
FINAL 
Helena Solvent 
Site, Soil Vapor 
Extraction 
System  
Summary Report 
Helena, Montana 

PREPARED FOR: 

Montana Department of Environmental Quality 
Waste Management & Remediation Division 
Water Quality Act Program 
Ms. Laura Alvey 

May 31, 2017 

PREPARED BY: 

303 Clarke Street | Helena, MT 59601 | 406.443.6169 
w w w . h y d r o s i . c o m



MT DEQ |  Helena Solvent Site -  SVE System Summary Report 

2017.05.31 |  Page i  

Table of Contents 

1.0 Introduction ................................................................................................................. 1 

1.1 Report Organization ............................................................................................. 1 
1.2 Purpose and Objectives ....................................................................................... 2 

2.0 Site Description and Background .............................................................................. 2 

3.0 Site Conceptual Model ................................................................................................ 3 

3.1 Site History and Operations ................................................................................. 3 
3.2 Contaminant Migration ......................................................................................... 5 

4.0 Pre-Design Investigation ............................................................................................ 6 

4.1 Utility Location, Clearance, Permitting, and Communication ................................ 6 
4.2 Soil Sampling ....................................................................................................... 7 

4.2.1 Field Methods ............................................................................................... 7 

4.2.2 Soil Sample Results ...................................................................................... 7 

4.3 MIHPT Investigation ............................................................................................. 8 
4.3.1 MIHPT Field Methods ................................................................................... 8 

4.3.2  Results .......................................................................................................... 9 

4.4 Vapor Point and Monitoring Well Installation ........................................................ 9 
4.5 Site Lithology and Groundwater ......................................................................... 10 

4.5.1 Site Lithology .............................................................................................. 10 

4.5.2 Groundwater Elevation ................................................................................ 11 

4.6 Soil Investigation-Derived Waste ....................................................................... 11 
5.0 Remediation Feasibility ............................................................................................ 11 

5.1 Contaminant Properties ..................................................................................... 12 
5.2 Contaminant Partition and Phase Distribution .................................................... 12 
5.3 Contaminant Partition and Phase Distribution Results ....................................... 12 
5.4 Soil Vapor Extraction Contaminant Applicability ................................................. 13 

6.0 Pilot Scale Testing .................................................................................................... 13 

6.1 Methods ............................................................................................................. 13 
6.2 Pilot Test Evaluation Results ............................................................................. 15 

6.2.1 Preliminary Pilot Test .................................................................................. 15 

6.2.2 Pilot Test ..................................................................................................... 15 

6.2.3 Contaminant Mass Flow Estimate ............................................................... 16 

7.0 SVE System Design and Construction .................................................................... 16 

7.1 SVE Design Parameters .................................................................................... 16 



MT DEQ |  Helena Solvent Site -  SVE System Summary Report 

2017.05.31 |  Page i i  

7.2 Horizontal SVE Well and Trench Construction, and Site Restoration ................. 17 
7.2.1 Horizontal Boring, Trenching, and Construction .......................................... 17 

7.2.2 Construction Derived Waste and Site Restoration ...................................... 18 

7.3 SVE System Equipment ..................................................................................... 19 
7.3.1 Electrical Service ......................................................................................... 19 

7.3.2 SVE Equipment ........................................................................................... 19 

7.4 Discharge Air Treatment .................................................................................... 20 
7.4.1 Characteristics ............................................................................................ 20 

7.4.2 Selection ..................................................................................................... 20 

7.4.3 Design Parameters ..................................................................................... 20 

7.4.4 Air Treatment System Description ............................................................... 21 

8.0 SVE System Effectiveness on Indoor Air, Soil Vapor, and Groundwater ............. 21 

8.1 Indoor Air ........................................................................................................... 21 
8.1.1 Background and Methods ........................................................................... 21 

8.1.2 Indoor Air Sample Results .......................................................................... 23 

8.2  Soil Vapor .......................................................................................................... 24 
8.2.1 Background and Methods ........................................................................... 24 

8.2.2 Soil Vapor Sample Results ......................................................................... 26 

8.3 Groundwater ...................................................................................................... 27 
8.3.1   Background and Methods ............................................................................ 27 

8.3.2 Groundwater Sample Results ..................................................................... 29 

8.3.3 Groundwater Investigation-Derived Waste .................................................. 29 

9.0 Data Validation/Data Quality .................................................................................... 30 

10.0 System Performance and Operation Monitoring .................................................... 30 

10.1 Remediation Performance Monitoring ................................................................ 31 
10.1.1  Vapor Sampling .......................................................................................... 31 

10.1.2  SVE System Parameter Monitoring ............................................................ 31 

10.1.3  Radius of Influence Monitoring .................................................................... 32 

10.2 Performance Monitoring Results ........................................................................ 32 
10.2.1  PCE Removal ............................................................................................. 32 

10.2.2  GAC Break-Through and Change Out ........................................................ 33 

10.2.3  Radius of Influence ..................................................................................... 33 

10.2.4  Pore Volume Evaluation .............................................................................. 34 

10.2.5  Ongoing Operational Monitoring Results .................................................... 34 



MT DEQ |  Helena Solvent Site -  SVE System Summary Report 

2017.05.31 |  Page i i i  

10.3 SVE Shutdown Guidance .................................................................................. 34 
11.0 Conclusions and Recommendations ...................................................................... 35 

11.1 Conclusions ....................................................................................................... 36 
11.2 Recommendations ............................................................................................. 37 

12.0   References .............................................................................................................. 39 

Figures 

Figure 2-1 Location Map – Helena Solvent Site 

Figure 4-1 Monitoring Wells, MIHPT Probe Holes, Soil Vapor Monitoring Points, and Soil 
Vapor Extraction Wells 

Figure 4-2  Groundwater Elevation Hydrograph 
Figure 4-3 Groundwater Elevation Contour Map – Pre-Soil Vapor Extraction System 
Figure 4-4 Groundwater Elevation Contour Map – Post-Soil Vapor Extraction System 

Figure 5-1 PCE, foc, and Soil Sample Depth 

Figure 6-1 Preliminary Pilot Test Results and Estimated Radius of Influence (from Extraction 
Well SVE-1) 

Figure 6-2 Pilot Test Results and Estimated Radius of Influence (from Extraction Well SVE-
3) 

Figure 7-1 SVE System Surface Equipment As-Built  
Figure 7-2 SVE System Layout As-Built 
Figure 7-3 Comparison of Inlet Concentration Effects on Adsorption Capacity of Adsorbents 
Figure 7-4 Comparison of Humidity Effects on Adsorption Capacity of Adsorbents 

Figure 8-1 Groundwater Sample Analytical Results for Selected Chlorintated Hydrocarbons, 
Pre- and Post-Soil Vapor Extraction System 

Figure 10-1 PCE Removal Rate 
Figure 10-2 PCE Cumulative Removal  
Figure 10-3 Radius of Influence of SVE System 

Tables 

Table 4-1 Direct Push Technology and Vapor Point Soil Sample Locations, Sample Depths, 
and Laboratory Analytical Results for PCE  

Table 4-2 Membrane Interface Hydraulic Profiling Tool (MIHPT) Locations and Depth of 
Probe Hole 



MT DEQ |  Helena Solvent Site -  SVE System Summary Report 

2017.05.31 |  Page iv 

Table 4-3 Laboratory Analytical Results for PCE from Direct Push Technology Soil 
Samples and Qualitative Correlation with MIHPT data 

Table 4-4 Monitoring Well Information and Groundwater Elevations 

Table 8-1 Summary of Contaminant Concentrations Reported in the Indoor Air at the 
Hustad Center 

Table 8-2 Summary of Contaminant Concentrations Reported in the Soil Vapor Below the 
Hustad Center 

Table 8-3 Groundwater Samples – Parameter, Analytical Method, and Bottle Type 
Table 8-4 Summary of Groundwater Laboratory Analytical Results for Contaminants of 

Concern at the Hustad Center 

Table 10-1 Summary of Performance Monitoring Laboratory Results 

Appendices 

Appendix A Access Correspondence and Encroachment Permit 
Appendix B  Data Validation and Laboratory Analytical Reports 
Appendix C Final Report - Cascade MIHPT 
Appendix D SVE System Wells, Vapor Points, and Monitoring Well Logs 
Appendix E Field Sheets and Field Log Book 
Appendix F Photographic Log 
Appendix G Investigation–Derived Waste and Construction Waste Analytical Results
Appendix H Granulated Activated Carbon Waste Manifest 

Attachment 

Attachment 1 Operations and Maintenance (O&M) Manual 



MT DEQ |  Helena Solvent Site -  SVE System Summary Report 

  2017.05.31 |  Page 1 

1.0 Introduction  

This Helena Solvent Site (HSS) soil vapor extraction (SVE) system summary report presents 1) 
the surface, subsurface, and chemical data collected during investigation activities for the 
installation of the SVE system, and 2) the design criteria and completion details for the SVE 
system. HydroSolutions Inc (HydroSolutions) performed this work under Task Order Number 
No. 8 with the Montana Department of Environmental Quality (DEQ) under DEQ Contract No. 
414026 from June 2016 through May 2017. All work under this task order was funded by State 
of Montana Senate Bill 96. This task order requests that HydroSolutions complete 
environmental investigations and installation of an SVE system, along with indoor air mitigation 
system maintenance, monitoring and maintenance of the SVE system, development of an 
operation and maintenance (O&M) plan, and site restoration. This summary report includes the 
elements required as outlined by Task No. 8 in Task Order No. 8. 

1.1 Report Organization 

This SVE summary report is organized in 12 sections, followed by tables and figures, which are 
followed by appendices and one attachment. The contents of Sections 1.0 through 11.0 are 
briefly described below. 

Section 1.0, Introduction - describes report purpose and objectives and the report organization. 

Section 2.0, Site Description and Background – briefly describes the location and issues associated 
with the HSS, and the past investigations. 

Section 3.0, Site Conceptual Model, - describes the site-specific understanding of contaminant 
release to the subsurface and transport mechanisms that are targeted as part of the SVE 
installation. 

Section 4.0, Pre-Design Investigation - summarizes the direct push technology (DPT), membrane 
interface hydraulic push technology (MIHPT) investigations and the results from the investigation. A 
summary of site lithology and groundwater based on field observations is included. 

Section 5.0, Remediation Feasibility - summarizes the properties of contaminants of potential 
concern and contaminant properties to assess the practicality of remediating the contaminants 
with SVE. 

Section 6.0, Pilot Scale Testing - presents the results of pilot tests completed to provide design input 
for the SVE system. 

Section 7.0, SVE System Design and Construction - describes the system operations parameters, 
the installation of horizontal borings and trenching, SVE system equipment, and treatment of the 
discharge air.  

Section 8.0, SVE System Effectiveness on Indoor Air, Soil Vapor, and Groundwater - presents 
the results of pre- and post-SVE system sampling pilot tests completed to provide design input for the 
SVE system. 
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Section 9.0, Data Validation - presents a summary of the approach used to validate all data collected 
as part of this investigation and included in an appendix. 

Section 10.0, System Performance and Monitoring – describes the performance monitoring and 
operation of the SVE system, along with radius of influence impacts, contaminant removal, and SVE 
shutdown criteria. 

Section 11.0, Conclusions and Recommendations – presents conclusions and recommendations 
for the investigation and SVE system installation. 

Section 12.0, References – lists references used in the document.  

1.2 Purpose and Objectives 

The purpose of Task Order 8 was to conduct interim remedial actions and install an SVE system 
at the Helena Solvent Site (HSS) in Helena, Montana. HydroSolutions designed and installed an 
SVE system to remove and treat contaminated soil and vapor from beneath Mr. Wise Cleaners 
operational space located in the privately owned Hustad Center building. The objective of this 
SVE system is to reduce the source of contamination impacting soils from a release from the 
dry cleaner operation, reduce the potential for soil vapors to migrate upward and impact indoor 
air within the building, and reduce impacts of contamination to groundwater. This summary 
report presents 1) the results of the site investigation to provide data to help design the SVE 
system; 2) a description of the design and installation of the SVE system; 3) the effect the SVE 
system has had on indoor air, soil vapor, and groundwater since beginning operation; and 4) the 
results of performance monitoring completed at the HSS. In addition, an operations and 
maintenance (O&M) plan was prepared and is included as stand-alone Attachment 1 in this 
report. 

2.0 Site Description and Background 

The Hustad Center is a complex of individual business spaces currently occupied by Canine 
Capitol, Mr. Wise Cleaners, Dermawerx, and the Lash Dolls Salon. The Hustad Center and 
these businesses are located, respectively at 1116, 1118, 1120, and 1124 Helena Avenue, 
Helena, Montana 59601. The buildings that comprise the contiguous Hustad Center were 
constructed in three phases some fifty years ago with slab-on-grade foundation construction. A 
location map of the HSS project location is provided in Figure 2-1. 

The Hustad Center is located within the HSS where chlorinated solvents are known to be 
present in soil and groundwater. The HSS is broadly defined as four square miles and 
includes Township 10 North, Range 3 West, Sections 19, 20, 29, and 30. The area includes 
several locations with solvent-impacted so i ls  and groundwater within the Helena City limits. 
The site of this interim remedial action, as shown on Figure 2-1, is Mr. Wise Dry Cleaners, a 
known source of solvent contamination, located at 1118 Helena Avenue in the Hustad Center. 
The primary contaminants of concern within the HSS are tetrachloroethene (PCE) and 
trichloroethene (TCE). In 2011 Mr. Wise Cleaners removed all dry-cleaning equipment from the 
premise. Also in 2011 Hustad Center owner, Hustad LLC, installed an indoor air mitigation 
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system (sub-slab depressurization and air treatment system); and completed heating, air 
conditioning and ventilation improvements that reduced vapor intrusion at the Hustad Center. 
Under the terms of a settlement agreement between DEQ and Hustad, LLC, the indoor air 
mitigation system is now operated by DEQ and remains operational. 

Numerous environmental investigations to evaluate the extent of contamination have been 
completed within the HSS and Hustad Center area, starting as early as 1998 with the completion 
of the preliminary assessment (PA) by the U.S. Environmental Protection Agency (URS 
Operating Services, Inc 1998). Since then, multiple investigations have been completed by DEQ 
and private parties to evaluate the magnitude and extent of chlorinated solvents and vapor 
intrusion impacts within the HSS investigation area.  Based on the results of groundwater 
sampling, the HSS PCE plume originates from Mr. Wise Cleaners (see Final Helena Solvent Site 
Soil and Groundwater Monitoring Sampling and Analytical Results Report, November 2014, 
prepared by Tetra Tech for DEQ (Tetra Tech 2014)).   

HydroSolutions has been involved with investigation and remediation activities at the Hustad 
Center since 2008, beginning with an environmental site review for the owner of Mr. Wise Cleaners 
in response to a DEQ enforcement action (HydroSolutions Inc 2008). Following this site review, the 
property owner, Hustad LLC, responded to DEQ requirements and initiated a focused source 
investigation, soil and groundwater sampling, indoor air sampling, installation of an indoor air 
mitigation system, and continued groundwater monitoring, sub-slab air monitoring, and indoor air 
monitoring on a DEQ-approved monitoring schedule (HydroSolutions Inc 2012). DEQ also 
completed multiple vapor intrusion and groundwater sampling events, both at the Hustad Center 
and other locations throughout the HSS. DEQ and Hustad, LLC entered an administrative 
settlement agreement in 2016, settling Hustad, LLC’s liability for the Helena Solvent Site. . 
Pursuant to the administrative settlement agreement, DEQ took over site investigation and 
remediation activities.  DEQ initiated Task Order 8 with HydroSolutions to conduct interim remedial 
actions, and monitor the performance of those remedial actions.  

3.0 Site Conceptual Model   

Much has been learned about the causes for contaminant releases and underlying subsurface 
site conditions at Mr. Wise Cleaners since the focused source investigation in 2010 
(HydroSolutions Inc 2012). The following site conceptual model was developed to help 
understand specific site conditions and to optimize implementation of Task Order 8.   

3.1 Site History and Operations 

Construction of the Hustad Center building occurred in three phases in the middle 1960s. The 
central portion of the building was constructed first and was the original location of Mr. Wise 
Cleaners. The operation remained in this section of the building for some time. The northern 
building section was constructed next and was used for office spaces and other business. The 
southern building section was built last. Mr. Wise used PCE in the cleaning process, but 
eliminated PCE from the operation by 2011. Mr. Wise Cleaners in Helena is a drop-off location 
for clothing that is sent to another Mr. Wise facility in Great Falls for dry-cleaning, and returned 
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to the Helena location for customer pick-up. A halogenated solvent user registration form 
completed in 1989 by Mr. Wise Cleaner’s owners indicated that 300 to 400 gallons of 
halogenated solvents were used annually. The registration form indicated that on-site 
reclamation occurred, and still bottoms and other residuals were “dumped”. 

The dry-cleaning unit was initially located in the northeast corner of the central portion of the 
building. PCE was reportedly transferred to the dry cleaner through an overhead line. Sometime 
in the late 1960s or 1970s, a break in the overhead line caused a spill on the concrete floor 
beneath the break. The current owner reported an estimated 5 gallons of PCE was released. 
Clean up procedures were not reported although PCE would likely have permeated the 
concrete, migrated down the foundation wall, or been swept out the adjacent door. Elevated 
concentrations of PCE in the soil, sub-slab air samples, and groundwater beneath this area 
have been reported in laboratory analytical results. At some later date, Mr. Wise Cleaners 
expanded into the northern building and the dry cleaning machines were relocated to the 
northeast portion of the northern building. 

PCE from the machine filters was reclaimed in the reclamation unit and reused in the drycleaner 
if the condition of the filter allowed. Disposal of spent PCE, still bottoms, and other residuals 
were either disposed of in a garbage can or dumpster for transportation to a landfill, potentially 
dumped outside the east-facing entrance door on the building’s north side, or dumped down the 
sanitary sewer line. Apparently, the last few years the dry cleaning machines operated, PCE 
was pumped into the dry cleaning unit from a drum in a pick-up truck backed up to the northeast 
entrance door. Unintentional spillage may have occurred while transferring PCE. The potential 
mechanisms for contaminant release can be summarized as follows: 

1) Break in overhead pipe carrying PCE located in northeast corner of the central portion of 
the building, 

2) Small isolated areas of spent PCE released outside the building, 
3) Spills occurring near the two drycleaner units and the separator on the back of the dryer, 
4) Disposal of spent filters on the ground or in dumpsters,  
5) Disposal of other PCE laden materials, including condensate water, into the sanitary 

sewer,  
6) Unintentional spills which occurred during transfer of product into the machine, and 
7) Off-gassing and other releases from the large volumes of PCE solvent reported to have 

been used yearly in the dry cleaning operation. 

The Hustad Center building is slab on grade construction. Concrete was poured on several feet 
of washed gravel, which was placed on 8 to 10 feet of construction fill and other debris (brick, 
concrete, etc.).   In some areas of the building, the concrete slab was poured over metal 
ductwork.  Approximately 5 feet of what appears to be native materials or native–fill materials 
overlie a white clay found consistently across the site at about 15 feet below ground surface 
(bgs). Water is encountered at the upper contact between the clay unit and native-fill material. 
More detail on the subsurface environment and associated lithologic logs are provided in 
Section 4.0.  



MT DEQ |  Helena Solvent Site -  SVE System Summary Report 

2017.05.31 |  Page 5 

3.2 Contaminant Migration 

Migration of chlorinated solvent contaminants in the subsurface is controlled by the type of 
media it is released into and the force which drives it downward (Cohen 1993). After PCE is 
released at or near the surface, it moves downward under gravitational forces and soil 
capillarity. Depending upon the amount released, mobile PCE will be trapped in the pore space 
and fractures in the vadose zone and adsorbed to soil particles, or if a significant amount is 
released, it can eventually sink into the saturated zone (Cohen 1993). In addition to the 
downward movement of PCE, some PCE will volatilize into the soil gas. 

Given the lack of free product encountered during subsurface investigations at the site, and the 
relatively low to moderate concentrations of PCE in groundwater, it appears that the source of 
PCE at the site is trapped in the vadose zone soils and fill beneath the building and outside at 
isolated potential spill locations adjacent to the building. Outside the building, infiltration of 
precipitation through the source in the vadose zone will leach soluble organic contaminants into 
the water table. A dissolved organic contaminant plume likely developed and spread outward in 
the aquifer. The residual source is likely moving through the environment in two main ways: 
volatilization into soil gas and infiltration (leaching) into the saturated zone. Isolated sources of 
PCE also appear to exist outside the building near monitoring well MW-7, monitoring well MW-5, 
and in the immediate vicinity of the northeast corner of the building (see Figure 4-1). 

Vadose zone soils found in and around the building include clay, silt, and sand, some gravel- to 
cobble-sized rock, concrete blocks, and construction debris and fill. It is not clear if some lower 
vadose zone soils are native soils or imported fill material. A several foot thick zone dominated 
by dark black, carbon-rich burnt-looking material was identified during drilling and trenching near 
the east and northeast side of the building. A 1950’s era automobile tail light and steel leaf 
spring was recovered from the excavation. Due to the inconsistency in soil types and associated 
debris, various degrees of contaminant adsorptive capacity is expected in the soils.  

The mechanism for contaminant migration beneath the building is not well understood. PCE 
adsorbed to soil in the vadose zone beneath the building does not have precipitation available 
as a downward driving force. Source areas identified under the building are located beneath the 
overhead line break and in the area of the historical dry cleaning units and associated 
equipment. A significant spill may have occurred where a large volume of PCE was released 
and migrated through the vadose zone into the saturated zone. In spite of what was reported, 
more than five gallons of PCE may have been released from the overhead pipe break. Historical 
use of 300 to 400 gallons per year of PCE and careless operational practices may also have 
been a cause for a significant release of PCE. If a large release occurred, the release of PCE as 
a slug into the soil and groundwater could have moved downgradient to the north and away 
from Mr. Wise Cleaners. Over time, it is expected that concentrations of PCE in groundwater 
would have been reduced by dilution and diffusion. In addition, vapors from a remaining source 
in the vadose zone will continue to migrate by diffusion and density into groundwater and 
recharge contamination in the aquifer beneath Mr. Wise Cleaners.  PCE vapors in the 
subsurface are also expected to migrate in the air pore space under the building and into the 
overlying building via the vapor intrusion process. The indoor air mitigation system and the 
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newly installed SVE system control migration of contaminant vapors into the businesses 
overlying the suspected source areas. 

This conceptual model provides a level of understanding for contaminant release and migration 
at the project site and helped refine the investigation and SVE system design parameters. 
Improvements and updates to the site conceptual model can continue to be made as new data 
are obtained. 

4.0 Pre-Design Investigation  

A pre-design investigation was conducted to evaluate the location and extent of contaminated 
soils and to understand the physical soil properties for use in planning and designing the SVE 
system. HydroSolutions contracted with Cascade Drilling and Technical Services (Cascade) to 
use direct push technology (DPT) to install six soil vapor monitoring points, collect vadose zone 
soil samples from selected intervals, and install one groundwater monitoring well. In addition, 
soil and groundwater volatile organic compound (VOC) data were collected from 12 locations 
using the DPT with a membrane interface-hydraulic profiling tool (MIHPT) to better identify 
contaminant source zones. Additionally, HydroSolutions installed one vapor point and three 
SVE wells using a hand auger and hydro-excavation contractor. The location of DPT MIHPT 
probe holes, soil vapor monitoring points, soil vapor extraction wells, and groundwater 
monitoring wells are shown on Figure 4-1.  

This section provides the results of the pre-design subsurface investigation and includes 
information on pre-design utility locates, planning, and permitting; soil sampling, MIHPT 
investigation, vapor point and monitoring well construction; and general site geology and 
groundwater, and investigation waste management.  

4.1 Utility Location, Clearance, Permitting, and Communication 

All buried utilities in and near the work area were located prior to any intrusive and SVE 
trenching activities using the “Call Before You Dig” service. The City of Helena located City 
sewer and water lines on the property. Northwest Energy located gas and electric lines, 
shielded overhead lines near where the direct push drill rig was operating, and was periodically 
on site during drilling and excavation activities due to the location of an underground gas line on 
the north side of the building. In addition, HydroSolutions consulted with the property manager 
to discuss placement of soil borings, probe holes, and planned construction activity in proximity 
to property boundaries. 

Prior to any intrusive activities at the site, HydroSolutions obtained an encroachment permit 
from the City of Helena. This permit allowed for investigation activities on City right-of–way 
property as well as placement of the temporary shed to house the SVE system surface 
equipment on the City alley corridor. A copy of the encroachment permit is included in Appendix 
A. 

HydroSolutions coordinated field investigation and construction activities with building tenants 
and adjacent businesses. Prior to field work, HydroSolutions staff met with the Hustad Center 
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property manager and the Bullman’s Pizza owner to discuss investigation, construction plans, 
and schedules. Bullman’s Pizza is located at 1130 Helena Avenue, and this property 
immediately abuts the east side of the Hustad Center building. HydroSolutions also met with 
both following installation of the SVE system to discuss site restoration plans.  In addition, 
coordination with Hustad Center building tenants occurred on a regular basis. A copy of access 
and other correspondence is included in Appendix A. 

During completion of a probe hole inside the building, an unmarked electrical line was 
encountered just beneath the slab. It was understood from the property owner and manager that 
all electrical lines were above the slab. HydroSolutions immediately contacted an electrician to 
repair the line and hired a utility locate company to investigate utilities that might be in the slab. 
Based on the results, and the uncertainty of additional utilities in the slab due to the 
unsystematic nature of the building’s construction, further drilling inside the building was 
discontinued. 

4.2 Soil Sampling 

Field methods and results for the soil samples collected by Cascade as part of the DPT 
investigation between the dates of September 20 and September 23, 2016 are described in the 
following sections. 

4.2.1 Field Methods 
Ten soil samples were collected from seven DPT locations during the investigation. Continuous 
soil samples were collected during advance of the DPT with a PVC liner. On-site screening of 
soil samples obtained from each boring was completed using a photoionization detector (PID). 
HydroSolutions observed soil cuttings from the probe holes for indications of potential 
subsurface contamination. Soils were inspected for unusual staining, odors, or other signs of 
apparent contamination.  

Soil samples were scanned for the presence of organic vapors using a PID. Prior to onsite 
activities, the PID was calibrated using 100 part per million by volume (ppmv) isobutylene span 
gas according to the manufacturers procedures. The PID was equipped with a 10.2 electronvolt 
(eV) ionization lamp which was sufficient to measure PCE and the degradation products, which 
have an ionization potential of 9.32 eV (NIOSH 1985). Selected samples with the highest PID 
reading in the selected probe holes were sent to Energy Laboratories in Helena and analyzed 
for total organic carbon (TOC) and VOCs (EPA Method 8260). 

4.2.2 Soil Sample Results 
The sample location, sample depths, and laboratory reported concentration of PCE are provided 
on Table 4-1. As shown in Table 4-1, PCE was reported in all but one of the ten soil samples 
submitted to the laboratory for VOC analysis. Probe hole DPT-1 was located upgradient and 
sampled for background soil analysis. While no VOCs were reported with the PID for any depths 
in DPT-1, a PCE concentration of 3.2 milligram per kilogram (mg/kg) was reported at a depth of 
8 to 8.5 feet bgs in the upgradient probe hole DPT-1. Vapor point VP-1 is located 20 feet from 
the northeast corner of the building. A PCE concentration of less than 0.20 mg/kg was reported 
at a depth of 13 to 14 feet bgs from vapor point VP-1. PCE concentrations reported in samples 
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from vapor points VP-2, VP-4, VP-5, and VP-6 were relatively high and ranged from a low of 22 
mg/kg to a high of 650 mg/kg. Additional discussion on PCE and TCE concentrations versus 
sampled depth is presented in Section 5.3.  Full analytical results and data validation reports are 
found in Appendix B. 

4.3 MIHPT Investigation 

The MIHPT is a combination of Membrane Interface Probe (MIP) and Hydraulic Profiling Tool 
(HPT) and is a technology used to help identify the spatial distribution of VOC contamination in 
the soil and groundwater. The technology allows for real-time data collection and display of 
information. Field techniques, methods, and results for the MIHPT investigation are provided in 
the following sections. 

4.3.1 MIHPT Field Methods 
Cascade completed MIHPT field investigation using a Geoprobe 7822 Series Direct Push Drill 
Rig along with the following instrumentation: 

• MIP (Membrane Interface Probe) Controller (Nitrogen Flow and Heater) 
• Geoprobe FI 6000 Computer 
• SRI Model 310 GC Gas Chromatograph K6300 HPT (Hydraulic Profiling Tool)  
• Electrical Conductivity (EC) meter 
• ECD (Electron Capture Detector)  
• XSD (Halogen Specific Detector) 
• PID (Photo Ionization Detector) 10.2 eV Lamp 
• FID (Flame Ionization Detector) 
• 150' MIP/HPT Trunkline 
• 1.75" outside diameter (O.D.) MIHPT Probe 
• 1.75" O.D. Drive Rods 

 
Information on the technology and methods are summarized below and found in the Final Data 
Package for Membrane Interface Probe – Hydraulic Profiling Tool Services Report prepared by 
Cascade. The final report along with MIHPT logs are found in Appendix C. Twelve locations were 
investigated with the MIHPT ranging in depth from 9.95 feet to 25.10 feet bgs and are presented 
in Table 4-2.  

The MIP detector responds where elevated VOC soil concentrations are likely. The MIP 
provided real-time information useful in focusing probe hole locations. The MIP works by heating 
the soils and groundwater adjacent to the probe to 120 degrees C (ºC). This volatilizes the 
VOCs and allows the VOCs to transfer through a Teflon membrane via a combination of 
concentration and pressure gradients. These VOCs are then swept into a nitrogen gas loop 
that carries these vapors to a series of detectors housed in the vehicle. Continuous chemical 
profiles are generated from each hole. Detectors used in the MIP investigation included ECD, 
XSD, PID, and FID, and data collected included depth, electrical conductivity, rate of penetration, 
temperature, and pressure.  
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The HPT system was used to evaluate relative formation permeability of unconsolidated 
materials. The probe was pushed at two centimeters per second and clean water is injected 
through a screen on the side of the HPT probe at a flow rate usually less than 300 milliliters per 
minute. The injection pressure, which is monitored and plotted with depth, is an indication of the 
hydraulic properties of the soil. A relatively low pressure response indicates a relatively large 
grain size, and the ability to easily transmit water. However, a relatively high pressure response 
indicates a relatively small grain size, which correlates with the inability to transmit water. Data 
collected included depth, EC, pressure, flow, and estimated hydraulic conductivity (K) in the 
saturated zone.  

4.3.2  Results 
The location of the precise source or sources for PCE at this site had not been previously 
identified, although the presence of elevated VOC concentrations in the indoor air and subslab 
vapor of the Hustad Center indicated that the source exists within the Hustad Center. . The 
MIHPT technology was used to explore selected locations for the presence or absence of PCE 
contamination. The area along the northeast corner of the Hustad building was the primary 
target area for further sampling to evaluate soil contamination. Some locations inside Mr. Wise 
Cleaners were selected for DPT probe holes to install vapor points but were not evaluated using 
the MIHPT due to low overhead ceiling height. 

In general, all DPT probe holes screened with the MIHPT appeared to have PID or FID detector 
responses but at relatively low readings. It is not clear if these detector responses indicate PCE 
contaminants or some other VOC. A comparison of laboratory analytical results from soil 
samples analyzed for chlorinated solvents correlated with responses to the PID or FID detector 
at similar depths are shown in Table 4-3. Elevated responses from the PID or FID detector 
readings on the low range scale correlated with reported concentration of PCE from laboratory 
analysis. However, elevated responses from the PID or FID detector readings on the high range 
scale correlated slightly with reported PCE concentrations. Direct laboratory analytical data from 
soil samples collected with the DPT was more valuable than MIHPT detector responses to help 
identify source locations at the project site. 

The HPT was used to estimate relative permeability of the formation materials in the saturated 
zone at DPT-1, DPT-8, and DPT-12. DPT-1 had an estimated hydraulic conductivity (K) of 60 
feet per day (feet/day), DPT-8 had an estimated K of 150 feet/day, and DPT-12 had an 
estimated K of 100 feet/day. The higher K values corresponded to lower HPT pressure, which is 
indicative of more permeable materials whereas the higher HPT pressure is indicative of less 
permeable materials and a lower K value. The MIHPT logs are included with the full report 
found in Appendix C.  

4.4 Vapor Point and Monitoring Well Installation 

Cascade installed six soil vapor monitoring points, VP-1 through VP-6 using the DPT. A map 
showing the location of soil vapor monitoring points is shown on Figure 4-1. Five of six vapor 
points were completed with 1-inch diameter schedule 40 polyvinyl chloride (PVC) casing, and 
screened in the vadose zone above the groundwater table at approximately 10 feet bgs. Due to 
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DPT refusal at 4 feet below the building floor, completion of vapor point VP-6 was modified by 
using a 6-inch length of 10-slot, 0.25 diameter pre-made soil vapor screen and three feet of 
PVC tubing. Logs for vapor monitoring points VP-1 through VP-6 are provided in Appendix D. 

Cascade also installed groundwater monitoring well MW-7 using DPT. The probe hole for 
monitoring well MW-7 was advanced to 25.3 feet bgs. Before the monitoring well could be 
completed, the probe hole wall caved in back to 22 feet bgs. Monitoring well MW-7 was 
completed at a depth of 22 feet bgs using 1-inch diameter, schedule 40 PVC casing and 10 slot 
screen. The well is screened from 12 feet to 22 feet bgs. 

Following completion of work by Cascade, HydroSolutions installed one vapor point (VP-7) and 
one SVE well (SVE-1) using a hand auger, and two SVE wells (SVE-2 and SVE-3) using a 
hydro-excavation contractor in locations that could not be accessed by the DPT. Soil vapor well 
SVE-1 and vapor point VP-7 were installed on August 18, 2016. Soil vapor well SVE-1 was 
completed at a depth of 10 feet bgs using 2-inch diameter, schedule 40 PVC pipe and 2.5 feet 
of 10 slot screen. Vapor point VP-7 was completed at a depth of 7.7 feet bgs using 1-inch 
diameter, schedule 40 PVC pipe and 2.2 feet of 10 slot screen.  

Soil vapor wells SVE-2 and SVE-3 were installed with the assistance of a hydro-excavation 
contractor to water jet the borings. Both soil vapor wells were installed on November 2, 2016 
and were completed at a depth of 10 feet bgs using 2-inch diameter, schedule 40 PVC casing 
and 4.5 feet of 10 slot screen. Each SVE well was completed using 10/20 silica sand placed to 
one foot above the screen and topped with hydrated bentonite to the surface. Lithologic logs for 
all soil vapor wells, vapor points, and monitoring well MW-7 completed during this investigation 
are provided in Appendix D. 

4.5 Site Lithology and Groundwater 

Lithology and groundwater in the immediate vicinity of the project area are described in the 
following sections. More detailed information on the overall geology of the site is found in 
reports completed previously for the HSS (HydroSolutions Inc 2012). 

4.5.1 Site Lithology   
Near surface lithology at the site was investigated using the DPT to evaluate physical soil 
properties in the vadose zone. In general, below about 6- to 8-inches of surface concrete or 2-
inches of surface asphalt is a variable thickness zone of gravels and construction debris fill 
material placed to an approximate depth of about 8 to 9 feet or more bgs. Near the northeast 
corner of the building, a small but continuous zone of what appears to be burnt debris and soils 
is found at a depth of about 3 feet to 6 feet bgs within the fill, and this zone was excavated to a 
depth of 9.5 feet bgs during trenching for the SVE system. This zone varies in thickness from 3 
to more than 6 feet. The origin of this unit is not understood since no reported fire occurred in 
the area and it may be associated with imported fill material or historical industrial operations in 
the vicinity. Under the fill/burnt debris layer, sandy silty materials with varying amounts of 
gravels up to 1.5 inches in diameter are found down to about 13 to 14 feet bgs, and may 
represent a mixture of fill and native materials. A tight, plastic white clay unit with variable 
amounts of small mafic sand-sized fragments is found to at least a depth of 25 feet bgs, the 
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depth of the deepest probe or boreholes completed at the site. At some locations, angular to 
semi-angular limestone fragments are found just above the contact with the clay. This clay is 
likely of volcanic origin and may act as an aquitard to vertical migration of contaminated 
groundwater.  

4.5.2 Groundwater Elevation 
Understanding groundwater elevations was an important part of the pre-design investigation 
and the data were used for designing the SVE system so that it was completed entirely above 
the water table. Groundwater level measurements and groundwater sampling occurred during 
pre- and post-SVE system sampling events. The groundwater level results from each monitoring 
well are presented in Table 4-4. In order to put the depth to water in perspective, a hydrograph 
showing groundwater elevations from the current and historic sampling events are shown on 
Figure 4-2. More detailed information on historical groundwater levels are found in reports 
previously completed for the HSS (Tetra Tech 2014). 

Groundwater elevations measured in upgradient monitoring well MW-1 varied from 3,977.85 
feet above mean sea level (amsl) in November 2016 and 3,978.01 feet amsl in March 2017 to a 
low at downgradient monitoring well MW-3 from 3,970.57 feet amsl in March 2016 and 3,971.14 
feet amsl in March 2017. Groundwater is encountered approximately 13 to 15 feet bgs across 
the site. Groundwater flow at the Hustad Center is primarily in a northerly direction with some 
local north-northwest and north-northeast flow component. Groundwater elevations have 
remained very consistent at the Hustad Center throughout the period of record with minimal 
seasonal and year-to-year variations. The groundwater elevations and flow direction measured 
during this monitoring event are consistent with data from previous monitoring at the Hustad 
Center as well as work completed by the United States Geological Survey (Briar 1992). 
Groundwater elevation contour maps for both November 2016 and March 2017 monitoring 
events are shown on Figures 4-3 and 4-4. Analytical results for pre- and post-SVE system 
groundwater sampling events are presented in Section 8.3.  

4.6 Soil Investigation-Derived Waste 

Minimal investigation-derived waste (IDW) was generated from the soil sampled from the probe 
holes using the DPT. Approximately one-third of a 55-gallon drum was collected during the 
subsurface investigation. This soil was combined with the soil generated from the SVE system 
trench excavation (see Section 7.2.2) and was sampled for Toxicity Characteristic Leaching 
Procedure (TCLP) analysis and VOC analysis using SW8260 to evaluate disposal options. 
Results were used to determine the mobility of contaminants present in the soil waste and the 
proper disposal option for the IDW, either transported to a hazardous waste landfill or a solid 
waste landfill. Complete description of analytic results and appropriate disposal methods are 
included in Section 7.2.2. 

5.0 Remediation Feasibility 

The feasibility of remediating PCE and TCE from soils and vapors in the vadose zone was 
evaluated in order to assess the likelihood of success of the operation of an SVE system at the 
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site. Specifically, the feasibility was evaluated by 1) using information obtained from the pre-
design Investigation and previous investigations, 2) examining contaminant properties and 
contaminant partitioning in the subsurface, and 3) estimating the potential for removal using soil 
vapor extraction. 

5.1 Contaminant Properties 

The contaminants of concern, PCE and TCE, are chlorinated organic compounds which exceed 
Montana Numeric Water Quality Standards, HHS in groundwater  (Montana Department of 
Environmental Quality 2017). The presence of PCE and TCE in groundwater is consistent with 
sites contaminated with dry cleaning fluids. 

PCE is a primary component of dry cleaning fluid. It has a high volatility (vapor pressure) at 17.8 
millimeter of mercury (mmHg) and a solubility of 0.15 grams/Liter (g/L). The molecular weight 
(MWT) is 165.82 grams/mole (g/mol). The organic carbon partition coefficient for PCE was 
reported as 364 milliliters per gram (mL/g) (Mercer and Cohen 1990). 

TCE is a degradation daughter product of PCE and is commonly found at PCE contaminated 
sites. TCE also has a high vapor pressure of 57.9 mmHg and a solubility of 1.1 g/L, both of 
which are higher in comparison to PCE. The MWT for TCE is slightly less than PCE and 
reported to be 131.4 g/mol. Organic carbon partition coefficients for TCE was reported as 126 
mL/g (Mercer and Cohen 1990). 

5.2 Contaminant Partition and Phase Distribution 

Estimating the contaminant partitioning and phase distribution of contaminant components in 
the soil vapor assists in evaluating the feasibility of a selected remediation alternative. This can 
be accomplished through assessing the soil vapor as a single component in the soil, either free 
or adsorbed to the soil, in the groundwater, or as vapors emanating from the groundwater.  

Contaminant partition and phase distribution and adsorption to soil materials can be estimated 
with soil and groundwater laboratory results for total organic carbon, published values for MWT, 
solubility, and vapor pressure, Henry’s law coefficients, and adsorption coefficients. 

5.3 Contaminant Partition and Phase Distribution Results 

As part of the contaminant phase distribution analysis, adsorption to soils was evaluated 
through correlation to total organic carbon (TOC) analysis with respect to depth from probe and 
boreholes completed in 2010 and 2016. TOC levels were converted to fraction organic carbon 
(foc) and plotted against depth of sample. A comparison of PCE, foc, and soil sample depth is 
shown on Figure 5-1. The graph shows that foc is significantly higher at sample depths 6 feet or 
less below ground surface (bgs) with an average foc value of 0.102.  Sample depths greater than 
6 feet have an average of 0.007 foc. The graph illustrates significant concentrations of PCE are 
found at depths of 6 feet or less. This may indicate that shallower soils have a higher capacity of 
adsorption of organic compounds.  
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The soil saturation limit (Csat) for PCE is 111 mg/kg, which is the concentration at which PCE is 
saturated in the pore volume water and PCE vapor is saturated in the pore spaces in the 
unsaturated zone. Based on results from the recent MIHPT and the 2010 focused source field 
investigations, soil sample results exceeded the Csat concentration for saturated PCE at depths 
of less than 6 feet bgs in the area of vapor points VP-4 and VP-6 beneath Mr. Wise Cleaners, 
and probe hole DPT-5 located near the northeast corner of the building. This indicates that 
saturated PCE is likely to be present near and within the northeast corner of the building.  

5.4 Soil Vapor Extraction Contaminant Applicability 

SVE is applicable for remediation of volatile organic compounds in soils (Suthersan 1999). 
Generally, the vapor pressure must be greater than 1.0 millimeters of mercury (mmHg), 0.54 
inches of water column (WC), or greater to assure that adequate vapors are present for 
extraction, and the Henry’s Law coefficient must be greater than 1.0 atmosphere liters per mole 
(atm-L/mol) to assure that adequate vapors can be generated from contaminants in solution. 

With respect to the contaminants found at HSS, PCE and TCE, the vapor pressure are 17.8 and 
57.9 mmHg, respectively. As for the Henry’s law coefficient, PCE and TCE are reported to be 
25.9 and 9.1 atm-L/mol, respectively (Mercer and Cohen 1990). 

In comparison to the suitability threshold guidelines presented above, the properties of each 
contaminant of concern exceeds the minimum threshold for vapor pressure and Henry’s Law 
coefficient indicating that each contaminant is amenable for SVE remediation. Should the site 
encounter additional degradation of PCE and TCE contaminants into cis-1, 2-dichloroethlyene 
(DCE), and vinyl chloride (VC), vapor pressure and Henry’s Law coefficient of the degradation 
components would still exceed the SVE suitability thresholds. 

6.0 Pilot Scale Testing 

Two pilot scale SVE tests were completed to estimate the radius of influence (ROI) from the 
vapor points outside the building and the vapor points inside the building, and to estimate the 
potential contaminant mass removal rates. The preliminary pilot test (outside pilot test), was 
used to estimate the potential ROI so that the more expensive interior vapor points could be 
located at appropriate separation to derive additional ROI information through the subsequent 
pilot test. A description of the pilot test methods and results are included below. 

Since PCE and TCE are suitable for soil vapor extraction at the site, the implementation of an 
SVE system must address cleanup of the contaminant area identified during the subsurface 
investigation of this task order and in previous investigations. Due to variable soil properties, 
each SVE well must have a ROI to remove PCE and TCE vapors. Estimation of the ROI was 
completed through the SVE pilot scale tests.  

6.1 Methods 

The SVE pilot test was conducted at various flow rates (vacuum) to measure the vacuum 
response at various distances. By correlating the information, a radius of influence was 
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estimated to indicate that an adequate level of vacuum and airflow is able to propagate the 
subsurface. This adequate vacuum level has been defined as between 0.1 and 1.0 inches of 
H2O WC (0.187 to 1.87 mmHg) to or 10% of the applied vacuum at the extraction well 
(Suthersan 1999). For the purposes of this pilot test and project, a level of 0.1 inches of WC was 
chosen at the minimum ROI to remove volatile components of the contaminants in soils at the 
HSS due to the high volatility of PCE and degradation products and the permeability of the soils. 

Two SVE pilot tests were performed at the HSS to determine the ROI and an estimated 
potential contaminant mass removal rate. A 1 horsepower (hp) intrinsically safe, regenerative 
blower was connected to the extraction wells (SVE-1 and SVE-3). Several vapor points and 
existing monitoring wells were used as observation wells to measure vacuum response and in 
the case of monitor wells, the groundwater elevation response to the various steady state 
vacuum levels generated at the extraction wells. Observation wells are installed at various 
distances from the SVE wells to observe and measure the response of these wells to the 
applied vacuum at the SVE well. 

Along with observing vacuum responses and groundwater elevations in adjacent monitoring 
wells, other parameters were measured at the extraction well. These included blower inlet 
vacuum and discharge pressure and velocity, exhaust temperature, PID measurements 
(calibrated to 100 ppmv isobutylene span gas), multi-gas meter (oxygen - O2, carbon dioxide - 
CO2) and Tedlar bag samples for laboratory analysis of volatile organic compounds. The PID 
measurements were based on isobutylene and corrected for relative response to PCE with the 
procedure outlined in the PID owner’s manual. Relative response for PCE with respect to 
isobutylene is 0.5 or half of the reading. 

Due to unknown localized subsurface conditions, several SVE pilot wells were installed to apply 
a vacuum to the subsurface in different areas of the site. Initially, SVE and vapor point wells 
were installed on the north side (outside) of the building (SVE-1 and VP-7) for a preliminary pilot 
test to aid in locating the interior vapor points. Locating interior vapor points was critical since 
installation would be challenging with the interior building environment and currently operating 
businesses. Following the preliminary pilot test, additional SVE wells (SVE-2 and SVE-3) and 
interior vapor points were constructed near the northeast corner and adjacent to the building in 
proximity to interior vapor points VP-4 and VP-5. These SVE wells and vapor points were used 
to conduct the indoor SVE pilot test. SVE wells, vapor points, and monitoring well locations are 
shown on Figure 4-1. Tedlar bag samples were collected from the discharge of the extraction 
well during the second pilot test in accordance with standard operating procedures referenced 
by the laboratory (Eurofins 2014) 

The need for vapor treatment from the blower discharge during pilot scale testing was 
evaluated. Since the test was short-term (less than 8-hours), there were no sensitive receptors 
(e.g. daycare facilities, schools, nursing homes, etc.) within 500 feet of the HSS, relatively low 
concentrations of PCE(less than 20 ppmv as isobutylene at the time of pilot testing were found 
in the indoor sub-slab system discharge), and the blower exhaust was piped at least 10 feet 
above ground surface in an open area, it was concluded that the acute industrial Regional 
Screening Level (RSL) for PCE (2.08 micrograms per cubic meter (µg/m3)) was not likely to be 
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exceeded within outdoor occupied areas. During pilot scale testing, near continuous monitoring 
of the discharge was completed using a PID meter. Contingency plans were in place during the 
pilot test to shut down the test, increase bleed air to the exhaust discharge, or enact other 
mitigations to increase dispersion or treat the vapor discharge should PID measurements show 
an elevated response. 

6.2 Pilot Test Evaluation Results 

The following provides a summary of the results of the pilot scale testing. All field sheets from 
the testing are included in Appendix E. A photographic log of the field activities, including pilot 
testing is included in Appendix F. 

6.2.1 Preliminary Pilot Test  
On September 15, 2016, a preliminary SVE pilot test was completed to aid in locating interior 
vapor points to evaluate the ROI beneath the building and evaluate PCE presence outside of 
the building. Vacuum was applied to the extraction well SVE-1 and vacuum responses were 
measured in vapor point VP-7 and monitoring well MW-6. Results of the test indicated a steady 
vacuum of approximately 44 inches of WC, an exhaust temperature of about 124 degrees 
Fahrenheit (° F), which resulted in a flow rate of 30 standard cubic feet per minute (SCFM) 
according to the manufacturer’s pump curve. PID levels were initially reported at 1.4 ppmv as 
isobutylene but quickly diminished; therefore, no exhaust air samples were taken. This was an 
indication that the wells were possibly located near, but outside of significant subsurface 
contamination.  

Semi-log plots of the vacuum response with respect to distance from the SVE well were used to 
estimate the ROI. An ROI of 7.2 feet at 0.10 inches WC was estimated for the preliminary pilot 
test and is shown on Figure 6-1. This estimated ROI was used to help locate proposed vapor 
points within the building since indoor locations were more expensive to install and space was 
limited for installation. 

6.2.2 Pilot Test  
On November 9, 2016, an SVE pilot test was completed. With the estimated ROI from the 
preliminary pilot test, a second pilot test was conducted with SVE and vapor points both inside 
the building footprint and near the adjacent exterior wall along the northeast corner of the 
building. The SVE pilot test was performed with a 1 hp regenerative blower on extraction well 
SVE-3 operating at a vacuum of 26 inches of WC at a temperature of about 80° F. This resulted 
in a flow rate of about 70 SCFM according to the manufacturer’s pump curve. PID 
measurements climbed throughout the test, but steadied after about 3 hours of operations. A 
gas instrument measured CO2 and O2 throughout the test and indicated steady levels in CO2 
and a 1.6% drop in O2 with respect to ambient surface conditions.  

During the pilot test vacuum response measurements were monitored at two locations on the 
interior wall of the building, vapor points, VP-4 and VP-5. . Vacuum response was also 
monitored at soil vapor well SVE-2 and vapor points VP-1 and VP-3, which are located outside 
of the building. 
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Semi-log plots of the vacuum response with respect to distance from the SVE well were used to 
estimate the ROI. An ROI was estimated at 19.5 feet at the interior vapor points VP-4 and VP-
5), and 29.0 feet at the exterior extraction well SVE-2 and vapor points VP-1 and VP-3 at 0.10 
inches WC. ROI estimates are shown on Figure 6-2. The ROI may exhibit some anisotropic 
properties as a result of the building footer and may provide additional resistance to the vacuum 
extending from the extraction well SVE-3 toward the building footer. 

6.2.3 Contaminant Mass Flow Estimate 
Airflow during the second pilot test was estimated at a constant rate of 70 SCFM. During the 
pilot test, two discharge effluent air samples were collected with a Tedlar bag and analyzed for 
VOCs from extraction well SVE-3. The first air sample was collected around the time of test 
startup, and the second air sample was collected at the end of the 3 hour test when the PID 
reading remained steady. For the start-up sample, the lab reported a concentration of 86 mg/m3 
of PCE at a corresponding in-field PID measurement of 12.8 ppmv (86.81 mg/m3) as PCE. For 
the second air sample, the lab reported a concentration of 158 mg/m3 PCE at a corresponding 
in-field PID measurement of 30.5 ppmv (206.86 mg/m3) as PCE. No other degradation products 
were indicated in the lab results. 

Based on the steady state flow measurements and laboratory analysis, a mass removal rate 
was estimated to be 0.96 pounds of PCE per day. Alternately, the removal rate was estimated 
with the PCE corrected PID measurement and resulted in 1.25 pounds PCE per day. This is an 
estimated initial rate and is expected to decline steadily over time. 

7.0 SVE System Design and Construction 

This section describes the SVE system design parameters and construction activities. 
Completion of the subsurface investigation and pilot scale testing provided the necessary 
information to design and plan the construction of the SVE system including by determining the 
ROI, the number of SVE wells and location, blower specifications, and the required discharge 
air treatment. SVE system design was also determined by contaminant magnitude and extent 
estimated from previous investigations and consideration of field constraints such as utilities, 
building structures, and property boundaries. SVE system design and operation parameters, 
construction activities, SVE system equipment, and treatment of discharge air are described 
below. 

7.1 SVE Design Parameters 

The conceptual design of the SVE system was to target the areas of higher vapor 
concentrations of PCE based on ambient air samples inside the building, sub-slab samples from 
beneath the building, and results of the MIHPT investigation outside, and vapor point installation 
and sampling inside the building. Based on the findings, a system was designed to install four 
(4) horizontal SVE wells beneath the Mr. Wise Cleaners building footprint to target the area of 
suspected pipe leak and other suspected spills, and install a horizontal SVE well in a trench 
along the building’s east side to target areas of suspected historic surface disposal of PCE on 
the parking lot surface. 
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Extraction rates were determined based on results of the pilot test, experience with other SVE 
systems in low permeable materials, and other published guidelines. For the purpose of sizing 
the system, it was assumed that each horizontal SVE well beneath the building and the 
horizontal well located in the trench would be extracted at 40 SCFM each. This results in a total 
flow rate of 200 SCFM for the complete system. In operation, each horizontal SVE well is 
equipped with a valve to modify extraction rates independently to optimize removal within the 
total flow constraints. 

The system design included piping the SVE wells to a surface manifold feeding a regenerative 
blower discharging to granulated activated carbon (GAC) canisters to treat the vapors prior to 
discharge. A blower capable of a maximum flow rate of 280 SCFM and a maximum vacuum of 
85 inches of WC would be needed. The surface components would be housed in a temporary 
shed located at the northeast corner of the building with a separate power supply. All 
components housed in the shed were specified to be intrinsically safe. The SVE system surface 
equipment as-built and shed layouts are shown in Figure 7-1. Design parameters of the air 
discharge system are described later in this section.  

7.2 Horizontal SVE Well and Trench Construction, and Site 
Restoration 

The results of SVE system horizontal drilling, construction, and site restoration are described 
below.  

7.2.1 Horizontal Boring, Trenching, and Construction 
HydroSolutions oversaw the installation of a SVE trench and four horizontal wells completed by 
subcontractor, Four O Six Underground, Inc. The horizontal wells were placed beneath the 
building at a depth of approximately 6 feet bgs. The horizontal borings were 4 inches in 
diameter and reamed to 8 inches in diameter. Completed wells consisted of 2 inch inside 
diameter (I.D.) schedule 40 PVC slotted well screen (0.020 inch), 40 feet in length each. Due to 
primarily silt sand with variable amounts of clay soils and stable nature of the soils surrounding 
the borehole, no filter pack was used in the boring annulus. Minimal cuttings were produced 
during the boring installation and were retained in the trench. 

An as-built diagram and construction details of the SVE horizontal well construction including 
the horizontal borings and the SVE trench is provided on Figure 7-2. The trench was 
approximately 50 feet in length to accommodate a horizontal SVE pipe, and set approximately 6 
feet bgs. Prior to trenching, the surface asphalt was cut and removed to ensure a clean 
restoration.  

A 4 inch I.D. schedule 40 PVC with 10-slot well screen (0.010 inch) pipe was laid in the trench 
and covered in 3/8 inch pea gravel. The screened length is 40 feet. The four horizontal borings 
with well screen pipes entered the trench and elbowed adjacent to the 4 inch screened pipe with 
2 inch I.D. schedule 40 PVC solid pipe to the terminus of the excavation. All 2 inch and 4 inch 
I.D. pipes were traced with copper wire and elbowed to the surface with corresponding solid 
schedule 40 PVC pipe. Each vertical section of pipe was wrapped with self-limiting heat tape 
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and mated to the header assembly inside of the shed. The heat tape is intended to be used as 
needed for operation in colder weather and to avoid freeze up during temporary shutdown. 

Inlet holes located on the west side of the building were abandoned with bentonite to inhibit 
short circuiting of air flow until the remaining borehole collapsed and consolidated. Excess 
subsurface soils were segregated through a PID and visual screening process. Contaminated 
soils were replaced and compacted in the trench to be remediated by the SVE system. Excess 
soils were stockpiled onsite in a roll off bin and were used for additional backfill in the trench as 
the ground thawed and consolidated in the spring.  

One grab soil sample was collected from a test pit excavated near the north end of the SVE 
horizontal system trench, near where horizontal well SVEH-2 intersected the trench. The 
sample was collected at a depth of approximately 7.0 to 9.5 feet bgs. A high PID reading was 
recorded and a sample was containerized for laboratory analysis to evaluate VOC 
concentration. A PCE concentration of 82 mg/kg was reported by the laboratory in the grab 
sample. 

7.2.2 Construction Derived Waste and Site Restoration 
Approximately 5-6 cubic yards of excess soil remain following completion of backfill in the SVE 
trench. These soils were stockpiled in a roll off bin and stored on site. As described in Section 
4.6, a composite soil sample was collected from the roll off bin and analyzed for TCLP and SW 
8260. Leachate generated from the TCLP analysis was reported to contain PCE at a 
concentration of 0.039 µg/L, well below Montana Numeric Water Quality Standards, Human 
Health Standard of 5 µg/L  (Montana Department of Environmental Quality 2012).  
 
A soil sample was collected directly from the roll off bin. Samples were collected in five jars and 
delivered to Energy Laboratories where the samples were composited and analyzed for VOCs 
using Method 8260. PCE was reported at a concentration of 34 mg/kg and TCE was reported at 
a concentration of 0.083 J-flagged. Both concentrations are below EPA Regional industrial 
screening levels. EPA Regional screening levels for PCE and TCE include the following:  

 
PCE: Residential soil = 24 mg/kg; Industrial soil = 100 mg/kg 

 TCE: Residential soil = 0.94 mg/kg; Industrial soil = 6 mg/kg 
 
Given the results of TCLP and solid soil analysis, the soil waste will be disposed of at Lewis and 
Clark County Landfill or Tri County Landfill under direction of DEQ guidance.  
 
Final site restoration activities are to be completed by the construction subcontractor and 
include final site cleanup, and asphalt patching of the trench site and also on the west side of 
the Hustad Center where horizontal soil borings were initiated. Site reclamation activities were 
delayed due to a Northwestern Energy project that disturbed the site with underground boring 
and replacement of a gas line. Additionally, a new privacy fence was constructed to replace the 
one that was removed during excavation of the trench on the east side of the Hustad Center. 
Fence construction was completed on May 26, 2017.  
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7.3 SVE System Equipment 

The installed system is rated to extract up to approximately 280 cubic feet per minute of soil 
vapor containing PCE, is explosion proof and operates on single phase power. It is connected to 
a 2 inch I.D. schedule 40 PVC inlet header with sample ports and vacuum gauges, 30 gallon 
knock-out drum with high level float shut-off, inline filter, vacuum relief valve, and a 2 inch 
discharge line. The system was installed in an onsite temporary shed.  

7.3.1 Electrical Service 
The electrical service for the SVE system is single phase 220 volt, 100 amp power from 
Northwest Energy’s electrical distribution pole located adjacent to the north side of the Hustad 
building. The electrical service was installed in September 2016 to serve both the existing 
Hustad Center indoor air mitigation system and the SVE system to allow electrical service on a 
dedicated and independent meter. The electrical supply was only capable of providing single 
phase power which limited the maximum blower size to no greater than 5.5 hp. 

The electrical breaker box for the SVE and indoor air mitigation systems is mounted adjacent to 
the electrical service meter on the north side of the Hustad Center. The breaker box has two 30 
amp breakers (Breaker 4) serving the 220 volt power servicing the blower, Breaker 6a for an 
intrinsically safe electrical outlet and light in the shed, and Breaker 6b for the blower controller.  

The entrance is also equipped with a locked 110 volt grounded outlet for ancillary equipment 
such as drills, lights, and heaters use during installation and operation, if needed. The electrical 
power from the breaker box is connected to the blower via a conduit and controller (relay) box 
mounted on the west side of the shed.  

7.3.2 SVE Equipment 
SVE system layout and flow diagrams are shown on Figure 7-1 and includes the following 
specifications: 

• Inlet Header 
o 5 - 2 inch Ball Valves 
o 5 - Sample ports 
o 5 - Magnehelic Vacuum Gauges (0 to 80 inches WC) 

• Inlet Vacuum Gauge (0 to 100 inches of WC) 
• 30 Gallon Knockout Tank with drain 
• High Level Float Shut-Off Switch 
• Inlet Filter 
• Vacuum Relief Valve 
• 1 – SVE Blower 

o Explosion Proof Blower (Division 1 and 2, for Group D explosive atmosphere)  
o Maximum Air Flow of up to 280 standard cubic feet per minute 
o Single phase 230 volt 
o Maximum Vacuum 85 inches WC vacuum 

• Outlet Pressure Gauge on discharge pipe (0 to 100 inches WC) 
• Pitot Tube for flow measurement (0 to 300 cubic feet per minute (cfm)) 
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• Temperature Gauge (0 to 250° F) 

Manufacturer supplied equipment literature is supplied in the Attachment 1, Operations and 
Maintenance (O&M) Manual. 

7.4 Discharge Air Treatment 

Treatment control design guidelines used for system selection consisted of determination of the 
compounds requiring control, primarily VOCs consisting of PCE and TCE; however, pollutants 
such as cis-1,2-DCE, trans-1,2-DCE, and VC may be encountered as a result of natural or 
enhanced degradation. Both GAC and zeolite are suitable media for the removal of these 
components from the SVE discharge stream. 

An air treatment evaluation was conducted to select the adsorption media type for PCE and 
other volatiles removed via the SVE system. As directed in the task order, carbon and zeolite 
were evaluated as potential media types. The following sections describe operational 
characteristics of each media, selection and design parameters, and air treatment system 
description. 

7.4.1 Characteristics 
Carbon in its activated form is generally hydrophilic which means it can take on water at relative 
humidity greater than 50%. It also has a near linear isotherm, meaning its adsorption of the 
desired components at a given temperature is based upon the inlet concentration of the 
adsorbate, in this case, PCE.  

Zeolite is hydrophobic which means it is generally unaffected by water as humidity. It also has a 
nonlinear adsorption isotherm which allows efficient adsorption at low concentrations but tends 
to quickly reach a maximum adsorption rate across a wide inlet adsorbate concentration range. 
Adsorption capacity characteristics of carbon and zeolite are shown on Figures 7-3 and 7-4 
(U.S. Environmental Protection Agency 2006). 

7.4.2 Selection 
Due to the high levels of PCE observed during drilling of the horizontal wells and using Figures 
7-3 and 7-4 referenced above, carbon was selected as the adsorption media due to its near 
linear isotherm which facilitates adsorption at levels of VOCs greater than approximately 30 
ppmv in comparison to zeolite. Also, limited levels of water condensation were observed during 
the outdoor and indoor pilot scale tests. It was anticipated that high levels of humidity would not 
be encountered; therefore, carbon could be used with little effect of humidity on the adsorption 
efficiency. 

7.4.3 Design Parameters 
Basic guidelines to increase effectiveness for carbon adsorption systems for removal of VOCs 
include limiting the maximum inlet concentration to less than 10,000 ppmv, the inlet temperature 
to less than 140° F, and relative humidity to less than 50% (Suthersan 1999). 

Based on the pilot test, the maximum concentration of the PID reading was approximately 60 
ppmv as isobutylene. With the relative response correction, the PID reading for PCE would be 
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about 30 ppmv as PCE. The anticipated operating flow rate to the system was estimated at 
approximately 200 cfm at a maximum temperature of 120° F as measured during the pilot test. 
Since the extraction wells are not in direct contact with groundwater, relative humidity is likely to 
remain below 50%. The expected inlet pressure to the GAC canisters is 78 inches WC (2.81 
pounds per square inch gauge (psig)) based on the pump curve of the selected blower, which is 
below the maximum pressure rating of the GAC listed at 4 psig. 

7.4.4 Air Treatment System Description 
In order to meet the constraints discussed above, the granular activated carbon chosen includes 
approximately 250 pounds of activated carbon capable of handling up to 350 cfm at a maximum 
temperature of 250° F and a pressure drop of less than 4 psig (110 inches WC). Equipment 
manufacturer’s sheets for the Geotech/tetraSOLV Vapor Phase Carbon Media GAC-V-85 
product bulletin are included in the O&M manual included in Attachment 1. A similar system was 
previously implemented for the indoor mitigation system and has performed as required. 

The system is operated with two GAC canisters in series to provide backup in the event of 
contaminant breakthrough. If breakthrough occurs, the system can maintain operation while a 
replacement canister is ordered. Upon delivery, the used canister can be disposed or sent for 
recycle in accordance with RCRA requirements. The second canister can be swapped to 
replace the first, and the new canister installed as the backup in series.  

The 2-inch I.D. schedule 40 PVC discharge pipe from the second GAC drum is run through the 
north wall of the shed and up the side to its terminus approximately 10 feet above ground level. 
The end of the discharge pipe is capped with a tee-fitting to reduce infiltration of precipitation 
into the discharge pipe and direct the vent with prevailing easterly winds. 

8.0 SVE System Effectiveness on Indoor Air, Soil Vapor, 
and Groundwater 

Pre- and post-SVE system indoor air, soil vapor, and groundwater samples were collected and 
used to evaluate the effectiveness of the SVE system on each media. Each sampling event is 
described in the following sections. 

8.1 Indoor Air 

Pre- and post-SVE system indoor air background, sampling methods, and results are described 
below. 

8.1.1 Background and Methods  
Regular indoor air sampling and analysis at the Hustad Center has occurred since 2011 and an 
indoor air mitigation system has been operating to control vapor intrusion contaminants since 
that time. Historical data and results of indoor air sampling events have identified VOCs, namely 
PCE and TCE as contaminants of concern at the site (HydroSolutions Inc 2016). Commercial 
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site specific indoor air screening levels of 105 µg/m3 for PCE and 7 µg/m3 for TCE were 
established in 2016 by Montana DEQ for use at the HSS.  

Since installation of the indoor air mitigation system by Hustad LLC, HydroSolutions has 
monitored and maintained the system, and continued to do so for DEQ under this task order. 
The owner of the building installed a sub-slab depressurization system with discharge air 
treatment to a GAC to mitigate elevated PCE concentrations in indoor air. Monitoring vapor 
extraction points, and influent and effluent concentrations at the GAC, was completed during 
this task order.  

To evaluate the effectiveness of the SVE system on the indoor air at the Hustad Center, pre-
SVE system installation and post-SVE system installation air samples were collected and 
analyzed for comparison. The air samples were analyzed for contaminants of concern by Pace 
Analytical Services, LLC (Pace) in Minneapolis, MN using EPA Method TO-15. Because low 
reporting limits were expected to be necessary, EPA Method TO-15 was run in the selective ion 
monitoring (SIM) mode and canisters were individually certified contaminant-free. Ambient air 
sample collection and laboratory methods followed the protocols of the Montana Vapor Intrusion 
Guide (Montana Department of Environmental Quality 2011). 

Pre-SVE system and post-SVE system samples were collected in four office spaces within the 
Hustad Center building complex. One background air sample was also collected outside the 
Hustad Center during each sampling event to assess the background concentration of VOCs. 
The following specific locations were used for indoor and background air sampling: 

• Canine Capitol: behind the front desk 
• Mr. Wise Dry Cleaners: On the work table along the north partition  
• Outside Mr. Wise Dry Cleaners: North of the front door 
• Lash Dolls Salon: On the work table along the east partition wall 
• DermaWerx Tattoo: On the shelf in center of waiting room  

Individually-clean certified six-liter Summa canisters were placed in the breathing zone during 
the eight-hour work shift to assess the targeted exposure scenario for all samples including the 
sample duplicate. Canister flow regulators were set by the laboratory at a flow rate 
corresponding with the 8-hour target timeframe.  

Pre-SVE system indoor air samples were collected on October 28, 2016 at the five identified 
locations. During this time, the indoor air mitigation system was in operation. Outside air 
temperature ranged from 45 to 61 degree Fahrenheit (ºF). The ground was presumed to not be 
frozen. There were no significant weather conditions, with clear to partly cloudy skies and 
moderate west winds noted. Following sample collection, canisters were packed in original 
boxes and shipped to Pace on October 31, 2016 following laboratory protocol and under chain-
of-custody where they were received on November 2, 2016.  

Post-SVE system indoor air samples were collected on March 15, 2017 at the same collection 
locations used to obtain the pre-SVE system indoor air samples. In order to isolate the impacts 
of the SVE system on indoor air quality, the indoor air mitigation system was temporarily shut 
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down. Shut down of the indoor air mitigation system occurred on March 13, 2017 at 1400 hours 
to allow for the soil vapors time to reestablish natural preferential pathways prior to initiation of 
indoor air sampling activities, approximately 43 hours later.  

Outside air temperature during this sampling event ranged from 42 to 67 ºF. No significant 
weather conditions were observed, with partly cloudy skies and light southwestern winds noted. 
Despite unseasonably warm temperatures on the day of sampling, the preceding ambient 
temperatures and weather conditions are considered to have presented a “worst-case” vapor-
intrusion scenario, with presumably frozen ground outside and minimal ventilation (closed doors 
and windows) in the work spaces. Following sample collection, the collection canisters were 
packed in original boxes and shipped following laboratory protocol and under chain-of-custody 
to Pace on March 16, 2017. Pace acknowledged receipt of the samples on March 21, 2017. 

8.1.2 Indoor Air Sample Results 
PCE and TCE were reported above the laboratory reporting limits in all pre-SVE system 
samples, including the outdoor air. Concentrations of PCE in the samples ranged from 0.4 
µg/m3 (in outside air) to 221 µg/m3 (in Mr. Wise Cleaners).Concentrations of TCE reported in the 
samples ranged from 0.25 µg/m3 (in outside air) to 7.9 µg/m3 (in Mr. Wise Cleaners). At Mr. 
Wise, both PCE and TCE were reported at concentrations that exceeded the DEQ site specific 
screening levels. At DermaWerx, PCE was reported at a concentration that exceeded the DEQ-
established site specific screening levels. The degradation daughter product cis-1,2-DCE was 
reported in the outdoor air sample at a concentration above the reporting limit. No other 
degradation product analytes were reported above the reporting limits in any samples. A 
summary of the laboratory results and analyte concentrations reported for pre-SVE system 
indoor air samples is presented in Table 8-1. The complete laboratory report is included in 
Appendix B. 

PCE was reported above the laboratory reporting limits in all of the post-SVE system installation 
samples, including the outdoor air sample. Concentrations of PCE in the samples ranged from 
0.13 µg/m3 (in outside air) to 20 µg/m3 (in Canine Capitol). TCE was reported above reporting 
limits in the samples at Canine Capitol, Mr. Wise, and Lash Dolls Salon. Concentrations of TCE 
ranged from 0.053 µg/m3 to 2.1 µg/m3. The concentrations of PCE and TCE reported in all 
samples were below the DEQ-established site-specific screening levels. Cis-1,2-DCE was 
reported at Mr. Wise in the original sample at 0.038 µg/m3 and in the duplicate sample at 0.12 
µg/m3. 1,1,2,2-tetrachloroethane was reported in all of the samples at concentrations that 
ranged from 0.15 µg/m3 to 1.6 µg/m3. A summary of the laboratory results and analyte 
concentrations reported for post-SVE system indoor air samples is presented in Table 8-1. The 
complete laboratory report is included in Appendix B. 

A comparison of contaminant concentrations in the indoor air from the pre-SVE system samples 
with those reported in the post-SVE system samples is provided in Table 8-1. These results 
show that following the installation of the SVE system, PCE concentrations reported in the 
indoor air were reduced by 67% to 99% at all sample locations, despite the shutdown of the 
existing indoor air mitigation system. Concentrations of TCE reported in the indoor air were 
reduced by 66% at Mr. Wise and by 84% at Lash Dolls Salon. At Canine Capitol, the 
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concentration of TCE increased by 89% over this same timeframe (0.27 µg/m3 pre-SVE to 0.51 
µg/m3 post-SVE), and was the only instance in which TCE appeared to increase TCE was not 
reported above the reporting limits at DermaWerx or the outdoor air in the samples collected 
after the SVE system installation. At these locations, a decrease in TCE concentrations can be 
identified, but it is not possible to quantify the reduction. Cis-1,2-DCE increased slightly in the 
duplicate sample at Mr. Wise and decreased slightly in the outdoor air sample by indeterminate 
amounts. It was not reported in the other indoor air samples. Other degradation daughter 
products were not reported above reporting limits in any samples. At each sampling location, 
1,1,2,2-tetracholoroethane concentrations in the samples increased from pre-SVE system 
concentrations but the amount cannot be quantified because it was not reported at the reporting 
limit in the pre-SVE system samples.  

8.2  Soil Vapor 

Pre- and post-SVE system soil vapor background, methods, and sample results are described 
below.  

8.2.1 Background and Methods  
Pre-SVE system and post-SVE system soil vapor sampling was conducted to provide 
comparison data and to evaluate the effectiveness of the SVE system on the soil vapor at 
selected locations. Historical sub-slab soil vapor data exists for some of the office spaces at the 
Hustad Center from previous investigations which were conducted by DEQ (Montana 
Department of Environmental Quality 2015) (CDM 2010). As previously discussed, soil vapor 
wells were installed at selected locations as part of the initial site investigation for the SVE 
project. Three of these soil vapor wells served dual purpose and were selected as points of 
interest due to their proximity to the estimated location of underground contamination and 
usefulness in evaluating the effect of the SVE system on contaminant concentrations in the soil 
vapor. Additionally, the pre-existing indoor air mitigation system extraction points provided 
access to sub-slab soil vapors at a depth of six inches at selected locations throughout the 
Hustad Center. Three of these mitigation system extraction points were selected as soil vapor 
sampling locations based on their strategic proximity to the probable contamination under the 
building and according to the evaluation of historic indoor air concentrations of PCE in the 
corresponding office spaces.  

Soil vapor samples were collected from the following sub-slab vapor extraction points, which are 
existing components of the indoor air mitigation system:  

• Z-3 (located in Mr. Wise) 
• Z-4 (located in Mr. Wise) 
• Z-6 (located in DermaWerx) 

Soil vapor samples were collected from the following soil vapor point wells: 
• VP-5 (located in Mr. Wise) 
• VP-4 (located in Mr. Wise) 
• VP-2 (located outside Mr. Wise, near the eastern loading pad) 
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The locations of the sub-slab vapor extraction points and soil vapor point wells are shown on 
Figure 7-2. 

Individual one-liter summa canisters were used to collect the soil vapor with flow control 
regulators set by the laboratory to target approximately 60 minutes of vapor collection. Prior to 
sample collection, each soil vapor probe and assembly was leak tested in the field using helium 
gas to assess the integrity of the vapor well and sampling assembly. Additionally, the purge 
vapor from each well and sampling probe was field screened for the presence of VOCs using a 
PID. During sample collection and leak testing, a helium-enriched atmosphere was maintained 
around the sampling apparatus using a transparent plastic shroud into which helium gas was 
pumped. Soil vapor sample collection and methodology followed the protocols of the Montana 
Vapor Intrusion Guide (Montana Department of Environmental Quality 2011). 

Soil vapor samples were submitted to Pace laboratory for analysis of PCE, TCE, cis-1,2-DCE, 
trans-1,2-DCE, VC, and 1,1,2,2-tetrachloroethane, according to EPA Method TO-15. In addition, 
the samples were analyzed for helium by Method 3C for gases as a quality assurance/quality 
control (QA/QC) measure to verify the integrity of the sampling assembly and vapor well used 
for sample collection. 

Six pre-SVE system soil vapor samples were collected on November 1 and November 2, 2017 
from three sub-slab locations and three deep soil vapor wells. To allow the soil vapors time to 
reestablish natural preferential pathways and enable the desired assessment of ambient soil 
vapor conditions, the indoor air mitigation system was temporarily shut down on October 28, 
2017. Outside air temperature ranged from 37 to 57 ºF during the sampling events and the 
ground was presumed to not be frozen. There were no significant weather conditions, with clear 
skies and calm winds noted. Following sample collection, canisters were packed in original 
boxes and shipped to Pace Laboratory under chain-of-custody on November 3, 2016. Pace 
acknowledged receipt of samples on November 7, 2017.  

For this initial pre-SVE system sampling event, in accordance with DEQ’s Vapor Intrusion 
guidance (DEQ, 2011) and sub-slab sampling protocols, ultra-high purity helium was used to fill 
the shroud during leak testing and sampling. All collection canisters used for the initial pre-SVE 
system samples were individually certified. Vapor point well VP-6 was originally selected as a 
location for this sampling event. However, due to a failed leak test, verified by the presence of 
helium in the sampling probe, this well was not sampled. Vapor point well VP-2 was selected as 
the alternate sampling location.  

Due to high contaminant concentrations reported in the first set of pre-SVE system vapor point 
samples, additional samples were collected to verify the results. The same three soil vapor point 
wells were sampled during a subsequent sampling event on December 28, 2016. To replicate 
the conditions of the initial sampling, the indoor mitigation system was temporarily shut down 
more than 24-hours before collecting the soil vapor samples. Outside air temperature during 
sampling ranged from 29 to 33 ºF during the sampling events and the ground was presumed to 
be frozen. There were no significant weather conditions noted. Following sample collection, 
canisters were packed in original boxes and shipped under chain-of-custody to Pace on 
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December 29, 2016, who acknowledged receipt within method-specified holding time on 
January 3, 2017.  

For the second set of pre-SVE system samples, high contaminant concentrations were 
expected. Therefore, canisters were batch certified instead of individually certified. Additionally, 
commercial-grade helium was used instead of ultra-high purity helium.  

To evaluate the effectiveness of the SVE system on the soil vapor, six post-SVE system soil 
vapor samples were collected on March 21 and 22, 2017 from the same three sub-slab 
locations and three deep soil vapor wells that were sampled during pre-SVE system sampling. 
To allow the soil vapors time to reestablish natural preferential pathways and enable the desired 
assessment of ambient soil vapor conditions, both the SVE system and the indoor air mitigation 
system were temporarily shut down on March 20, 2017. Outside air temperature ranged from 35 
to 41 ºF during the sampling events and the ground was presumed to be frozen. There were no 
significant weather conditions noted. Following sample collection, canisters were packed in 
original boxes and shipped under chain-of-custody to Pace on March 23, 2017, who 
acknowledged receipt on March 24, 2017.  

Because high contaminant concentrations were expected, canisters were batch certified instead 
of individually certified for the post-SVE sampling event. Additionally, commercial-grade helium 
was used instead of ultra-high purity helium. These deviations from the DEQ sub-slab sampling 
protocols were identical to the methods used to obtain the second set of pre-SVE system 
samples. 

8.2.2 Soil Vapor Sample Results 
PCE was reported above the laboratory reporting limits in all pre-SVE system soil vapor 
samples in concentrations ranging from 2,500 µg/m3 to 3,730,000 µg/m3. TCE was reported 
above the laboratory reporting limits in all pre-SVE system soil vapor samples with the 
exception of the second sample collected at vapor point VP-2, where the reporting limit was 
relatively high due to the serial dilution required for analysis. Where it was reported above the 
reporting limit, concentrations of TCE ranged from 5.1 µg/m3 to 7,830 µg/m3. Trans-1,2-DCE 
was reported at vapor point VP-2 in both pre-SVE system soil vapor samples at concentrations 
of 10.6 µg/m3 and 7.1 µg/m3. No other contaminants of concern were reported in any other soil 
vapor samples. A summary of the laboratory results and analyte concentrations reported in the 
pre- and post- SVE system soil vapor samples is presented Table 8-2 

Helium was reported at 12.8% in the pre-SVE system soil vapor sample collection at vapor 
extraction point Z-3. Field sheets from this event note a loose connection with the Teflon 
sampling tubing. The presence of helium in this sample verifies the leakage of air from under 
the sampling shroud into the sample canister. Intrusion of air from outside of the sub-slab will 
bias the sample results low. Therefore, PCE and TCE may have been present in the sub-slab 
soil vapor in concentrations greater than those reported by the laboratory for the samples 
collected at vapor extraction point Z-3. 

PCE was reported above the laboratory reporting limits in all of the soil vapor samples collected 
after the installation of the SVE system. Concentrations of PCE in these post-SVE system 
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samples ranged from 925 µg/m3 to 802,000 µg/m3. TCE was reported above laboratory 
reporting limits in the post-SVE soil vapor samples Z-3, Z-4, Z-6, VP-2, and VP-4, ranging in 
concentration from 1.7 µg/m3 to 471 µg/m3. TCE was not reported above the reporting limit at 
VP-5. No other PCE degradation products were reported in any other soil vapor samples 
collected after the installation of the SVE system.  

Helium was reported at 9.2% in the post-SVE system soil vapor sample collected at vapor 
extraction point Z-6. Difficulty with the extraction point fitting was noted on the field sheet during 
sample collection at this location. The presence of helium in this sample verifies the leakage of 
air from under the sampling shroud into the sample canister. Intrusion of air from outside of the 
sub-slab will bias the sample results low. Therefore, PCE and TCE may have been present in 
the sub-slab soil vapor in concentrations greater than those reported by the laboratory for the 
samples collected at vapor extraction point Z-6. 

The complete laboratory report for these samples is included in Appendix B. As shown in Table 
8-2, PCE and TCE concentrations reported in the soil vapor samples decreased after the 
installation of the SVE system at all sampling locations by more than 50 percent. In some cases, 
this percent reduction is based on reported results that are flagged as estimated by the 
laboratory. 

8.3 Groundwater 

Pre- and post-SVE system groundwater background, methods, and sample results are 
described below. 

8.3.1   Background and Methods  
 
Historical groundwater sampling data exists for the Hustad Center wells. Previous investigations 
were conducted by DEQ and are summarized in multiple documents  (Tetra Tech 2014). A 
focused source area investigation was completed in 2010 by Hustad LLC to evaluate soil and 
groundwater contamination at the site (HydroSolutions Inc 2012). Since 2012, groundwater 
monitoring has been completed at the Hustad Center. In general, concentrations of chlorinated 
solvents associated with dry cleaner operations are consistently reported in groundwater during 
twice per year (semi-annual) sampling events. 

Pre-SVE system and post-SVE system groundwater sampling was conducted to evaluate the 
system’s potential effect on this media. Pre-SVE system sampling occurred on November 30 
and December 1, 2016. Outside air temperature during this sampling event ranged from 24 to 
36 ºF with variable conditions from periods of sunny skies to intermittent light snow. Post-SVE 
system sampling occurred on March 30, 31, and April 4, 2017. Air temperatures during sampling 
were approximately 50 ºF with clear skies and light and variable winds noted. Groundwater 
samples for both sampling events were collected from the following monitoring wells: 

• MW-1 
• MW-2 
• MW-3 
• MW-5 
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• MW-7 

The locations of these monitoring wells are shown on Figure 4-1. Monitoring well information, 
including location, and depth to ground water measurements during this and previous sampling 
events are provided in Table 4-4. 

PID measurements were taken in each monitoring well immediately upon opening the well cap. 
Groundwater levels in all five monitoring wells were measured to the nearest 0.01 feet below the 
top of the casing (TOC) using an electronic water level meter. Groundwater samples were 
collected using low-flow purging methods. A 1.66 inch O.D. bladder pump was used to collect 
groundwater samples from the 2-inch I.D. wells (monitoring wells MW-1, MW-2, and MW-3). A 
0.75 inch O.D. bladder pump was used to collect groundwater samples from the 1.0 inch I.D. 
diameter well (monitoring well MW-7), except for the samples collected before SVE system 
installation, when it was sampled with a 0.66 inch O.D. bladder pump. The 0.66 inch O.D. 
bladder pump was also used to collect groundwater samples from the 0.75 inch I.D. diameter 
well (monitoring well MW-5) for both sampling events.  

Sampling methods followed DEQ low-flow purging and sampling guidelines, US Environmental 
Protection Agency Region 1 low-flow and sampling procedures for the collection of groundwater 
samples, and HydroSolutions’ Standard Operating Procedures (SOP) for Groundwater 
Sampling (Montana Department of Environmental Quality 2005) (U.S. Environmental Protection 
Agency Region 1 2010). Field parameters, including temperature, pH, specific conductance 
(SC), oxidation/reduction potential (ORP), and dissolved oxygen (DO) were measured using a 
flow-through cell and a calibrated YSI 556 multi-parameter meter during groundwater purging. 
Turbidity measurements were not collected. Each parameter was recorded on a field sheet 
along with well purge and sample collection details. Field sheets and HydroSolutions sampling 
SOP are included in Appendix E.  

Following stabilization of parameters, one groundwater sample was obtained from each 
monitoring well using a decontaminated bladder pump. Samples were collected in 40-milliliter 
volatile organic analysis (VOA) vials. Additional samples were collected during the post-SVE 
system installation sampling event for natural attenuation (NA) analysis from monitoring wells 
MW-1, MW-2, MW-3, and MW-7. These samples were collected and stored in laboratory-
provided sampling containers. The parameter, analytical method, and sample container type are 
provided in Table 8-3. The samples were preserved as required with laboratory-supplied 
preservatives, stored on ice in a cooler, and transported to Energy Laboratories, Inc. in Helena 
using chain-of-custody procedures. All samples were hand-delivered to the laboratory within the 
required holding time. During each sampling event, one trip blank was supplied by Energy 
Laboratories and kept with the samples at all times. One equipment rinsate sample was 
collected as part of each sampling event by rinsing the decontaminated sampling pump with 
distilled water and collecting a sample (identified as “Rinse Blank”) from the rinsate sample. One 
duplicate groundwater sample was collected from monitoring well MW-3 during each sampling 
event. These QA/QC samples were submitted to the laboratory for analysis along with 
groundwater samples. All groundwater samples were analyzed for VOCs using EPA method 
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8260. Natural attenuation (NA) parameters and associated analytical methods are shown in 
Table 8-3.  

8.3.2 Groundwater Sample Results 
Both PCE and TCE were reported in the groundwater samples collected prior to the installation 
of the SVE system. PCE was reported above the laboratory reporting limits in the samples from 
monitoring wells MW-2, MW-3, MW-5, and MW-7 at concentrations ranging from 5 µg/L to 126 
µg/L. PCE was also reported in the samples collected from upgradient monitoring well MW-1, 
but at a concentration below the reporting limit. TCE was reported above the reporting limits in 
the samples collected at monitoring well MW-7 at a concentration of 1.1 µg/L and was reported 
in the samples at monitoring wells MW-2 and MW-5 at estimated concentrations below the 
reporting limits. No other degradation daughter products of PCE were reported in any of the 
samples. A summary of analytical results for contaminants of concern for groundwater samples 
collected as part of this project are provided in Table 8-4. Complete laboratory analytical results 
are found in Appendix B. 

PCE and TCE were also reported in the groundwater samples collected after the installation of 
the SVE system. PCE was reported above the reporting limits in the samples from monitoring 
wells MW-2, MW-3, MW-5, and MW-7 at concentrations ranging from 4.6 µg/L to 99 µg/L. PCE 
was also reported in the samples collected at upgradient monitoring well MW-1, but at an 
estimated concentration below the laboratory reporting limit. TCE was reported in the samples 
from monitoring wells MW-2, MW-5, and MW-7 at estimated concentrations below the 
laboratory reporting limits. No other degradation daughter products of PCE were reported in any 
of the samples. 

A comparison of pre-SVE system and post-SVE system concentrations in the groundwater 
shows an apparent reduction in PCE concentrations of 8 percent at monitoring well MW-3, and 
58 percent at monitoring well MW-7. An increase in PCE concentrations occurred in samples 
collected from monitoring wells MW-2 and MW-5. Since TCE was not reported above laboratory 
reporting limits after the installation of the SVE system at any of the monitoring wells, a 
comparison of pre- and post-SVE system concentrations cannot be made.  

8.3.3 Groundwater Investigation-Derived Waste 
Approximately 30 gallons of purge water and field equipment rinse water was collected during 
two groundwater sampling events at the HSS. Groundwater was containerized in 3-14 gallon 
drums and is stored in the SVE system shed. One water sample was collected from the three 
containers and analyzed for VOCs using method SW8260. PCE was reported at a concentration 
of 2.4 µg/L and TCE at a concentration of 0.42 µg/L. As described in a letter from DEQ dated 
May 25, 2017, IDW water no longer contains a listed waste and can be discharged to the land-
surface on the property. The water was discharged on the asphalt adjacent to the SVE shed on 
May 26, 2017. A copy of the letter and analytical results is included in Appendix G.  
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9.0 Data Validation/Data Quality 

Data validation was performed in accordance with guidance from EPA National Functional 
Guidelines and Montana DEQ data validation templates. All laboratory data were reviewed and 
assessed by completing a Montana DEQ – Remediation Division Data Validation Summary 
Form (Version 1.2, revised 11/4/16). A sampling and analysis plan or quality assurance project 
plan was not required by DEQ for this project. Criteria for data validation relied on previous 
investigations at the HSS and criteria provided directly from DEQ. Because specific guidance 
was not available, the data were evaluated in a conservative manner consistent with industry 
standards, standard operating procedures guidelines, and professional judgement. The 
following items were evaluated for all data sets relied on in this report including air, soil, and 
groundwater sample data: 

• Holding times 
• Cooler temperatures, when applicable 
• Instrument calibration 
• Equipment rinsate and trip blanks 
• Surrogates 
• Matrix spike and matrix spike duplicates 
• Laboratory control samples 
• Reporting limits 
• Reporting units 
• Duplicate samples and relative percent differences 

 
Data validation narrative reports were prepared for unique sampling events. Narrative reports 
discuss laboratory analytical results and collection events associated with indoor air samples, 
soil vapor samples, groundwater samples, soil samples collected during the MIHPT 
investigation, and select vapor samples collected for SVE system performance monitoring. 
These reports provide a case narrative summary and present data validation criteria and 
guidelines. For sample sets, the data’s acceptability and usability for decision-making purposes 
is discussed through the evaluation of representativeness, completeness, precision, accuracy, 
and comparability. Complete data validation narrative reports, DEQ data validation summary 
forms, and laboratory analytical results for each sampling event are included Appendix B. 
 

10.0 System Performance and Operation Monitoring 

SVE performance and operation monitoring was completed to ensure that remediation goals 
were addressed and that system operation was optimized. The remediation goal of the SVE 
system was to remove and treat subsurface soil vapor from contaminant source zones under 
the Hustad Center building with the objective of reducing the contaminant source material and 
the potential for vapors to migrate upward and impact indoor air within the building. The sections 
below summarize performance and operation monitoring of the SVE system, and also provide 
recommended guidance on evaluating SVE system shut down. 
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10.1 Remediation Performance Monitoring 

Performance monitoring of the SVE system was completed to assess system performance, 
monitor for GAC breakthrough, and record operational parameters of the SVE system. To 
accomplish these goals, a sampling schedule was developed to monitor the SVE system vapor 
influent (pretreatment) at sampling port S-1 and the vapor effluent (post treatment) at sampling 
port S-3. In addition, SVE system parameters including vapor stream temperatures, pressures, 
PID readings, and flow were recorded on a regular basis. The PID was calibrated with 
isobutylene and maintained in accordance with manufacturers’ recommendations. PID results 
were recorded on field sheets as ppmv isobutylene. The radius of influence (ROI) of the SVE 
system was assessed through measurement with vacuum gages at vapor wells.  

10.1.1  Vapor Sampling 
With DEQ coordination and approval, the vapor streams were sampled by using a combination 
of Tedlar bags and Summa canisters. Tedlar bag samples were analyzed according to Method 
8260 by Energy Laboratories. Summa canister samples were analyzed according to EPA 
Method TO-15 by Pace laboratory. All air samples were analyzed for the presence of PCE and 
its degradation breakdown products. 

SVE system startup occurred on February 3, 2017. The system was allowed to run for 
approximately 4 hours to equilibrate temperatures and vacuum pressures prior to sampling. 
Startup samples were collected in the pretreatment and post treatment vapor streams at 
sampling port S-1 and S-3 respectively. Both Tedlar bags and Summa canisters were used for 
sample collection at startup. Thereafter, the pretreatment vapor stream at sampling port S-1 
was collected with a Tedlar bag twice a month for the first two months, then quarterly. 
Subsequent samples of post treatment vapor stream at vapor point S-3 were collected with 
Tedlar bags samples on a quarterly basis. PID readings were recorded in conjunction with all 
sample collection events. The following vapor samples were collected as part of SVE system 
performance monitoring: 

• February 3, 2017: S-1 and S-3 with Tedlar bags and Summa canisters (start-up) 
• February 21, 2017: S-1 with Tedlar bag (biweekly) 
• March 7, 2017:  S-1 with Tedlar bag (biweekly) 
• March 20, 2017:  S-1 with Tedlar bag (biweekly) 
• April 3, 2017:  S-1 and S-3 with Tedlar bags (quarterly) 

10.1.2  SVE System Parameter Monitoring 
Various operational parameters were assessed on a routine basis to monitor SVE system 
operation and predict GAC breakthrough. Field measurements were recorded on a weekly basis 
which included a general visual inspection as well as system pressure, temperature, flow, and 
PID readings (in ppmv isobutylene) at selected points. At least weekly, the following field 
measurements were recorded:  

• Inlet Vacuum VG-1 
• Outlet Pressure at PG-1 
• Flow at FM-1 
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• Temperature at TP-1 
• Carbon Pressure at PG-2 
• Exhaust PID at S-1, S-2, and S-3 

10.1.3  Radius of Influence Monitoring 
To evaluate the effective radius of influence of the SVE system, SVE and vapor point wells were 
monitored for vacuum response using magnehelic gauges. These field measurements were 
taken to correlate with SVE system startup and planned for periodic reassessment as needed. 
SVE start-up measurements were taken on February 13, 2017 at extraction wells SVE-2 and 
SVE-3, and vapor points VP-4 and VP-5. At that time, vapor point VP-2 and extraction wells 
SVE-4 and SVE-5 were inaccessible due to field construction. On April 6, 2017, measurements 
of vacuum response were collected in extraction wells SVE-2 and SVE-3 and vapor points VP-
2, VP-3, VP-4, and VP-5. The locations of these monitoring points with respect to the SVE 
system are shown on Figure 4-1. Results of the ROI monitoring are detailed below in Section 
10.2.3. 

10.2 Performance Monitoring Results 

A description of performance monitoring results including removal of PCE, GAC breakthrough, 
radius of influence estimates, pore volume evaluations, and ongoing operational monitoring are 
provided below. 

10.2.1  PCE Removal 
Initial (startup) SVE system measurements and sampling resulted in a vacuum of 20 inches of 
WC, a flow of 150 cfm at a temperature of 68 °F,  and an outlet pressure of 36 inches of WC 
(1.3 psig). A PID measurement of 18.8 ppmv as PCE was measured at blower discharge 
sample port S-1. This resulted in an estimated mass removal rate at startup of approximately 
1.63 pounds PCE per day. Using the reported laboratory results from the Tedlar bag and 
Summa canister samples collected at startup, estimated mass removal rates were 0.92 and 
1.83 pounds PCE per day, respectively. Temperature and pressure drops between GAC drums 
were within design parameters for GAC operation.  

Initial startup monitoring indicated no break-through of VOCs from GAC #1 based on PID 
readings at sample port S-2 located in the discharge line from GAC #1. Laboratory samples 
taken on February 3, 2017 confirmed non-reportable levels of VOCs in the Tedlar bag sample 
collected at the discharge stream at sample port S-3. PCE was reported in the Summa canister 
samples collected at sample port S-3 that day at a concentration of 7.4 µg/m3. 

Subsequent Tedlar bag samples and corresponding PID readings indicated that PCE 
concentrations in the pretreatment vapor stream have declined slightly since startup of the SVE 
system, but remain significant. Concentrations of PCE in Tedlar bag samples ranged from 
158,000 µg/m3 to 64,000 µg/m3. Associated PID readings from 26.6 to 11.2 ppmv as PCE 
support a similar trend. Air samples collected in the post treatment vapor stream show that the 
SVE system continues to effectively remove PCE through the GAC. The results of the Tedlar 
bag and Summa canister samples PID measurements are provided in Table 10-1.  
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The data collected, including laboratory samples, PID readings, temperature, pressure, and flow 
parameters were collectively used to quantify the PCE removal rate and cumulative PCE 
removed over time. Graphs showing PCE removal rate and cumulative PCE removed are 
presented on Figures 10-1 and Figure 10-2. As noted on Figure 10-1, removal rates have 
declined slightly since initial operation of the SVE system, but remain significant. As of early 
May, 2017, an estimated 100 pounds of PCE has been removed since system start up, based 
on the PID readings and confirmed with the Tedlar bag sample analysis results. A summary of 
estimated PCE removal estimates are shown on Figure 10-2. 

10.2.2  GAC Break-Through and Change Out 
Operational monitoring is performed to optimize system performance and evaluate the air 
treatment system for effective treatment of VOCs in the SVE system discharge. The monitoring 
determines if VOC breakthrough has occurred in the first GAC canister. A positive breakthrough 
test would require the replacement of the GAC to ensure that no VOCs are discharged. A GAC 
replacement procedure is provided in Attachment 1, Operations and Maintenance (O&M) 
Manual. 

On March 7, 2017, PID readings indicated 15.2 ppmv as PCE when measured in sample port S-
2, located at the discharge of the first GAC canister. This indicated break-through at 
approximately 32 days of SVE system operation. The GAC was to be replaced in accordance 
the GAC removal procedure outlined in the O&M Manual. However, on March 8, 2017, instead 
of moving GAC#2 to the GAC#1 position and replacing GAC#2, the new GAC was installed in 
place of GAC #1. This was a deviation from the O&M manual GAC change out procedure since 
timely subsequent replacement GAC was uncertain and to provide the highest capacity 
available to the discharge stream prior to its replacement. An additional reserve GAC was 
ordered following DEQ authorization. 

On April 18, 2017, PID readings indicated 4.6 ppmv as PCE when measured in sample port S-2, 
located at the discharge of the first GAC canister. This indicated break-through at approximately 
41 days of SVE system operation since the previous GAC change out. The GAC was replaced 
in accordance with the GAC removal procedure outlined in the O&M Manual by installing a new 
GAC in place of GAC #2 and moving the canister originally in the GAC #2 position to the GAC 
#1 position. An additional reserve GAC will be ordered following DEQ authorization. 

All GAC was disposed in accordance with the procedures outlined in the O&M manual and in 
accordance with regulatory requirements. The GAC canister was transported to a licensed 
hazardous waste facility for disposal. Copies of the waste manifests are included in Appendix H.  

10.2.3  Radius of Influence  
ROI measurement results collected on April 6, 2017 projected that a vacuum of 0.10 inches of 
WC, which is considered the lower effective limit of vacuum, is apparent at a distance of 10 to 
12 feet from the SVE system wells. This ROI was slightly more than the most conservative ROI 
of 7.2 feet determined in the preliminary pilot test. The graph shown on Figure 10-3 illustrates 
the measured vacuum responses at various observation vapor points and soil vapor wells and 
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shows the minimum design ROI. Details of all ROI field measurements are included in copies of 
the field notebook provided in Appendix E. 

10.2.4  Pore Volume Evaluation 
A pore volume extraction evaluation was completed for the SVE system. The system layout of 
both horizontal SVE extraction wells beneath the building and the horizontal trench located on 
the east side of the structure were used along with a conservative ROI of approximately 7.2 feet 
to estimate the extent of remediation limits. A total volume remediated was estimated to be 
33,526 cubic feet. Porosity was estimated from a range of values for clay (33 percent to 60 
percent) and sand (25 percent to 50 percent) based on the consolidated sandy clay materials 
encountered beneath the building. An estimated overall porosity range of approximately 33 
percent to 50 percent (Fetter 1994) was chosen for the evaluation. Using the range of porosity, 
ROI of 7.2 feet described above, and a measured extraction rate from February 13, 2017 of 150 
cubic feet per minute, one pore volume could be removed every 74 to 123 minutes or roughly 
16 pore volumes per day. 

10.2.5  Ongoing Operational Monitoring Results 
Ongoing operational monitoring is performed on a regular basis with field measurements of SVE 
system parameters collected every two weeks, and monthly and quarterly air samples, collected 
at sample ports S-1 and S-3. All field data are recorded on field sheets and are provided in 
Appendix E. Laboratory data collected to date as part of this task order is provided in Appendix 
B.  

10.3 SVE Shutdown Guidance 

SVE System operation and its continued effectiveness on indoor air, soil vapor, and 
groundwater should be further evaluated to determine the time when the SVE system can be 
permanently shut down. Based on the remediation project objective of reducing the contaminant 
source material and the potential for vapors to migrate upward and impact indoor air within the 
building, the primary shut down criteria would be reducing the impacts to indoor air within the 
building below the site-specific screening level for contaminants. This can be measured through 
ambient air and sub-slab vapor monitoring. The reduction of the contaminant source material 
can also be monitored by sampling the SVE system effluent and verifying ROI of the system 
with respect to areas of known contaminants beneath the building.  
 
Prior to final shutdown, a preliminary/temporary shutdown should be performed in order to allow 
volatile organic compounds to volatilize and diffuse through re-equilibration. Based on PID 
reading declination to date, it was projected that approximately one year of operation would be 
needed to achieve low to negligible PCE levels of less than 1 ppmv in the SVE system 
discharge. Following the re-equilibration period, other system optimization procedures could be 
employed to target SVE legs with the highest contaminant concentrations by using higher 
vacuum levels while shutting in SVE legs with lower or depleted contaminant concentrations.  
 
Following the preliminary/temporary shutdown procedures above, the final shutdown procedure 
criteria were developed to achieve project objectives and described below.  
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• Mass removal SVE remediation system 
o System discharge PID readings for PCE at sample port S-1 remain less than 1 

ppmv 
o Contaminant concentrations from vapor point samples stabilize at concentrations 

that maintain indoor air contaminant concentrations below site-specific or other 
applicable commercial screening levels  

• Indoor air mitigation system 
o Indoor air mitigation system discharge PID readings for PCE remain less than 1 

ppmv 
o Contaminant concentrations from sub-slab samples stabilize at concentrations 

that maintain indoor air contaminant concentrations below site-specific or other 
applicable screening levels  

o Contaminant concentrations in indoor air samples collected at least 30 days after 
the indoor air mitigation system has been shut down and during conservative 
conditions (frozen ground, doors and windows closed, etc.) remain below site-
specific or other applicable commercial screening levels   

• Indoor air quality 
o Contaminant concentrations in indoor air samples analyzed by Method TO-15 

and collected during conservative conditions remain below site-specific or other 
applicable commercial screening levels established for indoor air. This is 
estimated to occur approximately 18 months from startup of the SVE system. 
Indoor air samples should be collected according to the following criteria and 
sequence: 
 Prior to indoor air sampling, the SVE and indoor air mitigation systems 

should remain off for a period of at least 30 days to allow for stabilization 
of ambient conditions within and under the building.  

 If indoor air contaminant concentrations in samples collected after 30 
days of SVE system shutdown are below applicable screening levels, the 
system should remain off and additional indoor air samples should be 
collected 120 days (3 months) later. 

 If indoor air contaminant concentrations from samples collected after 120 
days of SVE system shutdown are below applicable screening levels, 
additional samples should be collected annually for two years. 

 The SVE system can be permanently shut-down when contaminant 
concentrations in annual indoor air samples remain below site-specific or 
other applicable commercial screening levels for two consecutive years. 

11.0 Conclusions and Recommendations 

An effective SVE system has been installed at the HSS Mr. Wise Cleaners location to remediate 
chlorinated solvents associated with historic dry cleaning operations. This section presents the 
conclusions of the investigation and SVE system installation and provides recommendations to 
further assess cleanup of associated soil, groundwater, and indoor air contamination at the site. 
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11.1 Conclusions 

The purpose of this project was to conduct interim remedial actions, including installation of an 
SVE system, at the HSS. The objective of this SVE system is to reduce the contaminant source 
material associated with the dry cleaner operation and reduce the potential for vapors to migrate 
upward and impact indoor air within the building. An ancillary objective is to reduce the amount 
of contaminated source available for migration into shallow groundwater. Preliminary monitoring 
results indicate that these objectives have been met. The DPT, MIHPT, and horizontal well 
drilling identified primary sources of soil contamination that were targeted during the SVE 
system installation. These include an area beneath the building associated with an overhead 
pipe break which contained PCE, a contaminated burnt soil zone that appears to readily adsorb 
PCE, and smaller isolated spills concentrated around the northeast corner of the building that 
likely occurred regularly over the course of forty-some years of dry cleaning operation. Soil 
samples collected at these locations contain chemicals at concentrations greater than EPA 
Regional Screening Levels. The extent of soil contamination appears to be concentrated along 
the north and east side of the Hustad building immediately adjacent to Mr. Wise Cleaners. 
Aerobic conditions in the subsurface appear to minimize biodegradation of PCE. 

Subsurface investigation using the DPT and MIHPT provided site specific information that 
contributed to information to help design the SVE system parameters. The location of 
contaminated soils from soil samples collected using the DPT and analyzed at the laboratory, 
and detector responses from the MIHPT investigation, provided information to refine our 
understanding of location of contaminant sources, amount and extent of fill material, and 
material heterogeneity. The investigation allowed for real-time data collection of subsurface 
material and contaminant data. 

Horizontal drilling beneath the building provided direct evidence of subsurface material 
properties to help confirm SVE system design parameters. High concentrations of PCE 
contamination were located during drilling and placement of horizontal SVE wells, and 
confirmed with laboratory analytical results. Operation of the SVE system has effectively 
removed nearly 100 pounds of PCE since startup on February 3, 2017. This removal rate is 
based on the PID readings and confirmed with laboratory results. Removal rates are expected 
to decrease as contaminant source concentrations decrease.  

Pre-SVE system installation and post-SVE system installation indoor air samples were 
collected. The Pre-SVE indoor air samples were collected while the indoor air mitigation system 
was running, while the Post-SVE indoor air samples were collected with the indoor air mitigation 
system off to evaluate effectiveness of the SVE system alone. During pre-SVE system sampling 
at Mr. Wise both PCE and TCE were reported at concentrations that exceeded DEQ site-
specific screening levels, and at DermaWerx, PCE was reported at a concentration that 
exceeded the DEQ-established site specific screening levels. During the post-SVE system 
sampling event, the concentrations of PCE and TCE reported in all samples were below the 
DEQ-established site-specific screening levels. Overall, the indoor air sample results suggest 
that the SVE system has significantly improved indoor air quality at the Hustad Center building. 
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Soil vapor samples were collected using sub-slab vapor extraction points and soil vapor point 
wells. PCE was reported above the laboratory reporting limits in all pre-SVE system soil vapor 
samples. TCE was reported above the laboratory reporting limits in all but one pre-SVE system 
soil vapor samples, but the reporting limit was several orders of magnitude higher than the 
screening level due to overall high PCE concentrations. PCE was reported above the laboratory 
reporting limits in all of the post-SVE system installation soil vapor samples. However, PCE and 
TCE concentrations reported in the soil vapor samples decreased significantly after the 
installation of the SVE system at all sampling locations 

Groundwater samples were collected both before and after the installation of the SVE system to 
evaluate the system’s potential effect on this media. Both PCE and TCE were reported in the 
groundwater samples collected prior to the installation of the SVE system at concentrations 
exceeding DEQ-7 screening criteria. PCE and TCE were also reported in the groundwater 
samples collected after the installation of the SVE system. PCE was reported above the 
reporting limits in several monitoring wells, and TCE was reported in the samples from several 
monitoring wells at estimated concentrations below the laboratory reporting limits. However, at 
monitoring well MW-7, closest to the spill area and within several feet of the footprint of the SVE 
system, a 58 percent decrease in PCE was estimated between pre- and post-SVE system 
sampling results. 

Although analytical results from pre- and post-SVE system samples are encouraging, additional 
SVE system operation and associated monitoring indoor air, soil vapor, and groundwater is 
necessary to confirm effectiveness of the SVE system. Operation of the system for only 3 
months provides a limited data set to assess contaminant decreases expected over time and 
provide limited data to help predict site cleanup completion. Further monitoring of the SVE 
system and associated contaminated media is necessary to provide data to evaluate the 
continual reduction of VOC contamination and eventual shut down of the SVE system.  

11.2 Recommendations 

In order to continue reducing the level of indoor air contamination, and to better understand the 
magnitude and extent of contamination of soil and groundwater impacted by the SVE system at 
the HSS, the following recommendations for the site include the following: 

• Complete an analysis of natural attenuation samples in groundwater collected in May 
2017 to understand how best to enhance bacteria and encourage reductive 
dechlorination processes in contaminated groundwater. 

• Monitor SVE system to maintain optimal working conditions and follow O&M manual 
procedures and recommendations.  

• Monitor indoor air to evaluate effectiveness of SVE system in reducing or eliminating 
VOCs in the work spaces and review need for the indoor air mitigation system. 

• Continue to sample groundwater at selected monitoring wells in the HSS to evaluate 
effectiveness of SVE system in reducing source area contamination. 
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• Consider system and operational modifications prior to considering shutdown, such as 
cycling the system operation if remediation is diffusion dependent, or targeting high level 
VOC concentration horizontal wells and shutting in low producing horizontal wells if 
remediation is volatilization dependent. 

• Consider effects of groundwater to vapors beneath the building, and the potential 
feasibility of direct remediation of dissolved phase organics by evaluating need for 
bioaugmentation, air sparging, or other enhanced remediation technology. 

• Follow SVE system shut down recommendations presented in Section 10.3 when 
monitoring data supports this action.  

• Recommend monitoring SVE system effluent concentrations using laboratory method 
TO-15 with Summa Canisters when effluent concentrations are expected to be below 
500 µg/m3 (the reporting limit for laboratory method EPA 8260 collected with Tedlar 
bags).  
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Figure  4-2. Groundwater Elevation Hydrograph
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Figure 4-3.  Groundwater Elevation Contour Map - Pre-Soil Vapor Extraction System November, 2016
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Figure 5-1.  PCE, foc, and  Soil Sample Depth 
  foc     Fractionaztion of Organic Carbon
  PCE    Tetrachloroethylene
  mg/kg milligram per kilogram
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Figure 6-1. Preliminary Pilot Test Results and Estimated Radius of Influence (from Extraction Well SVE-1)
  Note An adequate level of vacuum to propagate airflow has been defined as between 0.1 and 1.0 inches of 

H2O (inches WC) (0.187 to 1.87 mmHg) of the applied vacuum at the extraction well (Suthersan 1999).
  WC Water Column
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Figure 6-2. Pilot Test Results and Estimated Radius of Influence (from Extraction Well SVE-3)
  Note An adequate level of vacuum to propagate airflow has been defined as between 0.1 and 1.0 inches of 

H2O (inches WC) (0.187 to 1.87 mmHg) of the applied vacuum at the extraction well (Suthersan 1999).
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Figure 7-3. Comparison of Inlet Concentration Effects on Adsorption Capacity of 
Adsorbents 
ppm   Part per million 

 Reference   Off-Gas Treatment Technologies for Soil Vapor Extraction Systems:  
  State of Practice, EPA-542-R-05-028, March 2006 

Figure 7-4. Comparison of Humidity Effects on Adsorption Capacity of Adsorbents 
  Reference   Off-Gas Treatment Technologies for Soil Vapor Extraction Systems:  

  State of Practice, EPA-542-R-05-028, March 2006 
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Figure 8-1.  Groundwater Sample Analytical Results for Selected Chlorinated Hydrocarbons, Pre- and Post-Soil Vapor Extraction System

Values in Red exceed DEQ 7 Human Health Standards

PCE (µg/L) TCE  (µg/L) cis‐1,2‐DCE  (µg/L) trans‐1,2‐DCE  (µg/L) VC  (µg/L)
11/30/2016 0.92 <1 <1 <1 <1
3/22/2017 0.41 <1 <1 <1 <1

MW‐1

PCE (µg/L) TCE  (µg/L) cis‐1,2‐DCE  (µg/L) trans‐1,2‐DCE  (µg/L) VC  (µg/L)
12/1/2016 94 0.63 <1 <1 <1
3/23/2017 138 0.85 <1 <1 <1

MW‐2
PCE (µg/L) TCE  (µg/L) cis‐1,2‐DCE  (µg/L) trans‐1,2‐DCE  (µg/L) VC  (µg/L)

11/30/2016 5 <1 <1 <1 <1
3/23/2017 4.6 <1 <1 <1 <1

MW‐3

PCE (µg/L) TCE  (µg/L) cis‐1,2‐DCE  (µg/L) trans‐1,2‐DCE  (µg/L) VC  (µg/L)
12/1/2016 72 0.27 <1 <1 <1
3/28/2017 99 0.3 <1 <1 <1

MW‐5

PCE (µg/L) TCE  (µg/L) cis‐1,2‐DCE  (µg/L) trans‐1,2‐DCE  (µg/L) VC  (µg/L)
12/1/2016 126 1.1 <1 <1 <1
3/23/2017 53 0.55 <1 <1 <1

MW‐7

Analyte PCE (µg/L) TCE  (µg/L) cis‐1,2‐DCE  (µg/L) trans‐1,2‐DCE  (µg/L) VC  (µg/L)
Reporting Limit 1 1 1 1 1

DEQ 7 HSS 5 5 70 100 2
Notes:
DEQ 7 HSS = Montana DEQ Circular DEQ‐7, Montana Numeric Water Quality Standards,  
Human Health Standards, April 2017.
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Figure 10-1.  PCE Removal Rate
  PCE    Tetrachloroethylene
  PID Photoionization detector
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Figure 10-2.  PCE Cumulative Removal
  PCE    Tetrachloroethylene
  ppmv Parts per million by volume
  PID Photoionization detector
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Figure 10-3.  Radius of Influence of SVE System
  Note  An adequate level of vacuum to propagate airflow has been defined as between 0.1 and 1.0 inches of 

H2O (inches WC) (0.187 to 1.87 mmHg) of the applied vacuum at the extraction well (Suthersan 1999).
  WC Water Column
  ROI Radius of Influence
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Tables
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TABLE 4-1 
DIRECT PUSH TECHNOLOGY AND VAPOR POINT SOIL SAMPLE LOCATIONS, 

SAMPLE DEPTHS, AND LABORATORY ANALYTICAL RESULTS FOR PCE 

Sample Location Sample Depth (feet below 
ground surface) 

PCE Concentration  
(mg/kg) 

DPT-1 8.0 - 8.5 3.2 
VP-1 13.0 – 14.0 < 0.20 
VP-2 6.0 -7.0 193 
VP-3 5.0 – 5.5 0.046 J 

VP-4 
1.5 – 2.5 45 
4.0 – 5.5 358 

VP-5 
4.5 – 5.5 100 
7.5 – 8.0 22 

VP-6 
1.0 – 2.0 22 
4.0 – 4.5 650 

DPT  Direct push technology 
VP  Vapor point 
mg/kg milligram per kilogram 
J Estimated value. The analyte was present but less than the reporting limit. 
Bolded Result Indicates DEQ Soil Screening Level Exceedance 

Screening Levels: 
EPA Residential Surface Soil: 8.1 mg/kg (U.S. EPA Regional Screening Levels, May 2016) 
DEQ Surface and Subsurface Soil Screening Process, Leaching to Groundwater (Dilution-
Attenuation Factor =10): 0.023 mg/kg (DEQ 2016). 
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MIHPT Location Total Depth (feet below 
ground surface)

DPT-1 21.50
DPT-2 20.00
DPT-3 20.00
DPT-4 25.10
DPT-5 22.10
DPT-6 20.05
DPT-7 20.05
DPT-8 20.05
DPT-9 13.35

DPT-10 10.65
DPT-11 9.95
DPT-12 25.00

MIHPT   Membrane Interface Hydraulic Profiling Tool

TABLE 4-2
MEMBRANE INTERFACE HYDRAULIC 

PROFILING TOOL (MIHPT) LOCATIONS AND 
DEPTH OF PROBE HOLES
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TABLE 4-3 
LABORATORY ANALYTICAL RESULTS FOR PCE CONCENTRATIONS FROM 

DIRECT PUSH TECHNOLOGY SOIL SAMPLES AND QUALITATIVE CORRELATION 
WITH MIHPT DATA 

Sample 
Location 

Corresponding 
DPT  

Sample 
Depth (feet 

below 
ground 
surface) 

PCE 
Concentration  

(mg/kg) 

Detector 
Response 

Low Range 
Scale 

Detector 
Response

High 
Range 
Scale 

DPT-1 na 8.0 - 8.5 3.2 no no 
VP-1 DPT-8 13.0 – 14.0 >0.20 yes slight 
VP-2 DPT-2 6.0 -7.0 193 yes slight
VP-3 DPT-5 5.0 – 5.5 0.046 J yes no 

VP-4 NA
1.5 – 2.5 45 NM NM 
4.0 – 5.5 358 NM NM 

VP-5 NA
4.5 – 5.5 100 NM NM 
7.5 – 8.0 22 NM NM 

VP-6 NA
1.0 – 2.0 22 NM NM 
4.0 – 4.5 650 NM NM 

DPT Direct push technology 
mg/kg milligram per kilogram 
J Estimated value. The analyte was present but less than the reporting limit. 
NM Not measured 
NA Not applicable 
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Monitoring 
Well

Measurement 
Date

Depth to 
Ground Water 

from Top of 
PVC (feet)

Ground 
Water 

Elevation 
(feet)

Latitude 46.5974 11/30/2016 13.24 3977.85
Longitude -112.0228 3/22/2017 13.08 3978.01

Top of PVC Elevation (feet) 3991.09
Ground Elevation (feet) 3991.50

Latitude 46.5980 12/1/2016 12.10 3971.49
Longitude -112.0222 3/23/2017 12.05 3971.54

Top of PVC Elevation (feet) 3983.59
Ground Elevation (feet) 3983.92

Latitude 46.5980 11/30/2016 13.02 3970.57
Longitude -112.0222 3/23/2017 12.45 3971.14

Top of PVC Elevation (feet) 3983.59
Ground Elevation (feet) 3983.92

Latitude 46.5979 12/1/2016 13.00 3972.71
Longitude -112.0225 3/28/2017 12.81 3972.90

Top of PVC Elevation (feet) 3985.71
Ground Elevation (feet) 3985.86

Latitude 46.5979 12/1/2016 13.84 3972.98
Longitude -112.02242 3/23/2017 13.65 3973.17

Top of PVC Elevation (feet) 3986.82
Ground Elevation (feet) 3987.01

Latitude and Longitude based on NAD83

Well Data

TABLE 4-4
MONITORING WELL INFORMATION AND GROUNDWATER ELEVATIONS

MW-1

MW-2

MW-3

MW-5

MW-7
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PCE (µg/m3)
TCE 

(µg/m3)
cis -1,2-DCE 

(µg/m3)
trans -1,2-DCE 

(µg/m3)

Vinyl 
Chloride 
(µg/m3)

1,1,2,2-
tetrachloroethane 

(µg/m3)

105 7 N/A N/A N/A N/A

na na N/A N/A 2.8 1.7

Pre-SVE System 60.6 0.27 <0.12 <0.12 <0.081 <0.11
Post-SVE System 20 0.51 <0.034 <0.034 <0.022 0.19
Percent Change -67% 89% - - - increase

Pre-SVE System 206 7.5 < 0.074 < 0.074 < 0.048 < 0.064
Post-SVE System 2.8 1.2 0.038 <0.037 <0.024 1.6
Percent Change -99% -84% - - - increase

Pre-SVE System 221 7.9 <0.074 <0.074 <0.048 <0.064
Post-SVE System 3.9 2.7 0.12 <0.037 <0.024 0.16
Percent Change -98% -66% increase - - increase

Pre-SVE System 32.9 0.25 <0.065 <0.065 <0.042 < 0.056
Post-SVE System 3.4 0.053 <0.033 <0.033 <0.021 0.2
Percent Change -90% -79% - - - increase

Pre-SVE System 141 0.31 <0.068 <0.068 <0.044 <0.059
Post-SVE System 4 <0.048 <0.035 <0.035 <0.023 0.25
Percent Change -97% - - - - increase

Pre-SVE System 0.4 0.34 0.066 <0.065 <0.042 <0.065
Post-SVE System 0.13 <0.048 <0.035 <0.035 <0.023 0.15
Percent Change -68% - decrease - - increase

 µg/m3 microgram per cubic meter
 N/A     Not Available
 na Not Applicable
 PCE Tetrachloroethylene
 TCE Trichloroethylene
 DCE Dichloroethene
 Pre-SVE samples were collected with the indoor air mitigation system in operation.
 Post-SVE samples were collected with the indoor air mitigation system shut down and the SVE system in operation.

TABLE 8-1 
SUMMARY OF CONTAMINANT CONCENTRATIONS REPORTED IN THE INDOOR AIR AT THE HUSTAD 

CENTER

MT DEQ Site Specific Screening Levels

Outside Air

Sample 1118D - Mr. Wise (Duplicate)

Sample 1116 - Canine Capitol

Sample 1118 - Mr. Wise

Sample 1120 - Lash Dolls Salon

Sample 1124 - DermaWerx Tattoo

EPA Regional Screening Level May 2016
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PCE (µg/m3)
TCE 

(µg/m3)

cis -1,2-
DCE 

(µg/m3)
trans -1,2-

DCE (µg/m3)

Vinyl 
Chloride 
(µg/m3)

1,1,2,2-
tetrachloroethane 

(µg/m3)
Helium 

(%)

Pre-SVE System 3,730,0001 5381 <1.7 <1.7 <0.55 <7.3 12.8
Post-SVE System 41,0002 22.3 <1.8 <1.8 <0.57 <1.5 <3.6
Percent Change -99% -96% - - - - -

Pre-SVE System 318,000 88.8 <1.9 <1.9 <0.6 <8.0 <3.6
Post-SVE System 1,600 4.3 <1.9 <1.9 <0.6 <1.6 <3.6
Percent Change -99% -95% - - - - -

Pre-SVE System 2,500 5.1 <1.9 <1.9 <0.6 <8.0 <3.6
Post-SVE System 925 1.7 <1.7 <1.7 <0.55 <1.5 9.2
Percent Change -63% -67% - - - - -

Pre-SVE System 1 3,110,0001 7,830 <1.8 10.6 <0.57 <7.6 <3.6
Pre-SVE System 2 1,760,000 <5,690 <1.7 7.1 <0.55 <1.5 <3.6
Post-SVE System 802,0002 471 <68.0 <68.0 <21.8 <58.6 <3.6
Percent Change -54% -94% - - - - -

Pre-SVE System 1 3,450,0001 4381 <1.8 <1.8 <0.57 <7.6 <3.6
Pre-SVE System 2 1,450,000 360 <1.7 <1.7 <0.55 <1.5 <3.6
Post-SVE System 570,0002 104 <68.0 <68.0 <21.8 <58.6 <3.6
Percent Change -61% -71% - - - - -

Pre-SVE System 1 1,920,000 5881 <1.9 <1.9 <0.62 <8.4 <3.6
Pre-SVE System 2 730,0001 4221 <1.7 <1.7 <0.55 <1.5 <3.6
Post-SVE System 55,5002 <50.4 <74.2 <74.2 <23.8 <63.9 <3.6
Percent Change -92% >88% - - - - -

SUMMARY OF CONTAMINANT CONCENTRATIONS REPORTED IN THE SOIL VAPOR BELOW THE 
HUSTAD CENTER

TABLE 8-2

1   Analyte concentration exceeded the calibration range. The reported result is estimated.

Z-3 - Subslab at Mr Wise

Z-4 - Subslab at Mr Wise

Z-6 - Subslab at DermaWerx

VP-2 - Vapor Point Well

VP-4 - Vapor Point Well

VP-5 - Vapor Point Well

2  The internal standard recovery associated with this result exceeds the lower control limit. The reported result 
  should be considered an estimated value. These results would be biased low and an associated J- data 
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Parameter Analytical Method Preservative Bottle Type
Anions by Ion Chromatography E300.0
Conductivity A2510 B
Alkalinity A2320 B
Nitrogen, Nitrite E353.2 1-250 mL Plastic
Metals by ICP/ICPMS, Dissolved E200.7_8 Nitric acid 1-250 mL Plastic
Metals by ICP/ICPMS, Total E200.7_8
Iron, Ferric Calculation

Sulfide, Iodine Titrimetric A4500-S F (zero headspace) Zinc acetate

Sulfide, Iodine Titrimetric A4500-S F Sodium hydroxide

Methane SW8015M (zero headspace) Sulfuric acid 2- 40 mL Clear Glass VOA

8260-Volatile Organic Compounds- 
Extended List SW8260B  (zero headspace) Hydrochloric acid 6-40 mL Clear Glass VOA

Carbon, Total Organic A5310 C Phosphoric acid 3-40 mL Amber Glass VOA
Nitrogen, Nitrate + Nitrite E353.2 Sulfuric acid
Nitrogen, Nitrate E353.2 Sulfuric acid

 mL  milliliter

1-500 mL Plastic

1-250 mL Plastic

1-250 mL Plastic

1-250 mL Plastic

TABLE 8-3
GROUNDWATER SAMPLES - PARAMETER, ANALYTICAL METHOD, AND BOTTLE TYPE

Nitric acid
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PCE (µg/L) TCE (µg/L)
cis -1,2-DCE 

(µg/L)
trans -1,2-DCE 

(µg/L) 

Vinyl 
Chloride 

(µg/L)

5 5 70 100 2

Pre-SVE Installation 0.921 <1.0 <1.0 <1.0 <1.0
Post-SVE Installation 0.411 <1.0 <1.0 <1.0 <1.0
Percent Change -55% - - - -

Pre-SVE Installation 94 0.631 <1.0 <1.0 <1.0
Post-SVE Installation 138 0.851 <1.0 <1.0 <1.0
Percent Change 47% 35% - - -

Pre-SVE Installation 5 <1.0 <1.0 <1.0 <1.0
Post-SVE Installation 4.6 <1.0 <1.0 <1.0 <1.0
Percent Change -8% - - - -

Pre-SVE Installation 5.5 <1.0 <1.0 <1.0 <1.0
Post-SVE Installation 5.1 <1.0 <1.0 <1.0 <1.0
Percent Change -7% - - - -

Pre-SVE Installation 72 0.271 <1.0 <1.0 <1.0
Post-SVE Installation 992 0.301 <1.0 <1.0 <1.0
Percent Change 38% 11% - - -

Pre-SVE Installation 126 1.1 <1.0 <1.0 <1.0
Post-SVE Installation 53 0.551 <1.0 <1.0 <1.0
Percent Change -58% -50% - - -

MW-1

MW-2

MW-3

MW-3 (Duplicate)

Montana DEQ-7   Numerical Water Quality Standards for 
Groundwater

TABLE 8-4
SUMMARY OF GROUNDWATER LABORATORY ANALYTICAL RESULTS FOR 

CONTAMINANTS OF CONCERN AT THE HUSTAD CENTER

MW-5

MW-7

1       Estimated value. The analyte was present but less than the reporting limit. The result is 
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Date Method
PCE 

(µg/m3)
TCE 

(µg/m3)

cis -1,2-
DCE 

(µg/m3)

trans -1,2-
DCE 

(µg/m3)

Vinyl 
Chloride 
(µg/m3)

1,1,2,2-
tetrachloro

ethane 
(µg/m3)

PID reading 
(ppmv PCE)

2/3/2017 TO-15 148000 107 <1.7 <1.7 <0.55 <1.5 18.8
2/3/2017 8260 73000 <500 <500 <500 <500 <500 18.8
2/21/2017 8260 158000 <500 <500 <500 <500 <500 26
3/7/2017 8260 126000 <500 <500 <500 <500 <500 15.2
3/20/2017 8260 64000 <500 <500 <500 <500 <500 11.2
4/3/2017 8260 86000 <500 <500 <500 <500 <500 17.5

2/3/2017 TO-15 7.4 <1.0 <1.5 <1.5 <0.49 <1.3 0
2/3/2017 8260 <500 <500 <500 <500 <500 <500 0
4/3/2017 8260 <500 <500 <500 <500 <500 <500 2.4
  (µg/m3) microgram per cubic meter
  ppmv parts per million by volume
  SVE  soil vapor extraction
  PID photoionization detector
  GAC granular activated carbon
  PCE Tetrachloroethylene
  TCE Trichloroethylene
  DCE Dichloroethene
  Samples collected for analysis by EPA Method TO-15 were collected in laboratory-provided summa canisters.
  Samples collected for analysis by EPA Method 8260 were collected in laboratory-provided Tedlar bags.

S-1 (GAC Inlet)

S-3 (SVE Exhaust)

TABLE 10-1
SUMMARY OF LABORATORY ANALYTICAL RESULTS FOR SOIL VAPOR EXTRACTION 

SYSTEM PERFORMANCE MONITORING
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Encroachment Permit



HELENA: 406.443.6169 | 303 Clarke St. | Helena, MT 59601| BILLINGS: 406.655.9555 | 1500 Poly Dr. Suite 103 | Billings MT, 59102 

w w w . h y d r o s i . c o m  

September 6, 2016 

Mr. Greg Hampton 
2012 Sweetgrass Road 
Helena, Montana 59601-5881 

Re: Follow Up on Approval to Allow HydroSolutions Access to Complete Investigation 
and Remediation Work on a Portion of Bullman’s Pizza Property Adjacent to Mr. 
Wise Cleaners at the Helena Solvent Site  

Dear Hampton: 

I want to thank you for taking the time to meet with me on August 23, 2016 at 8:00 AM at 
Bullman’s Pizza to discuss the work HydroSolutions Inc (HydroSolutions) will complete at Mr. 
Wise Cleaners building. As we discussed, we will be completing investigation field work the 
week of September 19. A small truck-mounted hydraulic push-probe rig will install vapor points, 
collect subsurface soil samples, and install vapor extraction wells at select locations. Work will 
be completed on the north and east sides of Mr. Wise Cleaners building and will slightly overlap 
Bullman’s Pizza property. After this investigation, data will be evaluated and used to finalize the 
design of a soil vapor extraction (SVE) system to be installed on the north and east side of the 
building sometime before the end of December. Temporary construction activities (excavation, 
piping installation, and backfilling) will take place. Although the east leg of the SVE system will 
be installed adjacent to Mr. Wise Cleaners building but on Bullman’s Pizza western property 
boundary, no surface piping or structures will be visible and the surface will be finished with 
similar asphalt materials. HydroSolutions personnel will be onsite and oversee all field work.  
Both field efforts will be completed as quickly as possible and will be designed to not cause any 
access issues for your customers.  

HydroSolutions and the Montana Department of Environmental Quality (DEQ) appreciate 
Bullman’s Pizza cooperating to provide access to complete investigation and remediation work 
at Mr. Wise Cleaners building. We will notify you prior to performing any work on your property. 
If you have any questions, please contact me at 406-443-6169 x103 or email me at 
davidd@hydrosi.com. 

Respectfully submitted, 
HydroSolutions Inc 

David A. Donohue, P.G. 
Senior Hydrogeologist | Helena Office Manager 

Cc: Laura Alvey, DEQ (electronic email only)

http://www.hydrosi.com/
mailto:davidd@hydrosi.com


 
HELENA: 406.443.6169 | 303 Clarke St. | Helena, MT 59601| BILLINGS: 406.655.9555 | 1500 Poly Dr. Suite 103 | Billings MT, 59102 

w w w . h y d r o s i . c o m  

 
  
 
 
 
December 7, 2016 
 
Mr. Greg Hampton 
2012 Sweetgrass Road 
Helena, Montana 59601-5881 
 
Sent via email greg@brokersfirstrealestate.com 
 
 
Re: Notification of Horizontal Drilling Planned for Week of December 12, 2016 
 HydroSolutions Inc Remediation Work on a Portion of Bullman’s Pizza Property 

Adjacent to Mr. Wise Cleaners at the Helena Solvent Site  
 
Dear Mr. Hampton: 
 
As I mentioned on the phone yesterday, I want to update you on the upcoming plans for drilling 
at the HSS/Mr. Wise Cleaners during the week of December 12, 2016. HydroSolutions Inc 
(HydroSolutions) has contracted with FourOSix Underground, Inc. of Helena to install four 
horizontal boreholes underneath Mr. Wise Cleaners building and complete them as soil vapor 
extraction (SVE) system wells. These wells will run in an east-west direction beneath the 
building. In addition, one north-south, 8- to 10-foot deep trench will be excavated to connect the 
four SVE wells to the blower system to be located at the northeast corner of Mr. Wise Cleaners. 
We anticipate that the work will take approximately one week. 
 
In order to complete the drilling and excavation in a safe and efficient manner, we would like to 
complete the following: 

1) We will maintain a work zone blocked off with cones and flagging in the access between 
Bullman’s Pizza and Mr. Wise Cleaners. There will be an access lane maintained for 
your customers to drive adjacent to your business. 

2) We will be installing the excavation trench from the north side of Mr. Wise Cleaners to 
approximately 5 feet from the door of your wood shed. We will be sure to maintain safe 
access to the shed door for you and your staff while the excavation is open. 

3) We will need to temporarily remove the fence to excavate the SVE trench and drill two of 
the horizontal boreholes. The fence will be reinstalled following excavation backfill and 
surface patch. 

4) The surface will be patched with a concrete grout at this time since hot asphalt plants 
are not operating in the winter. In the spring, the patch will be replaced by asphalt to 
match the current surface material. 

 
Schedule: 
HydroSolutions personnel will be onsite and oversee all field work. Field efforts will be 
completed as quickly as possible. We have scheduled FourOSix Underground, Inc. to mobilize 
to the site Monday morning, December 12, and begin drilling by early afternoon. They plan to 

http://www.hydrosi.com/
mailto:greg@brokersfirstrealestate.com
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have all drilling completed and excavation backfilled by Friday, December 16. The cement patch 
will be completed shortly after. 

I have attached an information sheet prepared for the tenants of the building and I brought one 
into Bullman’s Pizza yesterday to be given to Mike. Please let me know if you would like to meet 
onsite anytime to discuss our remediation work. HydroSolutions and the Montana Department of 
Environmental Quality (DEQ) appreciate Bullman’s Pizza cooperating to provide access to 
complete investigation and remediation work at Mr. Wise Cleaners building. If you have any 
questions, please contact me at 406-443-6169 x103 or email me at davidd@hydrosi.com. 

Respectfully submitted, 
HydroSolutions Inc 

David A. Donohue, P.G. 
Senior Hydrogeologist | Helena Office Manager 

Cc: Laura Alvey, DEQ (electronic email only)

mailto:davidd@hydrosi.com


 
 
 

MEMORANDUM 
 
Date: December 6, 2015 

To:  Hustad Building Tenants 

From: Dave Donohue, Project Manager 

Subject: Field Activity – Mr. Wise Cleaners; Week of December 12, 2016 

 
 
Activity: install four horizontal boreholes beneath Mr. Wise Cleaners building and complete 
them as soil vapor extraction (SVE) system wells. These wells will run in an east-west direction 
beneath the building. (A schematic diagram of the wells and location is provided below. 
 
In order to complete the drilling and excavation in a safe and efficient manner, we plan to 
complete the following: 
 

1) We will maintain a work zone blocked off with cones and flagging in the access between 
Bullman’s Pizza and Mr. Wise Cleaners, and in the parking lot adjacent to Canine 
Capital and Mr. Wise Cleaners. 

2) There will at all times be access to your business. 
3) The horizontal drilling company, FourOSix Underground, Inc., will need to access Mr. 

Wise Cleaners and Canine Capital at various times when drilling the four horizontal wells 
beneath the building. (A schematic diagram is attached). 

4) We will need to temporarily relocate the dumpster and remove the wooden fence on the 
east side of the building, but will replace them when the field effort is completed. 

 
The surface areas that are excavated will be patched with a concrete grout at this time 
since hot asphalt plants are not operating in the winter. In the spring, the patch will be 
replaced by asphalt to match the current surface material. 
 
Schedule: 
 
HydroSolutions personnel will be onsite and oversee all field work. Field efforts will be 
completed as quickly as possible. We have scheduled FourOSix Underground, Inc. to 



mobilize to the site Monday morning, December 12, and begin drilling by early 
afternoon. They plan to have all drilling completed and excavation backfilled by Friday, 
December 16. The cement patch will be completed shortly thereafter. 
 
Please let me know if you would like to meet onsite this week to discuss our remediation 
work. HydroSolutions and the Montana Department of Environmental Quality (DEQ) 
appreciate your cooperation while we continue to work on remediation work at Mr. Wise 
Cleaners building. If you have any questions, please contact us. 
 
Thank you 
 
Dave Donohue 
Office:  406-443-6169 x103  
Cell:  406-465-2765 
davidd@hydrosi.com 
 
Luke Osborne 
Office:  406-443-6169 x105  
Cell:  406-465-2765 
lukeo@hydrosi.com 
 

mailto:davidd@hydrosi.com
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Data Validation Report – Pre SVE System Indoor Air Analytical 
Results 

 

Project Name 
Helena Solvent Site – SVE System 
Installation 

Name and Date of Guidance 
Document 

DEQ Contract No. 414026 Task 
Order No. 8 

Laboratory Name Pace Analytical Services, LLC 
Laboratory Project ID 10368384 
Sample Matrix Air 
Sample Start and End Dates 10/28/2016 

Parameters Included 
VOCs using EPA Method TO-15 by 
SIM 

Date Validated 3/1/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Six total indoor air samples were collected by HydroSolutions on October 28, 2016 as part of 
continued monitoring of the indoor air mitigation system at the Hustad Center. Samples were 
shipped to Pace Analytical Services, LLC (Pace) laboratory in Minneapolis, MN on October 31, 
2016. Samples were received by Pace on November 2, 2016 and subsequently analyzed for the 
following six volatile organic compounds (VOCs): 1,1,2,2-tetrachloroethane, cis-1,2-
dichloroethene, tetrachloroethene (PCE), trichloroethene (TCE), trans-1,2-dichloroethene, and 
vinyl chloride. The six samples were distributed between two laboratory batches, with five 
samples in one batch and one sample in another batch. All samples were analyzed according to 
EPA Method TO-15 on November 3, 2016, November 4, 2016, and November 6, 2016.  

One field duplicate sample was included in the sample set to yield a duplicate collection 
frequency of 20%. The duplicate sample was collected at Mr. Wise Cleaners. The duplicate 
sample is identified as 1118-IAD-102816, which is duplicate of the sample identified as 1118-IA-
102816. Table 1 presents an inventory of the samples collected and analyzed as part of the 
baseline indoor air sampling event.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
1116 Canine Capitol 10368634001 1116-IA-102816 
1118 Mr Wise (duplicate) 10368384002 1118-IAD-102816 
1118 Mr Wise 10368384003 1118-IA-102816 
Outside Mr Wise 10368384004 AA-102816 
1120 Lash Dolls Salon 10368384005 1120-IA-102816 
1124 DermaWerx 10368384006 1124-IA-102816 
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Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 
Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required continued operation and maintenance of the existing 
indoor air mitigation system, located at Mr. Wise Cleaners at the Hustad Center. This objective 
was accomplished in part, by obtaining baseline indoor air quality data prior to the soil vapor 
extraction (SVE) system installation. Historic indoor air quality data exists for the five office 
spaces at the Hustad Center as well as for the background outdoor air. The sampling locations 
selected for air sampling as part of this sampling event were consistent with historic collection 
locations.  

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The air samples were analyzed for the VOCs that were identified as contaminants of concern 
based on historic analytical results. Samples were properly handled and shipped to the 
laboratory with no discrepancies noted on the chain of custody form. The selection of consistent 
air sampling locations, adherence to proper collection and handling of samples, and application 
of established field and laboratory procedures in accordance with EPA Method TO-15 contribute 
to the representativeness of this data.   

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Five indoor air samples and one duplicate sample 
were collected and analyzed. All samples were collected and analyzed in accordance with 
quality control objectives and no criteria are identified which affect the usability of this data. As a 
result, a completeness rate of 100% was achieved for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. MDEQ validation guidelines establish a relative percent difference (RPD) target 
of 0-25% (MDEQ 2010). Professional judgement and industry standard were used to determine 
that this RPD target applies when the result is at least five times the reporting limit. A 
comparison of the field duplicate result with the original sample result was used to assess the 
field precision of the laboratory results. When the analyte was not reported above the reporting 
limits, an RPD is not reported on the table. The analytical results of this sampling event meet 
the established RPD target as shown in Table 2. In this way the data is considered precise. 
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Table 2. Field Precision 

Contaminant of 
Concern 

Natural 
Sample 

Result 
(ug/m3) 

Duplicate 
Sample  

Result 
(ug/m3) 

RPD 
(%) 

1,1,2,2-tetrachloroethane 1118-IA-102816 < 0.064 1118-IAD-102816 < 0.064 - 
cis-1,2-dichloroethene 1118-IA-102816 < 0.074 1118-IAD-102816 < 0.074 - 

tetrachloroethene (PCE) 1118-IA-102816 206 1118-IAD-102816 221 7.0 
trichloroethene (TCE) 1118-IA-102816 7.5 1118-IAD-102816 7.9 5.2 

trans-1,2-Dichloroethene 1118-IA-102816 < 0.074 1118-IAD-102816 < 0.074 - 
vinyl chloride 1118-IA-102816 < 0.048 1118-IAD-102816 < 0.048 - 

 

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with EPA Method TO-15, laboratory control samples 
were prepared and analyzed by Pace to assess laboratory and method accuracy. The six indoor 
air samples were split into two separate batches. As a result, two laboratory blank samples were 
analyzed (one for each batch). Both were both found to be free of analyte contamination. 
Similarly, two laboratory control samples with known spike concentrations were analyzed for 
percent recovery. The percent recovery results were within the percent recovery limits, as 
shown in the analytical report. In this way, the data is considered accurate. 

Comparability 

The collection and sampling methods used during this event followed the standard field and 
laboratory procedures of EPA Method TO-15. Standard measurement units were used for 
reporting the analytical data. For these reasons, the data from this sampling event can be 
considered comparable to other data sets. 

Summary 

A review of field sheets, sampling log books, and laboratory analytical results identified no QC 
issues for this data set. The data are usable for decision making purposes. 

 

References 

MDEQ. 2010. "Montana Department of Environmental Quality Data Validation Guidelines for 
Evaluating Analytical Data." August 5. 
https://deq.mt.gov/Portals/112/Land/StateSuperfund/Documents/DataValidationReport.p
df. 

 

 



Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site Hustad Center
2. Site code or facility 
ID (if applicable) Indoor Air Project Baseline Sampling

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, DEQ Vapor Intrusion Guide (2011), 
Laboratory-provided sampling instructions

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 2/28/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

10/28/2016 M/D/YY

12. Sample collection 
end date

10/28/2016 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method TO15 SIM  Analysis of Volatile Organic Compounds (Vocs) In Air

Laboratory-related Questions
14. Laboratory name 
and location

Pace Analytical Services, LLC  1700 Elm Street Suite 200 Minneapolis, MN 55414

1036838415. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

2 lab method blanks (one each batch), 20%, 100%
Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a requirement of EPA Method TO-15.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


reported units are ug/m3

24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Yes         No                                                       Comments


If no, explain
Collection of equipment, trip, or field blanks are not required by MDEQ as part of EPA Method TO-15.
28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A (no field blanks)
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? N/A (no field blanks)

Yes         No                                                       Comments

28b. Were field duplicates 
collected as required? one field duplicate sample collected

Yes         No                                                       Comments


RPD for duplicates <25%, see attached table
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As
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November 15, 2016

LIMS USE: FR - AMANDA OSBORNE
LIMS OBJECT ID: 10368384

10368384
Project:
Pace Project No.:

RE:

Amanda Osborne
Hydro Solutions
303 Clarke St.
Helena, MT 59601

HSS

Dear Amanda Osborne:
Enclosed are the analytical results for sample(s) received by the laboratory on November 02, 2016.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carolynne Trout
carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 12
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CERTIFICATIONS

Pace Project No.:
Project:

10368384
HSS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
Alaska Certification UST-107
525 N 8th Street, Salina, KS 67401
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322

Michigan DEPH Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 2 of 12
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SAMPLE SUMMARY

Pace Project No.:
Project:

10368384
HSS

Lab ID Sample ID Matrix Date Collected Date Received

10368384001 1116-IA-102816 Air 10/28/16 15:17 11/02/16 09:10

10368384002 1118-IAD-102816 Air 10/28/16 15:24 11/02/16 09:10

10368384003 1118-IA-102816 Air 10/28/16 15:24 11/02/16 09:10

10368384004 AA-102816 Air 10/28/16 15:35 11/02/16 09:10

10368384005 1120-IA-102816 Air 10/28/16 19:37 11/02/16 09:10

10368384006 1124-IA-102816 Air 10/28/16 19:28 11/02/16 09:10

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10368384
HSS

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10368384001 1116-IA-102816 TO-15 by SIM 6DR1

10368384002 1118-IAD-102816 TO-15 by SIM 6DR1

10368384003 1118-IA-102816 TO-15 by SIM 6DR1

10368384004 AA-102816 TO-15 by SIM 6DR1

10368384005 1120-IA-102816 TO-15 by SIM 6DR1

10368384006 1124-IA-102816 TO-15 by SIM 6DR1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10368384
HSS

Sample: 1116-IA-102816 Lab ID: 10368384001 Collected: 10/28/16 15:17 Received: 11/02/16 09:10 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15 by SIMTO15 MSV AIR SIM

cis-1,2-Dichloroethene ND ug/m3 11/03/16 22:08 156-59-20.12 3.1
trans-1,2-Dichloroethene ND ug/m3 11/03/16 22:08 156-60-50.12 3.1
1,1,2,2-Tetrachloroethane ND ug/m3 11/03/16 22:08 79-34-50.11 3.1
Tetrachloroethene 60.6 ug/m3 11/06/16 15:51 127-18-40.43 3.1
Trichloroethene 0.27 ug/m3 11/03/16 22:08 79-01-60.085 3.1
Vinyl chloride ND ug/m3 11/03/16 22:08 75-01-40.081 3.1

Sample: 1118-IAD-102816 Lab ID: 10368384002 Collected: 10/28/16 15:24 Received: 11/02/16 09:10 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15 by SIMTO15 MSV AIR SIM

cis-1,2-Dichloroethene ND ug/m3 11/03/16 22:36 156-59-20.074 1.83
trans-1,2-Dichloroethene ND ug/m3 11/03/16 22:36 156-60-50.074 1.83
1,1,2,2-Tetrachloroethane ND ug/m3 11/03/16 22:36 79-34-50.064 1.83
Tetrachloroethene 221 ug/m3 11/06/16 16:23 127-18-40.25 1.83
Trichloroethene 7.9 ug/m3 11/06/16 16:23 79-01-60.050 1.83
Vinyl chloride ND ug/m3 11/03/16 22:36 75-01-40.048 1.83

Sample: 1118-IA-102816 Lab ID: 10368384003 Collected: 10/28/16 15:24 Received: 11/02/16 09:10 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15 by SIMTO15 MSV AIR SIM

cis-1,2-Dichloroethene ND ug/m3 11/04/16 11:08 156-59-20.074 1.83
trans-1,2-Dichloroethene ND ug/m3 11/04/16 11:08 156-60-50.074 1.83
1,1,2,2-Tetrachloroethane ND ug/m3 11/04/16 11:08 79-34-50.064 1.83
Tetrachloroethene 206 ug/m3 11/06/16 16:56 127-18-40.34 2.45
Trichloroethene 7.5 ug/m3 11/06/16 16:56 79-01-60.067 2.45
Vinyl chloride ND ug/m3 11/04/16 11:08 75-01-40.048 1.83

Sample: AA-102816 Lab ID: 10368384004 Collected: 10/28/16 15:35 Received: 11/02/16 09:10 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15 by SIMTO15 MSV AIR SIM

cis-1,2-Dichloroethene 0.066 ug/m3 11/03/16 23:02 156-59-20.065 1.61
trans-1,2-Dichloroethene ND ug/m3 11/03/16 23:02 156-60-50.065 1.61
1,1,2,2-Tetrachloroethane ND ug/m3 11/03/16 23:02 79-34-50.056 1.61
Tetrachloroethene 0.40 ug/m3 11/03/16 23:02 127-18-40.22 1.61
Trichloroethene 0.34 ug/m3 11/03/16 23:02 79-01-60.044 1.61
Vinyl chloride ND ug/m3 11/03/16 23:02 75-01-40.042 1.61
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10368384
HSS

Sample: 1120-IA-102816 Lab ID: 10368384005 Collected: 10/28/16 19:37 Received: 11/02/16 09:10 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15 by SIMTO15 MSV AIR SIM

cis-1,2-Dichloroethene ND ug/m3 11/03/16 21:15 156-59-20.065 1.61
trans-1,2-Dichloroethene ND ug/m3 11/03/16 21:15 156-60-50.065 1.61
1,1,2,2-Tetrachloroethane ND ug/m3 11/03/16 21:15 79-34-50.056 1.61
Tetrachloroethene 32.9 ug/m3 11/06/16 17:59 127-18-40.22 1.61
Trichloroethene 0.25 ug/m3 11/03/16 21:15 79-01-60.044 1.61
Vinyl chloride ND ug/m3 11/03/16 21:15 75-01-40.042 1.61

Sample: 1124-IA-102816 Lab ID: 10368384006 Collected: 10/28/16 19:28 Received: 11/02/16 09:10 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15 by SIMTO15 MSV AIR SIM

cis-1,2-Dichloroethene ND ug/m3 11/03/16 21:41 156-59-20.068 1.68
trans-1,2-Dichloroethene ND ug/m3 11/03/16 21:41 156-60-50.068 1.68
1,1,2,2-Tetrachloroethane ND ug/m3 11/03/16 21:41 79-34-50.059 1.68
Tetrachloroethene 141 ug/m3 11/06/16 18:30 127-18-40.23 1.68
Trichloroethene 0.31 ug/m3 11/03/16 21:41 79-01-60.046 1.68
Vinyl chloride ND ug/m3 11/03/16 21:41 75-01-40.044 1.68

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10368384
HSS

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

446353
TO-15 by SIM

TO-15 by SIM
TO-15 GC/MSV AIR SIM

Associated Lab Samples: 10368384001, 10368384002, 10368384004, 10368384005, 10368384006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2439845
Associated Lab Samples: 10368384001, 10368384002, 10368384004, 10368384005, 10368384006

Matrix: Air

Analyzed

1,1,2,2-Tetrachloroethane ug/m3 ND 0.035 11/03/16 11:30
cis-1,2-Dichloroethene ug/m3 ND 0.040 11/03/16 11:30
Tetrachloroethene ug/m3 ND 0.14 11/03/16 11:30
trans-1,2-Dichloroethene ug/m3 ND 0.040 11/03/16 11:30
Trichloroethene ug/m3 ND 0.027 11/03/16 11:30
Vinyl chloride ug/m3 ND 0.026 11/03/16 11:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2439846LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,2,2-Tetrachloroethane ug/m3 0.34.35 99 56-142
cis-1,2-Dichloroethene ug/m3 0.20.2 99 64-137
Tetrachloroethene ug/m3 0.36.34 103 61-134
trans-1,2-Dichloroethene ug/m3 0.19.2 95 59-142
Trichloroethene ug/m3 0.26.27 94 60-140
Vinyl chloride ug/m3 0.12.13 94 64-142
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10368384
HSS

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

446354
TO-15 by SIM

TO-15 by SIM
TO-15 GC/MSV AIR SIM

Associated Lab Samples: 10368384003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2439848
Associated Lab Samples: 10368384003

Matrix: Air

Analyzed

1,1,2,2-Tetrachloroethane ug/m3 ND 0.035 11/04/16 10:41
cis-1,2-Dichloroethene ug/m3 ND 0.040 11/04/16 10:41
Tetrachloroethene ug/m3 ND 0.14 11/04/16 10:41
trans-1,2-Dichloroethene ug/m3 ND 0.040 11/04/16 10:41
Trichloroethene ug/m3 ND 0.027 11/04/16 10:41
Vinyl chloride ug/m3 ND 0.026 11/04/16 10:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2439849LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,2,2-Tetrachloroethane ug/m3 0.34.35 97 56-142
cis-1,2-Dichloroethene ug/m3 0.21.2 103 64-137
Tetrachloroethene ug/m3 0.39.34 112 61-134
trans-1,2-Dichloroethene ug/m3 0.20.2 98 59-142
Trichloroethene ug/m3 0.29.27 106 60-140
Vinyl chloride ug/m3 0.13.13 101 64-142

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

10368384
HSS

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10368384
HSS

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10368384001 4463531116-IA-102816 TO-15 by SIM
10368384002 4463531118-IAD-102816 TO-15 by SIM

10368384003 4463541118-IA-102816 TO-15 by SIM

10368384004 446353AA-102816 TO-15 by SIM
10368384005 4463531120-IA-102816 TO-15 by SIM
10368384006 4463531124-IA-102816 TO-15 by SIM
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Data Validation Report – Post SVE Installation Indoor Air 
Analytical Results 

 

Project Name 
Helena Solvent Site – SVE System 
Installation 

Name and Date of Guidance 
Document 

DEQ Contract No. 414026 Task 
Order No. 8 

Laboratory Name Pace Analytical Services, LLC 
Laboratory Project ID 10382350 
Sample Matrix Air 
Sample Start and End Dates 03/15/2017 

Parameters Included 
VOCs using EPA Method TO-15 by 
SIM 

Date Validated 04/12/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Six total indoor air samples were collected by HydroSolutions on March 15, 2017 as part of post 
SVE installation sampling at the Hustad Center. Samples were shipped to Pace Analytical 
Services, LLC (Pace) laboratory in Minneapolis, MN on March 16. 2017. Samples were received 
by Pace on March 21, 2017 and subsequently analyzed for the following six volatile organic 
compounds (VOCs): 1,1,2,2-tetrachloroethane, cis-1,2-dichloroethene, tetrachloroethene (PCE), 
trichloroethene (TCE), trans-1,2-dichloroethene, and vinyl chloride. Samples were analyzed 
according to EPA Method TO-15 on April 5, 2017.  

One field duplicate sample was included in the sample set to yield a duplicate collection 
frequency of 20%. The duplicate sample was collected at Mr. Wise Cleaners. The duplicate 
sample is identified as 1118-IAD-031517, which is duplicate of the sample identified as 1118-IA-
031517. Table 1 presents an inventory of the samples collected and analyzed as part of the 
baseline indoor air sampling event and validated in this report.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
1116 Canine Capitol 10382350003 1116-IA-031517 
1118 Mr Wise (duplicate) 10382350002 1118-IAD-031517 
1118 Mr Wise 10382350001 1118-IA-031517 
Outside Mr Wise 10382350004 AA-031517 
1120 Lash Dolls Salon 10382350005 1120-IA-031517 
1124 DermaWerx 10382350006 1124-IA-031517 
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Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 
Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required post remediation sampling of the indoor air at the Hustad 
Center. This objective was accomplished by obtaining indoor air samples after the installation of 
the soil vapor extraction (SVE) system in a manner consistent with sample collection that 
occurred prior to installation.  Historic indoor air quality data exists for the five office spaces at 
the Hustad Center as well as for the background outdoor air. The sampling locations selected 
for this event are consistent with historic collection locations and those used to obtain the 
project baseline samples.  

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The air samples were analyzed for the VOCs that were identified as contaminants of concern 
based on historic analytical results and requested on the CoC. Samples were properly handled 
and shipped to the laboratory with no discrepancies noted on the chain of custody form. The 
selection of consistent air sampling locations, adherence to proper collection and handling of 
samples, and application of established field and laboratory procedures in accordance with EPA 
Method TO-15 contribute to the representativeness of this data.  

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. All results for the samples collected for this data 
event were usable. All samples were collected and analyzed in accordance with quality control 
objectives and no criteria are identified which affect the usability of this data. As a result, a 
completeness rate of 100% was achieved for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. MDEQ validation guidelines establish a relative percent difference (RPD) target 
of 0-25% (MDEQ 2010). For this project, professional judgement and industry standard was 
used to determine that this RPD target applies when the reported result is at least five times the 
reporting limit. Because concentrations of 1,1,2,2-tetrachloroethane and cis-1,2-dichloroethene 
in either the duplicate or original sample were not greater than five times the reporting limit, the 
RPD is not meaningful those analytes and a high RPD does not affect the precision or usability 
of the data. A J qualifier is assigned to the results for exceeding the RPD target for PCE and 
TCE. In this way, the field precision is lower than what is considered optimal, but this does not 
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render the data unusable because both PCE and TCE were reported at concentrations below 
the site-specific screening levels. Field precision is summarized in Table 2.  

Table 2. Field Precision 

 

 

Laboratory precision was assessed in a similar manner, by evaluating a laboratory-prepared 
sample duplicate. RPD targets were achieved for the laboratory duplicate, as can been seen in 
the laboratory analytical results. 

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with EPA Method TO-15, laboratory control samples 
were prepared and analyzed by Pace to assess laboratory and method accuracy. One method 
blank, one laboratory control sample, and one sample duplicate were analyzed for this purpose.  
The blank was found to be free of analyte contamination. The laboratory control sample with a 
known spike concentrations were analyzed for percent recovery. The percent recovery results 
were within the percent recovery limits, as shown in the analytical report. In this way, the data is 
considered accurate. 

Comparability 

The collection and sampling methods used during this event followed the standard field and 
laboratory procedures of EPA Method TO-15. Standard measurement units were used for 
reporting the analytical data. For these reasons, the data from this sampling event can be 
considered comparable to other data sets. 

Summary 

A qualified data summary is presented in Table 3. Although RPD targets were exceeded for 
PCE and TCE in the original and sample duplicates, this does not introduce quantifiable bias or 
make the data unusable for the purpose of project decision-making because both results are 
below the site-specific screening levels established for indoor air. A review of field sheets, 
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sampling log books, and laboratory data identified no QC issues for this data set. The data are 
usable for decision making purposes. 

Table 3. Qualified Data Summary 

 

Sample ID Lab ID Analyte Result 
(ug/m3) Qualifier Reason for 

Qualification 

1118-IA-031517 10382350001 PCE 2.8  J RPD 
exceeded 

1118-IAD-031517 10382350002 PCE 3.9 J RPD 
exceeded 

1118-IA-031517 10382350001 TCE 1.2 J RPD 
exceeded 

1118-IAD-031517 10382350002 TCE 2.7 J RPD 
exceeded 

 

References 

MDEQ. 2010. "Montana Department of Environmental Quality Data Validation Guidelines for 
Evaluating Analytical Data." August 5. 
https://deq.mt.gov/Portals/112/Land/StateSuperfund/Documents/DataValidationReport.p
df. 

 

 



Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site Hustad Center
2. Site code or facility 
ID (if applicable) Indoor Air Post SVE Installation Sampling

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, DEQ Vapor Intrusion Guide (2011), 
Laboratory-provided sampling instructions

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/13/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

3/15/2017 M/D/YY

12. Sample collection 
end date

3/15/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method TO15 SIM  Analysis of Volatile Organic Compounds (Vocs) In Air

Laboratory-related Questions
14. Laboratory name 
and location

Pace Analytical Services, LLC  1700 Elm Street Suite 200 Minneapolis, MN 55414

1038235015. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

1 lab method blank, 20%
Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a requirement of EPA Method TO-15.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


reported units are ug/m3

24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Yes         No                                                       Comments


If no, explain
Collection of equipment, trip, or field blanks are not required by MDEQ as part of EPA Method TO-15.
28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

no field blanks
Yes         No                                                       Comments





28a. Were all blank samples free 
of analyte contamination? N/A (no field blanks)

Yes         No                                                       Comments

28b. Were field duplicates 
collected as required? one field duplicate sample collected

Yes         No                                                       Comments


RPD exceeded for PCE, TCE, 1,1,2,2-tetrachloroethane, 
cis-1,2-DCE, only PCE and TCE qualified; see table 2 in 
data validation report and associated discussion

28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As
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April 07, 2017

LIMS USE: FR - AMANDA OSBORNE
LIMS OBJECT ID: 10382350

10382350
Project:
Pace Project No.:

RE:

Amanda Osborne
Hydro Solutions
303 Clarke St.
Helena, MT 59601

Helena Solvent Site

Dear Amanda Osborne:
Enclosed are the analytical results for sample(s) received by the laboratory on March 21, 2017. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Scott Unze for

carolynne.trout@pacelabs.com

Project Manager

Carolynne Trout

1(612)607-6351

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:
Project:

10382350
Helena Solvent Site

Minnesota Certification IDs
1700 Elm Street SE, Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: UST-078
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas Certification #: 88-0680
California Certification #: MN00064
CNMI Saipan Certification #:MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Michigan Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: MN00064
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon NwTPH Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DW Certification #: 9952 C
West Virginia WW Certification #: 382
Wisconsin Certification #: 999407970
Wyoming via EPA Region 8 Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE SUMMARY

Pace Project No.:
Project:

10382350
Helena Solvent Site

Lab ID Sample ID Matrix Date Collected Date Received

10382350001 1118-IA-031517 Air 03/15/17 16:54 03/21/17 09:45

10382350002 1118-IAD-031517 Air 03/15/17 16:54 03/21/17 09:45

10382350003 1116-IA-031517 Air 03/15/17 17:23 03/21/17 09:45

10382350004 AA-031517 Air 03/15/17 17:02 03/21/17 09:45

10382350005 1120-IA-031517 Air 03/15/17 17:38 03/21/17 09:45

10382350006 1124-IA-031517 Air 03/15/17 17:31 03/21/17 09:45

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10382350
Helena Solvent Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10382350001 1118-IA-031517 TO-15 6DR1

10382350002 1118-IAD-031517 TO-15 6DR1

10382350003 1116-IA-031517 TO-15 6DR1

10382350004 AA-031517 TO-15 6DR1

10382350005 1120-IA-031517 TO-15 6DR1

10382350006 1124-IA-031517 TO-15 6DR1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10382350
Helena Solvent Site

Sample: 1118-IA-031517 Lab ID: 10382350001 Collected: 03/15/17 16:54 Received: 03/21/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR SIM SCAN

cis-1,2-Dichloroethene 0.038 ug/m3 04/05/17 21:36 156-59-20.037 1.83
trans-1,2-Dichloroethene ND ug/m3 04/05/17 21:36 156-60-50.037 1.83
1,1,2,2-Tetrachloroethane 1.6 ug/m3 04/05/17 21:36 79-34-50.13 1.83
Tetrachloroethene 2.8 ug/m3 04/05/17 21:36 127-18-40.063 1.83
Trichloroethene 1.2 ug/m3 04/05/17 21:36 79-01-60.050 1.83
Vinyl chloride ND ug/m3 04/05/17 21:36 75-01-40.024 1.83

Sample: 1118-IAD-031517 Lab ID: 10382350002 Collected: 03/15/17 16:54 Received: 03/21/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR SIM SCAN

cis-1,2-Dichloroethene 0.12 ug/m3 04/05/17 22:05 156-59-20.037 1.83
trans-1,2-Dichloroethene ND ug/m3 04/05/17 22:05 156-60-50.037 1.83
1,1,2,2-Tetrachloroethane 0.16 ug/m3 04/05/17 22:05 79-34-50.13 1.83
Tetrachloroethene 3.9 ug/m3 04/05/17 22:05 127-18-40.063 1.83
Trichloroethene 2.7 ug/m3 04/05/17 22:05 79-01-60.050 1.83
Vinyl chloride ND ug/m3 04/05/17 22:05 75-01-40.024 1.83

Sample: 1116-IA-031517 Lab ID: 10382350003 Collected: 03/15/17 17:23 Received: 03/21/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR SIM SCAN

cis-1,2-Dichloroethene ND ug/m3 04/05/17 22:33 156-59-20.034 1.68
trans-1,2-Dichloroethene ND ug/m3 04/05/17 22:33 156-60-50.034 1.68
1,1,2,2-Tetrachloroethane 0.19 ug/m3 04/05/17 22:33 79-34-50.12 1.68
Tetrachloroethene 20.0 ug/m3 04/05/17 22:33 127-18-40.058 1.68
Trichloroethene 0.51 ug/m3 04/05/17 22:33 79-01-60.046 1.68
Vinyl chloride ND ug/m3 04/05/17 22:33 75-01-40.022 1.68

Sample: AA-031517 Lab ID: 10382350004 Collected: 03/15/17 17:02 Received: 03/21/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR SIM SCAN

cis-1,2-Dichloroethene ND ug/m3 04/05/17 23:01 156-59-20.035 1.75
trans-1,2-Dichloroethene ND ug/m3 04/05/17 23:01 156-60-50.035 1.75
1,1,2,2-Tetrachloroethane 0.15 ug/m3 04/05/17 23:01 79-34-50.12 1.75
Tetrachloroethene 0.13 ug/m3 04/05/17 23:01 127-18-40.060 1.75
Trichloroethene ND ug/m3 04/05/17 23:01 79-01-60.048 1.75
Vinyl chloride ND ug/m3 04/05/17 23:01 75-01-40.023 1.75

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/07/2017 09:39 AM

Pace Analytical Services, LLC
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10382350
Helena Solvent Site

Sample: 1120-IA-031517 Lab ID: 10382350005 Collected: 03/15/17 17:38 Received: 03/21/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR SIM SCAN

cis-1,2-Dichloroethene ND ug/m3 04/05/17 23:29 156-59-20.033 1.61
trans-1,2-Dichloroethene ND ug/m3 04/05/17 23:29 156-60-50.033 1.61
1,1,2,2-Tetrachloroethane 0.20 ug/m3 04/05/17 23:29 79-34-50.11 1.61
Tetrachloroethene 3.4 ug/m3 04/05/17 23:29 127-18-40.056 1.61
Trichloroethene 0.053 ug/m3 04/05/17 23:29 79-01-60.044 1.61
Vinyl chloride ND ug/m3 04/05/17 23:29 75-01-40.021 1.61

Sample: 1124-IA-031517 Lab ID: 10382350006 Collected: 03/15/17 17:31 Received: 03/21/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR SIM SCAN

cis-1,2-Dichloroethene ND ug/m3 04/05/17 23:57 156-59-20.035 1.75
trans-1,2-Dichloroethene ND ug/m3 04/05/17 23:57 156-60-50.035 1.75
1,1,2,2-Tetrachloroethane 0.25 ug/m3 04/05/17 23:57 79-34-50.12 1.75
Tetrachloroethene 4.0 ug/m3 04/05/17 23:57 127-18-40.060 1.75
Trichloroethene ND ug/m3 04/05/17 23:57 79-01-60.048 1.75
Vinyl chloride ND ug/m3 04/05/17 23:57 75-01-40.023 1.75

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10382350
Helena Solvent Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

467181
TO-15

TO-15
TO15 MSV AIR SIM SCAN

Associated Lab Samples: 10382350001, 10382350002, 10382350003, 10382350004, 10382350005, 10382350006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2552375
Associated Lab Samples: 10382350001, 10382350002, 10382350003, 10382350004, 10382350005, 10382350006

Matrix: Air

Analyzed

1,1,2,2-Tetrachloroethane ug/m3 ND 0.070 04/05/17 21:07
cis-1,2-Dichloroethene ug/m3 ND 0.020 04/05/17 21:07
Tetrachloroethene ug/m3 ND 0.034 04/05/17 21:07
trans-1,2-Dichloroethene ug/m3 ND 0.020 04/05/17 21:07
Trichloroethene ug/m3 ND 0.027 04/05/17 21:07
Vinyl chloride ug/m3 ND 0.013 04/05/17 21:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2552376LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,2,2-Tetrachloroethane ug/m3 0.78.75 105 70-130
cis-1,2-Dichloroethene ug/m3 0.41.44 94 70-130
Tetrachloroethene ug/m3 0.70.72 97 70-130
trans-1,2-Dichloroethene ug/m3 0.42.42 99 70-130
Trichloroethene ug/m3 0.58.58 100 70-130
Vinyl chloride ug/m3 0.27.27 100 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10383190001
2553072SAMPLE DUPLICATE:

1,1,2,2-Tetrachloroethane ug/m3 ND 25ND
cis-1,2-Dichloroethene ug/m3 ND 25ND
Tetrachloroethene ug/m3 ND 25ND
trans-1,2-Dichloroethene ug/m3 ND 25ND
Trichloroethene ug/m3 0.53 2 250.54
Vinyl chloride ug/m3 ND 25ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALIFIERS

Pace Project No.:
Project:

10382350
Helena Solvent Site

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10382350
Helena Solvent Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10382350001 4671811118-IA-031517 TO-15
10382350002 4671811118-IAD-031517 TO-15
10382350003 4671811116-IA-031517 TO-15
10382350004 467181AA-031517 TO-15
10382350005 4671811120-IA-031517 TO-15
10382350006 4671811124-IA-031517 TO-15
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Data Validation 

SVE Performance Monitoring Analytical Results 
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Data Validation Report – SVE Start-Up Sampling 
 

Project Name Helena Solvent Site - SVE System Installation 
Name and Date of Guidance 
Document DEQ Contract No. 414026 Task Order No. 8 
Laboratory Name Pace Analytical Services, LLC 
Laboratory Project ID 10378477 
Sample Matrix Air 
Sample Start and End Dates 2/3/2017 
Parameters Included VOCs by EPA Method TO-15 
Date Validated 3/15/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Two air samples from soil vapor extraction (SVE) system piping were collected in Summa 
canisters by HydroSolutions on February 3, 2017 to provide data on start-up conditions for the 
SVE system. The two samples were collected at sampling ports located prior to treatment by the 
granular activated carbon (GAC), and after treatment by the GAC. Points were selected to verify 
system operation and calculate contaminant loading to the GAC. Samples were shipped to 
Pace Analytical Services, LLC (Pace) laboratory in Minneapolis, MN on February 6, 2017. 
Samples were received by Pace on February 8, 2017 and subsequently analyzed for the 
following six volatile organic compounds (VOCs): 1,1,2,2-tetrachloroethane, cis-1,2-
dichloroethene, tetrachloroethene (PCE), trichloroethene (TCE), trans-1,2-dichloroethene, and 
vinyl chloride. The samples were analyzed according to EPA Method TO-15 on February 20, 
2017.  

Table 1 presents an inventory of the samples collected and analyzed as part of the SVE start-up 
sampling event.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
S-3 (GAC outlet) 10378477001 S3020317 
S-1 (GAC inlet) 10378477002 S1020317 

 

Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 
Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 
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Data Acceptability and Usability 

The task order for this project required the collection of start-up SVE effluent samples to 
document start-up conditions for the SVE system to use for future comparison. During this 
sampling event, vapor was sampled from a sampling port, known as S-1, at the inlet to the GAC 
treatment unit as a pretreatment sample. Vapor was also collected at the effluent port, known as 
S-3, as a post-treatment sample. Tedlar bag samples were also collected at these locations on 
the same day for comparison.      

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The air samples were analyzed for VOCs that are identified as contaminants of concern based 
on historic information of site contamination. Samples were properly handled and shipped to the 
laboratory with no discrepancies noted on the chain of custody form. The careful selection of 
sampling locations, adherence to proper collection and handling of samples, and application of 
established field and laboratory procedures in accordance with EPA Method TO-15 contribute to 
the representativeness of this data.   

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Both SVE vapor point samples were collected and 
analyzed in accordance with quality control objectives. No criteria are identified which affect the 
usability of this data. As a result, a completeness rate of 100% was achieved for this sampling 
event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. A field duplicate sample was not collected for the documentation of SVE start-up 
conditions, because alternate method samples (Tedlar bags) were also collected. Therefore, no 
field duplicate was collected for this sampling event. As a result, field precision cannot be 
assessed by analyzing relative percent differences (RPDs) for original and duplicate field 
samples. No criteria are identified that affect the field precision of this data.  

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with laboratory protocols, and EPA Method TO-15, a 
method blank and a laboratory control sample were prepared and analyzed by Pace in a single 
laboratory quality control (QC) batch. These laboratory QC samples were used to assess 
laboratory and method accuracy. There were no qualifiers associated with any of the QC 
samples. Method blanks were free of analyte contamination, analyte recovery in laboratory 
control samples were within target recovery thresholds, and RPDs for sample duplicates are 
within target ranges. As a result, this data is considered accurate. 
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Comparability 

The collection and sampling methods used during this event followed the standard field and 
laboratory procedures of EPA Method TO-15. Standard measurement units were used for 
reporting the analytical data. For these reasons, the data from this sampling event can be 
considered comparable to other data sets. 

Qualified Data Summary 

Data usability qualifiers are summarized in Table 2. The PCE result at the GAC inlet was 
qualified with an “A3” due to the high concentration of PCE detected in the samples. This high 
concentration required serial dilution in order to be analyzed. This reported qualifier does not 
introduce bias to the results. A review of field sheets, sampling log books, and laboratory data 
identified no QC issues for this data set. The data are usable for decision making purposes. 

 

Table 2. Qualified Data Summary 

Sample ID Lab ID Analyte 
Result 
(ug/m3) Qualifier 

Reason for 
Qualification 

S1020317 10378477002 PCE   148,000 A3 
A3 - The sample was 
analyzed by serial 
dilution. 

 

 

References 

MDEQ. 2010. "Montana Department of Environmental Quality Data Validation Guidelines for Evaluating 
Analytical Data." August 5. 
https://deq.mt.gov/Portals/112/Land/StateSuperfund/Documents/DataValidationReport.pdf. 

 



Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) SVE Start-up Sampling by TO-15

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, Laboratory-supplied Summa canister 
sampling instructions

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 3/15/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

2/3/2017 M/D/YY

12. Sample collection 
end date

2/3/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method TO15  Analysis of Volatile Organic Compounds (Vocs) In Air

Laboratory-related Questions
14. Laboratory name 
and location

Pace Analytical Services, LLC Minneapolis, MN

1037847715. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Matrix spikes and matrix spike duplicates are not a 
requirement for EPA Method TO-15.

Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a requirement of EPA Method TO-15.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No blanks or duplicates were collected.  All detected 
analytes are assumed to be attributable to the contaminants 
in the sample and the site.  Blanks are not generally 
collected when sampling with Summa canisters. 

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A.  Laboratory blanks were all ND.  All canisters were 
100% clean certified.

Yes         No                                                       Comments





28a. Were all blank samples free 
of analyte contamination? Lab blanks were all ND.

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required?

Yes         No                                                       Comments


If no, explain
No field duplicates were collected. Additional Tedlar Bag samples were collected per coordination with DEQ.

N/A
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments
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February 22, 2017

LIMS USE: FR - AMANDA OSBORNE
LIMS OBJECT ID: 10378477

10378477
Project:
Pace Project No.:

RE:

Amanda Osborne
Hydro Solutions
303 Clarke St.
Helena, MT 59601

DEQ08

Dear Amanda Osborne:
Enclosed are the analytical results for sample(s) received by the laboratory on February 08, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carolynne Trout
carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 10
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CERTIFICATIONS

Pace Project No.:
Project:

10378477
DEQ08

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
Alaska Certification UST-107
525 N 8th Street, Salina, KS 67401
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322

Michigan DEPH Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 2 of 10
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SAMPLE SUMMARY

Pace Project No.:
Project:

10378477
DEQ08

Lab ID Sample ID Matrix Date Collected Date Received

10378477001 S3020317 Air 02/03/17 14:56 02/08/17 10:00

10378477002 S1020317 Air 02/03/17 15:11 02/08/17 10:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10378477
DEQ08

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10378477001 S3020317 TO-15 6CH1

10378477002 S1020317 TO-15 6CH1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10378477
DEQ08

Sample: S3020317 Lab ID: 10378477001 Collected: 02/03/17 14:56 Received: 02/08/17 10:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 02/20/17 04:08 156-59-21.5 1.87
trans-1,2-Dichloroethene ND ug/m3 02/20/17 04:08 156-60-51.5 1.87
1,1,2,2-Tetrachloroethane ND ug/m3 02/20/17 04:08 79-34-51.3 1.87
Tetrachloroethene 7.4 ug/m3 02/20/17 04:08 127-18-42.6 1.87
Trichloroethene ND ug/m3 02/20/17 04:08 79-01-61.0 1.87
Vinyl chloride ND ug/m3 02/20/17 04:08 75-01-40.49 1.87

Sample: S1020317 Lab ID: 10378477002 Collected: 02/03/17 15:11 Received: 02/08/17 10:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 02/20/17 04:40 156-59-21.7 2.1
trans-1,2-Dichloroethene ND ug/m3 02/20/17 04:40 156-60-51.7 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 02/20/17 04:40 79-34-51.5 2.1
Tetrachloroethene 148000 ug/m3 02/22/17 09:01 127-18-4 A37410 10752
Trichloroethene 107 ug/m3 02/20/17 04:40 79-01-61.2 2.1
Vinyl chloride ND ug/m3 02/20/17 04:40 75-01-40.55 2.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/22/2017 05:23 PM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10378477
DEQ08

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

460729
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10378477001, 10378477002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2519946
Associated Lab Samples: 10378477001, 10378477002

Matrix: Air

Analyzed

1,1,2,2-Tetrachloroethane ug/m3 ND 0.70 02/19/17 17:37
cis-1,2-Dichloroethene ug/m3 ND 0.81 02/19/17 17:37
Tetrachloroethene ug/m3 ND 1.4 02/19/17 17:37
trans-1,2-Dichloroethene ug/m3 ND 0.81 02/19/17 17:37
Trichloroethene ug/m3 ND 0.55 02/19/17 17:37
Vinyl chloride ug/m3 ND 0.26 02/19/17 17:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2519947LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,2,2-Tetrachloroethane ug/m3 96.474.7 129 49-150
cis-1,2-Dichloroethene ug/m3 50.643.9 115 65-139
Tetrachloroethene ug/m3 79.072.4 109 60-142
trans-1,2-Dichloroethene ug/m3 50.541.9 120 67-137
Trichloroethene ug/m3 68.657.9 118 60-144
Vinyl chloride ug/m3 31.127 115 63-135

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/22/2017 05:23 PM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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QUALIFIERS

Pace Project No.:
Project:

10378477
DEQ08

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The sample was analyzed by serial dilution.A3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/22/2017 05:23 PM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10378477
DEQ08

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10378477001 460729S3020317 TO-15
10378477002 460729S1020317 TO-15

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/22/2017 05:23 PM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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Data Validation Report – SVE Start-Up Sampling 
 

Project Name Helena Solvent Site - SVE System Installation 
Name and Date of Guidance 
Document DEQ Contract No. 414026 Task Order No. 8 
Laboratory Name Energy Laboratories, Inc. 
Laboratory Project ID H17020053 
Sample Matrix Air 
Sample Start and End Dates 2/3/2017 
Parameters Included VOCs by EPA Method 8260 
Date Validated 3/23/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Two air samples from soil vapor extraction (SVE) system piping were collected in Tedlar bags 
by HydroSolutions on February 3, 2017 to provide data on start-up conditions for the SVE 
system. The two samples were collected at sampling ports located prior to treatment by the 
granular activated carbon (GAC), and after treatment by the GAC. Points were selected to verify 
system operation and calculate contaminant loading to the GAC. Samples were hand-delivered 
to Energy Laboratories, Inc. in Helena, MT on February 3, 2017. Samples were analyzed for 
volatile organic compounds (VOCs) according to EPA Method 8260 on February 13, 2017.  

Table 1 presents an inventory of the samples collected and analyzed as part of this SVE start-
up sampling event.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
S-3 (GAC outlet) H17020053-001 S3020317 
S-1 (GAC inlet) H17020053-002 S1020317 

 

Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 
Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required the collection of start-up SVE effluent samples to 
document start-up conditions for the SVE system to use for future comparison. During this 
sampling event, vapor was sampled from a sampling port, known as S-1, at the inlet to the GAC 
treatment unit as a pretreatment sample. Vapor was also collected at the effluent port, known as 
S-3, as a post-treatment sample. Summa canister samples were also collected at these 
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locations on the same day for comparison. Data validation for the Summa canister samples is 
presented in a separate data validation report. 

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The air samples were analyzed for VOCs, which are identified as contaminants of concern 
based on historic information of site contamination. Samples were properly handled and 
delivered to the laboratory with no discrepancies or corrective actions noted on the chain of 
custody form or laboratory notes. The careful selection of sampling locations, adherence to 
proper collection and handling of samples, and application of established field and laboratory 
procedures contribute to the representativeness of this data.   

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Both SVE system vapor point samples were 
collected and analyzed in accordance with quality control objectives. No criteria are identified 
which affect the usability of this data. As a result, a completeness rate of 100% was achieved 
for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. Field duplicate samples were not collected for the documentation of SVE start-up 
conditions, because alternate method samples (Summa canisters) were also collected. 
Therefore, no field duplicate was collected for this sampling event. As a result, field precision 
cannot be assessed by analyzing relative percent differences (RPDs) for original and duplicate 
field samples. No other criteria are identified that affect the field precision of this data.  

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with laboratory protocols, the quality assurance and 
control (QA/QC) measures included analysis of a continuing calibration verification standard 
(CCV), laboratory control sample (LCS), and a method blank. These laboratory QA/QC were 
analyzed and prepared by Energy Laboratories, Inc. in a single laboratory quality control (QC) 
batch. These laboratory QC samples were used to assess laboratory and method accuracy. 
There was an “S” qualifier associated with Bromomethane in the LCS and the CCV, shown in 
table 2. Bromomethane is not a contaminate of concern at this site, and it was not detected 
above the reporting limits in either sample. Therefore, the “S” qualifier does not bias the results. 
Laboratory method blanks were free of analyte contamination. For all of these reasons, this data 
is considered accurate. 
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Table 2. Summary of Qualifiers in Laboratory QA/QC Report 

Sample ID Analyte Lab IDs 
Laboratory 
Qualifier 

Reason for 
Qualification 

Laboratory Control 
Sample Bromomethane AIRLCS021317_ S (high) 

S - Spike 
recovery 
outside of 
advisory 
limits. 

Continuing Calibration 
Verification Standard Bromomethane CCV021317_ S (low) 

 

Comparability 

The collection and sampling methods used during this event followed the standard field and 
laboratory procedures and protocols. Standard measurement units were used for reporting the 
analytical data. For these reasons, the data from this sampling event can be considered 
comparable to other data sets. 

Qualified Data Summary 

No qualified data was reported for any analyte in the samples collected during this event. 
Therefore, there are no known biases introduced into the results. A review of field sheets, 
sampling log books, and laboratory data identified no QC issues for this data set. The data are 
usable for decision making purposes. 

 

 

References 

MDEQ. 2010. "Montana Department of Environmental Quality Data Validation Guidelines for Evaluating 
Analytical Data." August 5. 
https://deq.mt.gov/Portals/112/Land/StateSuperfund/Documents/DataValidationReport.pdf. 

 



Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) SVE Start-up Sampling by 8260 (Tedlar Bag)

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, standard protocols for Tedlar Bag 
sampling

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 3/23/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

2/3/2017 M/D/YY

12. Sample collection 
end date

2/3/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method SW 8260B

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1702005315. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Samples were received at the lab within holding times.
Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

S for Bromomethane % recovery above high limit.  No data 
qualified as a result because this compound was not 
detected in the samples.

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

S for Bromomethane % recovery above high limit.  No data 
qualified as a result because this compound was not 
detected in the samples.

Yes         No                                                       Comments



If no, explain

18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

N/A
Yes         No                                                       Comments



If no, explain
MS/MSD is not conducted for SW8260B Tedlar bag air samples
18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

Yes         No                                                       Comments



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

N/A
Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a component of SW8260B tedlar bag air samples.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample



22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments
Tedlar bag and Method 8260 approved per DEQ in lieu of 
TO-15.



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No blanks or duplicate samples were collected. Analytes 
detected in the samples are assumed to be attributable to 
the site.  

Yes         No                                                       Comments


If no, explain
Collection of equipment, trip, or field blanks is not typically conducted for SW8260 Tedlar bag air samples.
28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Laboratory blanks were all ND.

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? No field duplicates were collected. Additional Summa can 

samples were collected per coordination with DEQ for 
analysis with EPA Method TO-15.

Yes         No                                                       Comments


If no, explain

N/A
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2



Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17020053-001 S3020317 02/03/17 15:00 02/03/17 Air 8260-Volatile Organic Compounds - 
Short List

H17020053-002 S1020317 02/03/17 15:20 02/03/17 Air Same As Above

HydroSolutions

Project Name: DEQ 08

Work Order: H17020053

303 Clarke St
Helena, MT  59601

February 15, 2017

Energy Laboratories Inc Helena MT received the following 2 samples for HydroSolutions on 2/3/2017 for analysis.
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Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17020053 CASE NARRATIVE
02/15/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17020053-001
Client Sample ID: S3020317

Collection Date: 02/03/17 15:00

Matrix: Air

Report Date: 02/15/17

DateReceived: 02/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
02/13/17 14:08 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDBenzene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDBromobenzene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDBromochloromethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDBromoform SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDBromomethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDChlorobenzene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDChloroethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDChloroform SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDChloromethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDDibromomethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDEthylbenzene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
02/13/17 14:08 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDMethylene chloride SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDo-Xylene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDStyrene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDTetrachloroethene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDToluene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17020053-001
Client Sample ID: S3020317

Collection Date: 02/03/17 15:00

Matrix: Air

Report Date: 02/15/17

DateReceived: 02/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
02/13/17 14:08 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDVinyl chloride SW8260B
02/13/17 14:08 / eli-b0.50mg/m3NDXylenes, Total SW8260B
02/13/17 14:08 / eli-b70-130%REC91.0    Surr: 1,2-Dichloroethane-d4 SW8260B
02/13/17 14:08 / eli-b77-126%REC94.0    Surr: Dibromofluoromethane SW8260B
02/13/17 14:08 / eli-b76-127%REC100    Surr: p-Bromofluorobenzene SW8260B
02/13/17 14:08 / eli-b79-122%REC107    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17020053-002
Client Sample ID: S1020317

Collection Date: 02/03/17 15:20

Matrix: Air

Report Date: 02/15/17

DateReceived: 02/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
02/13/17 14:45 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDBenzene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDBromobenzene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDBromochloromethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDBromoform SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDBromomethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDChlorobenzene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDChloroethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDChloroform SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDChloromethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDDibromomethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDEthylbenzene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
02/13/17 14:45 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDMethylene chloride SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDo-Xylene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDStyrene SW8260B
02/13/17 16:07 / eli-b5.0mg/m373Tetrachloroethene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDToluene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17020053-002
Client Sample ID: S1020317

Collection Date: 02/03/17 15:20

Matrix: Air

Report Date: 02/15/17

DateReceived: 02/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
02/13/17 14:45 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDVinyl chloride SW8260B
02/13/17 14:45 / eli-b0.50mg/m3NDXylenes, Total SW8260B
02/13/17 14:45 / eli-b70-130%REC92.0    Surr: 1,2-Dichloroethane-d4 SW8260B
02/13/17 14:45 / eli-b77-126%REC96.0    Surr: Dibromofluoromethane SW8260B
02/13/17 14:45 / eli-b76-127%REC101    Surr: p-Bromofluorobenzene SW8260B
02/13/17 14:45 / eli-b79-122%REC102    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17020053

QA/QC Summary Report

02/15/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R274822

Lab ID: CCV021317_ 02/13/17 09:29Continuing Calibration Verification Standard
Benzene 91 70 1300.504.56 mg/m3
Bromobenzene 96 70 1300.504.80 mg/m3
Bromochloromethane 92 70 1300.504.60 mg/m3
Bromodichloromethane 91 70 1300.504.56 mg/m3
Bromoform 90 70 1300.504.48 mg/m3
Bromomethane 139 70 1300.506.96 mg/m3 S
Carbon tetrachloride 96 70 1300.504.80 mg/m3
Chlorobenzene 95 70 1300.504.76 mg/m3
Chlorodibromomethane 86 70 1300.504.28 mg/m3
Chloroethane 112 70 1300.505.60 mg/m3
Chloroform 90 80 1200.504.48 mg/m3
Chloromethane 111 70 1300.505.56 mg/m3
1,2-Dibromoethane 85 70 1300.504.24 mg/m3
2-Chlorotoluene 107 70 1300.505.36 mg/m3
Dibromomethane 94 70 1300.504.72 mg/m3
1,2-Dichlorobenzene 92 70 1300.504.60 mg/m3
4-Chlorotoluene 107 70 1300.505.36 mg/m3
1,4-Dichlorobenzene 95 70 1300.504.76 mg/m3
Dichlorodifluoromethane 123 70 1300.506.16 mg/m3
1,1-Dichloroethane 97 70 1300.504.84 mg/m3
1,2-Dichloroethane 79 70 1300.503.96 mg/m3
1,1-Dichloroethene 99 80 1200.504.96 mg/m3
cis-1,2-Dichloroethene 91 70 1300.504.56 mg/m3
trans-1,2-Dichloroethene 99 70 1300.504.96 mg/m3
1,2-Dichloropropane 90 80 1200.504.52 mg/m3
2,2-Dichloropropane 95 70 1300.504.76 mg/m3
1,1-Dichloropropene 101 70 1300.505.04 mg/m3
cis-1,3-Dichloropropene 89 70 1300.504.44 mg/m3
trans-1,3-Dichloropropene 89 70 1300.504.44 mg/m3
Ethylbenzene 106 80 1200.505.28 mg/m3
Methyl tert-butyl ether (MTBE) 78 70 1300.503.92 mg/m3
Methyl ethyl ketone 71 70 1301035.6 mg/m3
Methylene chloride 86 70 1300.504.32 mg/m3
Styrene 96 70 1300.504.80 mg/m3
1,1,1,2-Tetrachloroethane 96 70 1300.504.80 mg/m3
1,1,2,2-Tetrachloroethane 81 70 1300.504.04 mg/m3
Tetrachloroethene 101 70 1300.505.04 mg/m3
Toluene 102 80 1200.505.12 mg/m3
1,1,1-Trichloroethane 96 70 1300.504.80 mg/m3
1,1,2-Trichloroethane 80 70 1300.503.99 mg/m3
Trichloroethene 102 70 1300.505.12 mg/m3
Trichlorofluoromethane 110 70 1300.505.48 mg/m3
1,2,3-Trichloropropane 81 70 1300.504.04 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17020053

QA/QC Summary Report

02/15/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R274822

Lab ID: CCV021317_ 02/13/17 09:29Continuing Calibration Verification Standard
Vinyl chloride 110 80 1200.505.52 mg/m3
m+p-Xylenes 109 70 1300.5010.9 mg/m3
o-Xylene 101 70 1300.505.04 mg/m3
Xylenes, Total 106 70 1300.5016.0 mg/m3
    Surr: 1,2-Dichloroethane-d4 88 75 1250.50
    Surr: Dibromofluoromethane 90 85 1190.50
    Surr: p-Bromofluorobenzene 101 85 1220.50
    Surr: Toluene-d8 111 89 1190.50

Method: SW8260B Batch: B_R274822

Lab ID: AIRLCS021317_ 02/13/17 12:11Laboratory Control Sample Run: SUB-B274822
Benzene 98 65 1310.504.92 mg/m3
Bromobenzene 101 78 1330.505.04 mg/m3
Bromochloromethane 95 68 1310.504.76 mg/m3
Bromodichloromethane 106 67 1380.505.32 mg/m3
Bromoform 94 64 1360.504.68 mg/m3
Bromomethane 53 60 1380.502.67 mg/m3 S
Carbon tetrachloride 99 61 1440.504.96 mg/m3
Chlorobenzene 104 78 1360.505.20 mg/m3
Chlorodibromomethane 101 72 1360.505.04 mg/m3
Chloroethane 100 64 1360.505.00 mg/m3
Chloroform 98 69 1330.504.92 mg/m3
Chloromethane 101 63 1490.505.04 mg/m3
1,2-Dibromoethane 83 75 1310.504.16 mg/m3
2-Chlorotoluene 114 74 1350.505.72 mg/m3
Dibromomethane 91 72 1330.504.56 mg/m3
1,2-Dichlorobenzene 96 78 1290.504.92 mg/m3
4-Chlorotoluene 112 79 1350.505.60 mg/m3
1,4-Dichlorobenzene 98 78 1310.504.92 mg/m3
Dichlorodifluoromethane 122 55 1410.506.12 mg/m3
1,1-Dichloroethane 86 72 1300.504.32 mg/m3
1,2-Dichloroethane 83 57 1460.504.16 mg/m3
1,1-Dichloroethene 110 66 1420.505.52 mg/m3
cis-1,2-Dichloroethene 104 74 1330.505.20 mg/m3
trans-1,2-Dichloroethene 114 76 1380.505.72 mg/m3
1,2-Dichloropropane 100 72 1350.505.00 mg/m3
2,2-Dichloropropane 45 42 1670.502.26 mg/m3
1,1-Dichloropropene 96 72 1400.504.80 mg/m3
cis-1,3-Dichloropropene 81 75 1320.504.04 mg/m3
trans-1,3-Dichloropropene 85 77 1450.504.24 mg/m3
Ethylbenzene 113 63 1330.505.64 mg/m3
Methyl tert-butyl ether (MTBE) 79 46 1360.503.93 mg/m3
Methyl ethyl ketone 68 38 1321033.8 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17020053

QA/QC Summary Report

02/15/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R274822

Lab ID: AIRLCS021317_ 02/13/17 12:11Laboratory Control Sample Run: SUB-B274822
Methylene chloride 109 73 1260.505.44 mg/m3
Styrene 104 76 1340.505.20 mg/m3
1,1,1,2-Tetrachloroethane 102 75 1350.505.08 mg/m3
1,1,2,2-Tetrachloroethane 79 72 1320.503.95 mg/m3
Tetrachloroethene 109 78 1370.505.44 mg/m3
Toluene 112 66 1320.505.60 mg/m3
1,1,1-Trichloroethane 97 64 1410.504.84 mg/m3
1,1,2-Trichloroethane 88 72 1330.504.40 mg/m3
Trichloroethene 106 75 1380.505.28 mg/m3
Trichlorofluoromethane 97 58 1390.504.84 mg/m3
1,2,3-Trichloropropane 82 67 1330.504.08 mg/m3
Vinyl chloride 106 53 1460.505.28 mg/m3
m+p-Xylenes 115 64 1340.5011.5 mg/m3
o-Xylene 111 61 1320.505.56 mg/m3
Xylenes, Total 114 72 1280.5017.1 mg/m3
    Surr: 1,2-Dichloroethane-d4 84 75 1250.50
    Surr: Dibromofluoromethane 91 85 1190.50
    Surr: p-Bromofluorobenzene 99 85 1220.50
    Surr: Toluene-d8 108 89 1190.50

Lab ID: AIRBLK021317_ 02/13/17 13:26Method Blank Run: SUB-B274822
Benzene 0.50ND mg/m3
Bromobenzene 0.50ND mg/m3
Bromochloromethane 0.50ND mg/m3
Bromodichloromethane 0.50ND mg/m3
Bromoform 0.50ND mg/m3
Bromomethane 0.50ND mg/m3
Carbon tetrachloride 0.50ND mg/m3
Chlorobenzene 0.50ND mg/m3
Chlorodibromomethane 0.50ND mg/m3
Chloroethane 0.50ND mg/m3
Chloroform 0.50ND mg/m3
Chloromethane 0.50ND mg/m3
1,2-Dibromoethane 0.50ND mg/m3
2-Chlorotoluene 0.50ND mg/m3
Dibromomethane 0.50ND mg/m3
1,2-Dichlorobenzene 0.50ND mg/m3
4-Chlorotoluene 0.50ND mg/m3
1,4-Dichlorobenzene 0.50ND mg/m3
Dichlorodifluoromethane 0.50ND mg/m3
1,1-Dichloroethane 0.50ND mg/m3
1,2-Dichloroethane 0.50ND mg/m3
1,1-Dichloroethene 0.50ND mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17020053

QA/QC Summary Report

02/15/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R274822

Lab ID: AIRBLK021317_ 02/13/17 13:26Method Blank Run: SUB-B274822
cis-1,2-Dichloroethene 0.50ND mg/m3
trans-1,2-Dichloroethene 0.50ND mg/m3
1,2-Dichloropropane 0.50ND mg/m3
2,2-Dichloropropane 0.50ND mg/m3
1,1-Dichloropropene 0.50ND mg/m3
cis-1,3-Dichloropropene 0.50ND mg/m3
trans-1,3-Dichloropropene 0.50ND mg/m3
Ethylbenzene 0.50ND mg/m3
Methyl tert-butyl ether (MTBE) 0.50ND mg/m3
Methyl ethyl ketone 10ND mg/m3
Methylene chloride 0.50ND mg/m3
Styrene 0.50ND mg/m3
1,1,1,2-Tetrachloroethane 0.50ND mg/m3
1,1,2,2-Tetrachloroethane 0.50ND mg/m3
Tetrachloroethene 0.50ND mg/m3
Toluene 0.50ND mg/m3
1,1,1-Trichloroethane 0.50ND mg/m3
1,1,2-Trichloroethane 0.50ND mg/m3
Trichloroethene 0.50ND mg/m3
Trichlorofluoromethane 0.50ND mg/m3
1,2,3-Trichloropropane 0.50ND mg/m3
Vinyl chloride 0.50ND mg/m3
m+p-Xylenes 0.50ND mg/m3
o-Xylene 0.50ND mg/m3
Xylenes, Total 0.50ND mg/m3
    Surr: 1,2-Dichloroethane-d4 84 75 1250.50
    Surr: Dibromofluoromethane 90 85 1190.50
    Surr: p-Bromofluorobenzene 102 85 1220.50
    Surr: Toluene-d8 107 89 1190.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable R

R

8.7°C  No Ice - From Field

2/3/2017Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\wjohnson

2/15/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17020053
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) Biweekly SVE Performance Monitoring - Sampling by 8260 (Tedlar Bag)

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, standard procedures for sampling with 
Tedlar bags

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/3/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

2/21/2017 M/D/YY

12. Sample collection 
end date

2/21/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method SW 8260B

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1702026015. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

S qualifier for Methyl ethyl ketone % recovery below low 
limit - does not bias results

Yes         No                                                       Comments



18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

N/A - no matrix spike or matrix spike duplicates for single-
tedlar bag 

Yes         No                                                       Comments



18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

Yes         No                                                       Comments



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

N/A 
Yes         No                                                       Comments



If no, explain
Limitations of tedlar bag air sampling exists and laboratory duplicates are not practical.
19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

N/A
Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a component of SW8260B tedlar bag air samples.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions



23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments
Tedlar bag and Method 8260 approved per DEQ in lieu of 
TO-15.



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Field blanks not collected for air sampling (impractical).  All 
analytes detected in the samples are assumed to be 
attributable to the site.  Duplicates not collected, and this 
does not affect the interpretation of the results.

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A- see above
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? laboratory blanks were all ND

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required?

Yes         No                                                       Comments


If no, explain
No field duplicates were collected. Additional Summa can samples were collected per coordination with DEQ 
for analysis with EPA Method TO-15.

N/A
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS



J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17020260-001 S-1-022117 02/21/17 10:30 02/21/17 Air 8260-Volatile Organic Compounds - 
Short List

HydroSolutions

Project Name: DEQ 08

Work Order: H17020260

303 Clarke St
Helena, MT  59601

February 28, 2017

Energy Laboratories Inc Helena MT received the following 1 sample for HydroSolutions on 2/21/2017 for analysis.
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Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17020260 CASE NARRATIVE
02/28/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17020260-001
Client Sample ID: S-1-022117

Collection Date: 02/21/17 10:30

Matrix: Air

Report Date: 02/28/17

DateReceived: 02/21/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
02/24/17 14:00 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDBenzene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDBromobenzene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDBromochloromethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDBromoform SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDBromomethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDChlorobenzene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDChloroethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDChloroform SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDChloromethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDDibromomethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDEthylbenzene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
02/24/17 14:00 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDMethylene chloride SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDo-Xylene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDStyrene SW8260B
02/24/17 14:33 / eli-b5.0mg/m3158Tetrachloroethene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDToluene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17020260-001
Client Sample ID: S-1-022117

Collection Date: 02/21/17 10:30

Matrix: Air

Report Date: 02/28/17

DateReceived: 02/21/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
02/24/17 14:00 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDVinyl chloride SW8260B
02/24/17 14:00 / eli-b0.50mg/m3NDXylenes, Total SW8260B
02/24/17 14:00 / eli-b70-130%REC90.0    Surr: 1,2-Dichloroethane-d4 SW8260B
02/24/17 14:00 / eli-b77-126%REC94.0    Surr: Dibromofluoromethane SW8260B
02/24/17 14:00 / eli-b76-127%REC99.0    Surr: p-Bromofluorobenzene SW8260B
02/24/17 14:00 / eli-b79-122%REC102    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.

Page 4 of 10



Project: DEQ 08
Client: HydroSolutions

Work Order: H17020260

QA/QC Summary Report

02/28/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R275389

Lab ID: CCV024217_ 02/24/17 10:05Continuing Calibration Verification Standard51
Benzene 98 70 1300.504.88 mg/m3
Bromobenzene 97 70 1300.504.84 mg/m3
Bromochloromethane 108 70 1300.505.40 mg/m3
Bromodichloromethane 97 70 1300.504.84 mg/m3
Bromoform 96 70 1300.504.80 mg/m3
Bromomethane 105 70 1300.505.24 mg/m3
Carbon tetrachloride 99 70 1300.504.96 mg/m3
Chlorobenzene 101 70 1300.505.04 mg/m3
Chlorodibromomethane 93 70 1300.504.64 mg/m3
Chloroethane 94 70 1300.504.68 mg/m3
Chloroform 97 80 1200.504.84 mg/m3
Chloromethane 102 70 1300.505.08 mg/m3
1,2-Dibromoethane 91 70 1300.504.56 mg/m3
2-Chlorotoluene 107 70 1300.505.36 mg/m3
Dibromomethane 100 70 1300.505.00 mg/m3
1,2-Dichlorobenzene 94 70 1300.504.72 mg/m3
4-Chlorotoluene 106 70 1300.505.32 mg/m3
1,4-Dichlorobenzene 97 70 1300.504.84 mg/m3
Dichlorodifluoromethane 109 70 1300.505.44 mg/m3
1,1-Dichloroethane 104 70 1300.505.20 mg/m3
1,2-Dichloroethane 82 70 1300.504.12 mg/m3
1,1-Dichloroethene 106 80 1200.505.32 mg/m3
cis-1,2-Dichloroethene 94 70 1300.504.68 mg/m3
trans-1,2-Dichloroethene 107 70 1300.505.36 mg/m3
1,2-Dichloropropane 98 80 1200.504.92 mg/m3
2,2-Dichloropropane 80 70 1300.504.00 mg/m3
1,1-Dichloropropene 102 70 1300.505.12 mg/m3
cis-1,3-Dichloropropene 90 70 1300.504.52 mg/m3
trans-1,3-Dichloropropene 86 70 1300.504.28 mg/m3
Ethylbenzene 110 80 1200.505.48 mg/m3
Methyl tert-butyl ether (MTBE) 78 70 1300.503.88 mg/m3
Methyl ethyl ketone 69 70 1301034.6 mg/m3 S
Methylene chloride 86 70 1300.504.32 mg/m3
Styrene 102 70 1300.505.12 mg/m3
1,1,1,2-Tetrachloroethane 99 70 1300.504.96 mg/m3
1,1,2,2-Tetrachloroethane 82 70 1300.504.08 mg/m3
Tetrachloroethene 110 70 1300.505.52 mg/m3
Toluene 114 80 1200.505.68 mg/m3
1,1,1-Trichloroethane 101 70 1300.505.04 mg/m3
1,1,2-Trichloroethane 87 70 1300.504.36 mg/m3
Trichloroethene 107 70 1300.505.36 mg/m3
Trichlorofluoromethane 101 70 1300.505.04 mg/m3
1,2,3-Trichloropropane 85 70 1300.504.24 mg/m3
Vinyl chloride 96 80 1200.504.80 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17020260

QA/QC Summary Report

02/28/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R275389

Lab ID: CCV024217_ 02/24/17 10:05Continuing Calibration Verification Standard51
m+p-Xylenes 115 70 1300.5011.5 mg/m3
o-Xylene 105 70 1300.505.24 mg/m3
Xylenes, Total 111 70 1300.5016.7 mg/m3
    Surr: 1,2-Dichloroethane-d4 84 75 1250.50
    Surr: Dibromofluoromethane 94 85 1190.50
    Surr: p-Bromofluorobenzene 95 85 1220.50
    Surr: Toluene-d8 111 89 1190.50

Method: SW8260B Batch: B_R275389

Lab ID: AIRLCS024217_ 02/24/17 11:29Laboratory Control Sample Run: SUB-B27538951
Benzene 93 65 1310.504.64 mg/m3
Bromobenzene 101 78 1330.505.04 mg/m3
Bromochloromethane 104 68 1310.505.20 mg/m3
Bromodichloromethane 102 67 1380.505.08 mg/m3
Bromoform 93 64 1360.504.64 mg/m3
Bromomethane 68 60 1380.503.40 mg/m3
Carbon tetrachloride 98 61 1440.504.88 mg/m3
Chlorobenzene 100 78 1360.505.00 mg/m3
Chlorodibromomethane 98 72 1360.504.88 mg/m3
Chloroethane 92 64 1360.504.60 mg/m3
Chloroform 94 69 1330.504.68 mg/m3
Chloromethane 91 63 1490.504.56 mg/m3
1,2-Dibromoethane 79 75 1310.503.97 mg/m3
2-Chlorotoluene 106 74 1350.505.32 mg/m3
Dibromomethane 92 72 1330.504.60 mg/m3
1,2-Dichlorobenzene 96 78 1290.504.80 mg/m3
4-Chlorotoluene 101 79 1350.505.04 mg/m3
1,4-Dichlorobenzene 94 78 1310.504.72 mg/m3
Dichlorodifluoromethane 114 55 1410.505.72 mg/m3
1,1-Dichloroethane 101 72 1300.505.04 mg/m3
1,2-Dichloroethane 79 57 1460.503.94 mg/m3
1,1-Dichloroethene 100 66 1420.505.00 mg/m3
cis-1,2-Dichloroethene 102 74 1330.505.08 mg/m3
trans-1,2-Dichloroethene 107 76 1380.505.36 mg/m3
1,2-Dichloropropane 95 72 1350.504.76 mg/m3
2,2-Dichloropropane 68 42 1670.503.40 mg/m3
1,1-Dichloropropene 88 72 1400.504.40 mg/m3
cis-1,3-Dichloropropene 81 75 1320.504.04 mg/m3
trans-1,3-Dichloropropene 82 77 1450.504.08 mg/m3
Ethylbenzene 104 63 1330.505.20 mg/m3
Methyl tert-butyl ether (MTBE) 74 46 1360.503.72 mg/m3
Methyl ethyl ketone 68 38 1321033.9 mg/m3
Methylene chloride 107 73 1260.505.36 mg/m3
Styrene 101 76 1340.505.04 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17020260

QA/QC Summary Report

02/28/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R275389

Lab ID: AIRLCS024217_ 02/24/17 11:29Laboratory Control Sample Run: SUB-B27538951
1,1,1,2-Tetrachloroethane 97 75 1350.504.84 mg/m3
1,1,2,2-Tetrachloroethane 74 72 1320.503.68 mg/m3
Tetrachloroethene 104 78 1370.505.20 mg/m3
Toluene 108 66 1320.505.40 mg/m3
1,1,1-Trichloroethane 92 64 1410.504.60 mg/m3
1,1,2-Trichloroethane 81 72 1330.504.04 mg/m3
Trichloroethene 101 75 1380.505.04 mg/m3
Trichlorofluoromethane 89 58 1390.504.44 mg/m3
1,2,3-Trichloropropane 70 67 1330.503.52 mg/m3
Vinyl chloride 96 53 1460.504.80 mg/m3
m+p-Xylenes 108 64 1340.5010.8 mg/m3
o-Xylene 104 61 1320.505.20 mg/m3
Xylenes, Total 107 72 1280.5016.0 mg/m3
    Surr: 1,2-Dichloroethane-d4 88 75 1250.50
    Surr: Dibromofluoromethane 92 85 1190.50
    Surr: p-Bromofluorobenzene 98 85 1220.50
    Surr: Toluene-d8 111 89 1190.50

Lab ID: AIRBLK024217_ 02/24/17 12:14Method Blank Run: SUB-B27538951
Benzene 0.50ND mg/m3
Bromobenzene 0.50ND mg/m3
Bromochloromethane 0.50ND mg/m3
Bromodichloromethane 0.50ND mg/m3
Bromoform 0.50ND mg/m3
Bromomethane 0.50ND mg/m3
Carbon tetrachloride 0.50ND mg/m3
Chlorobenzene 0.50ND mg/m3
Chlorodibromomethane 0.50ND mg/m3
Chloroethane 0.50ND mg/m3
Chloroform 0.50ND mg/m3
Chloromethane 0.50ND mg/m3
1,2-Dibromoethane 0.50ND mg/m3
2-Chlorotoluene 0.50ND mg/m3
Dibromomethane 0.50ND mg/m3
1,2-Dichlorobenzene 0.50ND mg/m3
4-Chlorotoluene 0.50ND mg/m3
1,4-Dichlorobenzene 0.50ND mg/m3
Dichlorodifluoromethane 0.50ND mg/m3
1,1-Dichloroethane 0.50ND mg/m3
1,2-Dichloroethane 0.50ND mg/m3
1,1-Dichloroethene 0.50ND mg/m3
cis-1,2-Dichloroethene 0.50ND mg/m3
trans-1,2-Dichloroethene 0.50ND mg/m3
1,2-Dichloropropane 0.50ND mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17020260

QA/QC Summary Report

02/28/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R275389

Lab ID: AIRBLK024217_ 02/24/17 12:14Method Blank Run: SUB-B27538951
2,2-Dichloropropane 0.50ND mg/m3
1,1-Dichloropropene 0.50ND mg/m3
cis-1,3-Dichloropropene 0.50ND mg/m3
trans-1,3-Dichloropropene 0.50ND mg/m3
Ethylbenzene 0.50ND mg/m3
Methyl tert-butyl ether (MTBE) 0.50ND mg/m3
Methyl ethyl ketone 10ND mg/m3
Methylene chloride 0.50ND mg/m3
Styrene 0.50ND mg/m3
1,1,1,2-Tetrachloroethane 0.50ND mg/m3
1,1,2,2-Tetrachloroethane 0.50ND mg/m3
Tetrachloroethene 5.0ND mg/m3
Toluene 0.50ND mg/m3
1,1,1-Trichloroethane 0.50ND mg/m3
1,1,2-Trichloroethane 0.50ND mg/m3
Trichloroethene 0.50ND mg/m3
Trichlorofluoromethane 0.50ND mg/m3
1,2,3-Trichloropropane 0.50ND mg/m3
Vinyl chloride 0.50ND mg/m3
m+p-Xylenes 0.50ND mg/m3
o-Xylene 0.50ND mg/m3
Xylenes, Total 0.50ND mg/m3
    Surr: 1,2-Dichloroethane-d4 86 75 1250.50
    Surr: Dibromofluoromethane 95 85 1190.50
    Surr: p-Bromofluorobenzene 100 85 1220.50
    Surr: Toluene-d8 109 89 1190.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable R

R

18.3°C  No Ice - From Field

2/21/2017Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\acarlson

2/28/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17020260
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) Biweekly SVE Performance Monitoring - Sampling by 8260 (Tedlar Bag)

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, standard Tedlar Bag sampling procedures.

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/3/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

3/7/2017 M/D/YY

12. Sample collection 
end date

3/7/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method SW 8260B

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1703009315. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

No collection time was noted on the Tedlar bag. The time 
from the CoC was used. Only one sample collected and 
does not bias results.

Yes         No                                                       Comments





17a. Were chain-of-custody 
forms complete?

Yes         No                                                       Comments


17b. Were samples received in 
good condition, preserved, and at 
appropriate temperature (VOA no 
headspace, appropriate pH, 
temperature 4° C +/- 2° for most 
samples)?

Yes         No                                                       Comments



17c. Were the samples analyzed 
within method-specified or 
technical holding times?

Yes         No                                                       Comments


18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

S qualifier in laboratory control sample for Bromomethane 
% recovery below low limit - does not bias results.

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

S qualifier for 2,2-Dichloropropane % recovery above high 
limit - does not bias results

Yes         No                                                       Comments



18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

N/A - no matrix spike or matrix spike duplicates for single-
tedlar bag for this method

Yes         No                                                       Comments



18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

LCS results were within limits.  No LCS duplicate 
performed.

Yes         No                                                       Comments



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

N/A - no laboratory duplicates for single-tedlar bag 
Yes         No                                                       Comments



If no, explain
Limitations of tedlar bag air sampling render laboratory duplicates impractical.
19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

N/A
Yes         No                                                       Comments





If no, explain
Lab matrix spikes and matrix spike duplicates are not a component of SW8260B tedlar bag air samples.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments
Tedlar bag and Method 8260 approved per DEQ in lieu of 
TO-15.



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No blanks or duplicates were collected.  All analytes 
detected in the samples are assumed to be attributable to 
the site. 

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Lab blanks were all ND

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? N/A

Yes         No                                                       Comments


If no, explain
No field duplicates were collected for SVE performance monitoring. 

N/A
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain
N/A
29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:



Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Results deemed complete and usable.

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17030093-001 S1030717 03/07/17 11:00 03/07/17 Air 8260-Volatile Organic Compounds - 
Short List

HydroSolutions

Project Name: DEQ 08

Work Order: H17030093

303 Clarke St
Helena, MT  59601

March 22, 2017

Energy Laboratories Inc Helena MT received the following 1 sample for HydroSolutions on 3/7/2017 for analysis.
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Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17030093 CASE NARRATIVE
03/22/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.

Page 2 of 10



LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030093-001
Client Sample ID: S1030717

Collection Date: 03/07/17 11:00

Matrix: Air

Report Date: 03/22/17

DateReceived: 03/07/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
03/14/17 14:14 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDBenzene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDBromobenzene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDBromochloromethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDBromoform SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDBromomethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDChlorobenzene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDChloroethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDChloroform SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDChloromethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDDibromomethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDEthylbenzene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
03/14/17 14:14 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDMethylene chloride SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDo-Xylene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDStyrene SW8260B
03/14/17 14:51 / eli-b5.0mg/m3126Tetrachloroethene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDToluene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030093-001
Client Sample ID: S1030717

Collection Date: 03/07/17 11:00

Matrix: Air

Report Date: 03/22/17

DateReceived: 03/07/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
03/14/17 14:14 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDVinyl chloride SW8260B
03/14/17 14:14 / eli-b0.50mg/m3NDXylenes, Total SW8260B
03/14/17 14:14 / eli-b70-130%REC106    Surr: 1,2-Dichloroethane-d4 SW8260B
03/14/17 14:14 / eli-b77-126%REC105    Surr: Dibromofluoromethane SW8260B
03/14/17 14:14 / eli-b76-127%REC114    Surr: p-Bromofluorobenzene SW8260B
03/14/17 14:14 / eli-b79-122%REC103    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030093

QA/QC Summary Report

03/22/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R276367

Lab ID: CCV031417_ 03/14/17 09:50Continuing Calibration Verification Standard
Benzene 98 70 1300.504.92 mg/m3
Bromobenzene 99 70 1300.504.96 mg/m3
Bromochloromethane 97 70 1300.504.84 mg/m3
Bromodichloromethane 94 70 1300.504.72 mg/m3
Bromoform 99 70 1300.504.96 mg/m3
Bromomethane 105 70 1300.505.24 mg/m3
Carbon tetrachloride 97 70 1300.504.84 mg/m3
Chlorobenzene 95 70 1300.504.76 mg/m3
Chlorodibromomethane 98 70 1300.504.92 mg/m3
Chloroethane 114 70 1300.505.68 mg/m3
Chloroform 97 80 1200.504.84 mg/m3
Chloromethane 98 70 1300.504.88 mg/m3
1,2-Dibromoethane 98 70 1300.504.92 mg/m3
2-Chlorotoluene 99 70 1300.504.96 mg/m3
Dibromomethane 94 70 1300.504.68 mg/m3
1,2-Dichlorobenzene 96 70 1300.504.80 mg/m3
4-Chlorotoluene 101 70 1300.505.04 mg/m3
1,4-Dichlorobenzene 97 70 1300.504.84 mg/m3
Dichlorodifluoromethane 98 70 1300.504.92 mg/m3
1,1-Dichloroethane 106 70 1300.505.28 mg/m3
1,2-Dichloroethane 98 70 1300.504.88 mg/m3
1,1-Dichloroethene 90 80 1200.504.52 mg/m3
cis-1,2-Dichloroethene 96 70 1300.504.80 mg/m3
trans-1,2-Dichloroethene 91 70 1300.504.56 mg/m3
1,2-Dichloropropane 95 80 1200.504.76 mg/m3
2,2-Dichloropropane 189 70 1300.509.44 mg/m3 S
1,1-Dichloropropene 98 70 1300.504.88 mg/m3
cis-1,3-Dichloropropene 106 70 1300.505.28 mg/m3
trans-1,3-Dichloropropene 106 70 1300.505.32 mg/m3
Ethylbenzene 97 80 1200.504.84 mg/m3
Methyl tert-butyl ether (MTBE) 104 70 1300.505.20 mg/m3
Methyl ethyl ketone 94 70 1301046.8 mg/m3
Methylene chloride 90 70 1300.504.52 mg/m3
Styrene 95 70 1300.504.76 mg/m3
1,1,1,2-Tetrachloroethane 90 70 1300.504.52 mg/m3
1,1,2,2-Tetrachloroethane 100 70 1300.505.00 mg/m3
Tetrachloroethene 90 70 1300.504.48 mg/m3
Toluene 98 80 1200.504.88 mg/m3
1,1,1-Trichloroethane 96 70 1300.504.80 mg/m3
1,1,2-Trichloroethane 99 70 1300.504.96 mg/m3
Trichloroethene 98 70 1300.504.92 mg/m3
Trichlorofluoromethane 93 70 1300.504.64 mg/m3
1,2,3-Trichloropropane 104 70 1300.505.20 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030093

QA/QC Summary Report

03/22/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R276367

Lab ID: CCV031417_ 03/14/17 09:50Continuing Calibration Verification Standard
Vinyl chloride 101 80 1200.505.04 mg/m3
m+p-Xylenes 99 70 1300.509.88 mg/m3
o-Xylene 96 70 1300.504.80 mg/m3
Xylenes, Total 98 70 1300.5014.7 mg/m3
    Surr: 1,2-Dichloroethane-d4 100 75 1250.50
    Surr: Dibromofluoromethane 110 85 1190.50
    Surr: p-Bromofluorobenzene 107 85 1220.50
    Surr: Toluene-d8 107 89 1190.50

Method: SW8260B Batch: B_R276367

Lab ID: AIRLCS031417_ 03/14/17 13:00Laboratory Control Sample Run: SUB-B276367
Benzene 97 65 1310.504.84 mg/m3
Bromobenzene 103 78 1330.505.16 mg/m3
Bromochloromethane 101 68 1310.505.04 mg/m3
Bromodichloromethane 104 67 1380.505.20 mg/m3
Bromoform 101 64 1360.505.04 mg/m3
Bromomethane 43 60 1380.502.16 mg/m3 S
Carbon tetrachloride 92 61 1440.504.60 mg/m3
Chlorobenzene 96 78 1360.504.80 mg/m3
Chlorodibromomethane 103 72 1360.505.16 mg/m3
Chloroethane 108 64 1360.505.40 mg/m3
Chloroform 98 69 1330.504.88 mg/m3
Chloromethane 95 63 1490.504.76 mg/m3
1,2-Dibromoethane 90 75 1310.504.48 mg/m3
2-Chlorotoluene 102 74 1350.505.12 mg/m3
Dibromomethane 99 72 1330.504.96 mg/m3
1,2-Dichlorobenzene 101 78 1290.505.04 mg/m3
4-Chlorotoluene 99 79 1350.504.96 mg/m3
1,4-Dichlorobenzene 97 78 1310.504.84 mg/m3
Dichlorodifluoromethane 102 55 1410.505.12 mg/m3
1,1-Dichloroethane 99 72 1300.504.96 mg/m3
1,2-Dichloroethane 94 57 1460.504.68 mg/m3
1,1-Dichloroethene 93 66 1420.504.64 mg/m3
cis-1,2-Dichloroethene 104 74 1330.505.20 mg/m3
trans-1,2-Dichloroethene 95 76 1380.504.76 mg/m3
1,2-Dichloropropane 95 72 1350.504.76 mg/m3
2,2-Dichloropropane 86 42 1670.504.28 mg/m3
1,1-Dichloropropene 86 72 1400.504.32 mg/m3
cis-1,3-Dichloropropene 100 75 1320.505.00 mg/m3
trans-1,3-Dichloropropene 110 77 1450.505.48 mg/m3
Ethylbenzene 93 63 1330.504.64 mg/m3
Methyl tert-butyl ether (MTBE) 107 46 1360.505.36 mg/m3
Methyl ethyl ketone 79 38 1321039.4 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030093

QA/QC Summary Report

03/22/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R276367

Lab ID: AIRLCS031417_ 03/14/17 13:00Laboratory Control Sample Run: SUB-B276367
Methylene chloride 117 73 1260.505.84 mg/m3
Styrene 94 76 1340.504.68 mg/m3
1,1,1,2-Tetrachloroethane 90 75 1350.504.52 mg/m3
1,1,2,2-Tetrachloroethane 84 72 1320.504.20 mg/m3
Tetrachloroethene 89 78 1370.504.44 mg/m3
Toluene 95 66 1320.504.76 mg/m3
1,1,1-Trichloroethane 86 64 1410.504.28 mg/m3
1,1,2-Trichloroethane 93 72 1330.504.64 mg/m3
Trichloroethene 90 75 1380.504.48 mg/m3
Trichlorofluoromethane 87 58 1390.504.36 mg/m3
1,2,3-Trichloropropane 94 67 1330.504.72 mg/m3
Vinyl chloride 101 53 1460.505.04 mg/m3
m+p-Xylenes 94 64 1340.509.44 mg/m3
o-Xylene 94 61 1320.504.68 mg/m3
Xylenes, Total 94 72 1280.5014.1 mg/m3
    Surr: 1,2-Dichloroethane-d4 100 75 1250.50
    Surr: Dibromofluoromethane 104 85 1190.50
    Surr: p-Bromofluorobenzene 106 85 1220.50
    Surr: Toluene-d8 104 89 1190.50

Lab ID: AIRBLK031417_ 03/14/17 13:40Method Blank Run: SUB-B276367
Benzene 0.50ND mg/m3
Bromobenzene 0.50ND mg/m3
Bromochloromethane 0.50ND mg/m3
Bromodichloromethane 0.50ND mg/m3
Bromoform 0.50ND mg/m3
Bromomethane 0.50ND mg/m3
Carbon tetrachloride 0.50ND mg/m3
Chlorobenzene 0.50ND mg/m3
Chlorodibromomethane 0.50ND mg/m3
Chloroethane 0.50ND mg/m3
Chloroform 0.50ND mg/m3
Chloromethane 0.50ND mg/m3
1,2-Dibromoethane 0.50ND mg/m3
2-Chlorotoluene 0.50ND mg/m3
Dibromomethane 0.50ND mg/m3
1,2-Dichlorobenzene 0.50ND mg/m3
4-Chlorotoluene 0.50ND mg/m3
1,4-Dichlorobenzene 0.50ND mg/m3
Dichlorodifluoromethane 0.50ND mg/m3
1,1-Dichloroethane 0.50ND mg/m3
1,2-Dichloroethane 0.50ND mg/m3
1,1-Dichloroethene 0.50ND mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 7 of 10



Project: DEQ 08
Client: HydroSolutions

Work Order: H17030093

QA/QC Summary Report

03/22/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R276367

Lab ID: AIRBLK031417_ 03/14/17 13:40Method Blank Run: SUB-B276367
cis-1,2-Dichloroethene 0.50ND mg/m3
trans-1,2-Dichloroethene 0.50ND mg/m3
1,2-Dichloropropane 0.50ND mg/m3
2,2-Dichloropropane 0.50ND mg/m3
1,1-Dichloropropene 0.50ND mg/m3
cis-1,3-Dichloropropene 0.50ND mg/m3
trans-1,3-Dichloropropene 0.50ND mg/m3
Ethylbenzene 0.50ND mg/m3
Methyl tert-butyl ether (MTBE) 0.50ND mg/m3
Methyl ethyl ketone 10ND mg/m3
Methylene chloride 0.50ND mg/m3
Styrene 0.50ND mg/m3
1,1,1,2-Tetrachloroethane 0.50ND mg/m3
1,1,2,2-Tetrachloroethane 0.50ND mg/m3
Tetrachloroethene 5.0ND mg/m3
Toluene 0.50ND mg/m3
1,1,1-Trichloroethane 0.50ND mg/m3
1,1,2-Trichloroethane 0.50ND mg/m3
Trichloroethene 0.50ND mg/m3
Trichlorofluoromethane 0.50ND mg/m3
1,2,3-Trichloropropane 0.50ND mg/m3
Vinyl chloride 0.50ND mg/m3
m+p-Xylenes 0.50ND mg/m3
o-Xylene 0.50ND mg/m3
Xylenes, Total 0.50ND mg/m3
    Surr: 1,2-Dichloroethane-d4 94 75 1250.50
    Surr: Dibromofluoromethane 104 85 1190.50
    Surr: p-Bromofluorobenzene 110 85 1220.50
    Surr: Toluene-d8 106 89 1190.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

£

R

R

R

R

£

£

£

£

£

£

R

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable R

R

23.4°C  No Ice - From Field

3/7/2017Brandy J. Seher

Hand Del

bjs

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\sdull

3/8/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
No collection time on Tedlar Bag. Logged in with time from COC.  BS 03/08/2017

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17030093
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) Biweekly SVE Performance Monitoring - Sampling by 8260 (Tedlar Bag)

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, standard methods for collection of air 
samples using Tedlar bags

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/3/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

3/20/2017 M/D/YY

12. Sample collection 
end date

3/20/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method SW 8260B

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1703028715. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

S qualifier in laboratory control sample for 
Bromochloromethane % recovery above high limit - does 
not bias results.

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

Yes         No                                                       Comments



18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

N/A - no matrix spike or matrix spike duplicates for single-
tedlar bag 

Yes         No                                                       Comments



18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

LCS samples met criteria.  No laboratory control sample 
duplicates for single-tedlar bag (impractical)

Yes         No                                                       Comments



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

N/A - no laboratory duplicates for single-tedlar bag 
(impractical)

Yes         No                                                       Comments



If no, explain
Limitations of tedlar bag air sampling render laboratory duplicates impractical.
19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

N/A
Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a component of SW8260B tedlar bag air samples.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions



23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments
Tedlar bag and Method 8260 approved per DEQ in lieu of 
TO-15.



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No blanks were collected, and all detected analytes are 
assumed to be attributable to the site.  No duplicates were 
collected, which does not affect the interpretation of the 
results.

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Lab blanks were all ND

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? N/A

Yes         No                                                       Comments


If no, explain
No field duplicates were collected for SVE performance monitoring. 

N/A
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low



J Analyte identified, but concentration is estimated
J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Results deemed complete and usable.

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17030287-001 S1-032017 03/20/17 14:30 03/20/17 Air 8260-Volatile Organic Compounds - 
Short List

HydroSolutions

Project Name: Helena Solvent Site

Work Order: H17030287

303 Clarke St
Helena, MT  59601

March 29, 2017

Energy Laboratories Inc Helena MT received the following 1 sample for HydroSolutions on 3/20/2017 for analysis.
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Project: Helena Solvent Site
CLIENT: HydroSolutions

Work Order: H17030287 CASE NARRATIVE
03/29/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H17030287-001
Client Sample ID: S1-032017

Collection Date: 03/20/17 14:30

Matrix: Air

Report Date: 03/29/17

DateReceived: 03/20/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
03/28/17 14:55 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDBenzene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDBromobenzene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDBromochloromethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDBromoform SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDBromomethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDChlorobenzene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDChloroethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDChloroform SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDChloromethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDDibromomethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDEthylbenzene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
03/28/17 14:55 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDMethylene chloride SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDo-Xylene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDStyrene SW8260B
03/28/17 15:35 / eli-b5.0mg/m364Tetrachloroethene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDToluene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H17030287-001
Client Sample ID: S1-032017

Collection Date: 03/20/17 14:30

Matrix: Air

Report Date: 03/29/17

DateReceived: 03/20/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
03/28/17 14:55 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDVinyl chloride SW8260B
03/28/17 14:55 / eli-b0.50mg/m3NDXylenes, Total SW8260B
03/28/17 14:55 / eli-b70-130%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
03/28/17 14:55 / eli-b77-126%REC98.0    Surr: Dibromofluoromethane SW8260B
03/28/17 14:55 / eli-b76-127%REC101    Surr: p-Bromofluorobenzene SW8260B
03/28/17 14:55 / eli-b79-122%REC99.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H17030287

QA/QC Summary Report

03/29/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277054

Lab ID: CCV032817_ 03/28/17 12:00Continuing Calibration Verification Standard
Benzene 93 70 1300.504.64 mg/m3
Bromobenzene 94 70 1300.504.68 mg/m3
Bromochloromethane 107 70 1300.505.36 mg/m3
Bromodichloromethane 94 70 1300.504.68 mg/m3
Bromoform 92 70 1300.504.60 mg/m3
Bromomethane 89 70 1300.504.44 mg/m3
Carbon tetrachloride 94 70 1300.504.72 mg/m3
Chlorobenzene 95 70 1300.504.76 mg/m3
Chlorodibromomethane 94 70 1300.504.68 mg/m3
Chloroethane 109 70 1300.505.44 mg/m3
Chloroform 94 80 1200.504.72 mg/m3
Chloromethane 102 70 1300.505.12 mg/m3
1,2-Dibromoethane 104 70 1300.505.20 mg/m3
2-Chlorotoluene 99 70 1300.504.96 mg/m3
Dibromomethane 103 70 1300.505.16 mg/m3
1,2-Dichlorobenzene 94 70 1300.504.72 mg/m3
4-Chlorotoluene 98 70 1300.504.92 mg/m3
1,4-Dichlorobenzene 93 70 1300.504.64 mg/m3
Dichlorodifluoromethane 113 70 1300.505.64 mg/m3
1,1-Dichloroethane 96 70 1300.504.80 mg/m3
1,2-Dichloroethane 90 70 1300.504.48 mg/m3
1,1-Dichloroethene 107 80 1200.505.36 mg/m3
cis-1,2-Dichloroethene 95 70 1300.504.76 mg/m3
trans-1,2-Dichloroethene 100 70 1300.505.00 mg/m3
1,2-Dichloropropane 94 80 1200.504.72 mg/m3
2,2-Dichloropropane 114 70 1300.505.68 mg/m3
1,1-Dichloropropene 100 70 1300.505.00 mg/m3
cis-1,3-Dichloropropene 97 70 1300.504.84 mg/m3
trans-1,3-Dichloropropene 98 70 1300.504.92 mg/m3
Ethylbenzene 102 80 1200.505.08 mg/m3
Methyl tert-butyl ether (MTBE) 105 70 1300.505.24 mg/m3
Methyl ethyl ketone 90 70 1301045.2 mg/m3
Methylene chloride 94 70 1300.504.72 mg/m3
Styrene 102 70 1300.505.12 mg/m3
1,1,1,2-Tetrachloroethane 94 70 1300.504.72 mg/m3
1,1,2,2-Tetrachloroethane 98 70 1300.504.92 mg/m3
Tetrachloroethene 94 70 1300.504.68 mg/m3
Toluene 101 80 1200.505.04 mg/m3
1,1,1-Trichloroethane 94 70 1300.504.72 mg/m3
1,1,2-Trichloroethane 93 70 1300.504.64 mg/m3
Trichloroethene 97 70 1300.504.84 mg/m3
Trichlorofluoromethane 104 70 1300.505.20 mg/m3
1,2,3-Trichloropropane 95 70 1300.504.76 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H17030287

QA/QC Summary Report

03/29/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277054

Lab ID: CCV032817_ 03/28/17 12:00Continuing Calibration Verification Standard
Vinyl chloride 104 80 1200.505.20 mg/m3
m+p-Xylenes 101 70 1300.5010.1 mg/m3
o-Xylene 101 70 1300.505.04 mg/m3
Xylenes, Total 101 70 1300.5015.1 mg/m3
    Surr: 1,2-Dichloroethane-d4 96 75 1250.50
    Surr: Dibromofluoromethane 100 85 1190.50
    Surr: p-Bromofluorobenzene 97 85 1220.50
    Surr: Toluene-d8 101 89 1190.50

Method: SW8260B Batch: B_R277054

Lab ID: AIRLCS032817_ 03/28/17 12:42Laboratory Control Sample Run: SUB-B277054
Benzene 114 65 1310.505.72 mg/m3
Bromobenzene 125 78 1330.506.24 mg/m3
Bromochloromethane 146 68 1310.507.32 mg/m3 S
Bromodichloromethane 130 67 1380.506.48 mg/m3
Bromoform 114 64 1360.505.72 mg/m3
Bromomethane 78 60 1380.503.91 mg/m3
Carbon tetrachloride 112 61 1440.505.60 mg/m3
Chlorobenzene 120 78 1360.506.00 mg/m3
Chlorodibromomethane 128 72 1360.506.40 mg/m3
Chloroethane 112 64 1360.505.60 mg/m3
Chloroform 118 69 1330.505.88 mg/m3
Chloromethane 126 63 1490.506.28 mg/m3
1,2-Dibromoethane 126 75 1310.506.28 mg/m3
2-Chlorotoluene 125 74 1350.506.24 mg/m3
Dibromomethane 125 72 1330.506.24 mg/m3
1,2-Dichlorobenzene 118 78 1290.505.92 mg/m3
4-Chlorotoluene 120 79 1350.506.00 mg/m3
1,4-Dichlorobenzene 111 78 1310.505.56 mg/m3
Dichlorodifluoromethane 138 55 1410.506.88 mg/m3
1,1-Dichloroethane 118 72 1300.505.88 mg/m3
1,2-Dichloroethane 96 57 1460.504.80 mg/m3
1,1-Dichloroethene 121 66 1420.506.04 mg/m3
cis-1,2-Dichloroethene 123 74 1330.506.16 mg/m3
trans-1,2-Dichloroethene 122 76 1380.506.08 mg/m3
1,2-Dichloropropane 123 72 1350.506.16 mg/m3
2,2-Dichloropropane 137 42 1670.506.84 mg/m3
1,1-Dichloropropene 110 72 1400.505.52 mg/m3
cis-1,3-Dichloropropene 121 75 1320.506.04 mg/m3
trans-1,3-Dichloropropene 118 77 1450.505.88 mg/m3
Ethylbenzene 125 63 1330.506.24 mg/m3
Methyl tert-butyl ether (MTBE) 122 46 1360.506.12 mg/m3
Methyl ethyl ketone 102 38 1321050.8 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H17030287

QA/QC Summary Report

03/29/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277054

Lab ID: AIRLCS032817_ 03/28/17 12:42Laboratory Control Sample Run: SUB-B277054
Methylene chloride 122 73 1260.506.08 mg/m3
Styrene 131 76 1340.506.56 mg/m3
1,1,1,2-Tetrachloroethane 115 75 1350.505.76 mg/m3
1,1,2,2-Tetrachloroethane 110 72 1320.505.52 mg/m3
Tetrachloroethene 118 78 1370.505.88 mg/m3
Toluene 124 66 1320.506.20 mg/m3
1,1,1-Trichloroethane 108 64 1410.505.40 mg/m3
1,1,2-Trichloroethane 114 72 1330.505.72 mg/m3
Trichloroethene 110 75 1380.505.52 mg/m3
Trichlorofluoromethane 108 58 1390.505.40 mg/m3
1,2,3-Trichloropropane 106 67 1330.505.28 mg/m3
Vinyl chloride 115 53 1460.505.76 mg/m3
m+p-Xylenes 120 64 1340.5012.0 mg/m3
o-Xylene 126 61 1320.506.32 mg/m3
Xylenes, Total 122 72 1280.5018.3 mg/m3
    Surr: 1,2-Dichloroethane-d4 98 75 1250.50
    Surr: Dibromofluoromethane 98 85 1190.50
    Surr: p-Bromofluorobenzene 97 85 1220.50
    Surr: Toluene-d8 100 89 1190.50

Lab ID: AIRBLK032817_ 03/28/17 13:40Method Blank Run: SUB-B277054
Benzene 0.50ND mg/m3
Bromobenzene 0.50ND mg/m3
Bromochloromethane 0.50ND mg/m3
Bromodichloromethane 0.50ND mg/m3
Bromoform 0.50ND mg/m3
Bromomethane 0.50ND mg/m3
Carbon tetrachloride 0.50ND mg/m3
Chlorobenzene 0.50ND mg/m3
Chlorodibromomethane 0.50ND mg/m3
Chloroethane 0.50ND mg/m3
Chloroform 0.50ND mg/m3
Chloromethane 0.50ND mg/m3
1,2-Dibromoethane 0.50ND mg/m3
2-Chlorotoluene 0.50ND mg/m3
Dibromomethane 0.50ND mg/m3
1,2-Dichlorobenzene 0.50ND mg/m3
4-Chlorotoluene 0.50ND mg/m3
1,4-Dichlorobenzene 0.50ND mg/m3
Dichlorodifluoromethane 0.50ND mg/m3
1,1-Dichloroethane 0.50ND mg/m3
1,2-Dichloroethane 0.50ND mg/m3
1,1-Dichloroethene 0.50ND mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H17030287

QA/QC Summary Report

03/29/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277054

Lab ID: AIRBLK032817_ 03/28/17 13:40Method Blank Run: SUB-B277054
cis-1,2-Dichloroethene 0.50ND mg/m3
trans-1,2-Dichloroethene 0.50ND mg/m3
1,2-Dichloropropane 0.50ND mg/m3
2,2-Dichloropropane 0.50ND mg/m3
1,1-Dichloropropene 0.50ND mg/m3
cis-1,3-Dichloropropene 0.50ND mg/m3
trans-1,3-Dichloropropene 0.50ND mg/m3
Ethylbenzene 0.50ND mg/m3
Methyl tert-butyl ether (MTBE) 0.50ND mg/m3
Methyl ethyl ketone 10ND mg/m3
Methylene chloride 0.50ND mg/m3
Styrene 0.50ND mg/m3
1,1,1,2-Tetrachloroethane 0.50ND mg/m3
1,1,2,2-Tetrachloroethane 0.50ND mg/m3
Tetrachloroethene 5.0ND mg/m3
Toluene 0.50ND mg/m3
1,1,1-Trichloroethane 0.50ND mg/m3
1,1,2-Trichloroethane 0.50ND mg/m3
Trichloroethene 0.50ND mg/m3
Trichlorofluoromethane 0.50ND mg/m3
1,2,3-Trichloropropane 0.50ND mg/m3
Vinyl chloride 0.50ND mg/m3
m+p-Xylenes 0.50ND mg/m3
o-Xylene 0.50ND mg/m3
Xylenes, Total 0.50ND mg/m3
    Surr: 1,2-Dichloroethane-d4 97 75 1250.50
    Surr: Dibromofluoromethane 98 85 1190.50
    Surr: p-Bromofluorobenzene 98 85 1220.50
    Surr: Toluene-d8 96 89 1190.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable R

R

19.2°C  No Ice - From Field

3/20/2017Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\wjohnson

3/29/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17030287
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Data Validation Report – SVE Quarterly Sampling 
 

Project Name Helena Solvent Site - SVE System Installation 
Name and Date of Guidance 
Document DEQ Contract No. 414026 Task Order No. 8 
Laboratory Name Energy Laboratories, Inc. 
Laboratory Project ID H17040016 
Sample Matrix Air 
Sample Start and End Dates 4/3/2017 
Parameters Included VOCs by EPA Method 8260 
Date Validated 04/13/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Two air samples from soil vapor extraction (SVE) system piping were collected in Tedlar bags 
by HydroSolutions on April 3, 2017 to provide data on operational conditions for the SVE 
system. The two samples were collected at sampling ports located prior to treatment (S-1) by 
the granular activated carbon (GAC), and after treatment (S-3) by the GAC. Points were 
selected to verify system operation and calculate contaminant loading to the GAC. Samples 
were hand-delivered to Energy Laboratories, Inc. in Helena, MT on April 3, 2017. Samples were 
analyzed for volatile organic compounds (VOCs) according to EPA Method 8260 on April 11, 
2017.  

Table 1 presents an inventory of the samples collected and analyzed as part of this SVE 
performance monitoring sampling event.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
S-3 (GAC outlet) H17040016-001 S3-040317 
S-1 (GAC inlet) H17040016-002 S1-040317 

 

Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 
Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required periodic performance monitoring of SVE system 
parameters. As part of this task, the vapor stream was sampled from a sampling port, known as 
S-1, at the inlet to the GAC treatment unit as a pretreatment sample. Vapor was also collected 
at the effluent port, known as S-3, as a post-treatment sample.  
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Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The air samples were analyzed for VOCs, which are identified as contaminants of concern 
based on historic information of site contamination. Samples were properly handled and 
delivered to the laboratory with no discrepancies or corrective actions noted on the chain of 
custody form or laboratory notes. The careful selection of sampling locations, adherence to 
proper collection and handling of samples, and application of established field and laboratory 
procedures contribute to the representativeness of this data.   

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Both SVE system vapor point samples were 
collected and analyzed in accordance with quality control objectives. No criteria are identified 
which affect the usability of this data. As a result, a completeness rate of 100% was achieved 
for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. The task order under which this sampling was conducted did not specify the 
collection of field duplicate samples for the documentation of SVE operational conditions or 
performance monitoring. Therefore, no field duplicate was collected for this sampling event. As 
a result, field precision cannot be assessed by analyzing relative percent differences (RPDs) for 
original and duplicate field samples. No criteria are otherwise identified that affect the field 
precision of this data.  

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with laboratory protocols, the quality assurance and 
control (QA/QC) measures included analysis of a continuing calibration verification standard 
(CCV), laboratory control sample (LCS), and a method blank. These laboratory QA/QC samples 
were analyzed and prepared by Energy Laboratories in a single laboratory QC batch. These 
laboratory QC samples were used to assess laboratory and method accuracy. There were no 
qualifiers assigned by the laboratory to these QC samples. Laboratory method blanks were free 
of analyte contamination, and surrogate percent recoveries, CCVs, and LCSs were within the 
targeted limits. For all of these reasons, this data is considered accurate. 

Comparability 

The collection and sampling methods used during this event followed standard field and 
laboratory procedures and protocols. Holding time requirements were met. Standard 
measurement units were used for reporting the analytical data. For these reasons, the data from 
this sampling event can be considered comparable to other data sets. 

 



Data Validation Report | SVE Quarterly Sampling by Tedlar Bag 

  2017.04.03 | Page 3 
 

 

Qualified Data Summary 

No qualified data was reported for any analyte in the samples collected during this event. 
Therefore, there are no known biases introduced into the results. A review of field sheets, 
sampling log books, and laboratory data identified no QC issues for this data set. The data are 
usable for decision making purposes. 

 

 

References 

MDEQ. 2010. "Montana Department of Environmental Quality Data Validation Guidelines for Evaluating 
Analytical Data." August 5. 
https://deq.mt.gov/Portals/112/Land/StateSuperfund/Documents/DataValidationReport.pdf. 

 



Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) SVE Quarterly Sampling by 8260 (Tedlar Bag)

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/13/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

4/3/2017 M/D/YY

12. Sample collection 
end date

4/3/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method SW 8260B

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1704001615. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

Yes         No                                                       Comments



18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

N/A.  MS/MSD not part of SW8260B Tedlar bag analysis
Yes         No                                                       Comments



If no, explain

18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

LCS results were within criteria.  No LCS duplicate samples 
performed.

Yes         No                                                       Comments



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

NA, see above
Yes         No                                                       Comments



If no, explain

19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

N/A
Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a component of SW8260B tedlar bag air samples.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample



22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments
Tedlar bag and Method 8260 approved per DEQ in lieu of 
TO-15 for performance monitoring.



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No field blanks were collected.  All detected analytes are 
assumed to be attributable to contaminants at the site.  No 
duplicates were collected as part of this field event, and this 
does not affect the interpretation of the results.

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? All lab blank results were ND

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required?

Yes         No                                                       Comments


If no, explain
No field duplicates were collected for performance monitoring. 

N/A
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2



Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17040016-001 S3-040317 04/03/17 14:35 04/03/17 Air 8260-Volatile Organic Compounds - 
Short List

H17040016-002 S1-040317 04/03/17 14:45 04/03/17 Air Same As Above

HydroSolutions

Project Name: DEQ 08

Work Order: H17040016

303 Clarke St
Helena, MT  59601

April 12, 2017

H1382 - Helena Solvent siteQuote ID:

Energy Laboratories Inc Helena MT received the following 2 samples for HydroSolutions on 4/3/2017 for analysis.
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Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17040016 CASE NARRATIVE
04/12/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17040016-001
Client Sample ID: S3-040317

Collection Date: 04/03/17 14:35

Matrix: Air

Report Date: 04/12/17

DateReceived: 04/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/11/17 14:04 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDBenzene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDBromobenzene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDBromochloromethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDBromoform SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDBromomethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDChlorobenzene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDChloroethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDChloroform SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDChloromethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDDibromomethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDEthylbenzene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
04/11/17 14:04 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDMethylene chloride SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDo-Xylene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDStyrene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDTetrachloroethene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDToluene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17040016-001
Client Sample ID: S3-040317

Collection Date: 04/03/17 14:35

Matrix: Air

Report Date: 04/12/17

DateReceived: 04/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/11/17 14:04 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDVinyl chloride SW8260B
04/11/17 14:04 / eli-b0.50mg/m3NDXylenes, Total SW8260B
04/11/17 14:04 / eli-b70-130%REC98.0    Surr: 1,2-Dichloroethane-d4 SW8260B
04/11/17 14:04 / eli-b77-126%REC103    Surr: Dibromofluoromethane SW8260B
04/11/17 14:04 / eli-b76-127%REC93.0    Surr: p-Bromofluorobenzene SW8260B
04/11/17 14:04 / eli-b79-122%REC99.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17040016-002
Client Sample ID: S1-040317

Collection Date: 04/03/17 14:45

Matrix: Air

Report Date: 04/12/17

DateReceived: 04/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/11/17 14:36 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDBenzene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDBromobenzene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDBromochloromethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDBromoform SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDBromomethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDChlorobenzene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDChloroethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDChloroform SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDChloromethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDDibromomethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDEthylbenzene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
04/11/17 14:36 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDMethylene chloride SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDo-Xylene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDStyrene SW8260B
04/11/17 15:12 / eli-b5.0mg/m386Tetrachloroethene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDToluene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17040016-002
Client Sample ID: S1-040317

Collection Date: 04/03/17 14:45

Matrix: Air

Report Date: 04/12/17

DateReceived: 04/03/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/11/17 14:36 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDVinyl chloride SW8260B
04/11/17 14:36 / eli-b0.50mg/m3NDXylenes, Total SW8260B
04/11/17 14:36 / eli-b70-130%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
04/11/17 14:36 / eli-b77-126%REC106    Surr: Dibromofluoromethane SW8260B
04/11/17 14:36 / eli-b76-127%REC96.0    Surr: p-Bromofluorobenzene SW8260B
04/11/17 14:36 / eli-b79-122%REC95.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17040016

QA/QC Summary Report

04/12/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277874

Lab ID: CCV041117_ 04/11/17 09:51Continuing Calibration Verification Standard
Benzene 85 70 1300.504.24 mg/m3
Bromobenzene 85 70 1300.504.24 mg/m3
Bromochloromethane 102 70 1300.505.08 mg/m3
Bromodichloromethane 90 70 1300.504.52 mg/m3
Bromoform 90 70 1300.504.48 mg/m3
Bromomethane 119 70 1300.505.96 mg/m3
Carbon tetrachloride 89 70 1300.504.44 mg/m3
Chlorobenzene 93 70 1300.504.64 mg/m3
Chlorodibromomethane 96 70 1300.504.80 mg/m3
Chloroethane 90 70 1300.504.48 mg/m3
Chloroform 85 80 1200.504.24 mg/m3
Chloromethane 97 70 1300.504.84 mg/m3
1,2-Dibromoethane 102 70 1300.505.08 mg/m3
2-Chlorotoluene 88 70 1300.504.40 mg/m3
Dibromomethane 90 70 1300.504.52 mg/m3
1,2-Dichlorobenzene 86 70 1300.504.32 mg/m3
4-Chlorotoluene 85 70 1300.504.24 mg/m3
1,4-Dichlorobenzene 84 70 1300.504.20 mg/m3
Dichlorodifluoromethane 102 70 1300.505.12 mg/m3
1,1-Dichloroethane 86 70 1300.504.32 mg/m3
1,2-Dichloroethane 79 70 1300.503.93 mg/m3
1,1-Dichloroethene 93 80 1200.504.64 mg/m3
cis-1,2-Dichloroethene 86 70 1300.504.32 mg/m3
trans-1,2-Dichloroethene 88 70 1300.504.40 mg/m3
1,2-Dichloropropane 91 80 1200.504.56 mg/m3
2,2-Dichloropropane 100 70 1300.505.00 mg/m3
1,1-Dichloropropene 88 70 1300.504.40 mg/m3
cis-1,3-Dichloropropene 91 70 1300.504.56 mg/m3
trans-1,3-Dichloropropene 82 70 1300.504.08 mg/m3
Ethylbenzene 89 80 1200.504.44 mg/m3
Methyl tert-butyl ether (MTBE) 90 70 1300.504.48 mg/m3
Methyl ethyl ketone 83 70 1301041.6 mg/m3
Methylene chloride 85 70 1300.504.24 mg/m3
Styrene 95 70 1300.504.76 mg/m3
1,1,1,2-Tetrachloroethane 93 70 1300.504.64 mg/m3
1,1,2,2-Tetrachloroethane 86 70 1300.504.28 mg/m3
Tetrachloroethene 91 70 1300.504.56 mg/m3
Toluene 96 80 1200.504.80 mg/m3
1,1,1-Trichloroethane 87 70 1300.504.36 mg/m3
1,1,2-Trichloroethane 90 70 1300.504.48 mg/m3
Trichloroethene 88 70 1300.504.40 mg/m3
Trichlorofluoromethane 94 70 1300.504.72 mg/m3
1,2,3-Trichloropropane 88 70 1300.504.40 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17040016

QA/QC Summary Report

04/12/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277874

Lab ID: CCV041117_ 04/11/17 09:51Continuing Calibration Verification Standard
Vinyl chloride 91 80 1200.504.56 mg/m3
m+p-Xylenes 96 70 1300.509.60 mg/m3
o-Xylene 92 70 1300.504.60 mg/m3
Xylenes, Total 95 70 1300.5014.2 mg/m3
    Surr: 1,2-Dichloroethane-d4 95 75 1250.50
    Surr: Dibromofluoromethane 101 85 1190.50
    Surr: p-Bromofluorobenzene 88 85 1220.50
    Surr: Toluene-d8 104 89 1190.50

Method: SW8260B Batch: B_R277874

Lab ID: AIRLCS041117_ 04/11/17 11:49Laboratory Control Sample Run: SUB-B277874
Benzene 86 65 1310.504.32 mg/m3
Bromobenzene 90 78 1330.504.48 mg/m3
Bromochloromethane 109 68 1310.505.44 mg/m3
Bromodichloromethane 93 67 1380.504.64 mg/m3
Bromoform 84 64 1360.504.20 mg/m3
Bromomethane 71 60 1380.503.54 mg/m3
Carbon tetrachloride 92 61 1440.504.60 mg/m3
Chlorobenzene 94 78 1360.504.72 mg/m3
Chlorodibromomethane 101 72 1360.505.04 mg/m3
Chloroethane 92 64 1360.504.60 mg/m3
Chloroform 89 69 1330.504.44 mg/m3
Chloromethane 90 63 1490.504.52 mg/m3
1,2-Dibromoethane 87 75 1310.504.36 mg/m3
2-Chlorotoluene 94 74 1350.504.68 mg/m3
Dibromomethane 90 72 1330.504.52 mg/m3
1,2-Dichlorobenzene 90 78 1290.504.48 mg/m3
4-Chlorotoluene 85 79 1350.504.24 mg/m3
1,4-Dichlorobenzene 88 78 1310.504.40 mg/m3
Dichlorodifluoromethane 113 55 1410.505.64 mg/m3
1,1-Dichloroethane 92 72 1300.504.60 mg/m3
1,2-Dichloroethane 82 57 1460.504.08 mg/m3
1,1-Dichloroethene 100 66 1420.505.00 mg/m3
cis-1,2-Dichloroethene 93 74 1330.504.64 mg/m3
trans-1,2-Dichloroethene 99 76 1380.504.96 mg/m3
1,2-Dichloropropane 88 72 1350.504.40 mg/m3
2,2-Dichloropropane 112 42 1670.505.60 mg/m3
1,1-Dichloropropene 80 72 1400.503.99 mg/m3
cis-1,3-Dichloropropene 85 75 1320.504.24 mg/m3
trans-1,3-Dichloropropene 89 77 1450.504.44 mg/m3
Ethylbenzene 89 63 1330.504.44 mg/m3
Methyl tert-butyl ether (MTBE) 83 46 1360.504.16 mg/m3
Methyl ethyl ketone 71 38 1321035.7 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17040016

QA/QC Summary Report

04/12/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277874

Lab ID: AIRLCS041117_ 04/11/17 11:49Laboratory Control Sample Run: SUB-B277874
Methylene chloride 99 73 1260.504.96 mg/m3
Styrene 97 76 1340.504.84 mg/m3
1,1,1,2-Tetrachloroethane 96 75 1350.504.80 mg/m3
1,1,2,2-Tetrachloroethane 77 72 1320.503.83 mg/m3
Tetrachloroethene 89 78 1370.504.44 mg/m3
Toluene 98 66 1320.504.88 mg/m3
1,1,1-Trichloroethane 85 64 1410.504.24 mg/m3
1,1,2-Trichloroethane 84 72 1330.504.20 mg/m3
Trichloroethene 86 75 1380.504.28 mg/m3
Trichlorofluoromethane 87 58 1390.504.36 mg/m3
1,2,3-Trichloropropane 75 67 1330.503.76 mg/m3
Vinyl chloride 99 53 1460.504.96 mg/m3
m+p-Xylenes 97 64 1340.509.68 mg/m3
o-Xylene 92 61 1320.504.60 mg/m3
Xylenes, Total 95 72 1280.5014.3 mg/m3
    Surr: 1,2-Dichloroethane-d4 104 75 1250.50
    Surr: Dibromofluoromethane 106 85 1190.50
    Surr: p-Bromofluorobenzene 89 85 1220.50
    Surr: Toluene-d8 104 89 1190.50

Lab ID: AIRBLK041117_ 04/11/17 13:22Method Blank Run: SUB-B277874
Benzene 0.50ND mg/m3
Bromobenzene 0.50ND mg/m3
Bromochloromethane 0.50ND mg/m3
Bromodichloromethane 0.50ND mg/m3
Bromoform 0.50ND mg/m3
Bromomethane 0.50ND mg/m3
Carbon tetrachloride 0.50ND mg/m3
Chlorobenzene 0.50ND mg/m3
Chlorodibromomethane 0.50ND mg/m3
Chloroethane 0.50ND mg/m3
Chloroform 0.50ND mg/m3
Chloromethane 0.50ND mg/m3
1,2-Dibromoethane 0.50ND mg/m3
2-Chlorotoluene 0.50ND mg/m3
Dibromomethane 0.50ND mg/m3
1,2-Dichlorobenzene 0.50ND mg/m3
4-Chlorotoluene 0.50ND mg/m3
1,4-Dichlorobenzene 0.50ND mg/m3
Dichlorodifluoromethane 0.50ND mg/m3
1,1-Dichloroethane 0.50ND mg/m3
1,2-Dichloroethane 0.50ND mg/m3
1,1-Dichloroethene 0.50ND mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17040016

QA/QC Summary Report

04/12/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277874

Lab ID: AIRBLK041117_ 04/11/17 13:22Method Blank Run: SUB-B277874
cis-1,2-Dichloroethene 0.50ND mg/m3
trans-1,2-Dichloroethene 0.50ND mg/m3
1,2-Dichloropropane 0.50ND mg/m3
2,2-Dichloropropane 0.50ND mg/m3
1,1-Dichloropropene 0.50ND mg/m3
cis-1,3-Dichloropropene 0.50ND mg/m3
trans-1,3-Dichloropropene 0.50ND mg/m3
Ethylbenzene 0.50ND mg/m3
Methyl tert-butyl ether (MTBE) 0.50ND mg/m3
Methyl ethyl ketone 10ND mg/m3
Methylene chloride 0.50ND mg/m3
Styrene 0.50ND mg/m3
1,1,1,2-Tetrachloroethane 0.50ND mg/m3
1,1,2,2-Tetrachloroethane 0.50ND mg/m3
Tetrachloroethene 0.50ND mg/m3
Toluene 0.50ND mg/m3
1,1,1-Trichloroethane 0.50ND mg/m3
1,1,2-Trichloroethane 0.50ND mg/m3
Trichloroethene 0.50ND mg/m3
Trichlorofluoromethane 0.50ND mg/m3
1,2,3-Trichloropropane 0.50ND mg/m3
Vinyl chloride 0.50ND mg/m3
m+p-Xylenes 0.50ND mg/m3
o-Xylene 0.50ND mg/m3
Xylenes, Total 0.50ND mg/m3
    Surr: 1,2-Dichloroethane-d4 99 75 1250.50
    Surr: Dibromofluoromethane 106 85 1190.50
    Surr: p-Bromofluorobenzene 91 85 1220.50
    Surr: Toluene-d8 103 89 1190.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable R

R

17.6°C  No Ice - From Field

4/3/2017Tracy L. Lorash

Hand Del

bjs

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rtooke

4/4/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17040016
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Soils Analytical Results 
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Data Validation Report – Soils Analytical Results 
 

Project Name 
Helena Solvent Site - SVE System 
Installation 

Name and Date of Guidance 
Document DEQ Contract No. 414026 Task Order No. 8 
Laboratory Name Energy Laboratories, Inc. 
Laboratory Project ID H16090602 
Sample Matrix Soil 
Sample Start and End Dates 9/20/16 - 9/23/16 
Parameters Included 8260 - VOCs Short List 
Date Validated 3/10/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Ten soil samples were collected by HydroSolutions on September 20, 22, and 23, 2016 as part 
of the soil vapor extraction (SVE) system preliminary design investigation at the Hustad Center. 
The samples were collected at various depths during vapor point drilling and installation using 
direct push technology and the membrane interface probe (MIP) system. Samples were hand 
delivered to Energy Laboratories, Inc. (Energy Lab) in Helena, MT on September 28, 2016. The 
samples were analyzed by Energy Lab for total carbon, total organic carbon (TOC), volatile 
organic compounds (VOCs) by methanol extraction, and VOCs by EPA Method SW8260B on 
September 30 and October 1, 4, 5, and 6, 2016.  

Table 1 presents an inventory of the soil samples collected and analyzed as part of the SVE 
system preliminary design investigation.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
SW Mr Wise Parking Lot (18-18.5 ft depth) H16090602-001 DPT-18-18.5 
Vapor Point 1 (13-14 ft depth) H16090602-002 VP-1 13-14 
Vapor Point 2 (6-7 ft depth) H16090602-003 VP-2 6-7 
Vapor Point 3 (5-5.5 depth) H16090602-004 VP-3 5-5.5 
Vapor Point 4 (4-5.5 ft depth) H16090602-005 VP-4 4-5.5 
Vapor Point 4 (1.5-2.5 ft depth) H16090602-006 VP-4 1.5-2.5 
Vapor Point 5 (4.5-5.5 depth) H16090602-007 VP-5 4.5-5.5 
Vapor Point 5 (7.5-8 depth) H16090602-008 VP-5 7.5-8 
Vapor Point 6 (1-2 ft depth) H16090602-009 VP-6 1-2 
Vapor Point 6 (4-4.5 ft depth) H16090602-010 VP-6 4-4.5 
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Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The approved task 
order for this project directed the use of an existing approved sampling and analysis work plan 
within the May 2011 Hustad LLC Property Source Area Investigation Work Plan (HydroSolutions 
2011). The soil samples for this project were collected and submitted in general accordance 
with this work plan and HydroSolutions’ Surface Water, Groundwater, and Soil/Sediment 
Sampling Standard Operating Procedures on file with MDEQ. The MDEQ – Remediation 
Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data set is 
attached to this report. 

Data Acceptability and Usability 

The task order for this project specified a pre-design investigation to gain information for 
planning the SVE system. A direct-push MIP system was used to fulfill a portion of this 
information gathering objective. Nine soil samples were collected at various depths during the 
installation of soil vapor monitoring wells to identify high contamination areas. One additional 
sample was collected at a southwest location in the Mr. Wise Cleaners parking lot for the 
purpose of obtaining a background soil condition. The task order objective was accomplished in 
part by this soil sampling activity, which identified areas of high contamination and were used as 
input for SVE system placement.   

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The soil samples were analyzed for VOCs, the contaminants of concern based on historic 
analytical results. Field and handling protocols consistent with soil sampling activities were 
followed and sampling locations were carefully selected according to the site’s history of PCE 
contamination. Laboratory method blank samples were analyzed for the presence of 
contaminants with none reported above laboratory reporting limits. For all of these reasons, this 
data is considered representative.  

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Ten soil samples were collected and analyzed. All 
samples were collected, prepared, handled, and analyzed in accordance with quality control 
objectives and no criteria are identified which affect the data’s usability. As a result, a 
completeness rate of 100% was achieved for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. Collection of field duplicate samples was not part of the protocol for this soil 
sampling event. Therefore, field precision was not evaluated in this way. Laboratory analytical 
precision was evaluated by analyzing matrix spike and matrix spike duplicates samples and 
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using the results to calculate a relative percent difference (RPD). The laboratory RPDs are all 
reported to be less than the 20% target. In this way, the results are considered precise.  

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with EPA Method SW8260B and laboratory protocol, 
laboratory control samples were prepared and analyzed by Energy Lab to assess laboratory 
and method accuracy for VOC and TOC analyses. Laboratory equipment was calibrated prior to 
each analytical run. One S qualifier was reported in association with chloroethane for the 
calibration on September 30, 2016. This analyte was not detected in any of the soil samples at 
or above the reporting limits, so this qualifier does not bias the results. S qualifiers are reported 
for the sample matrix spike and sample matrix spike duplicate for three analytes that were not 
detected in any of the soil samples at the reporting limit. Therefore, these qualifiers do not bias 
the lab results. All percent recoveries were below the percent recovery targets for the laboratory 
control samples but no additional qualifiers were reported in the laboratory QA/QC report. For 
these reasons, the data is considered accurate. Table 2 presents the specific samples and 
analytes associated with the qualifiers reported in the Laboratory QA/QC report.   

Table 2. Summary of Qualifiers in Laboratory QA/QC Report 

Sample ID Lab IDs Analyte 

Lab 
Qualifier 
(and 
bias) 

Reason for 
Qualification 

Sample Matrix Spike H16090602-
004AMS 

Chloroethane 

S (low) S - Spike 
recovery 
outside of 
advisory 

limits 

1,1,2-Trichloroethane 
1,2,3-
Trichloropropane 

Sample Matrix Spike 
Duplicate 

H16090602-
004AMSD Chloroethane 

S (low) 

Continuing Calibration 
Verification Standard 093016_CCV_25 Chloroethane 

S (high) 

 

Comparability 

The collection and sampling methods for this event followed HydroSolutions’ soil/sediment 
standard operating procedures and standard field and laboratory procedures for soil sampling 
and analysis by EPA Method SW8260B. The analytical results are reported in standard 
measurement units. For these reasons, the data from this sampling event is considered 
comparable to other similar data collection events and results.  

Qualified Data Summary  

Data usability qualifiers are summarized in Table 3. Several J qualifiers were assigned to the 
results. The J qualifier indicates that an analyte was detected, but at a level less than the 
reporting limit. Therefore, the reported results are estimated but no bias is introduced into the 
results due to the assignment of a J qualifier. S qualifiers were also reported. In all cases, they 
were assigned to the surrogate recovery of Toluene-d8 for a recovery that was reported below 
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the target range. Surrogate recovery data evaluates the capability of the analytical methods to 
detect target analytes. Low surrogate recoveries indicate that target analytes may not have 
been detected if present in low concentrations. Therefore, the potential exists that the data 
results are biased low in the samples with an S qualifier assigned. Therefore the concentrations 
of detected VOCs in the samples listed with an S qualifier in Table 3 may have been greater 
than the concentration that was reported. In this instance, the implication to the data is likely 
minimal, since the surrogate was recovered just slightly below the threshold. 

The laboratory reported two corrective action comments. 1) Density was erroneously requested 
on the CoC, but verbal follow-up with Energy Lab by a HydroSolutions technician clarified that 
this was not needed.  As a result, it was not analyzed or reported. 2) Dashes and marks were 
inconsistent between sample ID on the CoC and bottles. The laboratory logged the samples 
according to the ID listed on the CoC. The labeling clearly differentiated the samples, and this 
did not cause any erroneous reporting and this does not have implications to the data’s 
usability. 

A review of field sheets, sampling log books, and laboratory data identified no further QC issues 
for this data set. The data are usable for decision making purposes related to this project. 

 

Table 3. Qualified Data Summary- laboratory data qualifiers (note, the data validation 
process did not cause data to be qualified) 

Sample ID Lab ID Analyte 
Result 
(mg/kg) Qualifier 

Reasons for 
Qualification 

VP-2 6-7 H16090602-
003 

1,2-Dichlorobenzene 0.028 J 

J - Estimated value. 
The analyte was 

present but less than 
the reporting limit.  

1,1,1,2-
Tetrachloroethane 0.054 J 
Surr: Toluene-d8 70%REC S (low) 

VP-3 5-5.5 
H16090602-
004 Tetrachloroethene 0.046 J 

VP-4 4-5.5 H16090602-
005 

1,1,1,2-
Tetrachloroethane 0.076 J 
Trichloroethene 0.075 J 
Surr: Toluene-d8 65%REC S (low) 

VP-4 1.5-
2.5 

H16090602-
006 

1,2-Dichlorobenzene 0.051 J   
Surr: Toluene-d8 73%REC S (low) 

 S - Spike recovery 
outside of advisory 

limits. 

VP-5 4.5-
5.5 

H16090602-
007 

Trichloroethene 0.065 J 
Surr: Toluene-d8 68%REC S (low) 

VP-5 7.5-8 
H16090602-
008 Surr: Toluene-d8 68%REC S (low) 

VP-6 1-2 
H16090602-
009 Surr: Toluene-d8 74%REC S (low) 

VP-6 4-4.5 
H16090602-
010 

1,1,1,2-
Tetrachloroethane 0.096 J 
Surr: Toluene-d8 68%REC S (low) 
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site Hustad Center
2. Site code or facility 
ID (if applicable) Preliminary Design Investigation Soil Samples

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, HydroSolutions standard operating 
procedures

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 3/8/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

9/20/2016 M/D/YY

12. Sample collection 
end date

9/23/2016 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method E8260  EPA Method For Volatile Organic Compounds (VOCs)

Delete Method Total Carbon

Delete Method VOCs, Methanol Extraction

Delete Method Total Organic Carbon Prep Soil Preparation

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1609060215. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

S qualifiers on analytes in MS/MSD QA samples
Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

S qualifiers on tolunene-d8 surrogate recoveries
Yes         No                                                       Comments



If no, explain
S qualifier (spike recovery outside of advisory limits) for Chloroethane
18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

Yes         No                                                       Comments



If no, explain
RPDs all within limits. Percent recoveries for Chloroethane, 1,1,2-Trichloroethane, 1-2-3-Trichloropropane in 
matrix spike and matrix spike duplicate qualified with S for spike recovery below advisory limits. See Table 2 in 
Data Validation Report.
18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

Yes         No                                                       Comments



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



If no, explain
Surrogate recovery for Toluene-d8 qualified with S in some samples for spike recovery below the advisory 
limit. See Table 3 of Data Validation Report for details. This does not cause any detected results to be 
qualified, because Toluene-d8 is not a surrogate for the contaminants detected in the samples.
18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

1 method blank for 10 samples (10%)
Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

1 matrix spike, 1 matrix duplicate, 10 samples (20%)
Yes         No                                                       Comments



21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments



Delete Sample H16090602-004 VP-3 5-5.5

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

1 LCS for VOCs, 1 LCS for total organic carbon (10%)
Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


reported units are mg/kg for soils

24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



If no, explain
Density was erroneously requested on the CoC. Sampling technician notified the lab verbally that this was not 
needed. 
27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Field and trip blanks were not collected.  All analytes 
detected in the samples are assumed to be attributable to 
the concentrations in the sample.  Rinsate blanks were not 
collected because all sampling equipment was clean, 
single-use equipment.  Duplicates were not collected 
because duplicates are typically not collected for Method 
8260SW in soil due to sample heterogeneity.  

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

Field duplicates not collected, see above.
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Laboratory blanks were all ND. 

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? No field duplicates collected.

Yes         No                                                       Comments


If no, explain

NA/ no field duplicates collected, see above.
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain



29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16090602-001 DPT-18-8.5 09/20/16 13:55 09/28/16 Soil Total Carbon
Total Organic Carbon Prep
Soil Preparation
Volatile Organics, Methanol 
Extraction
8260-Volatile Organic Compounds - 
Short List

H16090602-002 VP-1 13-14 09/22/16 9:15 09/28/16 Soil Total Carbon
Total Organic Carbon Prep
Volatile Organics, Methanol 
Extraction
8260-Volatile Organic Compounds - 
Short List

H16090602-003 VP-2 6-7 09/22/16 13:05 09/28/16 Soil Same As Above

H16090602-004 VP-3 5-5.5 09/22/16 15:30 09/28/16 Soil Same As Above

H16090602-005 VP-4 4-5.5 09/22/16 16:45 09/28/16 Soil Same As Above

H16090602-006 VP-4 1.5-2.5 09/22/16 16:40 09/28/16 Soil Same As Above

H16090602-007 VP-5 4.5-5.5 09/22/16 17:30 09/28/16 Soil Same As Above

H16090602-008 VP-5 7.5-8 09/22/16 17:52 09/28/16 Soil Same As Above

H16090602-009 VP-6 1-2 09/23/16 8:30 09/28/16 Soil Same As Above

H16090602-010 VP-6 4-4.5 09/23/16 8:45 09/28/16 Soil Same As Above

HydroSolutions

Project Name: Helena Solvent Site

Work Order: H16090602

303 Clarke St
Helena, MT  59601

October 07, 2016

Energy Laboratories Inc Helena MT received the following 10 samples for HydroSolutions on 9/28/2016 for analysis.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-001
Client Sample ID: DPT-18-8.5

Collection Date: 09/20/16 13:55

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:00 / stp0.1%2.1Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
09/30/16 23:04 / abc0.20mg/kgNDBromoform SW8260B
09/30/16 23:04 / abc0.20mg/kgNDBenzene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDBromobenzene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDBromochloromethane SW8260B
09/30/16 23:04 / abc0.20mg/kgNDBromodichloromethane SW8260B
09/30/16 23:04 / abc0.20mg/kgNDBromomethane SW8260B
09/30/16 23:04 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
09/30/16 23:04 / abc0.20mg/kgNDChlorobenzene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDChloroethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
09/30/16 23:04 / abc0.20mg/kgNDChloroform SW8260B
09/30/16 23:04 / abc0.20mg/kgNDChloromethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND2-Chlorotoluene SW8260B
09/30/16 23:04 / abc0.20mg/kgND4-Chlorotoluene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDChlorodibromomethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
09/30/16 23:04 / abc0.20mg/kgNDDibromomethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
09/30/16 23:04 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
09/30/16 23:04 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDEthylbenzene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
09/30/16 23:04 / abc0.20mg/kgNDMethylene chloride SW8260B
09/30/16 23:04 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
09/30/16 23:04 / abc0.20mg/kgNDStyrene SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,1,1,2-Tetrachloroethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
09/30/16 23:04 / abc0.20mg/kg3.2Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-001
Client Sample ID: DPT-18-8.5

Collection Date: 09/20/16 13:55

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
09/30/16 23:04 / abc0.20mg/kgNDToluene SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
09/30/16 23:04 / abc0.20mg/kgNDTrichloroethene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
09/30/16 23:04 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
09/30/16 23:04 / abc0.20mg/kgNDVinyl chloride SW8260B
09/30/16 23:04 / abc0.20mg/kgNDm+p-Xylenes SW8260B
09/30/16 23:04 / abc0.20mg/kgNDo-Xylene SW8260B
09/30/16 23:04 / abc0.20mg/kgNDXylenes, Total SW8260B
09/30/16 23:04 / abc60-143%REC123    Surr: p-Bromofluorobenzene SW8260B
09/30/16 23:04 / abc71-135%REC96.0    Surr: Dibromofluoromethane SW8260B
09/30/16 23:04 / abc65-147%REC96.0    Surr: 1,2-Dichloroethane-d4 SW8260B
09/30/16 23:04 / abc76-133%REC78.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-002
Client Sample ID: VP-1 13-14

Collection Date: 09/22/16 09:15

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:03 / stp0.1%0.2Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
09/30/16 23:37 / abc0.20mg/kgNDBromoform SW8260B
09/30/16 23:37 / abc0.20mg/kgNDBenzene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDBromobenzene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDBromochloromethane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDBromodichloromethane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDBromomethane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
09/30/16 23:37 / abc0.20mg/kgNDChlorobenzene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDChloroethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
09/30/16 23:37 / abc0.20mg/kgNDChloroform SW8260B
09/30/16 23:37 / abc0.20mg/kgNDChloromethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND2-Chlorotoluene SW8260B
09/30/16 23:37 / abc0.20mg/kgND4-Chlorotoluene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDChlorodibromomethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDDibromomethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
09/30/16 23:37 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDEthylbenzene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
09/30/16 23:37 / abc0.20mg/kgNDMethylene chloride SW8260B
09/30/16 23:37 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
09/30/16 23:37 / abc0.20mg/kgNDStyrene SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,1,1,2-Tetrachloroethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDTetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-002
Client Sample ID: VP-1 13-14

Collection Date: 09/22/16 09:15

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
09/30/16 23:37 / abc0.20mg/kgNDToluene SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDTrichloroethene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
09/30/16 23:37 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
09/30/16 23:37 / abc0.20mg/kgNDVinyl chloride SW8260B
09/30/16 23:37 / abc0.20mg/kgNDm+p-Xylenes SW8260B
09/30/16 23:37 / abc0.20mg/kgNDo-Xylene SW8260B
09/30/16 23:37 / abc0.20mg/kgNDXylenes, Total SW8260B
09/30/16 23:37 / abc60-143%REC130    Surr: p-Bromofluorobenzene SW8260B
09/30/16 23:37 / abc71-135%REC105    Surr: Dibromofluoromethane SW8260B
09/30/16 23:37 / abc65-147%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
09/30/16 23:37 / abc76-133%REC81.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-003
Client Sample ID: VP-2 6-7

Collection Date: 09/22/16 13:05

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:05 / stp0.1%23Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 00:10 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 00:10 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 00:10 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 00:10 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 00:10 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 00:10 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 00:10 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 00:10 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 00:10 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 00:10 / abc0.20mg/kgNDDibromomethane SW8260B

J 10/01/16 00:10 / abc0.20mg/kg0.0281,2-Dichlorobenzene SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 00:10 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 00:10 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 00:10 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 00:10 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 00:10 / abc0.20mg/kgNDStyrene SW8260B

J 10/01/16 00:10 / abc0.20mg/kg0.0541,1,1,2-Tetrachloroethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
10/05/16 22:09 / kjw7.5mg/kg193Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-003
Client Sample ID: VP-2 6-7

Collection Date: 09/22/16 13:05

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 00:10 / abc0.20mg/kgNDToluene SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
10/01/16 00:10 / abc0.20mg/kg0.23Trichloroethene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 00:10 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 00:10 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 00:10 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 00:10 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 00:10 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 00:10 / abc60-143%REC103    Surr: p-Bromofluorobenzene SW8260B
10/01/16 00:10 / abc71-135%REC94.0    Surr: Dibromofluoromethane SW8260B
10/01/16 00:10 / abc65-147%REC92.0    Surr: 1,2-Dichloroethane-d4 SW8260B

S 10/01/16 00:10 / abc76-133%REC70.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-004
Client Sample ID: VP-3 5-5.5

Collection Date: 09/22/16 15:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:08 / stp0.1%0.4Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 00:42 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 00:42 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 00:42 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 00:42 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 00:42 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 00:42 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 00:42 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 00:42 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 00:42 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 00:42 / abc0.20mg/kgNDDibromomethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 00:42 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 00:42 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 00:42 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 00:42 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 00:42 / abc0.20mg/kgNDStyrene SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,1,1,2-Tetrachloroethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B

J 10/04/16 21:36 / kjw0.20mg/kg0.046Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-004
Client Sample ID: VP-3 5-5.5

Collection Date: 09/22/16 15:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 00:42 / abc0.20mg/kgNDToluene SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
10/01/16 00:42 / abc0.20mg/kgNDTrichloroethene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 00:42 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 00:42 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 00:42 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 00:42 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 00:42 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 00:42 / abc60-143%REC127    Surr: p-Bromofluorobenzene SW8260B
10/01/16 00:42 / abc71-135%REC97.0    Surr: Dibromofluoromethane SW8260B
10/01/16 00:42 / abc65-147%REC96.0    Surr: 1,2-Dichloroethane-d4 SW8260B
10/01/16 00:42 / abc76-133%REC78.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-005
Client Sample ID: VP-4 4-5.5

Collection Date: 09/22/16 16:45

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:11 / stp0.1%16Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 01:15 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 01:15 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 01:15 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 01:15 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 01:15 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 01:15 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 01:15 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 01:15 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 01:15 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 01:15 / abc0.20mg/kgNDDibromomethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 01:15 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 01:15 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 01:15 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 01:15 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 01:15 / abc0.20mg/kgNDStyrene SW8260B

J 10/01/16 01:15 / abc0.20mg/kg0.0761,1,1,2-Tetrachloroethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
10/05/16 22:42 / kjw15mg/kg358Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-005
Client Sample ID: VP-4 4-5.5

Collection Date: 09/22/16 16:45

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 01:15 / abc0.20mg/kgNDToluene SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B

J 10/01/16 01:15 / abc0.20mg/kg0.075Trichloroethene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 01:15 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 01:15 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 01:15 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 01:15 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 01:15 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 01:15 / abc60-143%REC131    Surr: p-Bromofluorobenzene SW8260B
10/01/16 01:15 / abc71-135%REC95.0    Surr: Dibromofluoromethane SW8260B
10/01/16 01:15 / abc65-147%REC98.0    Surr: 1,2-Dichloroethane-d4 SW8260B

S 10/01/16 01:15 / abc76-133%REC65.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.

S - Spike recovery outside of advisory limits.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-006
Client Sample ID: VP-4 1.5-2.5

Collection Date: 09/22/16 16:40

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:14 / stp0.1%4.6Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 01:48 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 01:48 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 01:48 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 01:48 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 01:48 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 01:48 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 01:48 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 01:48 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 01:48 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 01:48 / abc0.20mg/kgNDDibromomethane SW8260B

J 10/01/16 01:48 / abc0.20mg/kg0.0511,2-Dichlorobenzene SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 01:48 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 01:48 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 01:48 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 01:48 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 01:48 / abc0.20mg/kgNDStyrene SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,1,1,2-Tetrachloroethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
10/04/16 23:14 / kjw1.5mg/kg45Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-006
Client Sample ID: VP-4 1.5-2.5

Collection Date: 09/22/16 16:40

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 01:48 / abc0.20mg/kgNDToluene SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
10/01/16 01:48 / abc0.20mg/kgNDTrichloroethene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 01:48 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 01:48 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 01:48 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 01:48 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 01:48 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 01:48 / abc60-143%REC124    Surr: p-Bromofluorobenzene SW8260B
10/01/16 01:48 / abc71-135%REC100    Surr: Dibromofluoromethane SW8260B
10/01/16 01:48 / abc65-147%REC98.0    Surr: 1,2-Dichloroethane-d4 SW8260B

S 10/01/16 01:48 / abc76-133%REC73.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-007
Client Sample ID: VP-5 4.5-5.5

Collection Date: 09/22/16 17:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:16 / stp0.1%17Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 02:53 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 02:53 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 02:53 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 02:53 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 02:53 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 02:53 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 02:53 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 02:53 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 02:53 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 02:53 / abc0.20mg/kgNDDibromomethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 02:53 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 02:53 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 02:53 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 02:53 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 02:53 / abc0.20mg/kgNDStyrene SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,1,1,2-Tetrachloroethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
10/05/16 21:36 / kjw3.5mg/kg100Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-007
Client Sample ID: VP-5 4.5-5.5

Collection Date: 09/22/16 17:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 02:53 / abc0.20mg/kgNDToluene SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B

J 10/01/16 02:53 / abc0.20mg/kg0.065Trichloroethene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 02:53 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 02:53 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 02:53 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 02:53 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 02:53 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 02:53 / abc60-143%REC134    Surr: p-Bromofluorobenzene SW8260B
10/01/16 02:53 / abc71-135%REC98.0    Surr: Dibromofluoromethane SW8260B
10/01/16 02:53 / abc65-147%REC101    Surr: 1,2-Dichloroethane-d4 SW8260B

S 10/01/16 02:53 / abc76-133%REC68.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.

S - Spike recovery outside of advisory limits.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-008
Client Sample ID: VP-5 7.5-8

Collection Date: 09/22/16 17:52

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:19 / stp0.1%2.4Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 03:59 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 03:59 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 03:59 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 03:59 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 03:59 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 03:59 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 03:59 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 03:59 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 03:59 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 03:59 / abc0.20mg/kgNDDibromomethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 03:59 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 03:59 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 03:59 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 03:59 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 03:59 / abc0.20mg/kgNDStyrene SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,1,1,2-Tetrachloroethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
10/05/16 21:03 / kjw1.0mg/kg22Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-008
Client Sample ID: VP-5 7.5-8

Collection Date: 09/22/16 17:52

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 03:59 / abc0.20mg/kgNDToluene SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
10/01/16 03:59 / abc0.20mg/kgNDTrichloroethene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 03:59 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 03:59 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 03:59 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 03:59 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 03:59 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 03:59 / abc60-143%REC132    Surr: p-Bromofluorobenzene SW8260B
10/01/16 03:59 / abc71-135%REC92.0    Surr: Dibromofluoromethane SW8260B
10/01/16 03:59 / abc65-147%REC97.0    Surr: 1,2-Dichloroethane-d4 SW8260B

S 10/01/16 03:59 / abc76-133%REC68.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-009
Client Sample ID: VP-6 1-2

Collection Date: 09/23/16 08:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:22 / stp0.1%1.8Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 05:04 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 05:04 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 05:04 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 05:04 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 05:04 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 05:04 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 05:04 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 05:04 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 05:04 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 05:04 / abc0.20mg/kgNDDibromomethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 05:04 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 05:04 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 05:04 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 05:04 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 05:04 / abc0.20mg/kgNDStyrene SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,1,1,2-Tetrachloroethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
10/04/16 22:41 / kjw1.0mg/kg22Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-009
Client Sample ID: VP-6 1-2

Collection Date: 09/23/16 08:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 05:04 / abc0.20mg/kgNDToluene SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
10/01/16 05:04 / abc0.20mg/kgNDTrichloroethene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 05:04 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 05:04 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 05:04 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 05:04 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 05:04 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 05:04 / abc60-143%REC141    Surr: p-Bromofluorobenzene SW8260B
10/01/16 05:04 / abc71-135%REC101    Surr: Dibromofluoromethane SW8260B
10/01/16 05:04 / abc65-147%REC104    Surr: 1,2-Dichloroethane-d4 SW8260B

S 10/01/16 05:04 / abc76-133%REC74.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.

Page 19 of 32



LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-010
Client Sample ID: VP-6 4-4.5

Collection Date: 09/23/16 08:45

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

CHEMICAL CHARACTERISTICS
10/06/16 17:24 / stp0.1%22Organic Carbon, Total (TOC) Leco

VOLATILE ORGANIC COMPOUNDS
10/01/16 06:09 / abc0.20mg/kgNDBromoform SW8260B
10/01/16 06:09 / abc0.20mg/kgNDBenzene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDBromobenzene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDBromochloromethane SW8260B
10/01/16 06:09 / abc0.20mg/kgNDBromodichloromethane SW8260B
10/01/16 06:09 / abc0.20mg/kgNDBromomethane SW8260B
10/01/16 06:09 / abc0.20mg/kgNDCarbon tetrachloride SW8260B
10/01/16 06:09 / abc0.20mg/kgNDChlorobenzene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDChloroethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND2-Chloroethyl vinyl ether SW8260B
10/01/16 06:09 / abc0.20mg/kgNDChloroform SW8260B
10/01/16 06:09 / abc0.20mg/kgNDChloromethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND2-Chlorotoluene SW8260B
10/01/16 06:09 / abc0.20mg/kgND4-Chlorotoluene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDChlorodibromomethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,2-Dibromoethane SW8260B
10/01/16 06:09 / abc0.20mg/kgNDDibromomethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,2-Dichlorobenzene SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,3-Dichlorobenzene SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,4-Dichlorobenzene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDDichlorodifluoromethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,1-Dichloroethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,2-Dichloroethane SW8260B
10/01/16 06:09 / abc0.20mg/kgNDcis-1,2-Dichloroethene SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,1-Dichloroethene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDtrans-1,2-Dichloroethene SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,2-Dichloropropane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,3-Dichloropropane SW8260B
10/01/16 06:09 / abc0.20mg/kgND2,2-Dichloropropane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,1-Dichloropropene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDcis-1,3-Dichloropropene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDtrans-1,3-Dichloropropene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDEthylbenzene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDMethyl tert-butyl ether (MTBE) SW8260B
10/01/16 06:09 / abc0.20mg/kgNDMethylene chloride SW8260B
10/01/16 06:09 / abc4.0mg/kgNDMethyl ethyl ketone SW8260B
10/01/16 06:09 / abc0.20mg/kgNDStyrene SW8260B

J 10/01/16 06:09 / abc0.20mg/kg0.0961,1,1,2-Tetrachloroethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,1,2,2-Tetrachloroethane SW8260B
10/05/16 23:15 / kjw30mg/kg650Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16090602-010
Client Sample ID: VP-6 4-4.5

Collection Date: 09/23/16 08:45

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
10/01/16 06:09 / abc0.20mg/kgNDToluene SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,1,1-Trichloroethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,1,2-Trichloroethane SW8260B
10/01/16 06:09 / abc0.20mg/kg0.35Trichloroethene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDTrichlorofluoromethane SW8260B
10/01/16 06:09 / abc0.20mg/kgND1,2,3-Trichloropropane SW8260B
10/01/16 06:09 / abc0.20mg/kgNDVinyl chloride SW8260B
10/01/16 06:09 / abc0.20mg/kgNDm+p-Xylenes SW8260B
10/01/16 06:09 / abc0.20mg/kgNDo-Xylene SW8260B
10/01/16 06:09 / abc0.20mg/kgNDXylenes, Total SW8260B
10/01/16 06:09 / abc60-143%REC125    Surr: p-Bromofluorobenzene SW8260B
10/01/16 06:09 / abc71-135%REC99.0    Surr: Dibromofluoromethane SW8260B
10/01/16 06:09 / abc65-147%REC99.0    Surr: 1,2-Dichloroethane-d4 SW8260B

S 10/01/16 06:09 / abc76-133%REC68.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: Leco Batch: 34683

Lab ID: LCS-34683 10/06/16 16:57Laboratory Control Sample Run: LECO632_161006A
Organic Carbon, Total (TOC) 96 80 1200.103.4 %

Lab ID: H16090602-010ADUP 10/06/16 17:27Sample Duplicate Run: LECO632_161006A
Organic Carbon, Total (TOC) 300.10 5.721 %

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 34596

Lab ID: MB-34596 09/30/16 22:31Method Blank Run: 1SATURN_160930A
Benzene 0.20ND mg/kg
Bromobenzene 0.20ND mg/kg
Bromochloromethane 0.20ND mg/kg
Bromodichloromethane 0.20ND mg/kg
Bromoform 0.20ND mg/kg
Bromomethane 0.20ND mg/kg
Carbon tetrachloride 0.20ND mg/kg
Chlorobenzene 0.20ND mg/kg
Chlorodibromomethane 0.20ND mg/kg
Chloroethane 0.20ND mg/kg
2-Chloroethyl vinyl ether 0.20ND mg/kg
Chloroform 0.20ND mg/kg
Chloromethane 0.20ND mg/kg
2-Chlorotoluene 0.20ND mg/kg
4-Chlorotoluene 0.20ND mg/kg
1,2-Dibromoethane 0.20ND mg/kg
Dibromomethane 0.20ND mg/kg
1,2-Dichlorobenzene 0.20ND mg/kg
1,3-Dichlorobenzene 0.20ND mg/kg
1,4-Dichlorobenzene 0.20ND mg/kg
Dichlorodifluoromethane 0.20ND mg/kg
1,1-Dichloroethane 0.20ND mg/kg
1,2-Dichloroethane 0.20ND mg/kg
1,1-Dichloroethene 0.20ND mg/kg
cis-1,2-Dichloroethene 0.20ND mg/kg
trans-1,2-Dichloroethene 0.20ND mg/kg
1,2-Dichloropropane 0.20ND mg/kg
1,3-Dichloropropane 0.20ND mg/kg
2,2-Dichloropropane 0.20ND mg/kg
1,1-Dichloropropene 0.20ND mg/kg
cis-1,3-Dichloropropene 0.20ND mg/kg
trans-1,3-Dichloropropene 0.20ND mg/kg
Ethylbenzene 0.20ND mg/kg
Methyl tert-butyl ether (MTBE) 0.20ND mg/kg
Methyl ethyl ketone 4.0ND mg/kg
Methylene chloride 0.20ND mg/kg
Styrene 0.20ND mg/kg
1,1,1,2-Tetrachloroethane 0.20ND mg/kg
1,1,2,2-Tetrachloroethane 0.20ND mg/kg
Tetrachloroethene 0.20ND mg/kg
Toluene 0.20ND mg/kg
1,1,1-Trichloroethane 0.20ND mg/kg
1,1,2-Trichloroethane 0.20ND mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 34596

Lab ID: MB-34596 09/30/16 22:31Method Blank Run: 1SATURN_160930A
Trichloroethene 0.20ND mg/kg
Trichlorofluoromethane 0.20ND mg/kg
1,2,3-Trichloropropane 0.20ND mg/kg
Vinyl chloride 0.20ND mg/kg
m+p-Xylenes 0.20ND mg/kg
o-Xylene 0.20ND mg/kg
    Surr: 1,2-Dichloroethane-d4 108 65 1470.20
    Surr: Dibromofluoromethane 106 71 1350.20
    Surr: p-Bromofluorobenzene 132 60 1430.20
    Surr: Toluene-d8 86 76 1330.20

Lab ID: LCS-34596 10/04/16 19:16Laboratory Control Sample Run: 1SATURN_161004A
Benzene 93 71 1190.200.928 mg/kg
Bromobenzene 101 77 1340.201.01 mg/kg
Bromochloromethane 79 61 1290.200.791 mg/kg
Bromodichloromethane 99 64 1390.200.992 mg/kg
Bromoform 91 52 1410.200.912 mg/kg
Bromomethane 119 40 1210.201.19 mg/kg
Carbon tetrachloride 98 65 1310.200.976 mg/kg
Chlorobenzene 102 74 1310.201.02 mg/kg
Chlorodibromomethane 96 58 1350.200.960 mg/kg
Chloroethane 64 53 1400.200.639 mg/kg
2-Chloroethyl vinyl ether 99 67.2 1130.200.992 mg/kg
Chloroform 86 65 1260.200.856 mg/kg
Chloromethane 108 46 1440.201.08 mg/kg
2-Chlorotoluene 97 72 1370.200.968 mg/kg
4-Chlorotoluene 107 70 1330.201.07 mg/kg
1,2-Dibromoethane 104 54 1310.201.04 mg/kg
Dibromomethane 89 60 1400.200.888 mg/kg
1,2-Dichlorobenzene 101 61 1370.201.01 mg/kg
1,3-Dichlorobenzene 102 67 1330.201.02 mg/kg
1,4-Dichlorobenzene 105 62 1370.201.05 mg/kg
Dichlorodifluoromethane 89 38 1320.200.888 mg/kg
1,1-Dichloroethane 93 66 1240.200.928 mg/kg
1,2-Dichloroethane 106 54 1250.201.06 mg/kg
1,1-Dichloroethene 104 64 1130.201.04 mg/kg
cis-1,2-Dichloroethene 94 68 1330.200.936 mg/kg
trans-1,2-Dichloroethene 91 70 1300.200.912 mg/kg
1,2-Dichloropropane 106 78 1430.201.06 mg/kg
1,3-Dichloropropane 94 63 1400.200.944 mg/kg
2,2-Dichloropropane 98 71 1370.200.976 mg/kg
1,1-Dichloropropene 102 66 1360.201.02 mg/kg
cis-1,3-Dichloropropene 103 75 1370.201.03 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 34596

Lab ID: LCS-34596 10/04/16 19:16Laboratory Control Sample Run: 1SATURN_161004A
trans-1,3-Dichloropropene 91 70 1070.200.912 mg/kg
Ethylbenzene 99 78 1320.200.992 mg/kg
Methyl tert-butyl ether (MTBE) 81 57 1320.200.808 mg/kg
Methyl ethyl ketone 82 50 1504.08.16 mg/kg
Methylene chloride 94 62 1250.200.944 mg/kg
Styrene 96 70 1320.200.960 mg/kg
1,1,1,2-Tetrachloroethane 94 73 1270.200.944 mg/kg
1,1,2,2-Tetrachloroethane 98 74 1200.200.984 mg/kg
Tetrachloroethene 105 84 1080.201.05 mg/kg
Toluene 105 78 1250.201.05 mg/kg
1,1,1-Trichloroethane 94 73 1240.200.944 mg/kg
1,1,2-Trichloroethane 95 78 1140.200.952 mg/kg
Trichloroethene 109 70 1440.201.09 mg/kg
Trichlorofluoromethane 106 60 1280.201.06 mg/kg
1,2,3-Trichloropropane 95 63 1480.200.952 mg/kg
Vinyl chloride 114 64 1240.201.14 mg/kg
m+p-Xylenes 98 74 1360.201.97 mg/kg
o-Xylene 102 70 1340.201.02 mg/kg
    Surr: 1,2-Dichloroethane-d4 107 65 1470.20
    Surr: Dibromofluoromethane 90 71 1350.20
    Surr: p-Bromofluorobenzene 101 60 1430.20
    Surr: Toluene-d8 101 76 1330.20

Lab ID: H16090602-004AMS 10/04/16 19:57Sample Matrix Spike Run: 1SATURN_161004A
Benzene 87 71 1190.200.872 mg/kg
Bromobenzene 83 77 1340.200.832 mg/kg
Bromochloromethane 74 61 1290.200.738 mg/kg
Bromodichloromethane 83 64 1390.200.832 mg/kg
Bromoform 70 52 1410.200.698 mg/kg
Bromomethane 102 40 1210.201.02 mg/kg
Carbon tetrachloride 88 65 1310.200.880 mg/kg
Chlorobenzene 85 74 1310.200.848 mg/kg
Chlorodibromomethane 82 58 1350.200.824 mg/kg
Chloroethane 34 53 1400.200.344 mg/kg S
2-Chloroethyl vinyl ether 79 67.2 1130.200.794 mg/kg
Chloroform 76 65 1260.200.762 mg/kg
Chloromethane 81 46 1440.200.808 mg/kg
2-Chlorotoluene 78 72 1370.200.785 mg/kg
4-Chlorotoluene 88 70 1330.200.880 mg/kg
1,2-Dibromoethane 91 54 1310.200.912 mg/kg
Dibromomethane 71 60 1400.200.710 mg/kg
1,2-Dichlorobenzene 82 61 1370.200.816 mg/kg
1,3-Dichlorobenzene 84 67 1330.200.840 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 34596

Lab ID: H16090602-004AMS 10/04/16 19:57Sample Matrix Spike Run: 1SATURN_161004A
1,4-Dichlorobenzene 89 62 1370.200.888 mg/kg
Dichlorodifluoromethane 60 38 1320.200.604 mg/kg
1,1-Dichloroethane 83 66 1240.200.832 mg/kg
1,2-Dichloroethane 97 54 1250.200.968 mg/kg
1,1-Dichloroethene 91 64 1130.200.912 mg/kg
cis-1,2-Dichloroethene 84 68 1330.200.840 mg/kg
trans-1,2-Dichloroethene 87 70 1300.200.872 mg/kg
1,2-Dichloropropane 86 78 1430.200.856 mg/kg
1,3-Dichloropropane 82 63 1400.200.824 mg/kg
2,2-Dichloropropane 87 71 1370.200.872 mg/kg
1,1-Dichloropropene 89 66 1360.200.888 mg/kg
cis-1,3-Dichloropropene 82 75 1370.200.816 mg/kg
trans-1,3-Dichloropropene 78 70 1070.200.777 mg/kg
Ethylbenzene 85 78 1320.200.848 mg/kg
Methyl tert-butyl ether (MTBE) 78 57 1320.200.784 mg/kg
Methyl ethyl ketone 72 50 1504.07.18 mg/kg
Methylene chloride 83 62 1250.200.832 mg/kg
Styrene 84 70 1320.200.840 mg/kg
1,1,1,2-Tetrachloroethane 82 73 1270.200.816 mg/kg
1,1,2,2-Tetrachloroethane 90 74 1200.200.896 mg/kg
Tetrachloroethene 85 84 1080.200.896 mg/kg
Toluene 86 78 1250.200.856 mg/kg
1,1,1-Trichloroethane 82 73 1240.200.816 mg/kg
1,1,2-Trichloroethane 75 78 1140.200.754 mg/kg S
Trichloroethene 86 70 1440.200.856 mg/kg
Trichlorofluoromethane 94 60 1280.200.936 mg/kg
1,2,3-Trichloropropane 62 63 1480.200.621 mg/kg S
Vinyl chloride 86 64 1240.200.856 mg/kg
m+p-Xylenes 82 74 1360.201.64 mg/kg
o-Xylene 85 70 1340.200.848 mg/kg
    Surr: 1,2-Dichloroethane-d4 91 65 1470.20
    Surr: Dibromofluoromethane 79 71 1350.20
    Surr: p-Bromofluorobenzene 79 60 1430.20
    Surr: Toluene-d8 78 76 1330.20

Lab ID: H16090602-004AMSD 10/04/16 20:30Sample Matrix Spike Duplicate Run: 1SATURN_161004A
Benzene 86 71 119 200.20 1.90.856 mg/kg
Bromobenzene 79 77 134 200.20 4.80.793 mg/kg
Bromochloromethane 72 61 129 200.20 2.30.722 mg/kg
Bromodichloromethane 92 64 139 200.20 100.920 mg/kg
Bromoform 68 52 141 200.20 3.30.675 mg/kg
Bromomethane 100 40 121 200.20 1.61.00 mg/kg
Carbon tetrachloride 85 65 131 200.20 3.70.848 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 34596

Lab ID: H16090602-004AMSD 10/04/16 20:30Sample Matrix Spike Duplicate Run: 1SATURN_161004A
Chlorobenzene 86 74 131 200.20 0.90.856 mg/kg
Chlorodibromomethane 83 58 135 200.20 1.00.832 mg/kg
Chloroethane 33 53 140 200.20 5.30.326 mg/kg S
2-Chloroethyl vinyl ether 90 67.2 113 200.20 120.896 mg/kg
Chloroform 77 65 126 200.20 1.30.771 mg/kg
Chloromethane 78 46 144 200.20 3.90.777 mg/kg
2-Chlorotoluene 75 72 137 200.20 4.80.748 mg/kg
4-Chlorotoluene 82 70 133 200.20 6.60.824 mg/kg
1,2-Dibromoethane 90 54 131 200.20 0.90.904 mg/kg
Dibromomethane 77 60 140 200.20 7.70.766 mg/kg
1,2-Dichlorobenzene 82 61 137 200.20 0.00.816 mg/kg
1,3-Dichlorobenzene 84 67 133 200.20 0.00.840 mg/kg
1,4-Dichlorobenzene 88 62 137 200.20 0.90.880 mg/kg
Dichlorodifluoromethane 54 38 132 200.20 120.536 mg/kg
1,1-Dichloroethane 82 66 124 200.20 1.90.816 mg/kg
1,2-Dichloroethane 96 54 125 200.20 0.80.960 mg/kg
1,1-Dichloroethene 92 64 113 200.20 0.90.920 mg/kg
cis-1,2-Dichloroethene 82 68 133 200.20 2.90.816 mg/kg
trans-1,2-Dichloroethene 81 70 130 200.20 7.60.808 mg/kg
1,2-Dichloropropane 95 78 143 200.20 110.952 mg/kg
1,3-Dichloropropane 88 63 140 200.20 6.60.880 mg/kg
2,2-Dichloropropane 86 71 137 200.20 0.90.864 mg/kg
1,1-Dichloropropene 88 66 136 200.20 0.90.880 mg/kg
cis-1,3-Dichloropropene 89 75 137 200.20 8.50.888 mg/kg
trans-1,3-Dichloropropene 82 70 107 200.20 5.90.824 mg/kg
Ethylbenzene 82 78 132 200.20 3.80.816 mg/kg
Methyl tert-butyl ether (MTBE) 83 57 132 200.20 5.90.832 mg/kg
Methyl ethyl ketone 82 50 150 204.0 138.16 mg/kg
Methylene chloride 83 62 125 200.20 0.00.832 mg/kg
Styrene 82 70 132 200.20 2.90.816 mg/kg
1,1,1,2-Tetrachloroethane 80 73 127 200.20 2.60.795 mg/kg
1,1,2,2-Tetrachloroethane 84 74 120 200.20 6.50.840 mg/kg
Tetrachloroethene 85 84 108 200.20 0.00.896 mg/kg
Toluene 86 78 125 200.20 0.00.856 mg/kg
1,1,1-Trichloroethane 81 73 124 200.20 1.00.808 mg/kg
1,1,2-Trichloroethane 86 78 114 200.20 130.856 mg/kg
Trichloroethene 87 70 144 200.20 1.90.872 mg/kg
Trichlorofluoromethane 90 60 128 200.20 4.40.896 mg/kg
1,2,3-Trichloropropane 67 63 148 200.20 7.00.666 mg/kg
Vinyl chloride 80 64 124 200.20 6.80.800 mg/kg
m+p-Xylenes 79 74 136 200.20 3.51.58 mg/kg
o-Xylene 82 70 134 200.20 3.80.816 mg/kg
    Surr: 1,2-Dichloroethane-d4 95 65 1470.20

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 34596

Lab ID: H16090602-004AMSD 10/04/16 20:30Sample Matrix Spike Duplicate Run: 1SATURN_161004A
    Surr: Dibromofluoromethane 80 71 1350.20
    Surr: p-Bromofluorobenzene 77 60 1430.20
    Surr: Toluene-d8 84 76 1330.20

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R119108

Lab ID: 093016_CCV_25 09/30/16 21:25Continuing Calibration Verification Standard
Benzene 101 70 1300.201.01 mg/kg
Bromobenzene 103 70 1300.201.03 mg/kg
Bromochloromethane 110 70 1300.201.10 mg/kg
Bromodichloromethane 101 70 1300.201.01 mg/kg
Bromoform 121 70 1300.201.21 mg/kg
Bromomethane 108 70 1300.201.08 mg/kg
Carbon tetrachloride 104 70 1300.201.04 mg/kg
Chlorobenzene 92 70 1300.200.920 mg/kg
Chlorodibromomethane 120 70 1300.201.20 mg/kg
Chloroethane 172 70 1300.201.72 mg/kg S
2-Chloroethyl vinyl ether 71 70 1300.200.707 mg/kg
Chloroform 102 80 1200.201.02 mg/kg
Chloromethane 121 70 1300.201.21 mg/kg
2-Chlorotoluene 112 70 1300.201.12 mg/kg
4-Chlorotoluene 102 70 1300.201.02 mg/kg
1,2-Dibromoethane 116 70 1300.201.16 mg/kg
Dibromomethane 101 70 1300.201.01 mg/kg
1,2-Dichlorobenzene 108 70 1300.201.08 mg/kg
1,3-Dichlorobenzene 97 70 1300.200.968 mg/kg
1,4-Dichlorobenzene 106 70 1300.201.06 mg/kg
Dichlorodifluoromethane 97 70 1300.200.968 mg/kg
1,1-Dichloroethane 126 70 1300.201.26 mg/kg
1,2-Dichloroethane 109 70 1300.201.09 mg/kg
1,1-Dichloroethene 110 80 1200.201.10 mg/kg
cis-1,2-Dichloroethene 118 70 1300.201.18 mg/kg
trans-1,2-Dichloroethene 114 70 1300.201.14 mg/kg
1,2-Dichloropropane 120 80 1200.201.20 mg/kg
1,3-Dichloropropane 103 70 1300.201.03 mg/kg
2,2-Dichloropropane 112 70 1300.201.12 mg/kg
1,1-Dichloropropene 90 70 1300.200.896 mg/kg
cis-1,3-Dichloropropene 102 70 1300.201.02 mg/kg
trans-1,3-Dichloropropene 102 70 1300.201.02 mg/kg
Ethylbenzene 104 80 1200.201.04 mg/kg
Methyl tert-butyl ether (MTBE) 106 70 1300.201.06 mg/kg
Methyl ethyl ketone 108 70 1304.010.8 mg/kg
Methylene chloride 109 70 1300.201.09 mg/kg
Styrene 91 70 1300.200.912 mg/kg
1,1,1,2-Tetrachloroethane 110 70 1300.201.10 mg/kg
1,1,2,2-Tetrachloroethane 110 70 1300.201.10 mg/kg
Tetrachloroethene 98 70 1300.200.984 mg/kg
Toluene 99 80 1200.200.992 mg/kg
1,1,1-Trichloroethane 105 70 1300.201.05 mg/kg
1,1,2-Trichloroethane 107 70 1300.201.07 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16090602

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R119108

Lab ID: 093016_CCV_25 09/30/16 21:25Continuing Calibration Verification Standard
Trichloroethene 104 70 1300.201.04 mg/kg
Trichlorofluoromethane 110 70 1300.201.10 mg/kg
1,2,3-Trichloropropane 122 70 1300.201.22 mg/kg
Vinyl chloride 101 80 1200.201.01 mg/kg
m+p-Xylenes 102 70 1300.202.05 mg/kg
o-Xylene 95 70 1300.200.952 mg/kg
    Surr: 1,2-Dichloroethane-d4 108 70 1300.20
    Surr: Dibromofluoromethane 103 70 1300.20
    Surr: p-Bromofluorobenzene 94 70 1300.20
    Surr: Toluene-d8 96 70 1300.20

Method: SW8260B Analytical Run: R119206

Lab ID: 100416_CCV_19 10/04/16 18:20Continuing Calibration Verification Standard
Tetrachloroethene 102 70 1300.201.02 mg/kg
    Surr: 1,2-Dichloroethane-d4 101 70 1300.20
    Surr: Dibromofluoromethane 91 70 1300.20
    Surr: p-Bromofluorobenzene 101 70 1300.20
    Surr: Toluene-d8 98 70 1300.20

Method: SW8260B Analytical Run: R119216

Lab ID: 100516_CCV_23 10/05/16 19:57Continuing Calibration Verification Standard
Tetrachloroethene 96 70 1300.200.960 mg/kg
    Surr: 1,2-Dichloroethane-d4 121 70 1300.20
    Surr: Dibromofluoromethane 95 70 1300.20
    Surr: p-Bromofluorobenzene 94 70 1300.20
    Surr: Toluene-d8 94 70 1300.20

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?
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£

£

£

Not Present

Not Present

Not Present

£

R

R

Not Applicable

Not Applicable R

R

5.8°C  On Ice

9/28/2016Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

9/30/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
Density is a requested analysis on the COC.  Per Rye, we are not analyzing for density.
Dashes and ' marks inconsistent between sample ID on COC and bottles.  Logged in with ID from COC.  tl 9/28/16

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H16090602
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site Hustad Center
2. Site code or facility 
ID (if applicable) Horizontal Drilling Soil Sample

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, HydroSolutions SOPs for soil sample 
collection

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/3/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

12/21/2016 M/D/YY

12. Sample collection 
end date

12/21/2016 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method 8260 Volatile Organic Compounds (VOCs) - Short List

Delete Method Moisture

Delete Method Volatile Organics, Methanol Extraction

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1612048215. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Soil moisture analysis was performed past recommended 
holding time. Does not affect data usability.

Yes         No                                                       Comments





17a. Were chain-of-custody 
forms complete?

Yes         No                                                       Comments


17b. Were samples received in 
good condition, preserved, and at 
appropriate temperature (VOA no 
headspace, appropriate pH, 
temperature 4° C +/- 2° for most 
samples)?

Yes         No                                                       Comments



H qualifier for moisture

17c. Were the samples analyzed 
within method-specified or 
technical holding times?

Yes         No                                                       Comments


If no, explain

Soil moisture analysis was performed past recommended holding time. Does not affect data usability.
18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

S qualifiers for Bromomethane, 2-Chloroethyl vinyl ether, 
and Tetrachloroethene (PCE) for % recovery above high 
limit. S qualifier for Chloroethane for % recovery below low 
limit. Possible high bias in the accuracy of the results for 
PCE in results, but data usability is not affected for intended 
purpose of investigation and background information.

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

Yes         No                                                       Comments



If no, explain
S qualifier (spike recovery outside of advisory limits) for Chloroethane.
18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

Yes         No                                                       Comments



If no, explain
RPDs exceeded for 2-Chlorotoluene, 1,4-Dichlorobenzene, trans-1,3-Dichloropropene, Methyl ethyl ketone, 
Tetrachloroethene, 1,1,2-Trichloroethane, and Trichloroethene. Spike recoveries outside advisory limits for 
numerous analytes in matrix spike and matrix spike duplicate (see laboratory results). Most of these 
compounds were not detected in the sample, and are therefore not qualified.  The PCE detection in the sample 
was given a J+ data validation flag.  Overall data usability is not affected for intended purpose of investigation 
and background information.
18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

Yes         No                                                       Comments



If no, explain
N/A - no LCS duplicate



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

N/A no LCS duplicate
Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

1 method blank for 1 sample (100%)
Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Yes         No                                                       Comments



21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample H16120482-001AMS Below SVEH-2 9.5-7

Delete Sample H16120482-001AMSD Below SVEH-2 9.5-7

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


reported units are mg/kg for soils

24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No blanks were collected.  All detected analytes are 
assumed to be attributable to contaminants in the sample.  
No duplicates were collected because soil duplicates are 
generally impracticable for Method 8260 due to soil 
heterogeneity.

Yes         No                                                       Comments


If no, explain



28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

Field duplicates not collected, see above.
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Laboratory blanks were ND.

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? No field duplicates collected. See above.

Yes         No                                                       Comments


If no, explain

N/A. No field duplicates collected. See above
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample H16120482-001 Below SVEH-1 
9.5-7 H

Moisture analysis performed past 
recommended holding time. Does not 

bias results.

Delete Sample H16120482-001 Below SVEH-1 
9.5-7 J- Estimated, low bias for Tetrachlorethene 

results of 82 mg/kg

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?



32. Other general comments or observations? 

Data is usable for intended purpose of site investigation.

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16120482-001 Below SVEH-2 9.5-7 12/21/16 14:00 12/29/16 Soil Moisture
Volatile Organics, Methanol 
Extraction
8260-Volatile Organic Compounds - 
Short List

HydroSolutions

Project Name: DEQ 08

Work Order: H16120482

303 Clarke St
Helena, MT  59601

January 09, 2017

Energy Laboratories Inc Helena MT received the following 1 sample for HydroSolutions on 12/29/2016 for analysis.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120482-001
Client Sample ID: Below SVEH-2 9.5-7

Collection Date: 12/21/16 14:00

Matrix: Soil

Report Date: 01/09/17

DateReceived: 12/29/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL CHARACTERISTICS
H 12/29/16 11:37 / kjw0.2wt%18.0Moisture SW3550C

VOLATILE ORGANIC COMPOUNDS
12/29/16 22:05 / kjw0.20mg/kg-dryNDBromoform SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDBenzene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDBromobenzene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDBromochloromethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDBromodichloromethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDBromomethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDCarbon tetrachloride SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDChlorobenzene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDChloroethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND2-Chloroethyl vinyl ether SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDChloroform SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDChloromethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND2-Chlorotoluene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND4-Chlorotoluene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDChlorodibromomethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,2-Dibromoethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDDibromomethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,2-Dichlorobenzene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,3-Dichlorobenzene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,4-Dichlorobenzene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDDichlorodifluoromethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,1-Dichloroethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,2-Dichloroethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDcis-1,2-Dichloroethene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,1-Dichloroethene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDtrans-1,2-Dichloroethene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,2-Dichloropropane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,3-Dichloropropane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND2,2-Dichloropropane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,1-Dichloropropene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDcis-1,3-Dichloropropene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDtrans-1,3-Dichloropropene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDEthylbenzene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDMethyl tert-butyl ether (MTBE) SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDMethylene chloride SW8260B
12/29/16 22:05 / kjw4.0mg/kg-dryNDMethyl ethyl ketone SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDStyrene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,1,1,2-Tetrachloroethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,1,2,2-Tetrachloroethane SW8260B
12/30/16 13:57 / kjw2.4mg/kg-dry82Tetrachloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120482-001
Client Sample ID: Below SVEH-2 9.5-7

Collection Date: 12/21/16 14:00

Matrix: Soil

Report Date: 01/09/17

DateReceived: 12/29/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/29/16 22:05 / kjw0.20mg/kg-dryNDToluene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,1,1-Trichloroethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,1,2-Trichloroethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDTrichloroethene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDTrichlorofluoromethane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryND1,2,3-Trichloropropane SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDVinyl chloride SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDm+p-Xylenes SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDo-Xylene SW8260B
12/29/16 22:05 / kjw0.20mg/kg-dryNDXylenes, Total SW8260B
12/29/16 22:05 / kjw60-143%REC135    Surr: p-Bromofluorobenzene SW8260B
12/29/16 22:05 / kjw71-135%REC90.0    Surr: Dibromofluoromethane SW8260B
12/29/16 22:05 / kjw65-147%REC95.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/29/16 22:05 / kjw76-133%REC102    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW3550C Batch: R121716

Lab ID: H16120482-001ADUP 12/29/16 11:37Sample Duplicate Run: EXTRACT OV 2_161229A
Moisture 200.20 1116.1 wt%

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: 35823

Lab ID: LCS-35823 12/30/16 11:08Laboratory Control Sample Run: 1SATURN_161230A53
Benzene 106 71 1190.201.06 mg/kg
Bromobenzene 112 77 1340.201.12 mg/kg
Bromochloromethane 82 61 1290.200.824 mg/kg
Bromodichloromethane 103 64 1390.201.03 mg/kg
Bromoform 117 52 1410.201.17 mg/kg
Bromomethane 139 40 1210.201.39 mg/kg S
Carbon tetrachloride 106 65 1310.201.06 mg/kg
Chlorobenzene 115 74 1310.201.15 mg/kg
Chlorodibromomethane 95 58 1350.200.952 mg/kg
Chloroethane 41 53 1400.200.414 mg/kg S
2-Chloroethyl vinyl ether 122 67.2 1130.201.22 mg/kg S
Chloroform 106 65 1260.201.06 mg/kg
Chloromethane 96 46 1440.200.960 mg/kg
2-Chlorotoluene 114 72 1370.201.14 mg/kg
4-Chlorotoluene 120 70 1330.201.20 mg/kg
1,2-Dibromoethane 93 54 1310.200.928 mg/kg
Dibromomethane 90 60 1400.200.904 mg/kg
1,2-Dichlorobenzene 114 61 1370.201.14 mg/kg
1,3-Dichlorobenzene 106 67 1330.201.06 mg/kg
1,4-Dichlorobenzene 114 62 1370.201.14 mg/kg
Dichlorodifluoromethane 72 38 1320.200.724 mg/kg
1,1-Dichloroethane 101 66 1240.201.01 mg/kg
1,2-Dichloroethane 90 54 1250.200.904 mg/kg
1,1-Dichloroethene 105 64 1130.201.05 mg/kg
cis-1,2-Dichloroethene 111 68 1330.201.11 mg/kg
trans-1,2-Dichloroethene 116 70 1300.201.16 mg/kg
1,2-Dichloropropane 112 78 1430.201.12 mg/kg
1,3-Dichloropropane 100 63 1400.201.00 mg/kg
2,2-Dichloropropane 99 71 1370.200.992 mg/kg
1,1-Dichloropropene 107 66 1360.201.07 mg/kg
cis-1,3-Dichloropropene 110 75 1370.201.10 mg/kg
trans-1,3-Dichloropropene 100 70 1070.201.00 mg/kg
Ethylbenzene 109 78 1320.201.09 mg/kg
Methyl tert-butyl ether (MTBE) 90 57 1320.200.896 mg/kg
Methyl ethyl ketone 80 50 1504.08.00 mg/kg
Methylene chloride 104 62 1250.201.04 mg/kg
Styrene 106 70 1320.201.06 mg/kg
1,1,1,2-Tetrachloroethane 110 73 1270.201.10 mg/kg
1,1,2,2-Tetrachloroethane 110 74 1200.201.10 mg/kg
Tetrachloroethene 110 84 1080.201.10 mg/kg S
Toluene 103 78 1250.201.03 mg/kg
1,1,1-Trichloroethane 110 73 1240.201.10 mg/kg
1,1,2-Trichloroethane 99 78 1140.200.992 mg/kg
Trichloroethene 119 70 1440.201.19 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: 35823

Lab ID: LCS-35823 12/30/16 11:08Laboratory Control Sample Run: 1SATURN_161230A53
Trichlorofluoromethane 97 60 1280.200.968 mg/kg
1,2,3-Trichloropropane 108 63 1480.201.08 mg/kg
Vinyl chloride 108 64 1240.201.08 mg/kg
m+p-Xylenes 108 74 1360.202.16 mg/kg
o-Xylene 110 70 1340.201.10 mg/kg
    Surr: 1,2-Dichloroethane-d4 86 65 1470.20
    Surr: Dibromofluoromethane 78 71 1350.20
    Surr: p-Bromofluorobenzene 102 60 1430.20
    Surr: Toluene-d8 94 76 1330.20

Lab ID: MB-35823 12/30/16 12:16Method Blank Run: 1SATURN_161230A53
Benzene 0.20ND mg/kg
Bromobenzene 0.20ND mg/kg
Bromochloromethane 0.20ND mg/kg
Bromodichloromethane 0.20ND mg/kg
Bromoform 0.20ND mg/kg
Bromomethane 0.20ND mg/kg
Carbon tetrachloride 0.20ND mg/kg
Chlorobenzene 0.20ND mg/kg
Chlorodibromomethane 0.20ND mg/kg
Chloroethane 0.20ND mg/kg
2-Chloroethyl vinyl ether 0.20ND mg/kg
Chloroform 0.20ND mg/kg
Chloromethane 0.20ND mg/kg
2-Chlorotoluene 0.20ND mg/kg
4-Chlorotoluene 0.20ND mg/kg
1,2-Dibromoethane 0.20ND mg/kg
Dibromomethane 0.20ND mg/kg
1,2-Dichlorobenzene 0.20ND mg/kg
1,3-Dichlorobenzene 0.20ND mg/kg
1,4-Dichlorobenzene 0.20ND mg/kg
Dichlorodifluoromethane 0.20ND mg/kg
1,1-Dichloroethane 0.20ND mg/kg
1,2-Dichloroethane 0.20ND mg/kg
1,1-Dichloroethene 0.20ND mg/kg
cis-1,2-Dichloroethene 0.20ND mg/kg
trans-1,2-Dichloroethene 0.20ND mg/kg
1,2-Dichloropropane 0.20ND mg/kg
1,3-Dichloropropane 0.20ND mg/kg
2,2-Dichloropropane 0.20ND mg/kg
1,1-Dichloropropene 0.20ND mg/kg
cis-1,3-Dichloropropene 0.20ND mg/kg
trans-1,3-Dichloropropene 0.20ND mg/kg
Ethylbenzene 0.20ND mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: 35823

Lab ID: MB-35823 12/30/16 12:16Method Blank Run: 1SATURN_161230A53
Methyl tert-butyl ether (MTBE) 0.20ND mg/kg
Methyl ethyl ketone 4.0ND mg/kg
Methylene chloride 0.20ND mg/kg
Styrene 0.20ND mg/kg
1,1,1,2-Tetrachloroethane 0.20ND mg/kg
1,1,2,2-Tetrachloroethane 0.20ND mg/kg
Tetrachloroethene 0.20ND mg/kg
Toluene 0.20ND mg/kg
1,1,1-Trichloroethane 0.20ND mg/kg
1,1,2-Trichloroethane 0.20ND mg/kg
Trichloroethene 0.20ND mg/kg
Trichlorofluoromethane 0.20ND mg/kg
1,2,3-Trichloropropane 0.20ND mg/kg
Vinyl chloride 0.20ND mg/kg
m+p-Xylenes 0.20ND mg/kg
o-Xylene 0.20ND mg/kg
    Surr: 1,2-Dichloroethane-d4 86 65 1470.20
    Surr: Dibromofluoromethane 86 71 1350.20
    Surr: p-Bromofluorobenzene 109 60 1430.20
    Surr: Toluene-d8 90 76 1330.20

Lab ID: H16120482-001AMS 12/30/16 14:30Sample Matrix Spike Run: 1SATURN_161230A53
Benzene 91 71 1190.201.10 mg/kg-dry
Bromobenzene 103 77 1340.201.26 mg/kg-dry
Bromochloromethane 186 61 1290.202.26 mg/kg-dry S
Bromodichloromethane 86 64 1390.201.05 mg/kg-dry
Bromoform 114 52 1410.201.39 mg/kg-dry
Bromomethane 170 40 1210.202.07 mg/kg-dry S
Carbon tetrachloride 90 65 1310.201.09 mg/kg-dry
Chlorobenzene 86 74 1310.201.05 mg/kg-dry
Chlorodibromomethane 82 58 1350.201.00 mg/kg-dry
Chloroethane 242 53 1400.202.95 mg/kg-dry S
2-Chloroethyl vinyl ether 0 67.2 1130.20ND mg/kg-dry S
Chloroform 106 65 1260.201.30 mg/kg-dry
Chloromethane 83 46 1440.201.01 mg/kg-dry
2-Chlorotoluene 137 72 1370.201.67 mg/kg-dry
4-Chlorotoluene 70 70 1330.200.853 mg/kg-dry
1,2-Dibromoethane 62 54 1310.200.755 mg/kg-dry
Dibromomethane 73 60 1400.200.895 mg/kg-dry
1,2-Dichlorobenzene 81 61 1370.200.983 mg/kg-dry
1,3-Dichlorobenzene 73 67 1330.200.894 mg/kg-dry
1,4-Dichlorobenzene 67 62 1370.200.815 mg/kg-dry
Dichlorodifluoromethane 0 38 1320.20ND mg/kg-dry S
1,1-Dichloroethane 83 66 1240.201.01 mg/kg-dry

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: 35823

Lab ID: H16120482-001AMS 12/30/16 14:30Sample Matrix Spike Run: 1SATURN_161230A53
1,2-Dichloroethane 134 54 1250.201.63 mg/kg-dry S
1,1-Dichloroethene 92 64 1130.201.13 mg/kg-dry
cis-1,2-Dichloroethene 97 68 1330.201.18 mg/kg-dry
trans-1,2-Dichloroethene 93 70 1300.201.13 mg/kg-dry
1,2-Dichloropropane 94 78 1430.201.14 mg/kg-dry
1,3-Dichloropropane 80 63 1400.200.970 mg/kg-dry
2,2-Dichloropropane 78 71 1370.200.956 mg/kg-dry
1,1-Dichloropropene 88 66 1360.201.08 mg/kg-dry
cis-1,3-Dichloropropene 94 75 1370.201.15 mg/kg-dry
trans-1,3-Dichloropropene 48 70 1070.200.587 mg/kg-dry S
Ethylbenzene 86 78 1320.201.04 mg/kg-dry
Methyl tert-butyl ether (MTBE) 79 57 1320.200.966 mg/kg-dry
Methyl ethyl ketone 75 50 1504.09.13 mg/kg-dry
Methylene chloride 88 62 1250.201.07 mg/kg-dry
Styrene 67 70 1320.200.814 mg/kg-dry S
1,1,1,2-Tetrachloroethane 111 73 1270.201.35 mg/kg-dry
1,1,2,2-Tetrachloroethane 136 74 1200.201.66 mg/kg-dry S
Tetrachloroethene 16 84 1080.2081.9 mg/kg-dry S
Toluene 81 78 1250.200.987 mg/kg-dry
1,1,1-Trichloroethane 94 73 1240.201.15 mg/kg-dry
1,1,2-Trichloroethane 83 78 1140.201.01 mg/kg-dry
Trichloroethene 105 70 1440.201.29 mg/kg-dry
Trichlorofluoromethane 81 60 1280.200.991 mg/kg-dry
1,2,3-Trichloropropane 0 63 1480.20ND mg/kg-dry S
Vinyl chloride 74 64 1240.200.905 mg/kg-dry
m+p-Xylenes 85 74 1360.202.07 mg/kg-dry
o-Xylene 83 70 1340.201.02 mg/kg-dry
    Surr: 1,2-Dichloroethane-d4 69 65 1470.20
    Surr: Dibromofluoromethane 80 71 1350.20
    Surr: p-Bromofluorobenzene 117 60 1430.20
    Surr: Toluene-d8 86 76 1330.20

Lab ID: H16120482-001AMSD 12/30/16 15:04Sample Matrix Spike Duplicate Run: 1SATURN_161230A53
Benzene 98 71 119 200.20 5.61.17 mg/kg-dry
Bromobenzene 99 77 134 200.20 6.81.18 mg/kg-dry
Bromochloromethane 187 61 129 200.20 1.42.23 mg/kg-dry S
Bromodichloromethane 97 64 139 200.20 101.16 mg/kg-dry
Bromoform 101 52 141 200.20 141.20 mg/kg-dry
Bromomethane 170 40 121 200.20 2.22.02 mg/kg-dry S
Carbon tetrachloride 89 65 131 200.20 3.01.06 mg/kg-dry
Chlorobenzene 102 74 131 200.20 151.22 mg/kg-dry
Chlorodibromomethane 81 58 135 200.20 3.40.969 mg/kg-dry
Chloroethane 246 53 140 200.20 0.32.94 mg/kg-dry S
2-Chloroethyl vinyl ether 0 67.2 113 200.20ND mg/kg-dry S

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: 35823

Lab ID: H16120482-001AMSD 12/30/16 15:04Sample Matrix Spike Duplicate Run: 1SATURN_161230A53
Chloroform 119 65 126 200.20 9.01.42 mg/kg-dry
Chloromethane 83 46 144 200.20 1.80.988 mg/kg-dry
2-Chlorotoluene 114 72 137 200.20 211.36 mg/kg-dry R
4-Chlorotoluene 85 70 133 200.20 171.01 mg/kg-dry
1,2-Dibromoethane 67 54 131 200.20 5.90.801 mg/kg-dry
Dibromomethane 84 60 140 200.20 110.996 mg/kg-dry
1,2-Dichlorobenzene 89 61 137 200.20 7.21.06 mg/kg-dry
1,3-Dichlorobenzene 85 67 133 200.20 131.02 mg/kg-dry
1,4-Dichlorobenzene 87 62 137 200.20 241.04 mg/kg-dry R
Dichlorodifluoromethane 0 38 132 200.20ND mg/kg-dry S
1,1-Dichloroethane 81 66 124 200.20 4.80.965 mg/kg-dry
1,2-Dichloroethane 120 54 125 200.20 131.43 mg/kg-dry
1,1-Dichloroethene 102 64 113 200.20 7.31.21 mg/kg-dry
cis-1,2-Dichloroethene 96 68 133 200.20 3.21.15 mg/kg-dry
trans-1,2-Dichloroethene 96 70 130 200.20 0.71.14 mg/kg-dry
1,2-Dichloropropane 92 78 143 200.20 4.71.09 mg/kg-dry
1,3-Dichloropropane 79 63 140 200.20 3.00.941 mg/kg-dry
2,2-Dichloropropane 89 71 137 200.20 111.07 mg/kg-dry
1,1-Dichloropropene 104 66 136 200.20 141.24 mg/kg-dry
cis-1,3-Dichloropropene 93 75 137 200.20 3.81.11 mg/kg-dry
trans-1,3-Dichloropropene 76 70 107 200.20 430.904 mg/kg-dry R
Ethylbenzene 85 78 132 200.20 2.61.02 mg/kg-dry
Methyl tert-butyl ether (MTBE) 90 57 132 200.20 111.08 mg/kg-dry
Methyl ethyl ketone 98 50 150 204.0 2511.7 mg/kg-dry R
Methylene chloride 97 62 125 200.20 7.71.15 mg/kg-dry
Styrene 70 70 132 200.20 2.40.834 mg/kg-dry
1,1,1,2-Tetrachloroethane 115 73 127 200.20 1.61.37 mg/kg-dry
1,1,2,2-Tetrachloroethane 143 74 120 200.20 2.81.71 mg/kg-dry S
Tetrachloroethene -3290 84 108 200.20 6342.5 mg/kg-dry SR
Toluene 91 78 125 200.20 9.81.09 mg/kg-dry
1,1,1-Trichloroethane 93 73 124 200.20 3.91.10 mg/kg-dry
1,1,2-Trichloroethane 107 78 114 200.20 231.27 mg/kg-dry R
Trichloroethene 87 70 144 200.20 221.03 mg/kg-dry R
Trichlorofluoromethane 83 60 128 200.20 0.50.986 mg/kg-dry
1,2,3-Trichloropropane 0 63 148 200.20ND mg/kg-dry S
Vinyl chloride 72 64 124 200.20 5.70.855 mg/kg-dry
m+p-Xylenes 83 74 136 200.20 4.11.98 mg/kg-dry
o-Xylene 89 70 134 200.20 4.41.06 mg/kg-dry
    Surr: 1,2-Dichloroethane-d4 62 65 1470.20 S
    Surr: Dibromofluoromethane 89 71 1350.20
    Surr: p-Bromofluorobenzene 91 60 1430.20
    Surr: Toluene-d8 91 76 1330.20

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
R - RPD exceeds advisory limit. S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R121688

Lab ID: 122916_CCV_3 12/29/16 10:51Continuing Calibration Verification Standard52
Benzene 97 70 1300.200.968 mg/kg
Bromobenzene 99 70 1300.200.992 mg/kg
Bromochloromethane 83 70 1300.200.832 mg/kg
Bromodichloromethane 94 70 1300.200.944 mg/kg
Bromoform 104 70 1300.201.04 mg/kg
Bromomethane 118 70 1300.201.18 mg/kg
Carbon tetrachloride 101 70 1300.201.01 mg/kg
Chlorobenzene 101 70 1300.201.01 mg/kg
Chlorodibromomethane 91 70 1300.200.912 mg/kg
Chloroethane 248 70 1300.202.48 mg/kg S
2-Chloroethyl vinyl ether 75 70 1300.200.746 mg/kg
Chloroform 100 80 1200.201.00 mg/kg
Chloromethane 90 70 1300.200.896 mg/kg
2-Chlorotoluene 106 70 1300.201.06 mg/kg
4-Chlorotoluene 106 70 1300.201.06 mg/kg
1,2-Dibromoethane 85 70 1300.200.848 mg/kg
Dibromomethane 89 70 1300.200.888 mg/kg
1,2-Dichlorobenzene 90 70 1300.200.904 mg/kg
1,3-Dichlorobenzene 92 70 1300.200.920 mg/kg
1,4-Dichlorobenzene 95 70 1300.200.952 mg/kg
Dichlorodifluoromethane 87 70 1300.200.872 mg/kg
1,1-Dichloroethane 101 70 1300.201.01 mg/kg
1,2-Dichloroethane 78 70 1300.200.778 mg/kg
1,1-Dichloroethene 100 80 1200.201.00 mg/kg
cis-1,2-Dichloroethene 102 70 1300.201.02 mg/kg
trans-1,2-Dichloroethene 107 70 1300.201.07 mg/kg
1,2-Dichloropropane 110 80 1200.201.10 mg/kg
1,3-Dichloropropane 78 70 1300.200.777 mg/kg
2,2-Dichloropropane 99 70 1300.200.992 mg/kg
1,1-Dichloropropene 104 70 1300.201.04 mg/kg
cis-1,3-Dichloropropene 89 70 1300.200.888 mg/kg
trans-1,3-Dichloropropene 87 70 1300.200.872 mg/kg
Ethylbenzene 101 80 1200.201.01 mg/kg
Methyl tert-butyl ether (MTBE) 71 70 1300.200.714 mg/kg
Methyl ethyl ketone 78 70 1304.07.76 mg/kg
Methylene chloride 94 70 1300.200.936 mg/kg
Styrene 96 70 1300.200.960 mg/kg
1,1,1,2-Tetrachloroethane 109 70 1300.201.09 mg/kg
1,1,2,2-Tetrachloroethane 98 70 1300.200.984 mg/kg
Toluene 104 80 1200.201.04 mg/kg
1,1,1-Trichloroethane 102 70 1300.201.02 mg/kg
1,1,2-Trichloroethane 91 70 1300.200.912 mg/kg
Trichloroethene 114 70 1300.201.14 mg/kg
Trichlorofluoromethane 86 70 1300.200.856 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120482

QA/QC Summary Report

01/09/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R121688

Lab ID: 122916_CCV_3 12/29/16 10:51Continuing Calibration Verification Standard52
1,2,3-Trichloropropane 101 70 1300.201.01 mg/kg
Vinyl chloride 94 80 1200.200.944 mg/kg
m+p-Xylenes 102 70 1300.202.05 mg/kg
o-Xylene 100 70 1300.201.00 mg/kg
    Surr: 1,2-Dichloroethane-d4 80 70 1300.20
    Surr: Dibromofluoromethane 78 70 1300.20
    Surr: p-Bromofluorobenzene 104 70 1300.20
    Surr: Toluene-d8 96 70 1300.20

Method: SW8260B Analytical Run: R121689

Lab ID: 123016_CCV_3 12/30/16 10:23Continuing Calibration Verification Standard
Tetrachloroethene 106 70 1300.201.06 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

£ £

£

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

R

R

R

No VOA vials submitted

Not Applicable R

R

5.5°C  No Ice

12/29/2016Wanda Johnson

Hand Del

wjj

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\kwiegand

12/29/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H16120482
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Data Validation 

Soil Vapor Analytical Results 



  2017.03.02 | Page 1 
 

Data Validation Report – Project Baseline Soil Vapor Sampling 
 

Project Name 
Helena Solvent Site - SVE System 
Installation 

Name and Date of Guidance 
Document 

DEQ Contract No. 414026 Task 
Order No. 8 May 2011 Hustad LLC 
Property Source Area Investigation 

Laboratory Name Pace Analytical Services, LLC 
Laboratory Project ID 10368895 
Sample Matrix Air 
Sample Start and End Dates 11/01/16, 11/02/16 

Parameters Included 
VOCs using EPA Method TO-15, 
Helium by Method 3C Gases 

Date Validated 3/14/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Six total soil vapor samples were collected by HydroSolutions on November 1 and November 2, 
2016 to establish baseline soil vapor conditions at the Hustad Center prior to soil vapor 
extraction (SVE) system installation. Three samples were collected from the subslab area and 
three samples were collected at soil vapor monitoring probes, installed at a depth of 10 feet 
below the slab. Samples were shipped to Pace Analytical Services, LLC (Pace) laboratory in 
Minneapolis, MN on November 3, 2016. Samples were received by Pace on November 7, 2016 
and subsequently analyzed for the following six volatile organic compounds (VOCs): 1,1,2,2-
tetrachloroethane, cis-1,2-dichloroethene, tetrachloroethene (PCE), trichloroethene (TCE), 
trans-1,2-dichloroethene, and vinyl chloride. The air samples were also analyzed for Helium, 
which was used as a tracer gas. The three vapor point probe samples and three subslab 
samples were analyzed according to EPA Method TO-15, and Method 3C Gases on November 
13, 15, and 16, 2016.  

Six additional samples are shown in the laboratory report which are associated with the 
individual canister certification that was completed by Pace on October 11, 17, 20, 21, 24, and 
25, 2016. Table 1 presents an inventory of the samples collected and analyzed as part of this 
soil vapor sampling event.  
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Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
Mr. Wise Mitigation System Point  Z-3 10368895001 Z3-SS-110116 
Mr. Wise Mitigation System Point  Z-4 10368895002 Z4-SS-110116 

DermaWerx Mitigation System Point  Z-6 10368895003 Z6-SS-110116 
Vapor Point 5 10368895004 VP5-110216 
Vapor Point 4 10368895005 VP4-110216 
Vapor Point 2 10368895006 VP2-110216 

 

Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 
Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required the collection of baseline subslab samples to document 
soil vapor condition prior to the installation of the SVE system. Historic subslab vapor sampling 
data exists for some of the office spaces at the Hustad Center. Some of these previously used 
sampling locations are no longer accessible due to building remodeling and upgrades. For this 
and other reasons, subslab soil vapor was sampled from the extraction points associated with 
the indoor air mitigation system. These locations are comparable to historic sampling locations. 
Newly installed vapor point wells were used to collect the three vapor point samples at a depth 
of 10 feet, near to the estimated areas of contamination.    

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The air samples were analyzed for VOCs that are identified as contaminants of concern based 
on historic analytical results. Samples were properly handled and shipped to the laboratory with 
no discrepancies noted on the chain of custody form. The careful selection of air sampling 
locations, adherence to proper collection and handling of samples, and application of 
established field and laboratory procedures in accordance with EPA Method TO-15 contribute to 
the representativeness of this data.   

Helium was used as a tracer gas as a means to detect leaks in the sample wells. Helium was 
reported in the sample collected at Z-3, and is explained by a loose fitting on the canister. This 
finding indicates that air from the surrounding train was leaking into the sample during 
collection. This will bias the results low for that sample, but does not render the result unusable. 
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Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Three subslab soil vapor samples and three deep 
vapor point samples were collected and analyzed in accordance with quality control objectives. 
No additional criteria are identified which affect the usability of this data. As a result, a 
completeness rate of 100% was achieved for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. No field duplicate was collected for this sampling event. As a result, field 
precision cannot be assessed by analyzing relative percent differences (RPDs) for original and 
duplicate field samples. No other criteria are identified that affect the field precision of this data.  

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with laboratory protocols, EPA Method TO-15, and 
Method 3C Gases, a method blank, laboratory control sample, laboratory control sample 
duplicate, and sample duplicate were prepared and analyzed in two separate laboratory quality 
control (QC) batches. One batch is associated with the Helium analysis and the second is 
associated with the analysis of VOCs. These laboratory quality control samples are used to 
assess laboratory and method accuracy. There were no qualifiers associated with any of the QC 
samples. Method blanks were free of analyte contamination, analyte recovery in laboratory 
control samples were within target recovery thresholds, and RPDs for laboratory sample 
duplicates are within target ranges. As a result, this data is considered accurate. 

Comparability 

The collection and sampling methods used during this event followed the standard field and 
laboratory procedures of EPA Method TO-15 and Montana DEQ’s Vapor Intrusion Guide 
(MDEQ 2011). Standard measurement units were used for reporting the analytical data. For 
these reasons, the data from this sampling event can be considered comparable to other data 
sets. 

Qualified Data Summary 

Data usability qualifiers are summarized in Table 2. All of the PCE results were qualified with an 
“A3” due to the high concentration of PCE detected in the samples. These high concentrations 
required serial dilution in order to be analyzed. Additionally, some of the reported concentrations 
of PCE and TCE were further qualified with an “E” because the high concentrations exceed the 
calibration range of the equipment and method. In these cases, the result is estimated. Some of 
the TCE samples are qualified with “C0” which indicated that the result was confirmed with a 
second analysis. The reported qualifiers do not introduce bias to the results. 

The presence of helium in the sample collected at Z-3 biases the reported results low. In other 
words, contaminants in the soil vapor may have been present in greater concentrations than 
were reported in the laboratory analysis. However, due to the high analyte concentrations 
detected, neither this bias, nor the above qualifiers affect the usability of these results. 
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Table 2. Laboratory-Qualified Data Summary 

Sample ID Lab ID Analyte 
Result 
(ug/m3) Qualifier 

Reason for 
Qualification 

Z3-SS-110116 10368895001 PCE 
 
3,730,000  A3, E 

A3 - The sample was 
analyzed by serial 
dilution. TCE 

           
538  C0, E 

Z4-SS-110116 10368895002 PCE 
    
318,000  A3 

Z6-SS-110116 10368895003 PCE 
        
2,500  A3 

C0 - Result was 
confirmed by a second 
analysis. VP5-110216 10368895004 PCE 

 
1,920,000  A3 

TCE 
           
588  C0, E 

VP4-110216 10368895005 PCE 
 
3,450,000  A3, E E - Analyte 

concentration 
exceeded the 
calibration range. The 
reported result is 
estimated. 

TCE 
           
438  C0, E 

VP2-110216 10368895006 PCE 
 
3,110,000  A3, E 

TCE 
        
7,830  A3 
 

 

References 

MDEQ. 2010. "Montana Department of Environmental Quality Data Validation Guidelines for Evaluating 
Analytical Data." August 5. 
https://deq.mt.gov/Portals/112/Land/StateSuperfund/Documents/DataValidationReport.pdf. 

—. 2011. "Montana Vapor Intrusion Guide." April 22. http://deq.mt.gov/Land/statesuperfund/viguide. 

 



Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) Project Baseline Subslab and Soil Vapor Monitoring

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, DEQ Vapor Intrusion Guide (2011), 
laboratory-specific sampling procedures

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 3/14/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

11/1/2016 M/D/YY

12. Sample collection 
end date

11/2/2016 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method TO15  Analysis of Volatile Organic Compounds (Vocs) In Air

Delete Method Method 3C Gases

Laboratory-related Questions
14. Laboratory name 
and location

Pace Analytical Services, LLC Minneapolis, MN

1036889515. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

N/A. Matrix spikes and matrix spike duplicates are not a 
requirement for EPA Method TO-15.

Yes         No                                                       Comments



If no, explain

21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample Not applicable

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No blanks collected.  All detected analytes are assumed to 
be attributable to contaminants at the site.  Duplicates were 
not collected as part of this sampling event, and this does 
not affect the interpretation of the results.

Yes         No                                                       Comments


If no, explain
Collection of equipment, trip, or field blanks are not typically conducted as part of EPA Method TO-15.
28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

see above.
Yes         No                                                       Comments





28a. Were all blank samples free 
of analyte contamination? All laboratory blanks were ND.  All canisters were clean-

certified by the laboratory.

Yes         No                                                       Comments



28b. Were field duplicates 
collected as required? No field duplicates were collected. See above.

Yes         No                                                       Comments


If no, explain

N/A, see above.  No duplicates were collected.
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments
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November 21, 2016

LIMS USE: FR - AMANDA OSBORNE
LIMS OBJECT ID: 10368895

10368895
Project:
Pace Project No.:

RE:

Amanda Osborne
Hydro Solutions
303 Clarke St.
Helena, MT 59601

Helena Solvent Site

Dear Amanda Osborne:
Enclosed are the analytical results for sample(s) received by the laboratory on November 07, 2016.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carolynne Trout
carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 14
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CERTIFICATIONS

Pace Project No.:
Project:

10368895
Helena Solvent Site

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
Alaska Certification UST-107
525 N 8th Street, Salina, KS 67401
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322

Michigan DEPH Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 2 of 14
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SAMPLE SUMMARY

Pace Project No.:
Project:

10368895
Helena Solvent Site

Lab ID Sample ID Matrix Date Collected Date Received

10368895001 Z3-SS-110116 Air 11/01/16 11:47 11/07/16 09:20

10368895002 Z4-SS-110116 Air 11/01/16 13:34 11/07/16 09:20

10368895003 Z6-SS-110116 Air 11/01/16 15:17 11/07/16 09:20

10368895004 VP5-110216 Air 11/02/16 10:39 11/07/16 09:20

10368895005 VP4-110216 Air 11/02/16 12:25 11/07/16 09:20

10368895006 VP2-110216 Air 11/02/16 13:13 11/07/16 09:20

10368895007 Z3-SS-110116 CERT#2610 Air 11/01/16 11:47 11/07/16 09:20

10368895008 Z4-SS-110116 CERT#1019 Air 11/01/16 13:34 11/07/16 09:20

10368895009 Z6-SS-110116 CERT#1027 Air 11/01/16 15:17 11/07/16 09:20

10368895010 VP5-110216 CERT#2454 Air 11/02/16 10:39 11/07/16 09:20

10368895011 VP4-110216 CERT#1014 Air 11/02/16 12:25 11/07/16 09:20

10368895012 VP2-110216 CERT#2613 Air 11/02/16 13:13 11/07/16 09:20

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 3 of 14
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10368895
Helena Solvent Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10368895001 Z3-SS-110116 Method 3C Gases 1RTP

TO-15 6MJL, NCK

10368895002 Z4-SS-110116 Method 3C Gases 1RTP

TO-15 6MJL, NCK

10368895003 Z6-SS-110116 Method 3C Gases 1RTP

TO-15 6NCK

10368895004 VP5-110216 Method 3C Gases 1RTP

TO-15 6MJL, NCK

10368895005 VP4-110216 Method 3C Gases 1RTP

TO-15 6MJL, NCK

10368895006 VP2-110216 Method 3C Gases 1RTP

TO-15 6MJL, NCK

10368895007 Z3-SS-110116 CERT#2610 TO-15 6DR1

10368895008 Z4-SS-110116 CERT#1019 TO-15 6NCK

10368895009 Z6-SS-110116 CERT#1027 TO-15 6MJL

10368895010 VP5-110216 CERT#2454 TO-15 6MJL

10368895011 VP4-110216 CERT#1014 TO-15 6NCK

10368895012 VP2-110216 CERT#2613 TO-15 6NCK

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 4 of 14
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10368895
Helena Solvent Site

Sample: Z3-SS-110116 Lab ID: 10368895001 Collected: 11/01/16 11:47 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium 12.8 % 11/15/16 08:42 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 11/13/16 21:46 156-59-21.7 2.1
trans-1,2-Dichloroethene ND ug/m3 11/13/16 21:46 156-60-51.7 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 11/13/16 21:46 79-34-57.3 2.1
Tetrachloroethene 3730000 ug/m3 11/15/16 14:08 127-18-4 A3,E7410 10752
Trichloroethene 538 ug/m3 11/13/16 21:46 79-01-6 C0,E1.2 2.1
Vinyl chloride ND ug/m3 11/13/16 21:46 75-01-40.55 2.1

Sample: Z4-SS-110116 Lab ID: 10368895002 Collected: 11/01/16 13:34 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 11/15/16 09:05 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 11/13/16 21:15 156-59-21.9 2.29
trans-1,2-Dichloroethene ND ug/m3 11/13/16 21:15 156-60-51.9 2.29
1,1,2,2-Tetrachloroethane ND ug/m3 11/13/16 21:15 79-34-58.0 2.29
Tetrachloroethene 318000 ug/m3 11/15/16 12:40 127-18-4 A31010 1465.6
Trichloroethene 88.8 ug/m3 11/13/16 21:15 79-01-61.3 2.29
Vinyl chloride ND ug/m3 11/13/16 21:15 75-01-40.60 2.29

Sample: Z6-SS-110116 Lab ID: 10368895003 Collected: 11/01/16 15:17 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 11/15/16 09:15 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 11/13/16 20:44 156-59-21.9 2.29
trans-1,2-Dichloroethene ND ug/m3 11/13/16 20:44 156-60-51.9 2.29
1,1,2,2-Tetrachloroethane ND ug/m3 11/13/16 20:44 79-34-58.0 2.29
Tetrachloroethene 2500 ug/m3 11/16/16 10:32 127-18-4 A3516 748.34
Trichloroethene 5.1 ug/m3 11/13/16 20:44 79-01-61.3 2.29
Vinyl chloride ND ug/m3 11/13/16 20:44 75-01-40.60 2.29

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10368895
Helena Solvent Site

Sample: VP5-110216 Lab ID: 10368895004 Collected: 11/02/16 10:39 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 11/15/16 09:25 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 11/13/16 20:13 156-59-21.9 2.4
trans-1,2-Dichloroethene ND ug/m3 11/13/16 20:13 156-60-51.9 2.4
1,1,2,2-Tetrachloroethane ND ug/m3 11/13/16 20:13 79-34-58.4 2.4
Tetrachloroethene 1920000 ug/m3 11/16/16 02:50 127-18-4 A38470 12288
Trichloroethene 588 ug/m3 11/13/16 20:13 79-01-6 C0,E1.3 2.4
Vinyl chloride ND ug/m3 11/13/16 20:13 75-01-40.62 2.4

Sample: VP4-110216 Lab ID: 10368895005 Collected: 11/02/16 12:25 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 11/15/16 09:36 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 11/13/16 19:42 156-59-21.8 2.19
trans-1,2-Dichloroethene ND ug/m3 11/13/16 19:42 156-60-51.8 2.19
1,1,2,2-Tetrachloroethane ND ug/m3 11/13/16 19:42 79-34-57.6 2.19
Tetrachloroethene 3450000 ug/m3 11/15/16 13:02 127-18-4 A3,E7730 11212.

8
Trichloroethene 438 ug/m3 11/13/16 19:42 79-01-6 C0,E1.2 2.19
Vinyl chloride ND ug/m3 11/13/16 19:42 75-01-40.57 2.19

Sample: VP2-110216 Lab ID: 10368895006 Collected: 11/02/16 13:13 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 11/15/16 09:47 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 11/13/16 19:11 156-59-21.8 2.19
trans-1,2-Dichloroethene 10.6 ug/m3 11/13/16 19:11 156-60-51.8 2.19
1,1,2,2-Tetrachloroethane ND ug/m3 11/13/16 19:11 79-34-57.6 2.19
Tetrachloroethene 3110000 ug/m3 11/15/16 13:46 127-18-4 A3,E7730 11212.

8
Trichloroethene 7830 ug/m3 11/15/16 13:46 79-01-6 A36170 11212.

8
Vinyl chloride ND ug/m3 11/13/16 19:11 75-01-40.57 2.19

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10368895
Helena Solvent Site

Sample: Z3-SS-110116 CERT#2610 Lab ID: 10368895007 Collected: 11/01/16 11:47 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15Individual Can Certification

cis-1,2-Dichloroethene ND ug/m3 10/21/16 11:21 156-59-20.81 1
trans-1,2-Dichloroethene ND ug/m3 10/21/16 11:21 156-60-50.81 1
1,1,2,2-Tetrachloroethane ND ug/m3 10/21/16 11:21 79-34-50.70 1
Tetrachloroethene ND ug/m3 10/21/16 11:21 127-18-40.69 1
Trichloroethene ND ug/m3 10/21/16 11:21 79-01-60.55 1
Vinyl chloride ND ug/m3 10/21/16 11:21 75-01-40.26 1

Sample: Z4-SS-110116 CERT#1019 Lab ID: 10368895008 Collected: 11/01/16 13:34 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15Individual Can Certification

cis-1,2-Dichloroethene ND ug/m3 10/24/16 10:09 156-59-20.81 1
trans-1,2-Dichloroethene ND ug/m3 10/24/16 10:09 156-60-50.81 1
1,1,2,2-Tetrachloroethane ND ug/m3 10/24/16 10:09 79-34-50.70 1
Tetrachloroethene ND ug/m3 10/24/16 10:09 127-18-40.69 1
Trichloroethene ND ug/m3 10/24/16 10:09 79-01-60.55 1
Vinyl chloride ND ug/m3 10/24/16 10:09 75-01-40.26 1

Sample: Z6-SS-110116 CERT#1027 Lab ID: 10368895009 Collected: 11/01/16 15:17 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15Individual Can Certification

cis-1,2-Dichloroethene ND ug/m3 10/25/16 10:44 156-59-20.81 1
trans-1,2-Dichloroethene ND ug/m3 10/25/16 10:44 156-60-50.81 1
1,1,2,2-Tetrachloroethane ND ug/m3 10/25/16 10:44 79-34-50.70 1
Tetrachloroethene ND ug/m3 10/25/16 10:44 127-18-40.69 1
Trichloroethene ND ug/m3 10/25/16 10:44 79-01-60.55 1
Vinyl chloride ND ug/m3 10/25/16 10:44 75-01-40.26 1

Sample: VP5-110216 CERT#2454 Lab ID: 10368895010 Collected: 11/02/16 10:39 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15Individual Can Certification

cis-1,2-Dichloroethene ND ug/m3 10/17/16 13:10 156-59-20.81 1
trans-1,2-Dichloroethene ND ug/m3 10/17/16 13:10 156-60-50.81 1
1,1,2,2-Tetrachloroethane ND ug/m3 10/17/16 13:10 79-34-50.70 1
Tetrachloroethene ND ug/m3 10/17/16 13:10 127-18-40.69 1
Trichloroethene ND ug/m3 10/17/16 13:10 79-01-60.55 1
Vinyl chloride ND ug/m3 10/17/16 13:10 75-01-40.26 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10368895
Helena Solvent Site

Sample: VP4-110216 CERT#1014 Lab ID: 10368895011 Collected: 11/02/16 12:25 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15Individual Can Certification

cis-1,2-Dichloroethene ND ug/m3 10/11/16 12:08 156-59-20.81 1
trans-1,2-Dichloroethene ND ug/m3 10/11/16 12:08 156-60-50.81 1
1,1,2,2-Tetrachloroethane ND ug/m3 10/11/16 12:08 79-34-50.70 1
Tetrachloroethene ND ug/m3 10/11/16 12:08 127-18-40.69 1
Trichloroethene ND ug/m3 10/11/16 12:08 79-01-60.55 1
Vinyl chloride ND ug/m3 10/11/16 12:08 75-01-40.26 1

Sample: VP2-110216 CERT#2613 Lab ID: 10368895012 Collected: 11/02/16 13:13 Received: 11/07/16 09:20 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-15Individual Can Certification

cis-1,2-Dichloroethene ND ug/m3 10/20/16 09:55 156-59-20.81 1
trans-1,2-Dichloroethene ND ug/m3 10/20/16 09:55 156-60-50.81 1
1,1,2,2-Tetrachloroethane ND ug/m3 10/20/16 09:55 79-34-50.70 1
Tetrachloroethene ND ug/m3 10/20/16 09:55 127-18-40.69 1
Trichloroethene ND ug/m3 10/20/16 09:55 79-01-60.55 1
Vinyl chloride ND ug/m3 10/20/16 09:55 75-01-40.26 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM

Pace Analytical Services, LLC
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10368895
Helena Solvent Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

447057
Method 3C Gases

Method 3C Gases
METHOD 3C AIR - FIXED GASES

Associated Lab Samples: 10368895001, 10368895002, 10368895003, 10368895004, 10368895005, 10368895006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2444840
Associated Lab Samples: 10368895001, 10368895002, 10368895003, 10368895004, 10368895005, 10368895006

Matrix: Air

Analyzed

Helium % ND 3.6 11/15/16 08:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2444841LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

2444842

Helium % 21.418 119 70-13012221.9 2 30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10368895001
2444843SAMPLE DUPLICATE:

Helium % 12.5 2 3012.8

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10368895
Helena Solvent Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

446784
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10368895001, 10368895002, 10368895003, 10368895004, 10368895005, 10368895006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2442693
Associated Lab Samples: 10368895001, 10368895002, 10368895003, 10368895004, 10368895005, 10368895006

Matrix: Air

Analyzed

1,1,2,2-Tetrachloroethane ug/m3 ND 3.5 11/13/16 13:23
cis-1,2-Dichloroethene ug/m3 ND 0.81 11/13/16 13:23
Tetrachloroethene ug/m3 ND 0.69 11/13/16 13:23
trans-1,2-Dichloroethene ug/m3 ND 0.81 11/13/16 13:23
Trichloroethene ug/m3 ND 0.55 11/13/16 13:23
Vinyl chloride ug/m3 ND 0.26 11/13/16 13:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2442694LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,2,2-Tetrachloroethane ug/m3 74.474.7 100 49-150
cis-1,2-Dichloroethene ug/m3 39.743.9 90 65-139
Tetrachloroethene ug/m3 68.172.4 94 60-142
trans-1,2-Dichloroethene ug/m3 40.741.9 97 67-137
Trichloroethene ug/m3 52.857.9 91 60-144
Vinyl chloride ug/m3 25.427 94 63-135

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60231990002
2443091SAMPLE DUPLICATE:

1,1,2,2-Tetrachloroethane ug/m3 ND 25ND
cis-1,2-Dichloroethene ug/m3 ND 25
Tetrachloroethene ug/m3 ND 25ND
trans-1,2-Dichloroethene ug/m3 ND 25
Trichloroethene ug/m3 ND 25ND
Vinyl chloride ug/m3 ND 25ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=QL#

QUALIFIERS

Pace Project No.:
Project:

10368895
Helena Solvent Site

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The sample was analyzed by serial dilution.A3
Result confirmed by second analysis.C0
Analyte concentration exceeded the calibration range. The reported result is estimated.E

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 11 of 14



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10368895
Helena Solvent Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10368895001 447057Z3-SS-110116 Method 3C Gases
10368895002 447057Z4-SS-110116 Method 3C Gases
10368895003 447057Z6-SS-110116 Method 3C Gases
10368895004 447057VP5-110216 Method 3C Gases
10368895005 447057VP4-110216 Method 3C Gases
10368895006 447057VP2-110216 Method 3C Gases

10368895001 446784Z3-SS-110116 TO-15
10368895002 446784Z4-SS-110116 TO-15
10368895003 446784Z6-SS-110116 TO-15
10368895004 446784VP5-110216 TO-15
10368895005 446784VP4-110216 TO-15
10368895006 446784VP2-110216 TO-15

10368895007 445838Z3-SS-110116 CERT#2610 TO-15
10368895008 445838Z4-SS-110116 CERT#1019 TO-15
10368895009 445838Z6-SS-110116 CERT#1027 TO-15
10368895010 445838VP5-110216 CERT#2454 TO-15
10368895011 445838VP4-110216 CERT#1014 TO-15
10368895012 445838VP2-110216 CERT#2613 TO-15

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/21/2016 09:22 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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11/7/16

Amanda Osborne 11/8/16

Add Helium by method 3C 

Page 14 of 14



Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) Pilot Testing and Investigation Soil Vapor Sampling by 8260 (Tedlar Bag)

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, DEQ Vapor Intrusion Guide (2011), 
standard procedures for tedlar bag sampling

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/3/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

11/9/2016 M/D/YY

12. Sample collection 
end date

11/9/2016 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method SW 8260B

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1611020915. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

N/A
Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a component of SW8260B tedlar bag air samples.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Field blanks were not collected.  All analytes detected in teh 
samples are assumed to be attributable to the site.  Blanks 
are not typically collected as part of tedlar bag sampling.  
No field duplicates were collected, which does not affect the 
interpretation of the results.

Yes         No                                                       Comments


If no, explain



28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

See above.
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Laboratory blanks were all ND.

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? Duplicates were not collected. See above.

Yes         No                                                       Comments


N/A, see above.
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments





Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16110209-001 SVE-3-1 11/09/16 9:59 11/09/16 Air 8260-Volatile Organic Compounds - 
Short List

H16110209-002 SVE-3-2 11/09/16 13:00 11/09/16 Air Same As Above

HydroSolutions

Project Name: Helena Solvent Site

Work Order: H16110209

303 Clarke St
Helena, MT  59601

November 17, 2016

Energy Laboratories Inc Helena MT received the following 2 samples for HydroSolutions on 11/9/2016 for analysis.
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Project: Helena Solvent Site
CLIENT: HydroSolutions

Work Order: H16110209 CASE NARRATIVE
11/17/16Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16110209-001
Client Sample ID: SVE-3-1

Collection Date: 11/09/16 09:59

Matrix: Air

Report Date: 11/17/16

DateReceived: 11/09/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
11/10/16 15:15 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDBenzene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDBromobenzene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDBromochloromethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDBromoform SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDBromomethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDChlorobenzene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDChloroethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDChloroform SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDChloromethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDDibromomethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDEthylbenzene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
11/10/16 15:15 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDMethylene chloride SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDo-Xylene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDStyrene SW8260B
11/11/16 15:50 / eli-b10mg/m386Tetrachloroethene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDToluene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16110209-001
Client Sample ID: SVE-3-1

Collection Date: 11/09/16 09:59

Matrix: Air

Report Date: 11/17/16

DateReceived: 11/09/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
11/10/16 15:15 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDVinyl chloride SW8260B
11/10/16 15:15 / eli-b0.50mg/m3NDXylenes, Total SW8260B
11/10/16 15:15 / eli-b70-130%REC106    Surr: 1,2-Dichloroethane-d4 SW8260B
11/10/16 15:15 / eli-b77-126%REC106    Surr: Dibromofluoromethane SW8260B
11/10/16 15:15 / eli-b76-127%REC104    Surr: p-Bromofluorobenzene SW8260B
11/10/16 15:15 / eli-b79-122%REC89.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16110209-002
Client Sample ID: SVE-3-2

Collection Date: 11/09/16 13:00

Matrix: Air

Report Date: 11/17/16

DateReceived: 11/09/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
11/10/16 15:50 / eli-b0.50mg/m3ND1,1,1,2-Tetrachloroethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,1,1-Trichloroethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,1,2,2-Tetrachloroethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,1,2-Trichloroethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,1-Dichloroethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,1-Dichloroethene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,1-Dichloropropene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,2,3-Trichloropropane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,2-Dibromoethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,2-Dichlorobenzene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,2-Dichloroethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,2-Dichloropropane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND1,4-Dichlorobenzene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND2,2-Dichloropropane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND2-Chlorotoluene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3ND4-Chlorotoluene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDBenzene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDBromobenzene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDBromochloromethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDBromodichloromethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDBromoform SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDBromomethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDCarbon tetrachloride SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDChlorobenzene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDChlorodibromomethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDChloroethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDChloroform SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDChloromethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDcis-1,2-Dichloroethene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDcis-1,3-Dichloropropene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDDibromomethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDDichlorodifluoromethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDEthylbenzene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDm+p-Xylenes SW8260B
11/10/16 15:50 / eli-b10mg/m3NDMethyl ethyl ketone SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDMethylene chloride SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDo-Xylene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDStyrene SW8260B
11/11/16 16:21 / eli-b10mg/m3158Tetrachloroethene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDToluene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDtrans-1,2-Dichloroethene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDtrans-1,3-Dichloropropene SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: Helena Solvent Site
Lab ID: H16110209-002
Client Sample ID: SVE-3-2

Collection Date: 11/09/16 13:00

Matrix: Air

Report Date: 11/17/16

DateReceived: 11/09/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
11/10/16 15:50 / eli-b0.50mg/m3NDTrichlorofluoromethane SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDVinyl chloride SW8260B
11/10/16 15:50 / eli-b0.50mg/m3NDXylenes, Total SW8260B
11/10/16 15:50 / eli-b70-130%REC104    Surr: 1,2-Dichloroethane-d4 SW8260B
11/10/16 15:50 / eli-b77-126%REC108    Surr: Dibromofluoromethane SW8260B
11/10/16 15:50 / eli-b76-127%REC104    Surr: p-Bromofluorobenzene SW8260B
11/10/16 15:50 / eli-b79-122%REC89.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16110209

QA/QC Summary Report

11/17/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R270232

Lab ID: CCV111016_ 11/10/16 11:27Continuing Calibration Verification Standard
Benzene 97 70 1300.504.84 mg/m3
Bromobenzene 96 70 1300.504.80 mg/m3
Bromochloromethane 88 70 1300.504.40 mg/m3
Bromodichloromethane 97 70 1300.504.84 mg/m3
Bromoform 86 70 1300.504.28 mg/m3
Bromomethane 93 70 1300.504.64 mg/m3
Carbon tetrachloride 92 70 1300.504.60 mg/m3
Chlorobenzene 92 70 1300.504.60 mg/m3
Chlorodibromomethane 86 70 1300.504.32 mg/m3
Chloroethane 96 70 1300.504.80 mg/m3
Chloroform 98 80 1200.504.92 mg/m3
Chloromethane 110 70 1300.505.52 mg/m3
1,2-Dibromoethane 78 70 1300.503.88 mg/m3
2-Chlorotoluene 101 70 1300.505.04 mg/m3
Dibromomethane 91 70 1300.504.56 mg/m3
1,2-Dichlorobenzene 90 70 1300.504.52 mg/m3
4-Chlorotoluene 105 70 1300.505.24 mg/m3
1,4-Dichlorobenzene 92 70 1300.504.60 mg/m3
Dichlorodifluoromethane 105 70 1300.505.24 mg/m3
1,1-Dichloroethane 95 70 1300.504.76 mg/m3
1,2-Dichloroethane 94 70 1300.504.68 mg/m3
1,1-Dichloroethene 98 80 1200.504.92 mg/m3
cis-1,2-Dichloroethene 83 70 1300.504.16 mg/m3
trans-1,2-Dichloroethene 96 70 1300.504.80 mg/m3
1,2-Dichloropropane 94 80 1200.504.68 mg/m3
2,2-Dichloropropane 57 70 1300.502.84 mg/m3 S
1,1-Dichloropropene 99 70 1300.504.96 mg/m3
cis-1,3-Dichloropropene 86 70 1300.504.28 mg/m3
trans-1,3-Dichloropropene 82 70 1300.504.08 mg/m3
Ethylbenzene 94 80 1200.504.68 mg/m3
Methyl tert-butyl ether (MTBE) 72 70 1300.503.62 mg/m3
Methyl ethyl ketone 74 70 1301037.0 mg/m3
Methylene chloride 91 70 1300.504.56 mg/m3
Styrene 91 70 1300.504.56 mg/m3
1,1,1,2-Tetrachloroethane 87 70 1300.504.36 mg/m3
1,1,2,2-Tetrachloroethane 102 70 1300.505.12 mg/m3
Toluene 106 80 1200.505.32 mg/m3
1,1,1-Trichloroethane 93 70 1300.504.64 mg/m3
1,1,2-Trichloroethane 97 70 1300.504.84 mg/m3
Trichloroethene 99 70 1300.504.96 mg/m3
Trichlorofluoromethane 98 70 1300.504.92 mg/m3
1,2,3-Trichloropropane 91 70 1300.504.56 mg/m3
Vinyl chloride 101 80 1200.505.04 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16110209

QA/QC Summary Report

11/17/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R270232

Lab ID: CCV111016_ 11/10/16 11:27Continuing Calibration Verification Standard
m+p-Xylenes 100 70 1300.509.96 mg/m3
o-Xylene 90 70 1300.504.52 mg/m3
Xylenes, Total 97 70 1300.5014.5 mg/m3
    Surr: 1,2-Dichloroethane-d4 97 75 1250.50
    Surr: Dibromofluoromethane 100 85 1190.50
    Surr: p-Bromofluorobenzene 100 85 1220.50
    Surr: Toluene-d8 107 89 1190.50

Method: SW8260B Batch: B_R270232

Lab ID: AIRLCS111016_ 11/10/16 12:25Laboratory Control Sample Run: SUB-B270232
Benzene 97 65 1310.504.84 mg/m3
Bromobenzene 98 78 1330.504.88 mg/m3
Bromochloromethane 94 68 1310.504.72 mg/m3
Bromodichloromethane 101 67 1380.505.04 mg/m3
Bromoform 88 64 1360.504.40 mg/m3
Bromomethane 81 60 1380.504.04 mg/m3
Carbon tetrachloride 94 61 1440.504.72 mg/m3
Chlorobenzene 93 78 1360.504.64 mg/m3
Chlorodibromomethane 97 72 1360.504.84 mg/m3
Chloroethane 98 64 1360.504.88 mg/m3
Chloroform 98 69 1330.504.92 mg/m3
Chloromethane 97 63 1490.504.84 mg/m3
1,2-Dibromoethane 81 75 1310.504.04 mg/m3
2-Chlorotoluene 99 74 1350.504.96 mg/m3
Dibromomethane 90 72 1330.504.52 mg/m3
1,2-Dichlorobenzene 94 78 1290.504.72 mg/m3
4-Chlorotoluene 102 79 1350.505.08 mg/m3
1,4-Dichlorobenzene 95 78 1310.504.76 mg/m3
Dichlorodifluoromethane 95 55 1410.504.76 mg/m3
1,1-Dichloroethane 102 72 1300.505.12 mg/m3
1,2-Dichloroethane 94 57 1460.504.68 mg/m3
1,1-Dichloroethene 105 66 1420.505.24 mg/m3
cis-1,2-Dichloroethene 99 74 1330.504.96 mg/m3
trans-1,2-Dichloroethene 103 76 1380.505.16 mg/m3
1,2-Dichloropropane 95 72 1350.504.76 mg/m3
2,2-Dichloropropane 97 42 1670.504.84 mg/m3
1,1-Dichloropropene 99 72 1400.504.96 mg/m3
cis-1,3-Dichloropropene 90 75 1320.504.48 mg/m3
trans-1,3-Dichloropropene 99 77 1450.504.96 mg/m3
Ethylbenzene 88 63 1330.504.40 mg/m3
Methyl tert-butyl ether (MTBE) 79 46 1360.503.97 mg/m3
Methyl ethyl ketone 74 38 1321037.0 mg/m3
Methylene chloride 104 73 1260.505.20 mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16110209

QA/QC Summary Report

11/17/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R270232

Lab ID: AIRLCS111016_ 11/10/16 12:25Laboratory Control Sample Run: SUB-B270232
Styrene 94 76 1340.504.68 mg/m3
1,1,1,2-Tetrachloroethane 93 75 1350.504.64 mg/m3
1,1,2,2-Tetrachloroethane 91 72 1320.504.56 mg/m3
Toluene 101 66 1320.505.04 mg/m3
1,1,1-Trichloroethane 92 64 1410.504.60 mg/m3
1,1,2-Trichloroethane 95 72 1330.504.76 mg/m3
Trichloroethene 88 75 1380.504.40 mg/m3
Trichlorofluoromethane 94 58 1390.504.72 mg/m3
1,2,3-Trichloropropane 81 67 1330.504.04 mg/m3
Vinyl chloride 102 53 1460.505.12 mg/m3
m+p-Xylenes 96 64 1340.509.60 mg/m3
o-Xylene 90 61 1320.504.52 mg/m3
Xylenes, Total 94 72 1280.5014.1 mg/m3
    Surr: 1,2-Dichloroethane-d4 96 75 1250.50
    Surr: Dibromofluoromethane 98 85 1190.50
    Surr: p-Bromofluorobenzene 96 85 1220.50
    Surr: Toluene-d8 104 89 1190.50

Lab ID: AIRBLK111016_ 11/10/16 13:23Method Blank Run: SUB-B270232
Benzene 0.50ND mg/m3
Bromobenzene 0.50ND mg/m3
Bromochloromethane 0.50ND mg/m3
Bromodichloromethane 0.50ND mg/m3
Bromoform 0.50ND mg/m3
Bromomethane 0.50ND mg/m3
Carbon tetrachloride 0.50ND mg/m3
Chlorobenzene 0.50ND mg/m3
Chlorodibromomethane 0.50ND mg/m3
Chloroethane 0.50ND mg/m3
Chloroform 0.50ND mg/m3
Chloromethane 0.50ND mg/m3
1,2-Dibromoethane 0.50ND mg/m3
2-Chlorotoluene 0.50ND mg/m3
Dibromomethane 0.50ND mg/m3
1,2-Dichlorobenzene 0.50ND mg/m3
4-Chlorotoluene 0.50ND mg/m3
1,4-Dichlorobenzene 0.50ND mg/m3
Dichlorodifluoromethane 0.50ND mg/m3
1,1-Dichloroethane 0.50ND mg/m3
1,2-Dichloroethane 0.50ND mg/m3
1,1-Dichloroethene 0.50ND mg/m3
cis-1,2-Dichloroethene 0.50ND mg/m3
trans-1,2-Dichloroethene 0.50ND mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Helena Solvent Site
Client: HydroSolutions

Work Order: H16110209

QA/QC Summary Report

11/17/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R270232

Lab ID: AIRBLK111016_ 11/10/16 13:23Method Blank Run: SUB-B270232
1,2-Dichloropropane 0.50ND mg/m3
2,2-Dichloropropane 0.50ND mg/m3
1,1-Dichloropropene 0.50ND mg/m3
cis-1,3-Dichloropropene 0.50ND mg/m3
trans-1,3-Dichloropropene 0.50ND mg/m3
Ethylbenzene 0.50ND mg/m3
Methyl tert-butyl ether (MTBE) 0.50ND mg/m3
Methyl ethyl ketone 10ND mg/m3
Methylene chloride 0.50ND mg/m3
Styrene 0.50ND mg/m3
1,1,1,2-Tetrachloroethane 0.50ND mg/m3
1,1,2,2-Tetrachloroethane 0.50ND mg/m3
Toluene 0.50ND mg/m3
1,1,1-Trichloroethane 0.50ND mg/m3
1,1,2-Trichloroethane 0.50ND mg/m3
Trichloroethene 0.50ND mg/m3
Trichlorofluoromethane 0.50ND mg/m3
1,2,3-Trichloropropane 0.50ND mg/m3
Vinyl chloride 0.50ND mg/m3
m+p-Xylenes 0.50ND mg/m3
o-Xylene 0.50ND mg/m3
Xylenes, Total 0.50ND mg/m3
    Surr: 1,2-Dichloroethane-d4 89 75 1250.50
    Surr: Dibromofluoromethane 94 85 1190.50
    Surr: p-Bromofluorobenzene 100 85 1220.50
    Surr: Toluene-d8 115 89 1190.50

Method: SW8260B Analytical Run: B_R270328

Lab ID: CCV111616_ 11/11/16 13:32Continuing Calibration Verification Standard
Tetrachloroethene 95 70 1300.504.76 mg/m3

Method: SW8260B Batch: B_R270328

Lab ID: AIRBLK111616_ 11/11/16 15:21Method Blank Run: SUB-B270328
Tetrachloroethene 10ND mg/m3

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

Not Applicable

Not Applicable R

R

21.7°C  No Ice - From Field

11/9/2016Tracy L. Lorash

Hand Del

bjs

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

11/16/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H16110209
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Data Validation Report – Additional Project Baseline Soil 
Vapor Sampling 

 

Project Name 
Helena Solvent Site - SVE System 
Installation 

Name and Date of Guidance 
Document 

DEQ Contract No. 414026 Task Order 
No. 8; May 2011 Hustad LLC Property 
Source Area Investigation 

Laboratory Name Pace Analytical Services, LLC 
Laboratory Project ID 10374782 
Sample Matrix Air 
Sample Start and End Dates 12/28/2016 

Parameters Included 
VOCs by EPA Method TO-15, Helium by 
Method 3C Gases 

Date Validated 3/15/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Three air samples were collected by HydroSolutions on December 28, 2016 to provide 
supplemental project baseline soil vapor conditions at the Hustad Center prior to soil vapor 
extraction (SVE) system installation. The three samples were collected at soil vapor monitoring 
probes, installed at a depth of 10 feet. Samples were shipped to Pace Analytical Services, LLC 
(Pace) laboratory in Minneapolis, MN on December 29, 2016. Samples were received by Pace 
on January 3, 2017 and subsequently analyzed for the following six volatile organic compounds 
(VOCs): 1,1,2,2-tetrachloroethane, cis-1,2-dichloroethene, tetrachloroethene (PCE), 
trichloroethene (TCE), trans-1,2-dichloroethene, and vinyl chloride. The air samples were also 
analyzed for Helium, which was used as a tracer gas. The samples were analyzed according to 
EPA Method TO-15, and Method 3C Gases on January 12 and 13, 2017.  

Table 1 presents an inventory of the samples collected and analyzed as part of this baseline soil 
vapor sampling event.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
Vapor Point 5 10374782001 VP5-122816 
Vapor Point 4 10374782002 VP4-122816 
Vapor Point 2 10374782003 VP2-122816 

 

Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 



Data Validation Report | Baseline Soil Vapor Sampling  

  2017.03.15 | Page 2 
 

Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required the collection of baseline subslab samples to document 
soil vapor condition prior to the installation of the SVE system. Historic subslab vapor sampling 
data exists for some of the office spaces at the Hustad Center. Some of these previously used 
sampling locations are no longer accessible due to building remodeling and upgrades. During 
this sampling event, soil vapor was sampled from newly installed vapor point wells. These wells 
were previously sampled and results indicated high levels of PCE and TCE contamination. The 
purpose of this second baseline sampling event was to substantiate these results through 
duplication of sampling method and location.    

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The air samples were analyzed for VOCs that are identified as contaminants of concern based 
on historic analytical results. Samples were properly handled and shipped to the laboratory with 
no discrepancies noted on the chain of custody form. The careful selection of sampling locations 
(consistent with previous collection events), adherence to proper collection and handling of 
samples, and application of established field and laboratory procedures in accordance with EPA 
Method TO-15 contribute to the representativeness of this data.   

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. The soil vapor point samples were collected and 
analyzed in accordance with quality control objectives. Helium was used as a tracer gas as a 
means to detect leaks in the sample wells. No helium was detected in any of the samples. No 
criteria are identified which affect the usability of this data. As a result, a completeness rate of 
100% was achieved for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. No field duplicate was collected for this sampling event. As a result, field 
precision cannot be assessed by analyzing relative percent differences (RPDs) for original and 
duplicate field samples. No other criteria are identified that affect the field precision of this data.  

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with laboratory protocols, EPA Method TO-15, and 
Method 3C Gases, a method blank, laboratory control sample, laboratory control sample 
duplicate, and sample duplicate were prepared and analyzed in two separate laboratory quality 
control (QC) batches. One batch was associated with the Helium analysis and the second was 
associated with the analysis of VOCs. These laboratory quality control samples are used to 
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assess laboratory and method accuracy. There were no qualifiers associated with any of the QC 
samples. Method blanks were free of analyte contamination, analyte recovery in laboratory 
control samples were within target recovery thresholds, and RPDs for sample duplicates are 
within target ranges. As a result, this data is considered accurate. 

Comparability 

The collection and sampling methods used during this event followed the standard field and 
laboratory procedures of EPA Method TO-15 and Montana DEQ’s Vapor Intrusion Guide 
(MDEQ 2011). Standard measurement units were used for reporting the analytical data. For 
these reasons, the data from this sampling event can be considered comparable to other data 
sets. 

Qualified Data Summary  

Data usability qualifiers are summarized in Table 2. All of the PCE results and one TCE result 
were qualified with an “A3” due to the high concentration of PCE detected in the samples. 
These high concentrations required serial dilution in order to be analyzed. Additionally, the 
reported concentrations of PCE and TCE were further qualified with an “E” in the sample from 
Vapor Point #5 because the high concentrations exceed the calibration range of the equipment 
and method. Therefore, the result is estimated. These reported qualifiers do not introduce bias 
to the results. 

Table 2. Laboratory Qualified Data Summary 

Sample ID Lab ID Analyte 
Result 
(ug/m3) Qualifier 

Reason for 
Qualification 

VP5-122816 10374782001 PCE 
    

730,000  A3, E A3 - The sample was 
analyzed by serial dilution. 

TCE 
           

422  E 

VP4-122816 10374782002 PCE 
 

1,450,000  A3 E - Analyte concentration 
exceeded the calibration 
range. The reported result 
is estimated. VP2-122816 10374782003 PCE 

 
1,760,000  A3 

TCE  < 5,690  A3 
 

 

References 
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) Additional Project Baseline Soil Vapor Monitoring

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation, DEQ Vapor Intrusion Guide 
(2011), laboratory-specific sampling instructions

4. Project name

5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 3/15/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

12/28/2016 M/D/YY

12. Sample collection 
end date

12/28/2016 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method TO15  Analysis of Volatile Organic Compounds (Vocs) In Air

Laboratory-related Questions
14. Laboratory name 
and location

Pace Analytical Services, LLC Minneapolis, MN

1037478215. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Matrix spikes and matrix spike duplicates are not a 
requirement for EPA Method TO-15.

Yes         No                                                       Comments



If no, explain
Lab matrix spikes and matrix spike duplicates are not a requirement of EPA Method TO-15.
21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Due to high concentrations of PCE and TCE, reporting 
limits are higher than usual, but appropriate for this event.

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Blanks and duplicates were not collected in this sampling 
event.  All analytes detected in the samples are assumed to 
be attributable to the site.  No duplicates were collected, 
which does not affect the interpretation of the results.

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

N/A, see above
Yes         No                                                       Comments





28a. Were all blank samples free 
of analyte contamination? Lab blanks were all ND

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? No field duplicates were collected. See above.

Yes         No                                                       Comments


If no, explain

N/A
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As
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January 17, 2017

LIMS USE: FR - AMANDA OSBORNE
LIMS OBJECT ID: 10374782

10374782
Project:
Pace Project No.:

RE:

Amanda Osborne
Hydro Solutions
303 Clarke St.
Helena, MT 59601

DEQ08 Helena Solvent Site

Dear Amanda Osborne:
Enclosed are the analytical results for sample(s) received by the laboratory on January 03, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carolynne Trout
carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 11



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
Alaska Certification UST-107
525 N 8th Street, Salina, KS 67401
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322

Michigan DEPH Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970
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SAMPLE SUMMARY

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

Lab ID Sample ID Matrix Date Collected Date Received

10374782001 VP5-122816 Air 12/28/16 09:30 01/03/17 08:40

10374782002 VP4-122816 Air 12/28/16 11:12 01/03/17 08:40

10374782003 VP2-122816 Air 12/28/16 13:04 01/03/17 08:40

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10374782001 VP5-122816 Method 3C Gases 1NCK

TO-15 6NCK

10374782002 VP4-122816 Method 3C Gases 1NCK

TO-15 6NCK

10374782003 VP2-122816 Method 3C Gases 1NCK

TO-15 6NCK

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

Sample: VP5-122816 Lab ID: 10374782001 Collected: 12/28/16 09:30 Received: 01/03/17 08:40 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 01/12/17 11:38 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 01/12/17 17:41 156-59-21.7 2.1
trans-1,2-Dichloroethene ND ug/m3 01/12/17 17:41 156-60-51.7 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 01/12/17 17:41 79-34-51.5 2.1
Tetrachloroethene 730000 ug/m3 01/13/17 12:23 127-18-4 A3,E1850 2688
Trichloroethene 422 ug/m3 01/12/17 17:41 79-01-6 E1.2 2.1
Vinyl chloride ND ug/m3 01/12/17 17:41 75-01-40.55 2.1

Sample: VP4-122816 Lab ID: 10374782002 Collected: 12/28/16 11:12 Received: 01/03/17 08:40 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 01/12/17 12:02 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 01/12/17 18:14 156-59-21.7 2.1
trans-1,2-Dichloroethene ND ug/m3 01/12/17 18:14 156-60-51.7 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 01/12/17 18:14 79-34-51.5 2.1
Tetrachloroethene 1450000 ug/m3 01/13/17 11:26 127-18-4 A37410 10752
Trichloroethene 360 ug/m3 01/12/17 18:14 79-01-61.2 2.1
Vinyl chloride ND ug/m3 01/12/17 18:14 75-01-40.55 2.1

Sample: VP2-122816 Lab ID: 10374782003 Collected: 12/28/16 13:04 Received: 01/03/17 08:40 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 01/12/17 12:12 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 01/12/17 18:45 156-59-21.7 2.1
trans-1,2-Dichloroethene 7.1 ug/m3 01/12/17 18:45 156-60-51.7 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 01/12/17 18:45 79-34-51.5 2.1
Tetrachloroethene 1760000 ug/m3 01/13/17 11:54 127-18-4 A37130 10342.

4
Trichloroethene ND ug/m3 01/13/17 11:54 79-01-6 A35690 10342.

4
Vinyl chloride ND ug/m3 01/12/17 18:45 75-01-40.55 2.1

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

455474
Method 3C Gases

Method 3C Gases
METHOD 3C AIR - FIXED GASES

Associated Lab Samples: 10374782001, 10374782002, 10374782003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2492720
Associated Lab Samples: 10374782001, 10374782002, 10374782003

Matrix: Air

Analyzed

Helium % ND 3.6 01/12/17 11:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2492721LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

2492722

Helium % 16.218 90 70-1309817.6 9 30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10374782001
2492723SAMPLE DUPLICATE:

Helium % .89J 30ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/17/2017 04:54 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

455588
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10374782001, 10374782002, 10374782003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2493379
Associated Lab Samples: 10374782001, 10374782002, 10374782003

Matrix: Air

Analyzed

1,1,2,2-Tetrachloroethane ug/m3 ND 0.70 01/12/17 15:19
cis-1,2-Dichloroethene ug/m3 ND 0.81 01/12/17 15:19
Tetrachloroethene ug/m3 ND 0.69 01/12/17 15:19
trans-1,2-Dichloroethene ug/m3 ND 0.81 01/12/17 15:19
Trichloroethene ug/m3 ND 0.55 01/12/17 15:19
Vinyl chloride ug/m3 ND 0.26 01/12/17 15:19

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2493380LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,2,2-Tetrachloroethane ug/m3 75.274.7 101 49-150
cis-1,2-Dichloroethene ug/m3 38.443.9 87 65-139
Tetrachloroethene ug/m3 66.472.4 92 60-142
trans-1,2-Dichloroethene ug/m3 39.541.9 94 67-137
Trichloroethene ug/m3 49.357.9 85 60-144
Vinyl chloride ug/m3 23.227 86 63-135

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10375659001
2493382SAMPLE DUPLICATE:

1,1,2,2-Tetrachloroethane ug/m3 ND 25ND
cis-1,2-Dichloroethene ug/m3 ND 25ND
Tetrachloroethene ug/m3 ND 25ND
trans-1,2-Dichloroethene ug/m3 ND 25ND
Trichloroethene ug/m3 ND 25ND
Vinyl chloride ug/m3 ND 25ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/17/2017 04:54 PM
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QUALIFIERS

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The sample was analyzed by serial dilution.A3
Analyte concentration exceeded the calibration range. The reported result is estimated.E

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/17/2017 04:54 PM
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Page 8 of 11



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10374782
DEQ08 Helena Solvent Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10374782001 455474VP5-122816 Method 3C Gases
10374782002 455474VP4-122816 Method 3C Gases
10374782003 455474VP2-122816 Method 3C Gases

10374782001 455588VP5-122816 TO-15
10374782002 455588VP4-122816 TO-15
10374782003 455588VP2-122816 TO-15

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/17/2017 04:54 PM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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1/3/17

Amanda Osborne 1/3/17

Same analyte list as historical. Report Helium by 3C
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Data Validation Report – Post-SVE Soil Vapor Sampling 
 

Project Name 
Helena Solvent Site - SVE System 
Installation 

Name and Date of Guidance 
Document 

DEQ Contract No. 414026 Task 
Order No. 8 May 2011 Hustad LLC 
Property Source Area Investigation 

Laboratory Name Pace Analytical Services, LLC 
Laboratory Project ID 10382930 
Sample Matrix Air 
Sample Start and End Dates 03/21/17, 03/22/17 

Parameters Included 
VOCs using EPA Method TO-15, 
Helium by Method 3C Gases 

Date Validated 4/26/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Six soil vapor samples and one duplicate were collected by HydroSolutions on March 21 and 
March 22, 201 to evaluate the soil vapor conditions at the Hustad Center after the installation of 
the soil vapor extraction (SVE) system installation. Three samples were collected from the 
subslab area and three samples (and one duplicate) were collected at soil vapor monitoring 
probes, installed at a depth of 10 feet. Samples were shipped to Pace Analytical Services, LLC 
(Pace) laboratory in Minneapolis, MN on March 23, 2017. Samples were received by Pace on 
March 24, 2017 and subsequently analyzed for the following six volatile organic compounds 
(VOCs): 1,1,2,2-tetrachloroethane, cis-1,2-dichloroethene, tetrachloroethene (PCE), 
trichloroethene (TCE), trans-1,2-dichloroethene, and vinyl chloride. The air samples were also 
analyzed for helium, which was used as a tracer gas. The samples were analyzed according to 
Method 3C Gases on March 31, 2017 an EPA Method TO-15 on April 6 and April 7, 2017.  

Table 1 presents an inventory of the samples collected and analyzed as part of this soil vapor 
sampling event.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
Mr. Wise Mitigation System Point  Z-3 10382930001 Z3-032117 
Mr. Wise Mitigation System Point  Z-4 10382930002 Z4-032116 

Mr. Wise Mitigation System Point  Z-4 (duplicate) 10382930003 Z4D-032116 
DermaWerx Mitigation System Point  Z-6 10382930004 Z6-032217 

Vapor Point 5 10382930005 VP5-032217 
Vapor Point 4 10382930006 VP4-032217 
Vapor Point 2 10382930007 VP2-032217 
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Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The MDEQ – 
Remediation Division Data Validation Summary Form (Version 1.2, revised 11/4/16) for this data 
set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required the collection of baseline and post-remediation subslab 
samples to document soil vapor condition prior to and after the installation of the SVE system. 
Historic subslab vapor sampling data exists for some of the office spaces at the Hustad Center. 
Some of these previously used sampling locations are no longer accessible due to building 
remodeling and upgrades. For this and other reasons, subslab soil vapor was sampled from the 
extraction points associated with the indoor air mitigation system. These locations are 
comparable to historic sampling locations. Newly installed vapor point wells were used to collect 
the three vapor point samples at a depth of 10 feet, near to the estimated areas of 
contamination. The sample locations used for this event are the same as those used to 
establish project baseline conditions prior to the installation of the SVE system. 

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the chain-of-custody (CoC) form, evaluating holding times, and examining laboratory blanks 
for contamination of samples during analysis.  

The air samples were analyzed for VOCs that are identified as contaminants of concern based 
on historic analytical results. Samples were properly handled and shipped to the laboratory with 
no discrepancies noted on the chain of custody form. The careful selection of air sampling 
locations, adherence to proper collection and handling of samples, and application of 
established field and laboratory procedures in accordance with EPA Method TO-15 contribute to 
the representativeness of this data.   

Helium was used as a tracer gas as a means to detect leaks in the sample wells. Helium was 
reported in the sample collected at Z-6 (DermaWerx). This finding indicates that air surrounding 
the sample train was leaking into the sample during collection. This will bias the results low for 
that sample, but does not render the result unusable. 

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Three subslab samples, three deep vapor point 
samples, and one duplicate soil vapor sample were collected and analyzed in accordance with 
quality control objectives. No additional criteria are identified which affect the usability of this 
data. As a result, a completeness rate of 100% was achieved for this sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. MDEQ validation guidelines establish a relative percent difference (RPD) target 
of 0-25% (MDEQ 2010). Professional judgement and industry standard was used to determine 
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that this RPD target applies when the result is at least five times the reporting limit. A 
comparison of the field duplicate result with the original sample result was used to assess the 
field precision of the results. When an analyte was not detected above the reporting limit in 
either the original or duplicate sample, an RPD was not calculated. The analytical results of this 
sampling event meet the established RPD target as shown in Table 2. In this way the data is 
considered precise. 

Table 2. Field Precision 

Contaminant of 
Concern 

Natural 
Sample 

Result 
(ug/m3) 

Duplicate 
Sample  

Result 
(ug/m3) 

RPD 
(%) 

1,1,2,2-tetrachloroethane Z4-032117 < 1.6 Z4D-032117 < 1.6 - 
cis-1,2-dichloroethene Z4-032117 < 1.9 Z4D-032117 < 1.9 - 

tetrachloroethene (PCE) Z4-032117 1600 Z4D-032117 1590 0.6 
trichloroethene (TCE) Z4-032117 4.3 Z4D-032117 4.4 2.3 

trans-1,2-Dichloroethene Z4-032117 < 1.9 Z4D-032117 < 1.9 - 
vinyl chloride Z4-032117 < 0.6 Z4D-032117 < 0.6 - 

 

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. In accordance with laboratory protocols, EPA Method TO-15, and 
Method 3C Gases, a method blank, laboratory control sample, laboratory control sample 
duplicate, and two sample duplicates were prepared and analyzed as part of the laboratory 
quality control (QC) process. These laboratory quality control samples are used to assess 
laboratory and method accuracy. There were no qualifiers associated with any of the QC 
samples. Method blanks were free of analyte contamination, analyte recovery in laboratory 
control samples were within target recovery thresholds, and RPDs for laboratory sample 
duplicates are within target ranges. As a result, this data is considered accurate. 

Comparability 

The collection and sampling methods used during this event followed the standard field and 
laboratory procedures of EPA Method TO-15 and Montana DEQ’s Vapor Intrusion Guide 
(MDEQ 2011). Standard measurement units were used for reporting the analytical data. For 
these reasons, the data from this sampling event can be considered comparable to other data 
sets. 

Qualified Data Summary 

Data usability qualifiers are summarized in Table 3. The PCE results from the samples at Z-3, 
VP-5, VP-4 and VP-2 were qualified with an “A3” due to the high concentration of PCE detected 
in the samples which required serial dilution in order to be analyzed. PCE results from the same 
samples were also qualified by the laboratory with an “IS” which means that the internal 
standard recovery associated with the result exceeds the lower control limit. Therefore, the 
result should be considered an estimated value. The reported qualifiers do not indicate that the 
results are biased high or low.  
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The presence of helium in the sample collected at Z-6 biases the reported results low. In other 
words, contaminants in the soil vapor at that location may have been present in greater 
concentrations than were reported in the laboratory results. However, due to the high analyte 
concentrations detected, neither this bias, nor the above qualifiers affect the usability of these 
results for decision-making purposes in this project.  
 

Table 3. Laboratory-Qualified Data Summary 

Sample ID Lab ID Analyte Result 
(ug/m3) Qualifier Reason for 

Qualification 

Z3-032117 10382930001 

PCE 

41,000 

A3, IS 

A3 - The sample was 
analyzed by serial dilution. 

VP5-032217 10382930005 55,500 

VP4-032217 10382930006 570,000 IS – The internal standard 
recovery associated with 
this result exceeds the lower 
control limit. The reported 
results should be 
considered an estimated 
value. VP2-032217 10382930007 802,000 
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site, Hustad Center
2. Site code or facility 
ID (if applicable) Post SVE Installation Soil Vapor Monitoring

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8, May 2011 Hustad LLC Property Source 
Area Investigation, laboratory-specific sampling instructions

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/26/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

3/21/2017 M/D/YY

12. Sample collection 
end date

3/22/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method TO15  Analysis of Volatile Organic Compounds (Vocs) In Air

Delete Method Method 3C Gases

Laboratory-related Questions
14. Laboratory name 
and location

Pace Analytical Services, LLC Minneapolis, MN

1038293015. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Matrix spikes and matrix spike duplicates are not a 
requirement for EPA Method TO-15.

Yes         No                                                       Comments



If no, explain

21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments
For PCE in several samples, the Lab internal standard 
recovery exceeded the lower limit, and the lab indicated that 
these values should be considered estimated.  The results 
would be biased low.



If no, explain

26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Field blanks were not collected, and all analyte detections 
are assumed to be attributable to the site.  Blanks are not 
typically collected with summa canisters.  One duplicate set 
was collected.

Yes         No                                                       Comments


If no, explain



28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

see above.
Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Laboratory blanks were all ND. The lab certified the 

canisters as clean.

Yes         No                                                       Comments



28b. Were field duplicates 
collected as required?

Yes         No                                                       Comments


RPD values for detected analytes were 2.3% or less, which 
is well within limits.

28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample 10382930001 Z3-032117 J-  PCE 41,000 ug/m3

Delete Sample 10382930005 VP5-032217 J- PCE 55,500 ug.m3

Delete Sample 10382930006 VP4-032217 J- PCE 570,000 ug/m3

Delete Sample 10382930007 VP2-032217 J- PCE 802,000 ug/m3

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Because of the high PCE concentrations in the samples, the lab used serial dilutions in the analysis process.  
The dilution process and the high PCE concentrations like affected the ability of the lab to detect 



concentrations of internal standards/spikes.  This is expected when analytes concentrations are present in 
samples at concentrations higher than the calibration range of the instruments.  The overall interpretation of 
the data is not affected.

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments
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April 10, 2017

LIMS USE: FR - AMANDA OSBORNE
LIMS OBJECT ID: 10382930

10382930
Project:
Pace Project No.:

RE:

Amanda Osborne
Hydro Solutions
303 Clarke St.
Helena, MT 59601

DEQ08

Dear Amanda Osborne:
Enclosed are the analytical results for sample(s) received by the laboratory on March 24, 2017. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carolynne Trout
carolynne.trout@pacelabs.com

Project Manager
1(612)607-6351

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 13
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CERTIFICATIONS

Pace Project No.:
Project:

10382930
DEQ08

Minnesota Certification IDs
1700 Elm Street SE, Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: UST-078
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas Certification #: 88-0680
California Certification #: MN00064
CNMI Saipan Certification #:MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Michigan Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: MN00064
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon NwTPH Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DW Certification #: 9952 C
West Virginia WW Certification #: 382
Wisconsin Certification #: 999407970
Wyoming via EPA Region 8 Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE SUMMARY

Pace Project No.:
Project:

10382930
DEQ08

Lab ID Sample ID Matrix Date Collected Date Received

10382930001 Z3-032117 Air 03/21/17 11:12 03/24/17 09:45

10382930002 Z4-032117 Air 03/21/17 12:28 03/24/17 09:45

10382930003 Z4D-032117 Air 03/21/17 12:28 03/24/17 09:45

10382930004 Z6-032117 Air 03/21/17 14:43 03/24/17 09:45

10382930005 VP5-032217 Air 03/22/17 09:37 03/24/17 09:45

10382930006 VP4-032217 Air 03/22/17 11:15 03/24/17 09:45

10382930007 VP2-032217 Air 03/22/17 12:52 03/24/17 09:45

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10382930
DEQ08

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10382930001 Z3-032117 Method 3C Gases 1NCK

TO-15 6CH1

10382930002 Z4-032117 Method 3C Gases 1NCK

TO-15 6CH1

10382930003 Z4D-032117 Method 3C Gases 1NCK

TO-15 6CH1

10382930004 Z6-032117 Method 3C Gases 1NCK

TO-15 6CH1

10382930005 VP5-032217 Method 3C Gases 1NCK

TO-15 6CH1

10382930006 VP4-032217 Method 3C Gases 1NCK

TO-15 6CH1

10382930007 VP2-032217 Method 3C Gases 1NCK

TO-15 6CH1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10382930
DEQ08

Sample: Z3-032117 Lab ID: 10382930001 Collected: 03/21/17 11:12 Received: 03/24/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 03/31/17 11:06 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 04/06/17 23:40 156-59-21.8 2.19
trans-1,2-Dichloroethene ND ug/m3 04/06/17 23:40 156-60-51.8 2.19
1,1,2,2-Tetrachloroethane ND ug/m3 04/06/17 23:40 79-34-51.5 2.19
Tetrachloroethene 41000 ug/m3 04/07/17 14:15 127-18-4 A3,IS483 700.8
Trichloroethene 22.3 ug/m3 04/06/17 23:40 79-01-61.2 2.19
Vinyl chloride ND ug/m3 04/06/17 23:40 75-01-40.57 2.19

Sample: Z4-032117 Lab ID: 10382930002 Collected: 03/21/17 12:28 Received: 03/24/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 03/31/17 11:17 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 04/07/17 00:11 156-59-21.9 2.29
trans-1,2-Dichloroethene ND ug/m3 04/07/17 00:11 156-60-51.9 2.29
1,1,2,2-Tetrachloroethane ND ug/m3 04/07/17 00:11 79-34-51.6 2.29
Tetrachloroethene 1600 ug/m3 04/07/17 13:22 127-18-4106 153.88
Trichloroethene 4.3 ug/m3 04/07/17 00:11 79-01-61.3 2.29
Vinyl chloride ND ug/m3 04/07/17 00:11 75-01-40.60 2.29

Sample: Z4D-032117 Lab ID: 10382930003 Collected: 03/21/17 12:28 Received: 03/24/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 03/31/17 11:28 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 04/07/17 00:42 156-59-21.9 2.29
trans-1,2-Dichloroethene ND ug/m3 04/07/17 00:42 156-60-51.9 2.29
1,1,2,2-Tetrachloroethane ND ug/m3 04/07/17 00:42 79-34-51.6 2.29
Tetrachloroethene 1590 ug/m3 04/07/17 13:48 127-18-4106 153.88
Trichloroethene 4.4 ug/m3 04/07/17 00:42 79-01-61.3 2.29
Vinyl chloride ND ug/m3 04/07/17 00:42 75-01-40.60 2.29

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10382930
DEQ08

Sample: Z6-032117 Lab ID: 10382930004 Collected: 03/21/17 14:43 Received: 03/24/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium 9.2 % 03/31/17 11:38 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 04/07/17 01:14 156-59-21.7 2.1
trans-1,2-Dichloroethene ND ug/m3 04/07/17 01:14 156-60-51.7 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 04/07/17 01:14 79-34-51.5 2.1
Tetrachloroethene 925 ug/m3 04/07/17 12:56 127-18-450.4 73.08
Trichloroethene 1.7 ug/m3 04/07/17 01:14 79-01-61.2 2.1
Vinyl chloride ND ug/m3 04/07/17 01:14 75-01-40.55 2.1

Sample: VP5-032217 Lab ID: 10382930005 Collected: 03/22/17 09:37 Received: 03/24/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 03/31/17 11:48 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 04/07/17 01:41 156-59-274.2 91.6
trans-1,2-Dichloroethene ND ug/m3 04/07/17 01:41 156-60-574.2 91.6
1,1,2,2-Tetrachloroethane ND ug/m3 04/07/17 01:41 79-34-563.9 91.6
Tetrachloroethene 55500 ug/m3 04/07/17 14:42 127-18-4 A3,IS1010 1465.6
Trichloroethene ND ug/m3 04/07/17 01:41 79-01-650.4 91.6
Vinyl chloride ND ug/m3 04/07/17 01:41 75-01-423.8 91.6

Sample: VP4-032217 Lab ID: 10382930006 Collected: 03/22/17 11:15 Received: 03/24/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 03/31/17 11:58 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 04/07/17 02:07 156-59-268.0 84
trans-1,2-Dichloroethene ND ug/m3 04/07/17 02:07 156-60-568.0 84
1,1,2,2-Tetrachloroethane ND ug/m3 04/07/17 02:07 79-34-558.6 84
Tetrachloroethene 570000 ug/m3 04/07/17 15:08 127-18-4 A3,IS3700 5376
Trichloroethene 104 ug/m3 04/07/17 02:07 79-01-646.2 84
Vinyl chloride ND ug/m3 04/07/17 02:07 75-01-421.8 84

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10382930
DEQ08

Sample: VP2-032217 Lab ID: 10382930007 Collected: 03/22/17 12:52 Received: 03/24/17 09:45 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Helium ND % 03/31/17 12:09 7440-59-73.6 1

Analytical Method: TO-15TO15 MSV AIR

cis-1,2-Dichloroethene ND ug/m3 04/07/17 02:33 156-59-268.0 84
trans-1,2-Dichloroethene ND ug/m3 04/07/17 02:33 156-60-568.0 84
1,1,2,2-Tetrachloroethane ND ug/m3 04/07/17 02:33 79-34-558.6 84
Tetrachloroethene 802000 ug/m3 04/07/17 15:35 127-18-4 A3,IS7410 10752
Trichloroethene 471 ug/m3 04/07/17 02:33 79-01-646.2 84
Vinyl chloride ND ug/m3 04/07/17 02:33 75-01-421.8 84
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10382930
DEQ08

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

466499
Method 3C Gases

Method 3C Gases
METHOD 3C AIR - FIXED GASES

Associated Lab Samples: 10382930001, 10382930002, 10382930003, 10382930004, 10382930005, 10382930006, 10382930007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2549395
Associated Lab Samples: 10382930001, 10382930002, 10382930003, 10382930004, 10382930005, 10382930006, 10382930007

Matrix: Air

Analyzed

Helium % ND 3.6 03/31/17 10:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2549396LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

2549397

Helium % 18.118 101 70-13010518.9 4 30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10382771004
2549398SAMPLE DUPLICATE:

Helium % ND 30<0.72

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10382838001
2549926SAMPLE DUPLICATE:

Helium % ND 30
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10382930
DEQ08

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

467391
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10382930001, 10382930002, 10382930003, 10382930004, 10382930005, 10382930006, 10382930007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2553505
Associated Lab Samples: 10382930001, 10382930002, 10382930003, 10382930004, 10382930005, 10382930006, 10382930007

Matrix: Air

Analyzed

1,1,2,2-Tetrachloroethane ug/m3 ND 0.70 04/06/17 18:59
cis-1,2-Dichloroethene ug/m3 ND 0.81 04/06/17 18:59
Tetrachloroethene ug/m3 ND 0.69 04/06/17 18:59
trans-1,2-Dichloroethene ug/m3 ND 0.81 04/06/17 18:59
Trichloroethene ug/m3 ND 0.55 04/06/17 18:59
Vinyl chloride ug/m3 ND 0.26 04/06/17 18:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2553506LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,2,2-Tetrachloroethane ug/m3 74.374.7 100 70-130
cis-1,2-Dichloroethene ug/m3 44.043.9 100 70-133
Tetrachloroethene ug/m3 69.372.4 96 70-130
trans-1,2-Dichloroethene ug/m3 39.341.9 94 70-131
Trichloroethene ug/m3 58.657.9 101 70-130
Vinyl chloride ug/m3 26.827 99 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10383659005
2554566SAMPLE DUPLICATE:

1,1,2,2-Tetrachloroethane ug/m3 ND 25ND
cis-1,2-Dichloroethene ug/m3 ND 25ND
Tetrachloroethene ug/m3 ND 25ND
trans-1,2-Dichloroethene ug/m3 ND 25ND
Trichloroethene ug/m3 ND 25ND
Vinyl chloride ug/m3 ND 25ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/10/2017 09:32 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 9 of 13



#=QL#

QUALIFIERS

Pace Project No.:
Project:

10382930
DEQ08

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The sample was analyzed by serial dilution.A3
The internal standard recovery associated with this result exceeds the lower control limit. The reported result should be
considered an estimated value.

IS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10382930
DEQ08

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10382930001 466499Z3-032117 Method 3C Gases
10382930002 466499Z4-032117 Method 3C Gases
10382930003 466499Z4D-032117 Method 3C Gases
10382930004 466499Z6-032117 Method 3C Gases
10382930005 466499VP5-032217 Method 3C Gases
10382930006 466499VP4-032217 Method 3C Gases
10382930007 466499VP2-032217 Method 3C Gases

10382930001 467391Z3-032117 TO-15
10382930002 467391Z4-032117 TO-15
10382930003 467391Z4D-032117 TO-15
10382930004 467391Z6-032117 TO-15
10382930005 467391VP5-032217 TO-15
10382930006 467391VP4-032217 TO-15
10382930007 467391VP2-032217 TO-15
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Groundwater Analytical Results 
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Data Validation Report - Groundwater Analytical Results 
 

Project Name 
Helena Solvent Site - SVE System 
Installation 

Name and Date of Guidance 
Documents 

DEQ Contract No. 414026 Task 
Order No. 8 
May 2011 Hustad LLC Property 
Source Area Investigation 

Laboratory Name Energy Laboratories, Inc. 
Laboratory Project ID H16120041 
Sample Matrix Aqueous 
Sample Start and End Dates 11/30/16, 12/01/16 
Parameters Included 8260 - VOCs Short List 
Date Validated 3/7/2017 
Name of Validator Amanda Osborne 

 

Case Narrative and Summary 

Six groundwater samples, one equipment rinsate blank sample, and one trip blank were 
collected by HydroSolutions on November 30 and December 1, 2016 to establish baseline 
groundwater quality prior to soil vapor extraction (SVE) system installation at the Hustad Center. 
Samples were hand delivered to Energy Laboratories, Inc. (Energy Lab) in Helena, MT on 
December 2, 2016. The samples were analyzed by Energy Lab for volatile organic compounds 
(VOCs) according to EPA Method 8260B on December 6, 2016 and December 7, 2016.  

One field duplicate sample was included in the sample set to meet a targeted duplicate 
collection frequency of 1 in 20 (5%). The duplicate sample was collected at monitoring well MW-
3, and was identified as MW-3D. Table 1 presents an inventory of the samples collected and 
analyzed as part of the baseline groundwater quality sampling event.  

Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
Monitoring Well 1 H16120041-001 MW-1 
Monitoring Well 3 H16120041-002 MW-3 
Monitoring Well 3 H16120041-003 MW-3D 
Monitoring Well 5 H16120041-004 MW-5 

Equipment Rinse Blank H16120041-005 Rinse Blank 
Monitoring Well 2 H16120041-006 MW-2 
Monitoring Well 7 H16120041-007 MW-7 

Trip Blank H16120041-008 TB 6031 
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Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The approved task 
order for this project directed the use of an existing approved groundwater sampling and 
analysis work plan within the May 2011 Hustad LLC Property Source Area Investigation Work 
Plan (HydroSolutions 2011). The MDEQ – Remediation Division Data Validation Summary Form 
(Version 1.2, revised 11/4/16) for this data set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required that pre-SVE system groundwater quality results be 
compared to post-SVE system groundwater quality results to evaluate the system’s 
effectiveness. This task order objective was accomplished in part by this groundwater sampling 
activity, which established baseline groundwater quality conditions prior to the installation of the 
SVE system. Historic groundwater quality data exists for various monitoring wells throughout the 
Helena Solvent Site, including the area that surrounds the Hustad Center Complex. 
Groundwater samples collected during this baseline sampling event were obtained at locations 
that are consistent with historic sampling locations.  

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The groundwater samples were analyzed for VOCs, the contaminants of concern based on 
historic analytical results. Field protocols followed were consistent with previous groundwater 
sampling activities. The evaluation of field and laboratory blank samples for the presence of 
contaminants with none reported above laboratory reporting limits support the 
representativeness of the sample results. For all of these reasons, this data is considered 
representative.  

Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Five groundwater samples, one duplicate 
groundwater sample, one equipment rinsate blank and one trip blank sample were collected, 
preserved with hydrochloric acid to pH<2, and analyzed. All samples were collected, prepared, 
handled, and analyzed in accordance with quality control objectives and no criteria are identified 
which affect the data’s usability. As a result, a completeness rate of 100% was achieved for this 
sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. A comparison of the field duplicate result with the original sample result was used 
to assess the field precision, which may depend on sample homogeneity, handling, storage, 
preparation, and analysis. MDEQ validation guidelines establish a relative percent difference 
(RPD) target of 0-25% for field duplicates (MDEQ 2010). Chloroform and tetrachloroethene 
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(PCE) were the only contaminants above the reporting limit in the original or duplicate sample. 
The analytical results of chloroform and PCE are compared in Table 2 and meet the established 
RPD target. In this way the data is considered precise. 

Table 2. Field Precision 

Contaminants Detected 
Above the Reporting Limit 

Natural 
Sample 

Result 
(ug/L) 

Duplicate 
Sample  

Result 
(ug/L) 

RPD 
(%) 

Chloroform MW-3 7.8 MW-3D 7.8 0 
Tetrachloroethene (PCE) MW-3 5 MW-3D 5.5 10 

 

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. As part of field sampling quality control and assurance, an equipment 
rinsate blank sample was prepared in the field by pouring deionized water through the cleaned 
sampling equipment and collecting and preserving it in sample containers. No VOCs were 
detected in the rinsate blank sample, which indicates that field sampling techniques and 
equipment did not bias sample results.  

In accordance with EPA Method 8260 and laboratory protocol, laboratory control samples were 
prepared and analyzed by Energy Lab to assess laboratory and method accuracy. Laboratory 
equipment was calibrated on December 6,, 2016 and December 7, 2016 prior to each analytical 
run. No calibration issues or qualifiers were identified in the laboratory report. The second 
analytical run, which occurred on December 7, 2016, was completed for chloroform and 
tetrachloroethene, which required dilution.  

Energy Lab prepared and analyzed a laboratory control sample, method blank, sample matrix 
spike, and sample matrix spike duplicate for each analytical run accordingly.  Both method 
blanks were free of analyte contamination and no qualifiers are noted for either laboratory 
control sample. The only reported qualifiers were for the sample matrix spike and sample matrix 
spike duplicate analyzed on December 6, 2016. These qualifiers are listed in Table 3.  

Table 3. Summary of Qualifiers in Laboratory QA/QC Report 

 

Neither of the analytes associated with an S qualifier were detected in the groundwater samples 
above reporting limits. For this reason, the qualifier does not bias the results. All percent 
recoveries were within the percent recovery limits, and no additional qualifiers are reported in 
the laboratory QA/QC report. For these reasons, the data is considered accurate. 

Comparability 

The collection and sampling methods employed for this event followed the standard field and 
laboratory procedures for groundwater sampling and analysis by Method 8260 and the 
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analytical results are reported in standard measurement units. For these reasons, the data from 
this sampling event is considered comparable to other similar data collection events and results.  

Qualified Data Summary 

Data usability qualifiers are summarized in Table 4. The J qualifier indicates that an analyte was 
detected, but at a level less than the reporting limit. Therefore, these reported results are 
estimated but did not introduce bias to the results. 

Table 4. Qualified Data Summary 

 
 

A review of field sheets, sampling log books, and laboratory data identified no QC issues for this 
data set. The data are usable for decision making purposes on this project. 
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site Hustad Center
2. Site code or facility 
ID (if applicable) Groundwater Monitoring

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8 and May 2011 Hustad LLC Property 
Source Area Investigation Work Plan

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 3/7/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

11/30/2016 M/D/YY

12. Sample collection 
end date

12/1/2016 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method "E8260B  Volatile Organic Compounds By Gas Chromatography

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H1612004115. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

S Qualifiers on MS/MDS results for bromochloromethane 
and chloroethane.  These compounds were not detected in 
field samples, therefore no qualification of the data is 
necessary.

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

Yes         No                                                       Comments



18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

Yes         No                                                       Comments



18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

Yes         No                                                       Comments



18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments



20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Yes         No                                                       Comments



21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments




reported units are ug/L

24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Yes         No                                                       Comments



28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

Yes         No                                                       Comments



29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?



32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16120041-001 MW-1 11/30/16 12:00 12/02/16 Aqueous 8260-Volatile Organic Compounds-
Short List

H16120041-002 MW-3 11/30/16 14:50 12/02/16 Aqueous Same As Above

H16120041-003 MW-3D 11/30/16 14:55 12/02/16 Aqueous Same As Above

H16120041-004 MW-5 12/01/16 11:50 12/02/16 Aqueous Same As Above

H16120041-005 Rinse Blank 12/01/16 12:15 12/02/16 Aqueous Same As Above

H16120041-006 MW-2 12/01/16 13:25 12/02/16 Aqueous Same As Above

H16120041-007 MW-7 12/01/16 15:00 12/02/16 Aqueous Same As Above

H16120041-008 TB 6031 11/30/16 12:00 12/02/16 Trip Blank Same As Above

HydroSolutions

Project Name: DEQ 08

Work Order: H16120041

303 Clarke St
Helena, MT  59601

December 09, 2016

H1252 - Contractor Confirmation SamplingQuote ID:

Energy Laboratories Inc Helena MT received the following 8 samples for HydroSolutions on 12/2/2016 for analysis.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-001
Client Sample ID: MW-1

Collection Date: 11/30/16 12:00

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 15:22 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDBromochloromethane SW8260B

J 12/06/16 15:22 / kjw1.0ug/L0.93Bromodichloromethane SW8260B
12/06/16 15:22 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 15:22 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 15:22 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 15:22 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 15:22 / kjw1.0ug/LNDChloroethane SW8260B
12/07/16 12:19 / kjw1.2ug/L35Chloroform SW8260B
12/06/16 15:22 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 15:22 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 15:22 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 15:22 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 15:22 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 15:22 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 15:22 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B

J 12/06/16 15:22 / kjw1.0ug/L0.92Tetrachloroethene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDToluene SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B
12/06/16 15:22 / kjw1.0ug/LNDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-001
Client Sample ID: MW-1

Collection Date: 11/30/16 12:00

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 15:22 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 15:22 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 15:22 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 15:22 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 15:22 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 15:22 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 15:22 / kjw70-125%REC85.0    Surr: Dibromofluoromethane SW8260B
12/06/16 15:22 / kjw69-131%REC83.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 15:22 / kjw80-119%REC90.0    Surr: Toluene-d8 SW8260B
12/06/16 15:22 / kjw76-123%REC121    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.

Page 3 of 26



LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-002
Client Sample ID: MW-3

Collection Date: 11/30/16 14:50

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 18:08 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDBromochloromethane SW8260B

J 12/06/16 18:08 / kjw1.0ug/L0.73Bromodichloromethane SW8260B
12/06/16 18:08 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 18:08 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 18:08 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 18:08 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 18:08 / kjw1.0ug/LNDChloroethane SW8260B
12/06/16 18:08 / kjw1.0ug/L7.8Chloroform SW8260B
12/06/16 18:08 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 18:08 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 18:08 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 18:08 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 18:08 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 18:08 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 18:08 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
12/06/16 18:08 / kjw1.0ug/L5.0Tetrachloroethene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDToluene SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B
12/06/16 18:08 / kjw1.0ug/LNDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-002
Client Sample ID: MW-3

Collection Date: 11/30/16 14:50

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 18:08 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 18:08 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 18:08 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 18:08 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 18:08 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 18:08 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 18:08 / kjw70-125%REC88.0    Surr: Dibromofluoromethane SW8260B
12/06/16 18:08 / kjw69-131%REC88.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 18:08 / kjw80-119%REC96.0    Surr: Toluene-d8 SW8260B
12/06/16 18:08 / kjw76-123%REC117    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-003
Client Sample ID: MW-3D

Collection Date: 11/30/16 14:55

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 17:35 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDBromochloromethane SW8260B

J 12/06/16 17:35 / kjw1.0ug/L0.69Bromodichloromethane SW8260B
12/06/16 17:35 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 17:35 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 17:35 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 17:35 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 17:35 / kjw1.0ug/LNDChloroethane SW8260B
12/06/16 17:35 / kjw1.0ug/L7.8Chloroform SW8260B
12/06/16 17:35 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 17:35 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 17:35 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 17:35 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 17:35 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 17:35 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 17:35 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
12/06/16 17:35 / kjw1.0ug/L5.5Tetrachloroethene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDToluene SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B
12/06/16 17:35 / kjw1.0ug/LNDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-003
Client Sample ID: MW-3D

Collection Date: 11/30/16 14:55

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 17:35 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 17:35 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 17:35 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 17:35 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 17:35 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 17:35 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 17:35 / kjw70-125%REC85.0    Surr: Dibromofluoromethane SW8260B
12/06/16 17:35 / kjw69-131%REC86.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 17:35 / kjw80-119%REC93.0    Surr: Toluene-d8 SW8260B
12/06/16 17:35 / kjw76-123%REC117    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-004
Client Sample ID: MW-5

Collection Date: 12/01/16 11:50

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 15:55 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDBromochloromethane SW8260B
12/06/16 15:55 / kjw1.0ug/L1.7Bromodichloromethane SW8260B
12/06/16 15:55 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 15:55 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 15:55 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 15:55 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 15:55 / kjw1.0ug/LNDChloroethane SW8260B
12/07/16 12:52 / kjw1.2ug/L34Chloroform SW8260B
12/06/16 15:55 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 15:55 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 15:55 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 15:55 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 15:55 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 15:55 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 15:55 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
12/07/16 12:52 / kjw1.2ug/L72Tetrachloroethene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDToluene SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B

J 12/06/16 15:55 / kjw1.0ug/L0.27Trichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-004
Client Sample ID: MW-5

Collection Date: 12/01/16 11:50

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 15:55 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 15:55 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 15:55 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 15:55 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 15:55 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 15:55 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 15:55 / kjw70-125%REC84.0    Surr: Dibromofluoromethane SW8260B
12/06/16 15:55 / kjw69-131%REC86.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 15:55 / kjw80-119%REC94.0    Surr: Toluene-d8 SW8260B
12/06/16 15:55 / kjw76-123%REC117    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-005
Client Sample ID: Rinse Blank

Collection Date: 12/01/16 12:15

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 12:31 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDBromochloromethane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDBromodichloromethane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 12:31 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 12:31 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDChloroethane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDChloroform SW8260B
12/06/16 12:31 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 12:31 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 12:31 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 12:31 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 12:31 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 12:31 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 12:31 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDTetrachloroethene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDToluene SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-005
Client Sample ID: Rinse Blank

Collection Date: 12/01/16 12:15

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 12:31 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 12:31 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 12:31 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 12:31 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 12:31 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 12:31 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 12:31 / kjw70-125%REC86.0    Surr: Dibromofluoromethane SW8260B
12/06/16 12:31 / kjw69-131%REC92.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 12:31 / kjw80-119%REC96.0    Surr: Toluene-d8 SW8260B
12/06/16 12:31 / kjw76-123%REC106    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-006
Client Sample ID: MW-2

Collection Date: 12/01/16 13:25

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 16:28 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDBromochloromethane SW8260B
12/06/16 16:28 / kjw1.0ug/LNDBromodichloromethane SW8260B
12/06/16 16:28 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 16:28 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 16:28 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 16:28 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 16:28 / kjw1.0ug/LNDChloroethane SW8260B
12/07/16 13:25 / kjw2.5ug/L33Chloroform SW8260B
12/06/16 16:28 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 16:28 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 16:28 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 16:28 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 16:28 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 16:28 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 16:28 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
12/07/16 13:25 / kjw2.5ug/L94Tetrachloroethene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDToluene SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B

J 12/06/16 16:28 / kjw1.0ug/L0.63Trichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-006
Client Sample ID: MW-2

Collection Date: 12/01/16 13:25

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 16:28 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 16:28 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 16:28 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 16:28 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 16:28 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 16:28 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 16:28 / kjw70-125%REC85.0    Surr: Dibromofluoromethane SW8260B
12/06/16 16:28 / kjw69-131%REC85.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 16:28 / kjw80-119%REC96.0    Surr: Toluene-d8 SW8260B
12/06/16 16:28 / kjw76-123%REC115    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-007
Client Sample ID: MW-7

Collection Date: 12/01/16 15:00

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 17:02 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDBromochloromethane SW8260B

J 12/06/16 17:02 / kjw1.0ug/L0.25Bromodichloromethane SW8260B
12/06/16 17:02 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 17:02 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 17:02 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 17:02 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 17:02 / kjw1.0ug/LNDChloroethane SW8260B
12/07/16 13:59 / kjw2.5ug/L26Chloroform SW8260B
12/06/16 17:02 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 17:02 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 17:02 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 17:02 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 17:02 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 17:02 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 17:02 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
12/07/16 13:59 / kjw2.5ug/L126Tetrachloroethene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDToluene SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B
12/06/16 17:02 / kjw1.0ug/L1.1Trichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-007
Client Sample ID: MW-7

Collection Date: 12/01/16 15:00

Matrix: Aqueous

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 17:02 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 17:02 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 17:02 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 17:02 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 17:02 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 17:02 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 17:02 / kjw70-125%REC87.0    Surr: Dibromofluoromethane SW8260B
12/06/16 17:02 / kjw69-131%REC85.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 17:02 / kjw80-119%REC97.0    Surr: Toluene-d8 SW8260B
12/06/16 17:02 / kjw76-123%REC120    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.

Page 15 of 26



LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-008
Client Sample ID: TB 6031

Collection Date: 11/30/16 12:00

Matrix: Trip Blank

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 11:58 / kjw1.0ug/LNDBenzene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDBromobenzene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDBromochloromethane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDBromodichloromethane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDBromoform SW8260B
12/06/16 11:58 / kjw1.0ug/LNDBromomethane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
12/06/16 11:58 / kjw1.0ug/LNDChlorobenzene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDChlorodibromomethane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDChloroethane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDChloroform SW8260B
12/06/16 11:58 / kjw1.0ug/LNDChloromethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND2-Chlorotoluene SW8260B
12/06/16 11:58 / kjw1.0ug/LND4-Chlorotoluene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDDibromomethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
12/06/16 11:58 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDEthylbenzene SW8260B
12/06/16 11:58 / kjw20ug/LNDMethyl ethyl ketone SW8260B
12/06/16 11:58 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
12/06/16 11:58 / kjw1.0ug/LNDMethylene chloride SW8260B
12/06/16 11:58 / kjw1.0ug/LNDStyrene SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDTetrachloroethene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDToluene SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDTrichloroethene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H16120041-008
Client Sample ID: TB 6031

Collection Date: 11/30/16 12:00

Matrix: Trip Blank

Report Date: 12/09/16

DateReceived: 12/02/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
12/06/16 11:58 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
12/06/16 11:58 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
12/06/16 11:58 / kjw1.0ug/LNDVinyl chloride SW8260B
12/06/16 11:58 / kjw1.0ug/LNDm+p-Xylenes SW8260B
12/06/16 11:58 / kjw1.0ug/LNDo-Xylene SW8260B
12/06/16 11:58 / kjw1.0ug/LNDXylenes, Total SW8260B
12/06/16 11:58 / kjw70-125%REC94.0    Surr: Dibromofluoromethane SW8260B
12/06/16 11:58 / kjw69-131%REC83.0    Surr: 1,2-Dichloroethane-d4 SW8260B
12/06/16 11:58 / kjw80-119%REC95.0    Surr: Toluene-d8 SW8260B
12/06/16 11:58 / kjw76-123%REC106    Surr: p-Bromofluorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120041

QA/QC Summary Report

12/09/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R121097

Lab ID: 120616_CCV_2 12/06/16 09:33Continuing Calibration Verification Standard53
Benzene 97 70 1300.504.84 ug/L
Bromobenzene 97 70 1300.504.84 ug/L
Bromochloromethane 88 70 1300.504.40 ug/L
Bromodichloromethane 95 70 1300.504.76 ug/L
Bromoform 94 70 1300.504.68 ug/L
Bromomethane 106 70 1300.505.28 ug/L
Carbon tetrachloride 98 70 1300.504.88 ug/L
Chlorobenzene 99 70 1300.504.96 ug/L
Chlorodibromomethane 88 70 1300.504.40 ug/L
Chloroethane 82 70 1300.504.12 ug/L
Chloroform 100 80 1200.505.00 ug/L
Chloromethane 96 70 1300.504.80 ug/L
2-Chlorotoluene 101 70 1300.505.04 ug/L
4-Chlorotoluene 94 70 1300.504.72 ug/L
1,2-Dibromoethane 86 70 1300.504.28 ug/L
Dibromomethane 82 70 1300.504.08 ug/L
1,2-Dichlorobenzene 102 70 1300.505.08 ug/L
1,3-Dichlorobenzene 97 70 1300.504.84 ug/L
1,4-Dichlorobenzene 94 70 1300.504.68 ug/L
Dichlorodifluoromethane 88 70 1300.504.40 ug/L
1,1-Dichloroethane 101 70 1300.505.04 ug/L
1,2-Dichloroethane 85 70 1300.504.24 ug/L
1,1-Dichloroethene 100 80 1200.505.00 ug/L
cis-1,2-Dichloroethene 103 70 1300.505.16 ug/L
trans-1,2-Dichloroethene 108 70 1300.505.40 ug/L
1,2-Dichloropropane 97 80 1200.504.84 ug/L
1,3-Dichloropropane 86 70 1300.504.32 ug/L
2,2-Dichloropropane 99 70 1300.504.96 ug/L
1,1-Dichloropropene 97 70 1300.504.84 ug/L
cis-1,3-Dichloropropene 92 70 1300.504.60 ug/L
trans-1,3-Dichloropropene 100 70 1300.505.00 ug/L
Ethylbenzene 96 80 1200.504.80 ug/L
Methyl tert-butyl ether (MTBE) 88 70 1300.504.40 ug/L
Methyl ethyl ketone 78 70 1301038.9 ug/L
Methylene chloride 94 70 1300.504.68 ug/L
Styrene 101 70 1300.505.04 ug/L
1,1,1,2-Tetrachloroethane 104 70 1300.505.20 ug/L
1,1,2,2-Tetrachloroethane 97 70 1300.504.84 ug/L
Tetrachloroethene 94 70 1300.504.68 ug/L
Toluene 97 80 1200.504.84 ug/L
1,1,1-Trichloroethane 104 70 1300.505.20 ug/L
1,1,2-Trichloroethane 92 70 1300.504.60 ug/L
Trichloroethene 102 70 1300.505.12 ug/L
Trichlorofluoromethane 96 70 1300.504.80 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120041

QA/QC Summary Report

12/09/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R121097

Lab ID: 120616_CCV_2 12/06/16 09:33Continuing Calibration Verification Standard53
1,2,3-Trichloropropane 87 70 1300.504.36 ug/L
Vinyl chloride 97 80 1200.504.84 ug/L
m+p-Xylenes 99 70 1300.509.88 ug/L
o-Xylene 102 70 1300.505.12 ug/L
Xylenes, Total 100 70 1300.5015.0 ug/L
    Surr: 1,2-Dichloroethane-d4 86 69 1311.0
    Surr: Dibromofluoromethane 86 70 1251.0
    Surr: p-Bromofluorobenzene 91 76 1231.0
    Surr: Toluene-d8 93 80 1191.0

Method: SW8260B Batch: R121097

Lab ID: 120616_LCS_3 12/06/16 10:13Laboratory Control Sample Run: 1SATURN_161206A53
Benzene 90 69 1290.504.48 ug/L
Bromobenzene 94 79 1200.504.72 ug/L
Bromochloromethane 74 72 1250.503.70 ug/L
Bromodichloromethane 93 71 1220.504.64 ug/L
Bromoform 89 65 1300.504.44 ug/L
Bromomethane 132 60 1360.506.60 ug/L
Carbon tetrachloride 95 77 1210.504.76 ug/L
Chlorobenzene 98 78 1200.504.88 ug/L
Chlorodibromomethane 81 70 1220.504.04 ug/L
Chloroethane 63 62 1350.503.17 ug/L
Chloroform 94 71 1210.504.68 ug/L
Chloromethane 100 66 1390.505.00 ug/L
2-Chlorotoluene 98 78 1250.504.88 ug/L
4-Chlorotoluene 93 76 1260.504.64 ug/L
1,2-Dibromoethane 77 60 1370.503.87 ug/L
Dibromomethane 79 69 1220.503.97 ug/L
1,2-Dichlorobenzene 95 74 1220.504.76 ug/L
1,3-Dichlorobenzene 94 78 1200.504.68 ug/L
1,4-Dichlorobenzene 93 75 1220.504.64 ug/L
Dichlorodifluoromethane 99 57 1440.504.96 ug/L
1,1-Dichloroethane 93 76 1250.504.64 ug/L
1,2-Dichloroethane 75 69 1310.503.73 ug/L
1,1-Dichloroethene 94 67 1290.504.72 ug/L
cis-1,2-Dichloroethene 100 75 1220.505.00 ug/L
trans-1,2-Dichloroethene 100 75 1240.505.00 ug/L
1,2-Dichloropropane 98 75 1270.504.92 ug/L
1,3-Dichloropropane 85 70 1220.504.24 ug/L
2,2-Dichloropropane 96 78 1320.504.80 ug/L
1,1-Dichloropropene 92 69 1270.504.60 ug/L
cis-1,3-Dichloropropene 90 73 1240.504.48 ug/L
trans-1,3-Dichloropropene 80 72 1270.504.00 ug/L
Ethylbenzene 91 74 1250.504.56 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120041

QA/QC Summary Report

12/09/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: R121097

Lab ID: 120616_LCS_3 12/06/16 10:13Laboratory Control Sample Run: 1SATURN_161206A53
Methyl tert-butyl ether (MTBE) 79 62 1280.503.96 ug/L
Methyl ethyl ketone 77 56 1411038.5 ug/L
Methylene chloride 93 61 1250.504.64 ug/L
Styrene 94 75 1200.504.68 ug/L
1,1,1,2-Tetrachloroethane 98 76 1220.504.92 ug/L
1,1,2,2-Tetrachloroethane 86 67 1240.504.28 ug/L
Tetrachloroethene 90 75 1260.504.52 ug/L
Toluene 90 73 1220.504.52 ug/L
1,1,1-Trichloroethane 95 76 1240.504.76 ug/L
1,1,2-Trichloroethane 84 72 1250.504.20 ug/L
Trichloroethene 97 72 1260.504.84 ug/L
Trichlorofluoromethane 101 73 1310.505.04 ug/L
1,2,3-Trichloropropane 89 58 1420.504.44 ug/L
Vinyl chloride 111 69 1290.505.56 ug/L
m+p-Xylenes 90 72 1240.509.00 ug/L
o-Xylene 94 74 1230.504.72 ug/L
Xylenes, Total 91 72 1240.5013.7 ug/L
    Surr: 1,2-Dichloroethane-d4 90 69 1311.0
    Surr: Dibromofluoromethane 88 70 1251.0
    Surr: p-Bromofluorobenzene 96 76 1231.0
    Surr: Toluene-d8 90 80 1191.0

Lab ID: 120616_MBLK_5 12/06/16 11:25Method Blank Run: 1SATURN_161206A53
Benzene 0.50ND ug/L
Bromobenzene 0.50ND ug/L
Bromochloromethane 0.50ND ug/L
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Bromomethane 0.50ND ug/L
Carbon tetrachloride 0.50ND ug/L
Chlorobenzene 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroethane 0.50ND ug/L
Chloroform 0.50ND ug/L
Chloromethane 0.50ND ug/L
2-Chlorotoluene 0.50ND ug/L
4-Chlorotoluene 0.50ND ug/L
1,2-Dibromoethane 0.50ND ug/L
Dibromomethane 0.50ND ug/L
1,2-Dichlorobenzene 0.50ND ug/L
1,3-Dichlorobenzene 0.50ND ug/L
1,4-Dichlorobenzene 0.50ND ug/L
Dichlorodifluoromethane 0.50ND ug/L
1,1-Dichloroethane 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120041

QA/QC Summary Report

12/09/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: R121097

Lab ID: 120616_MBLK_5 12/06/16 11:25Method Blank Run: 1SATURN_161206A53
1,2-Dichloroethane 0.50ND ug/L
1,1-Dichloroethene 0.50ND ug/L
cis-1,2-Dichloroethene 0.50ND ug/L
trans-1,2-Dichloroethene 0.50ND ug/L
1,2-Dichloropropane 0.50ND ug/L
1,3-Dichloropropane 0.50ND ug/L
2,2-Dichloropropane 0.50ND ug/L
1,1-Dichloropropene 0.50ND ug/L
cis-1,3-Dichloropropene 0.50ND ug/L
trans-1,3-Dichloropropene 0.50ND ug/L
Ethylbenzene 0.50ND ug/L
Methyl tert-butyl ether (MTBE) 0.50ND ug/L
Methyl ethyl ketone 10ND ug/L
Methylene chloride 0.50ND ug/L
Styrene 0.50ND ug/L
1,1,1,2-Tetrachloroethane 0.50ND ug/L
1,1,2,2-Tetrachloroethane 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L
Toluene 0.50ND ug/L
1,1,1-Trichloroethane 0.50ND ug/L
1,1,2-Trichloroethane 0.50ND ug/L
Trichloroethene 0.50ND ug/L
Trichlorofluoromethane 0.50ND ug/L
1,2,3-Trichloropropane 0.50ND ug/L
Vinyl chloride 0.50ND ug/L
m+p-Xylenes 0.50ND ug/L
o-Xylene 0.50ND ug/L
Xylenes, Total 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 83 69 1311.0
    Surr: Dibromofluoromethane 90 70 1251.0
    Surr: p-Bromofluorobenzene 110 76 1231.0
    Surr: Toluene-d8 93 80 1191.0

Lab ID: H16120041-005AMS 12/06/16 13:43Sample Matrix Spike Run: 1SATURN_161206A53
Benzene 86 69 1291.08.64 ug/L
Bromobenzene 92 79 1201.09.20 ug/L
Bromochloromethane 63 72 1251.06.34 ug/L S
Bromodichloromethane 94 71 1221.09.44 ug/L
Bromoform 86 65 1301.08.64 ug/L
Bromomethane 112 60 1361.011.2 ug/L
Carbon tetrachloride 90 77 1211.08.96 ug/L
Chlorobenzene 100 78 1201.010.0 ug/L
Chlorodibromomethane 90 70 1221.08.96 ug/L
Chloroethane 57 62 1351.05.71 ug/L S

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.

Page 21 of 26



Project: DEQ 08
Client: HydroSolutions

Work Order: H16120041

QA/QC Summary Report

12/09/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: R121097

Lab ID: H16120041-005AMS 12/06/16 13:43Sample Matrix Spike Run: 1SATURN_161206A53
Chloroform 91 71 1211.09.12 ug/L
Chloromethane 98 66 1391.09.84 ug/L
2-Chlorotoluene 98 78 1251.09.76 ug/L
4-Chlorotoluene 94 76 1261.09.44 ug/L
1,2-Dibromoethane 87 60 1371.08.72 ug/L
Dibromomethane 83 69 1221.08.32 ug/L
1,2-Dichlorobenzene 96 74 1221.09.60 ug/L
1,3-Dichlorobenzene 96 78 1201.09.60 ug/L
1,4-Dichlorobenzene 90 75 1221.08.96 ug/L
Dichlorodifluoromethane 87 57 1441.08.72 ug/L
1,1-Dichloroethane 86 76 1251.08.56 ug/L
1,2-Dichloroethane 85 69 1311.08.48 ug/L
1,1-Dichloroethene 88 67 1291.08.80 ug/L
cis-1,2-Dichloroethene 92 75 1221.09.20 ug/L
trans-1,2-Dichloroethene 95 75 1241.09.52 ug/L
1,2-Dichloropropane 99 75 1271.09.92 ug/L
1,3-Dichloropropane 94 70 1221.09.36 ug/L
2,2-Dichloropropane 88 78 1321.08.80 ug/L
1,1-Dichloropropene 91 69 1271.09.12 ug/L
cis-1,3-Dichloropropene 100 73 1241.010.0 ug/L
trans-1,3-Dichloropropene 96 72 1271.09.60 ug/L
Ethylbenzene 97 74 1251.09.68 ug/L
Methyl tert-butyl ether (MTBE) 81 62 1281.08.08 ug/L
Methyl ethyl ketone 79 56 1412078.6 ug/L
Methylene chloride 83 61 1251.08.32 ug/L
Styrene 91 75 1201.09.12 ug/L
1,1,1,2-Tetrachloroethane 95 76 1221.09.52 ug/L
1,1,2,2-Tetrachloroethane 90 67 1241.08.96 ug/L
Tetrachloroethene 94 75 1261.09.44 ug/L
Toluene 99 73 1221.09.92 ug/L
1,1,1-Trichloroethane 90 76 1241.09.04 ug/L
1,1,2-Trichloroethane 92 72 1251.09.20 ug/L
Trichloroethene 100 72 1261.010.0 ug/L
Trichlorofluoromethane 90 73 1311.08.96 ug/L
1,2,3-Trichloropropane 84 58 1421.08.40 ug/L
Vinyl chloride 101 69 1291.010.1 ug/L
m+p-Xylenes 92 72 1241.018.5 ug/L
o-Xylene 95 74 1231.09.52 ug/L
Xylenes, Total 93 72 1241.028.0 ug/L
    Surr: 1,2-Dichloroethane-d4 90 69 1312.0
    Surr: Dibromofluoromethane 82 70 1252.0
    Surr: p-Bromofluorobenzene 97 76 1232.0
    Surr: Toluene-d8 92 80 1192.0

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120041

QA/QC Summary Report

12/09/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: R121097

Lab ID: H16120041-005AMSD 12/06/16 14:16Sample Matrix Spike Duplicate Run: 1SATURN_161206A53
Benzene 93 69 129 201.0 7.19.28 ug/L
Bromobenzene 89 79 120 201.0 3.58.88 ug/L
Bromochloromethane 66 72 125 201.0 4.26.61 ug/L S
Bromodichloromethane 90 71 122 201.0 4.39.04 ug/L
Bromoform 82 65 130 201.0 4.78.24 ug/L
Bromomethane 124 60 136 201.0 1012.4 ug/L
Carbon tetrachloride 90 77 121 201.0 0.08.96 ug/L
Chlorobenzene 99 78 120 201.0 0.89.92 ug/L
Chlorodibromomethane 88 70 122 201.0 1.88.80 ug/L
Chloroethane 53 62 135 201.0 7.75.29 ug/L S
Chloroform 93 71 121 201.0 1.79.28 ug/L
Chloromethane 99 66 139 201.0 0.89.92 ug/L
2-Chlorotoluene 90 78 125 201.0 7.79.04 ug/L
4-Chlorotoluene 90 76 126 201.0 4.39.04 ug/L
1,2-Dibromoethane 88 60 137 201.0 0.98.80 ug/L
Dibromomethane 90 69 122 201.0 7.48.96 ug/L
1,2-Dichlorobenzene 96 74 122 201.0 0.09.60 ug/L
1,3-Dichlorobenzene 93 78 120 201.0 3.49.28 ug/L
1,4-Dichlorobenzene 93 75 122 201.0 3.59.28 ug/L
Dichlorodifluoromethane 88 57 144 201.0 0.98.80 ug/L
1,1-Dichloroethane 88 76 125 201.0 2.88.80 ug/L
1,2-Dichloroethane 85 69 131 201.0 0.08.48 ug/L
1,1-Dichloroethene 90 67 129 201.0 2.79.04 ug/L
cis-1,2-Dichloroethene 97 75 122 201.0 5.19.68 ug/L
trans-1,2-Dichloroethene 99 75 124 201.0 4.19.92 ug/L
1,2-Dichloropropane 100 75 127 201.0 0.810.0 ug/L
1,3-Dichloropropane 91 70 122 201.0 2.69.12 ug/L
2,2-Dichloropropane 90 78 132 201.0 2.79.04 ug/L
1,1-Dichloropropene 89 69 127 201.0 2.78.88 ug/L
cis-1,3-Dichloropropene 95 73 124 201.0 4.99.52 ug/L
trans-1,3-Dichloropropene 95 72 127 201.0 0.89.52 ug/L
Ethylbenzene 91 74 125 201.0 6.09.12 ug/L
Methyl tert-butyl ether (MTBE) 90 62 128 201.0 108.96 ug/L
Methyl ethyl ketone 86 56 141 2020 8.585.6 ug/L
Methylene chloride 93 61 125 201.0 119.28 ug/L
Styrene 98 75 120 201.0 6.89.76 ug/L
1,1,1,2-Tetrachloroethane 99 76 122 201.0 4.19.92 ug/L
1,1,2,2-Tetrachloroethane 88 67 124 201.0 1.88.80 ug/L
Tetrachloroethene 92 75 126 201.0 2.69.20 ug/L
Toluene 92 73 122 201.0 7.59.20 ug/L
1,1,1-Trichloroethane 95 76 124 201.0 5.29.52 ug/L
1,1,2-Trichloroethane 89 72 125 201.0 3.58.88 ug/L
Trichloroethene 94 72 126 201.0 5.89.44 ug/L
Trichlorofluoromethane 95 73 131 201.0 6.19.52 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H16120041

QA/QC Summary Report

12/09/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: R121097

Lab ID: H16120041-005AMSD 12/06/16 14:16Sample Matrix Spike Duplicate Run: 1SATURN_161206A53
1,2,3-Trichloropropane 90 58 142 201.0 7.39.04 ug/L
Vinyl chloride 103 69 129 201.0 2.410.3 ug/L
m+p-Xylenes 96 72 124 201.0 3.419.1 ug/L
o-Xylene 94 74 123 201.0 0.89.44 ug/L
Xylenes, Total 95 72 124 201.0 2.028.6 ug/L
    Surr: 1,2-Dichloroethane-d4 85 69 1312.0
    Surr: Dibromofluoromethane 83 70 1252.0
    Surr: p-Bromofluorobenzene 92 76 1232.0
    Surr: Toluene-d8 91 80 1192.0

Method: SW8260B Analytical Run: R121132

Lab ID: 120716_CCV_2 12/07/16 09:59Continuing Calibration Verification Standard2
Chloroform 93 80 1200.504.64 ug/L
Tetrachloroethene 98 70 1300.504.88 ug/L

Method: SW8260B Batch: R121132

Lab ID: 120716_LCS_3 12/07/16 10:37Laboratory Control Sample Run: 1SATURN_161207A2
Chloroform 98 71 1210.504.88 ug/L
Tetrachloroethene 99 75 1260.504.96 ug/L

Lab ID: 120716_MBLK_5 12/07/16 11:46Method Blank Run: 1SATURN_161207A2
Chloroform 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L

Lab ID: H16120041-007AMS 12/07/16 14:38Sample Matrix Spike Run: 1SATURN_161207A2
Chloroform 94 71 1215.072.8 ug/L
Tetrachloroethene 78 75 1265.0165 ug/L

Lab ID: H16120041-007AMSD 12/07/16 15:12Sample Matrix Spike Duplicate Run: 1SATURN_161207A2
Chloroform 119 71 121 205.0 1685.2 ug/L
Tetrachloroethene 84 75 126 205.0 1.7168 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

Not Applicable

Not Applicable R

£

4.7°C  On Ice

12/2/2016Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

12/7/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H16120041
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Data Validation Report - Groundwater Analytical Results 
 

Project Name 
Helena Solvent Site - SVE System 
Installation 

Name and Date of Guidance 
Documents 

DEQ Contract No. 414026 Task 
Order No. 8 
May 2011 Hustad LLC Property 
Source Area Investigation 

Laboratory Name Energy Laboratories, Inc. 

Laboratory Project ID 
H17030385, H17030396, 
H17030452 

Sample Matrix Aqueous 
Sample Start and End Dates 03/22/17 – 03/28/17 
Parameters Included 8260 - VOCs Short List 
Date Validated 4/26/2017 
Name of Validator Amanda Osborne 

 

 

 

Case Narrative and Summary 

Six groundwater samples, one equipment rinsate blank sample, and two trip blanks were 
collected by HydroSolutions on March 22, 23, 24, and 28, 2017 to assess groundwater quality 
after the installation of the soil vapor extraction (SVE) system at the Hustad Center. Samples 
were hand delivered to Energy Laboratories, Inc. (Energy Lab) in Helena, MT in three separate 
events following sample collection. The samples were analyzed by Energy Lab for volatile 
organic compounds (VOCs) according to EPA Method 8260B. This report provides data 
validation for the results of the VOC laboratory analysis. Additional analyses were requested 
and completed for these samples for another purpose outside the scope of this project. The 
results of these additional analyses are not included in this data validation assessment report.   

One field duplicate sample was included in the sample set to meet a targeted duplicate 
collection frequency of 1 in 20 (5%). The duplicate sample was collected at monitoring well MW-
3 and was identified as MW-3D. Table 1 presents an inventory of the samples collected and 
analyzed as part of the baseline groundwater quality sampling event.  
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Table 1. Sample Inventory 

Collection Location Lab ID Field Sample ID 
Monitoring Well 1 H17030385-001 MW-1 
Monitoring Well 3 H17030385-002 MW-3 
Monitoring Well 3 H17030385-003 MW-3D 
Monitoring Well 5 H17030452-001 MW-5 

Equipment Rinse Blank H17030396-001 Rinse Blank 
Monitoring Well 2 H17030385-005 MW-2 
Monitoring Well 7 H17030385-004 MW-7 

Trip Blank H17030385-006 TB 6270 
Trip Blank H17030396-002 TB 6281 

 

Data Validation Criteria 

The data validation criteria used for this validation assessment follow the Montana Department 
of Environmental Quality (MDEQ) data validation guidelines (MDEQ 2010). The approved task 
order for this project directed the use of an existing approved groundwater sampling and 
analysis work plan within the May 2011 Hustad LLC Property Source Area Investigation Work 
Plan (HydroSolutions 2011). The MDEQ – Remediation Division Data Validation Summary Form 
(Version 1.2, revised 11/4/16) for this data set is attached to this report. 

Data Acceptability and Usability 

The task order for this project required that pre-SVE system groundwater quality results be 
compared to post-SVE system groundwater quality results to evaluate the system’s 
effectiveness. This task order objective was accomplished in part by this groundwater sampling 
activity, which documented post-SVE system installation groundwater quality conditions. 
Historic groundwater quality data exists for various monitoring wells throughout the Helena 
Solvent Site, including the area that surrounds the Hustad Center Complex. Groundwater 
samples collected during this baseline sampling event were obtained at locations that are 
consistent with historic sampling locations.  

Representativeness 

Representativeness expresses the degree to which sample data represents site conditions. 
Representativeness is evaluated by comparing actual analytical procedures to those described 
in the CoC, evaluating holding times, and examining laboratory blanks for contamination of 
samples during analysis.  

The groundwater samples were analyzed for VOCs, the contaminants of concern based on 
historic analytical results. Field protocols followed were consistent with previous groundwater 
sampling activities. The evaluation of field and laboratory blank samples for the presence of 
contaminants with none reported above laboratory reporting limits support the 
representativeness of the sample results. For all of these reasons, this data is considered 
representative.  
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Completeness 

Completeness was evaluated by comparing the total number of samples collected with the total 
number of samples with valid analytical data. Five groundwater samples, one duplicate 
groundwater sample, one equipment rinsate blank and two trip blank sample were collected, 
preserved with hydrochloric acid to pH<2, and analyzed. All samples were collected, prepared, 
handled, and analyzed in accordance with quality control objectives and no criteria are identified 
which affect the data’s usability. As a result, a completeness rate of 100% was achieved for this 
sampling event.  

Precision 

Field precision is determined by a comparison of the field duplicate result with the original 
sample result. A comparison of the field duplicate result with the original sample result was used 
to assess the field precision, which may depend on sample homogeneity, handling, storage, 
preparation, and analysis. MDEQ validation guidelines establish a relative percent difference 
(RPD) target of 0-25% for field duplicates (MDEQ 2010). Chloroform and tetrachloroethene 
(PCE) were the only contaminants reported above the reporting limit in the original or duplicate 
sample. The analytical results of chloroform and PCE are compared in Table 2 and meet the 
established RPD target. In this way the data is considered precise. 

Table 2. Field Precision 

Contaminants Detected 
Above the Reporting Limit 

Natural 
Sample 

Result 
(ug/L) 

Duplicate 
Sample  

Result 
(ug/L) 

RPD 
(%) 

Chloroform MW-3 10 MW-3D 9.2 <1 
Tetrachloroethene (PCE) MW-3 4.6 MW-3D 5.1 <1 

 

Accuracy 

Accuracy is the degree of agreement between an analytical measurement and a reference 
accepted as a true value. As part of field sampling quality control and assurance, an equipment 
rinsate blank sample was prepared in the field by pouring deionized water through the cleaned 
sampling equipment and collecting and preserving it in sample containers. No VOCs were 
detected in the rinsate blank sample, which indicates that field sampling techniques and 
equipment did not bias sample results.  

In accordance with EPA Method 8260 and laboratory protocol, laboratory control samples were 
prepared and analyzed by Energy Lab to assess laboratory and method accuracy. Laboratory 
equipment was calibrated prior to each analytical run. No calibration issues or qualifiers were 
identified in the laboratory report that impact the contaminants of concern for this project. All 
method blanks were free of analyte contamination and no qualifiers are noted for contaminants 
of concern in any of the analyzed samples.  

The laboratory matrix spike and laboratory matrix spike duplicate results associated with 
analysis of the MW-5 sample were qualified with an “S” for PCE by the laboratory for falling 
below the spike recovery advisory limit. Therefore, the PCE concentration reported for MW-5 
has the potential to be biased low. All other qualifiers that are reported are not associated with 
the analytes that were detected in the samples. For this reason, those qualifiers do not bias the 
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results. Other spike percent recoveries for constituents of concern were within the laboratory 
advisory limits, and no additional qualifiers are reported in the laboratory QA/QC report that 
would bias the results. For these reasons, the data is considered accurate. 

Comparability 

The collection and sampling methods employed for this event followed the standard field and 
laboratory procedures for groundwater sampling and analysis by Method 8260 and the 
analytical results are reported in standard measurement units. For these reasons, the data from 
this sampling event is considered comparable to other similar data collection events and results.  

Qualified Data Summary 

Data usability qualifiers are summarized in Table 4. The J qualifier indicates that an analyte was 
detected, but at a level less than the reporting limit. Therefore, the reported results are 
estimated but no bias is associated with the results due to this qualifier.  

 

Table 4. Laboratory-Qualified Data Summary 

Sample ID Analyte Lab ID 
Result 
(ug/L) Qualifier 

Reason for 
Qualification 

TB6281 Choloroform H17030396-002 0.36 J 
Estimated 
value. The 

analyte was 
present but 

less than the 
reporting limit. 

MW-1 Bromodichloromethane H17030385-001 0.78 J 
MW-1 Tetrachloroethene H17030385-001 0.41 J 
MW-3 Bromodichloromethane H17030385-002 0.81 J 
MW-7 Trichloroethene H17030385-004 0.55 J 
MW-5 Trichloroethene H17030452-001 0.3 J 
MW-2 Trichloroethene H17030385-005 0.85 J 
 

A review of field sheets, sampling log books, and laboratory data identified no QC issues for this 
data set. The data are usable for decision making purposes. 

 

References 

HydroSolutions. 2011. "Hustad LLC Property Source Area Investigation Work Plan." 

MDEQ. 2010. "Montana Department of Environmental Quality Data Validation Guidelines for 
Evaluating Analytical Data." August 5. 
https://deq.mt.gov/Portals/112/Land/StateSuperfund/Documents/DataValidationReport.p
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site Hustad Center
2. Site code or facility 
ID (if applicable) Groundwater Monitoring - Post SVE System Installation

3. Release ID  
(if applicable) N/A

Helena Solvent Site SVE System Design and Installation4. Project name
5. Name of DEQ-
approved sampling 
plan 

DEQ Contract No. 414026 Task Order No. 8 and May 2011 Hustad LLC Property 
Source Area Investigation Work Plan

6/15/20166. Date DEQ 
approved the 
sampling plan

M/D/YY

7. Name of data  
validator

Amanda Osborne

8. Phone 406-443-6169 x106
9. Date validated 4/26/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection 
start date

3/22/2017 M/D/YY

12. Sample collection 
end date

3/28/2017 M/D/YY

13. Analytical 
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method "E8260B  Volatile Organic Compounds By Gas Chromatography

Laboratory-related Questions
14. Laboratory name 
and location

Energy Laboratories, Helena, MT

H17030385, H17030396, H1703045215. Laboratory project  
ID



16. Does all data conform to 
analytical methods and data 
quality objectives specified for 
this project?

Yes         No                                                       Comments

17. Were samples received in 
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

Yes         No                                                       Comments





18. Were all laboratory quality 
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Laboratory qualifiers applied to some QA/QC results, see 
below

Yes         No                                                       Comments



18a. Were all calibration 
verification results within 
acceptable limits? 

Yes         No                                                       Comments



If no, explain
H17030385: S qualifier for 2-Chloroethyl vinyl ether, Iodomethane, 1,2,3-Trichlorobenzene; H17030396: S 
qualifier for Iodomethane, H17030452: S qualifier for Iodomethane, 2-Chloroethyl vinyl ether. Does not bias 
results for contaminants of concern for this project because these compounds were not deteted in the field 
samples.
18b. Were laboratory blank 
samples free of contamination? 

Yes         No                                                       Comments


18c. Are the percent recoveries 
and relative percent differences of 
matrix spike and matrix spike 
duplicates within quality control 
limits?

Yes         No                                                       Comments



If no, explain
H17030385: numerous S qualifiers for exceeding high RDP limit and one for exceeding lower limit in sample 
matrix spike and sample matrix duplicate (Lab ID b17032041-001ams and b17032041-001amsd) but none for 
the contaminants of concern for this project. S qualifier for PCE in sample matrix spike and sample matrix 
spike duplicate for exceeding the lower RPD limit associated with the laboratory run completed for the MW-5 
sample. May bias the results low for PCE in the sample from MW-5.
18d. Are the control samples the 
same matrix as the samples, and 
prepared the same as associated 
samples?

Yes         No                                                       Comments



18e. Were laboratory control 
samples and laboratory control 
sample duplicate percent 
recoveries and relative percent 
differences within laboratory 
control limits?

Yes         No                                                       Comments



If no, explain
S qualifier for exceeding lower RPD for 2-Chloroethyl vinyl ether (Lab ID lcs040417), Iodomethane (Lab ID 
lcs040517), exceeding high RPD limit for Iodomethane (Lab ID lcs040617). Does not bias results for 
contaminants of concern for this project, because these compounds were not detected in the field samples.

18f. Were surrogate recoveries 
within laboratory quality control 
limits? 

Yes         No                                                       Comments



18g. Were the laboratory duplicate 
relative percent differences within 
data validation quality control 
limits?

Yes         No                                                       Comments



19. Were the total number of lab 
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No                                                       Comments





20. Were the total number of lab 
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Yes         No                                                       Comments



21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample

22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


reported units are ug/L

24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

Yes         No                                                       Comments



28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

Trip blank TB6281 detected chloroform at 0.36 ug/L 
(estimated concentration below detection limit), but this 
does not affect the interpretation of the sample results 
because chloroform detections in the samples were at least 
10x greater than the trip blank detection.  

Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? see above.  The rinsate blanks were all ND, showing 

evidence of successful decontamination procedures.

Yes         No                                                       Comments



If no, explain

28b. Were field duplicates 
collected as required? one field duplicate sample collected

Yes         No                                                       Comments


RPD for duplicates <25%, see attached table
28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:



Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample

30. What is the percent 
completeness (samples planned 
versus valid samples collected)?

                                                                           Comments
100

Yes         No                                                       Comments


31. Was the completeness goal 
met?

32. Other general comments or observations? 

Split Samples

33. Did DEQ collect split samples?
Yes         No                                                       Comments



Open Instructions Hide InstructionsPrint Form Save As



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17030385-001 MW-1 03/22/17 15:45 03/24/17 Aqueous Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Total
Alkalinity
Conductivity
Carbon, Total Organic
Methane
Anions by Ion Chromatography
Iron, Ferric
Nitrogen, Nitrite
Nitrogen, Nitrate + Nitrite
Nitrogen, Nitrate
Metals Digestion by EPA 200.2
Sulfide, Iodine Titrimetric
8260-Volatile Organic Compounds-
Extended List

H17030385-002 MW-3 03/23/17 11:50 03/24/17 Aqueous Same As Above

H17030385-003 MW-3D 03/23/17 12:00 03/24/17 Aqueous Same As Above

H17030385-004 MW-7 03/23/17 15:00 03/24/17 Aqueous Same As Above

H17030385-005 MW-2 03/23/17 17:20 03/24/17 Aqueous Same As Above

H17030385-006 TB 6270 03/22/17 15:45 03/24/17 Trip Blank 8260-Volatile Organic Compounds-
Extended List

HydroSolutions

Project Name: DEQ 08

Work Order: H17030385

303 Clarke St
Helena, MT  59601

April 13, 2017

H1382 - Helena Solvent siteQuote ID:

Energy Laboratories Inc Helena MT received the following 6 samples for HydroSolutions on 3/24/2017 for analysis.
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Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17030385 CASE NARRATIVE
04/13/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.

Tests associated with analyst identified as ELI-CA were subcontracted to Energy Laboratories, 2393 Salt Creek Hwy., 
Casper, WY, EPA Number WY00002 and WY00937.

Sample MW-3, MW-3D and MW-7 were re-analyzed to verify total Iron.  The samples labels were verified, and the samples 
were re-analyzed to confirm the Iron values.  The results of the re-analysis confirmed. abc 4/13/17
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-001
Client Sample ID: MW-1

Collection Date: 03/22/17 15:45

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL PROPERTIES
03/27/17 16:26 / cmm1umhos/cm555Conductivity @ 25 C A2510 B

INORGANICS
03/27/17 12:05 / cmm4mg/L240Alkalinity, Total as CaCO3 A2320 B
03/28/17 12:34 / SRW1.0mg/L13Chloride E300.0
03/28/17 12:34 / SRW1.0mg/L44Sulfate E300.0
03/28/17 08:45 / eli-b1mg/L2Sulfide A4500-S F

AGGREGATE ORGANICS
03/31/17 15:36 / eli-ca0.5mg/L1.3Organic Carbon, Total (TOC) A5310 C

NUTRIENTS
03/30/17 09:46 / abc0.01mg/L4.34Nitrogen, Nitrate as N E353.2

D 03/29/17 11:35 / cmm0.05mg/L4.34Nitrogen, Nitrate+Nitrite as N E353.2
03/24/17 11:14 / cmm0.01mg/LNDNitrogen, Nitrite as N E353.2

METALS, DISSOLVED
03/31/17 14:59 / dck0.001mg/L0.004Arsenic E200.8
03/27/17 14:00 / sld0.02mg/LNDIron E200.7
03/27/17 14:00 / sld0.02mg/LNDIron, Ferrous E200.7
03/31/17 14:59 / dck0.001mg/L0.003Manganese E200.8

METALS, TOTAL
03/28/17 11:11 / sld0.02mg/L2.09Iron E200.7
04/11/17 12:56 / abc0.03mg/L2.09Iron, Ferric Calculation

VOLATILE ORGANIC COMPOUNDS
04/04/17 13:35 / eli-b1610ug/LNDAcetonitrile SW8260B
04/04/17 13:35 / eli-b1620ug/LNDAcetone SW8260B
04/04/17 12:36 / eli-b1620ug/LNDAcrolein SW8260B
04/04/17 12:36 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDBenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDBromobenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDBromochloromethane SW8260B

J 04/04/17 13:35 / eli-b161.0ug/L0.78Bromodichloromethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDBromoform SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDBromomethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDChlorodibromomethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDChloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
D - RL increased due to sample matrix. J - Estimated value.  The analyte was present but less than 

the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-001
Client Sample ID: MW-1

Collection Date: 03/22/17 15:45

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/04/17 12:36 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/05/17 14:50 / eli-b165.0ug/L26Chloroform SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDChloromethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDDibromomethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B
04/04/17 13:35 / eli-b1620ug/LND2-Hexanone SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDIodomethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/04/17 13:35 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/04/17 13:35 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDNaphthalene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDStyrene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B

J 04/04/17 13:35 / eli-b161.0ug/L0.41Tetrachloroethene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDToluene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less than 
the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-001
Client Sample ID: MW-1

Collection Date: 03/22/17 15:45

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/04/17 13:35 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDTrichloroethene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDo-Xylene SW8260B
04/04/17 13:35 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/04/17 12:36 / eli-b1670-130%REC98.0    Surr: 1,2-Dichloroethane-d4 SW8260B
04/04/17 13:35 / eli-b1670-130%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
04/04/17 12:36 / eli-b1677-126%REC95.0    Surr: Dibromofluoromethane SW8260B
04/04/17 13:35 / eli-b1677-126%REC99.0    Surr: Dibromofluoromethane SW8260B
04/04/17 12:36 / eli-b1676-127%REC101    Surr: p-Bromofluorobenzene SW8260B
04/04/17 13:35 / eli-b1676-127%REC102    Surr: p-Bromofluorobenzene SW8260B
04/04/17 12:36 / eli-b1679-122%REC95.0    Surr: Toluene-d8 SW8260B
04/04/17 13:35 / eli-b1679-122%REC97.0    Surr: Toluene-d8 SW8260B

ORGANIC CHARACTERISTICS
03/30/17 12:02 / eli-b0.001mg/LNDMethane SW8015M
03/30/17 12:02 / eli-b0.001mg/LNDEthane SW8015M
03/30/17 12:02 / eli-b0.001mg/LNDEthene SW8015M

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-002
Client Sample ID: MW-3

Collection Date: 03/23/17 11:50

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL PROPERTIES
03/27/17 16:29 / cmm1umhos/cm1200Conductivity @ 25 C A2510 B

INORGANICS
03/27/17 12:19 / cmm4mg/L380Alkalinity, Total as CaCO3 A2320 B
03/28/17 12:48 / SRW1.0mg/L75Chloride E300.0
03/28/17 12:48 / SRW1.0mg/L150Sulfate E300.0
03/28/17 08:45 / eli-b1mg/L2Sulfide A4500-S F

AGGREGATE ORGANICS
03/31/17 15:47 / eli-ca0.5mg/L1.8Organic Carbon, Total (TOC) A5310 C

NUTRIENTS
03/30/17 09:46 / abc0.01mg/L16.5Nitrogen, Nitrate as N E353.2

D 03/27/17 12:48 / cmm0.1mg/L16.5Nitrogen, Nitrate+Nitrite as N E353.2
03/24/17 11:17 / cmm0.01mg/LNDNitrogen, Nitrite as N E353.2

METALS, DISSOLVED
03/31/17 15:01 / dck0.001mg/L0.002Arsenic E200.8
03/27/17 14:15 / sld0.02mg/LNDIron E200.7
03/27/17 14:15 / sld0.02mg/LNDIron, Ferrous E200.7
03/31/17 15:01 / dck0.001mg/LNDManganese E200.8

METALS, TOTAL
03/28/17 11:15 / sld0.02mg/L3.90Iron E200.7
04/11/17 12:56 / abc0.03mg/L3.90Iron, Ferric Calculation

VOLATILE ORGANIC COMPOUNDS
04/04/17 14:34 / eli-b1610ug/LNDAcetonitrile SW8260B
04/04/17 14:34 / eli-b1620ug/LNDAcetone SW8260B
04/04/17 14:04 / eli-b1620ug/LNDAcrolein SW8260B
04/04/17 14:04 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDBenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDBromobenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDBromochloromethane SW8260B

J 04/04/17 14:34 / eli-b161.0ug/L0.81Bromodichloromethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDBromoform SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDBromomethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDChlorodibromomethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDChloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
D - RL increased due to sample matrix. J - Estimated value.  The analyte was present but less than 

the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-002
Client Sample ID: MW-3

Collection Date: 03/23/17 11:50

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/04/17 14:04 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/04/17 14:34 / eli-b161.0ug/L10Chloroform SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDChloromethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDDibromomethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B
04/04/17 14:34 / eli-b1620ug/LND2-Hexanone SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDIodomethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/04/17 14:34 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/04/17 14:34 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDNaphthalene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDStyrene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/04/17 14:34 / eli-b161.0ug/L4.6Tetrachloroethene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDToluene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-002
Client Sample ID: MW-3

Collection Date: 03/23/17 11:50

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/04/17 14:34 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDTrichloroethene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDo-Xylene SW8260B
04/04/17 14:34 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/04/17 14:04 / eli-b1670-130%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
04/04/17 14:34 / eli-b1670-130%REC98.0    Surr: 1,2-Dichloroethane-d4 SW8260B
04/04/17 14:04 / eli-b1677-126%REC99.0    Surr: Dibromofluoromethane SW8260B
04/04/17 14:34 / eli-b1677-126%REC100    Surr: Dibromofluoromethane SW8260B
04/04/17 14:04 / eli-b1676-127%REC103    Surr: p-Bromofluorobenzene SW8260B
04/04/17 14:34 / eli-b1676-127%REC104    Surr: p-Bromofluorobenzene SW8260B
04/04/17 14:04 / eli-b1679-122%REC95.0    Surr: Toluene-d8 SW8260B
04/04/17 14:34 / eli-b1679-122%REC94.0    Surr: Toluene-d8 SW8260B

ORGANIC CHARACTERISTICS
03/30/17 12:10 / eli-b0.001mg/LNDMethane SW8015M
03/30/17 12:10 / eli-b0.001mg/LNDEthane SW8015M
03/30/17 12:10 / eli-b0.001mg/LNDEthene SW8015M

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-003
Client Sample ID: MW-3D

Collection Date: 03/23/17 12:00

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL PROPERTIES
03/27/17 16:32 / cmm1umhos/cm1200Conductivity @ 25 C A2510 B

INORGANICS
03/27/17 12:28 / cmm4mg/L390Alkalinity, Total as CaCO3 A2320 B
03/28/17 13:01 / SRW1.0mg/L74Chloride E300.0
03/28/17 13:01 / SRW1.0mg/L150Sulfate E300.0
03/28/17 08:45 / eli-b1mg/L2Sulfide A4500-S F

AGGREGATE ORGANICS
03/31/17 15:58 / eli-ca0.5mg/L1.7Organic Carbon, Total (TOC) A5310 C

NUTRIENTS
03/30/17 09:46 / abc0.01mg/L16.4Nitrogen, Nitrate as N E353.2

D 03/27/17 12:49 / cmm0.1mg/L16.4Nitrogen, Nitrate+Nitrite as N E353.2
03/24/17 11:18 / cmm0.01mg/LNDNitrogen, Nitrite as N E353.2

METALS, DISSOLVED
03/31/17 15:03 / dck0.001mg/L0.002Arsenic E200.8
03/27/17 14:19 / sld0.02mg/LNDIron E200.7
03/27/17 14:19 / sld0.02mg/LNDIron, Ferrous E200.7
03/31/17 15:03 / dck0.001mg/L0.002Manganese E200.8

METALS, TOTAL
03/28/17 11:19 / sld0.02mg/L0.51Iron E200.7
04/11/17 12:56 / abc0.03mg/L0.51Iron, Ferric Calculation

VOLATILE ORGANIC COMPOUNDS
04/05/17 13:47 / eli-b1610ug/LNDAcetonitrile SW8260B
04/05/17 13:47 / eli-b1620ug/LNDAcetone SW8260B
04/05/17 17:08 / eli-b1620ug/LNDAcrolein SW8260B
04/05/17 17:08 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDBenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDBromobenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDBromochloromethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDBromodichloromethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDBromoform SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDBromomethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDChlorodibromomethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDChloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
D - RL increased due to sample matrix.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-003
Client Sample ID: MW-3D

Collection Date: 03/23/17 12:00

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/05/17 17:08 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/05/17 13:47 / eli-b161.0ug/L9.2Chloroform SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDChloromethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDDibromomethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B
04/05/17 13:47 / eli-b1620ug/LND2-Hexanone SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDIodomethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/05/17 13:47 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/05/17 13:47 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDNaphthalene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDStyrene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/05/17 13:47 / eli-b161.0ug/L5.1Tetrachloroethene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDToluene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-003
Client Sample ID: MW-3D

Collection Date: 03/23/17 12:00

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/05/17 13:47 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDTrichloroethene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDo-Xylene SW8260B
04/05/17 13:47 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/05/17 13:47 / eli-b1670-130%REC104    Surr: 1,2-Dichloroethane-d4 SW8260B
04/05/17 17:08 / eli-b1670-130%REC101    Surr: 1,2-Dichloroethane-d4 SW8260B
04/05/17 13:47 / eli-b1677-126%REC110    Surr: Dibromofluoromethane SW8260B
04/05/17 17:08 / eli-b1677-126%REC100    Surr: Dibromofluoromethane SW8260B
04/05/17 13:47 / eli-b1676-127%REC104    Surr: p-Bromofluorobenzene SW8260B
04/05/17 17:08 / eli-b1676-127%REC103    Surr: p-Bromofluorobenzene SW8260B
04/05/17 13:47 / eli-b1679-122%REC103    Surr: Toluene-d8 SW8260B
04/05/17 17:08 / eli-b1679-122%REC97.0    Surr: Toluene-d8 SW8260B

ORGANIC CHARACTERISTICS
03/30/17 12:19 / eli-b0.001mg/LNDMethane SW8015M
03/30/17 12:19 / eli-b0.001mg/LNDEthane SW8015M
03/30/17 12:19 / eli-b0.001mg/LNDEthene SW8015M

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-004
Client Sample ID: MW-7

Collection Date: 03/23/17 15:00

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL PROPERTIES
03/27/17 16:34 / cmm1umhos/cm710Conductivity @ 25 C A2510 B

INORGANICS
03/27/17 12:38 / cmm4mg/L220Alkalinity, Total as CaCO3 A2320 B
03/28/17 13:15 / SRW1.0mg/L74Chloride E300.0
03/28/17 13:15 / SRW1.0mg/L42Sulfate E300.0
03/28/17 08:45 / eli-b1mg/L2Sulfide A4500-S F

AGGREGATE ORGANICS
03/31/17 16:09 / eli-ca0.5mg/L1.2Organic Carbon, Total (TOC) A5310 C

NUTRIENTS
03/30/17 09:46 / abc0.01mg/L4.31Nitrogen, Nitrate as N E353.2

D 03/29/17 11:36 / cmm0.05mg/L4.31Nitrogen, Nitrate+Nitrite as N E353.2
03/24/17 11:20 / cmm0.01mg/LNDNitrogen, Nitrite as N E353.2

METALS, DISSOLVED
03/31/17 15:05 / dck0.001mg/L0.004Arsenic E200.8
03/27/17 14:23 / sld0.02mg/LNDIron E200.7
03/27/17 14:23 / sld0.02mg/LNDIron, Ferrous E200.7
03/31/17 15:05 / dck0.001mg/LNDManganese E200.8

METALS, TOTAL
03/28/17 11:23 / sld0.02mg/L0.52Iron E200.7
04/11/17 12:56 / abc0.03mg/L0.52Iron, Ferric Calculation

VOLATILE ORGANIC COMPOUNDS
04/05/17 13:16 / eli-b1610ug/LNDAcetonitrile SW8260B
04/05/17 13:16 / eli-b1620ug/LNDAcetone SW8260B
04/06/17 01:55 / eli-b1620ug/LNDAcrolein SW8260B
04/06/17 01:55 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDBenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDBromobenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDBromochloromethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDBromodichloromethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDBromoform SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDBromomethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDChlorodibromomethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDChloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
D - RL increased due to sample matrix.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-004
Client Sample ID: MW-7

Collection Date: 03/23/17 15:00

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/06/17 01:55 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/07/17 12:10 / eli-b165.0ug/L24Chloroform SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDChloromethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDDibromomethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B
04/05/17 13:16 / eli-b1620ug/LND2-Hexanone SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDIodomethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/05/17 13:16 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/05/17 13:16 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDNaphthalene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDStyrene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/07/17 12:10 / eli-b165.0ug/L53Tetrachloroethene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDToluene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-004
Client Sample ID: MW-7

Collection Date: 03/23/17 15:00

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/05/17 13:16 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B

J 04/05/17 13:16 / eli-b161.0ug/L0.55Trichloroethene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDo-Xylene SW8260B
04/05/17 13:16 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/05/17 13:16 / eli-b1670-130%REC94.0    Surr: 1,2-Dichloroethane-d4 SW8260B
04/06/17 01:55 / eli-b1670-130%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
04/05/17 13:16 / eli-b1677-126%REC108    Surr: Dibromofluoromethane SW8260B
04/06/17 01:55 / eli-b1677-126%REC95.0    Surr: Dibromofluoromethane SW8260B
04/05/17 13:16 / eli-b1676-127%REC102    Surr: p-Bromofluorobenzene SW8260B
04/06/17 01:55 / eli-b1676-127%REC101    Surr: p-Bromofluorobenzene SW8260B
04/05/17 13:16 / eli-b1679-122%REC104    Surr: Toluene-d8 SW8260B
04/06/17 01:55 / eli-b1679-122%REC93.0    Surr: Toluene-d8 SW8260B

ORGANIC CHARACTERISTICS
03/30/17 12:29 / eli-b0.001mg/LNDMethane SW8015M
03/30/17 12:29 / eli-b0.001mg/LNDEthane SW8015M
03/30/17 12:29 / eli-b0.001mg/LNDEthene SW8015M

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less than 
the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-005
Client Sample ID: MW-2

Collection Date: 03/23/17 17:20

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL PROPERTIES
03/27/17 16:37 / cmm1umhos/cm653Conductivity @ 25 C A2510 B

INORGANICS
03/27/17 12:46 / cmm4mg/L210Alkalinity, Total as CaCO3 A2320 B
03/28/17 13:28 / SRW1.0mg/L55Chloride E300.0
03/28/17 13:28 / SRW1.0mg/L43Sulfate E300.0
03/28/17 08:45 / eli-b1mg/LNDSulfide A4500-S F

AGGREGATE ORGANICS
03/31/17 16:20 / eli-ca0.5mg/L1.4Organic Carbon, Total (TOC) A5310 C

NUTRIENTS
03/30/17 09:46 / abc0.01mg/L4.67Nitrogen, Nitrate as N E353.2

D 03/29/17 11:37 / cmm0.05mg/L4.67Nitrogen, Nitrate+Nitrite as N E353.2
03/24/17 11:21 / cmm0.01mg/LNDNitrogen, Nitrite as N E353.2

METALS, DISSOLVED
03/31/17 15:07 / dck0.001mg/L0.005Arsenic E200.8
03/27/17 15:07 / sld0.02mg/L0.03Iron E200.7
03/27/17 15:07 / sld0.02mg/L0.03Iron, Ferrous E200.7
03/31/17 15:07 / dck0.001mg/L0.003Manganese E200.8

METALS, TOTAL
03/28/17 11:26 / sld0.02mg/L0.92Iron E200.7
04/11/17 12:56 / abc0.03mg/L0.89Iron, Ferric Calculation

VOLATILE ORGANIC COMPOUNDS
04/05/17 14:19 / eli-b1610ug/LNDAcetonitrile SW8260B
04/05/17 14:19 / eli-b1620ug/LNDAcetone SW8260B
04/05/17 16:38 / eli-b1620ug/LNDAcrolein SW8260B
04/05/17 16:38 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDBenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDBromobenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDBromochloromethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDBromodichloromethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDBromoform SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDBromomethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDChlorodibromomethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDChloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
D - RL increased due to sample matrix.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-005
Client Sample ID: MW-2

Collection Date: 03/23/17 17:20

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/05/17 16:38 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/07/17 12:39 / eli-b1610ug/L29Chloroform SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDChloromethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDDibromomethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B
04/05/17 14:19 / eli-b1620ug/LND2-Hexanone SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDIodomethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/05/17 14:19 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/05/17 14:19 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDNaphthalene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDStyrene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/07/17 12:39 / eli-b1610ug/L138Tetrachloroethene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDToluene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-005
Client Sample ID: MW-2

Collection Date: 03/23/17 17:20

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/05/17 14:19 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B

J 04/05/17 14:19 / eli-b161.0ug/L0.85Trichloroethene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDo-Xylene SW8260B
04/05/17 14:19 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/05/17 14:19 / eli-b1670-130%REC108    Surr: 1,2-Dichloroethane-d4 SW8260B
04/05/17 16:38 / eli-b1670-130%REC102    Surr: 1,2-Dichloroethane-d4 SW8260B
04/05/17 14:19 / eli-b1677-126%REC109    Surr: Dibromofluoromethane SW8260B
04/05/17 16:38 / eli-b1677-126%REC99.0    Surr: Dibromofluoromethane SW8260B
04/05/17 14:19 / eli-b1676-127%REC101    Surr: p-Bromofluorobenzene SW8260B
04/05/17 16:38 / eli-b1676-127%REC102    Surr: p-Bromofluorobenzene SW8260B
04/05/17 14:19 / eli-b1679-122%REC101    Surr: Toluene-d8 SW8260B
04/05/17 16:38 / eli-b1679-122%REC92.0    Surr: Toluene-d8 SW8260B

ORGANIC CHARACTERISTICS
03/30/17 12:38 / eli-b0.001mg/LNDMethane SW8015M
03/30/17 12:38 / eli-b0.001mg/LNDEthane SW8015M
03/30/17 12:38 / eli-b0.001mg/LNDEthene SW8015M

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less than 
the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-006
Client Sample ID: TB 6270

Collection Date: 03/22/17 15:45

Matrix: Trip Blank

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/05/17 17:37 / eli-b1610ug/LNDAcetonitrile SW8260B
04/05/17 17:37 / eli-b1620ug/LNDAcetone SW8260B
04/05/17 17:37 / eli-b1620ug/LNDAcrolein SW8260B
04/05/17 17:37 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDBenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDBromobenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDBromochloromethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDBromodichloromethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDBromoform SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDBromomethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDChlorodibromomethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDChloroethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDChloroform SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDChloromethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDDibromomethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030385-006
Client Sample ID: TB 6270

Collection Date: 03/22/17 15:45

Matrix: Trip Blank

Report Date: 04/13/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/05/17 17:37 / eli-b1620ug/LND2-Hexanone SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDIodomethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/05/17 17:37 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/05/17 17:37 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDNaphthalene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDStyrene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDTetrachloroethene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDToluene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDTrichloroethene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDo-Xylene SW8260B
04/05/17 17:37 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/05/17 17:37 / eli-b1670-130%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
04/05/17 17:37 / eli-b1677-126%REC98.0    Surr: Dibromofluoromethane SW8260B
04/05/17 17:37 / eli-b1676-127%REC103    Surr: p-Bromofluorobenzene SW8260B
04/05/17 17:37 / eli-b1679-122%REC94.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A2320 B Batch: R123682

Lab ID: MBLK 03/27/17 11:49Method Blank Run: PHSC_101-H_170327A
Alkalinity, Total as CaCO3 0.7ND mg/L

Lab ID: LCS 03/27/17 11:54Laboratory Control Sample Run: PHSC_101-H_170327A
Alkalinity, Total as CaCO3 108 90 1104.0650 mg/L

Lab ID: H17030385-001ADUP 03/27/17 12:12Sample Duplicate Run: PHSC_101-H_170327A
Alkalinity, Total as CaCO3 104.0 5.7250 mg/L

Lab ID: H17030395-004ADUP 03/27/17 13:35Sample Duplicate Run: PHSC_101-H_170327A
Alkalinity, Total as CaCO3 104.0 5.1170 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A2510 B Batch: R123682

Lab ID: SC 150 03/27/17 09:37Initial Calibration Verification Standard Run: PHSC_101-H_170327A
Conductivity @ 25 C 97 90 1101.0145 umhos/cm

Lab ID: SC 5000 03/27/17 09:40Initial Calibration Verification Standard Run: PHSC_101-H_170327A
Conductivity @ 25 C 93 90 1101.04630 umhos/cm

Lab ID: SC 20000 03/27/17 09:42Initial Calibration Verification Standard Run: PHSC_101-H_170327A
Conductivity @ 25 C 91 90 1101.018200 umhos/cm

Lab ID: SC 1000 03/27/17 09:45Laboratory Control Sample Run: PHSC_101-H_170327A
Conductivity @ 25 C 94 90 1101.0939 umhos/cm

Lab ID: H17030401-001BDUP 03/27/17 16:21Sample Duplicate Run: PHSC_101-H_170327A
Conductivity @ 25 C 101.0 0.6702 umhos/cm

Lab ID: H17030395-004ADUP 03/27/17 16:50Sample Duplicate Run: PHSC_101-H_170327A
Conductivity @ 25 C 101.0 1.9328 umhos/cm

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A4500-S F Batch: B_ttrsulfide170328A

Lab ID: MBLK 03/28/17 08:45Method Blank Run: SUB-B277075
Sulfide 0.3ND mg/L

Lab ID: LCS 03/28/17 08:45Laboratory Control Sample Run: SUB-B277075
Sulfide 100 90 1101.023.5 mg/L

Lab ID: B17031980-004EMS 03/28/17 08:45Sample Matrix Spike Run: SUB-B277075
Sulfide 100 70 1301.025.7 mg/L

Lab ID: B17031980-004EMSD 03/28/17 08:45Sample Matrix Spike Duplicate Run: SUB-B277075
Sulfide 99 70 130 201.0 0.925.4 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A5310 C Analytical Run: SUB-C221443

Lab ID: ICV-9269 03/31/17 12:17Initial Calibration Verification Standard
Organic Carbon, Total (TOC) 101 90 1100.505.07 mg/L

Method: A5310 C Batch: C_R221443

Lab ID: MBLK 03/31/17 12:41Method Blank Run: SUB-C221443
Organic Carbon, Total (TOC) 0.020.02 mg/L

Lab ID: LCS-9269 04/01/17 11:39Laboratory Control Sample Run: SUB-C221443
Organic Carbon, Total (TOC) 106 90 1100.505.31 mg/L

Lab ID: C17030919-003DMS 04/01/17 12:23Sample Matrix Spike Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 1152.021.8 mg/L

Lab ID: C17030919-003DMSD 04/01/17 12:33Sample Matrix Spike Duplicate Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 115 202.0 0.321.7 mg/L

Lab ID: C17030871-001DMS 03/31/17 13:21Sample Matrix Spike Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 1152.021.1 mg/L

Lab ID: C17030871-001DMSD 03/31/17 13:31Sample Matrix Spike Duplicate Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 115 202.0 0.021.1 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E200.7 Analytical Run: ICP2-HE_170327B

Lab ID: ICV 03/27/17 10:37Initial Calibration Verification Standard2
Iron 100 95 1050.0203.98 mg/L
Iron, Ferrous 0 00.0203.98 mg/L

Lab ID: CCV-1 03/27/17 10:41Continuing Calibration Verification Standard2
Iron 100 95 1050.0202.51 mg/L
Iron, Ferrous 0 00.0202.51 mg/L

Lab ID: ICSA 03/27/17 10:52Interference Check Sample A2
Iron 89 80 1200.020179 mg/L
Iron, Ferrous 0 00.020179 mg/L

Lab ID: ICSAB 03/27/17 10:56Interference Check Sample AB2
Iron 89 80 1200.020178 mg/L
Iron, Ferrous 0 00.020178 mg/L

Lab ID: CCV 03/27/17 13:41Continuing Calibration Verification Standard2
Iron 101 90 1100.0202.51 mg/L
Iron, Ferrous 0 00.0202.51 mg/L

Lab ID: CCV 03/27/17 14:53Continuing Calibration Verification Standard2
Iron 100 90 1100.0202.49 mg/L
Iron, Ferrous 0 00.0202.49 mg/L

Method: E200.7 Batch: R123718

Lab ID: MB 03/27/17 11:04Method Blank Run: ICP2-HE_170327B2
Iron 0.0020.004 mg/L
Iron, Ferrous 0.0020.004 mg/L

Lab ID: LFB 03/27/17 11:08Laboratory Fortified Blank Run: ICP2-HE_170327B
Iron 98 85 1150.0204.91 mg/L

Lab ID: H17030385-001CMS2 03/27/17 14:08Sample Matrix Spike Run: ICP2-HE_170327B2
Iron 97 70 1300.0204.87 mg/L
Iron, Ferrous 97 70 1300.0204.87 mg/L

Lab ID: H17030385-001CMSD 03/27/17 14:11Sample Matrix Spike Duplicate Run: ICP2-HE_170327B2
Iron 98 70 130 200.020 0.24.89 mg/L
Iron, Ferrous 98 70 130 200.020 0.24.89 mg/L

Lab ID: H17030395-005BMS2 03/27/17 15:37Sample Matrix Spike Run: ICP2-HE_170327B2
Iron 97 70 1300.0204.88 mg/L
Iron, Ferrous 97 70 1300.0204.88 mg/L

Lab ID: H17030395-005BMSD 03/27/17 15:48Sample Matrix Spike Duplicate Run: ICP2-HE_170327B2
Iron 98 70 130 200.020 1.14.94 mg/L
Iron, Ferrous 98 70 130 200.020 1.14.94 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E200.7 Analytical Run: ICP2-HE_170328A

Lab ID: ICV 03/28/17 09:11Initial Calibration Verification Standard
Iron 99 95 1050.0203.96 mg/L

Lab ID: CCV-1 03/28/17 09:15Continuing Calibration Verification Standard
Iron 100 95 1050.0202.49 mg/L

Lab ID: ICSA 03/28/17 09:26Interference Check Sample A
Iron 89 80 1200.020178 mg/L

Lab ID: ICSAB 03/28/17 09:30Interference Check Sample AB
Iron 91 80 1200.020181 mg/L

Lab ID: CCV 03/28/17 10:45Continuing Calibration Verification Standard
Iron 103 90 1100.0202.58 mg/L

Method: E200.7 Batch: 36649

Lab ID: MB-36649 03/28/17 10:12Method Blank Run: ICP2-HE_170328A
Iron 0.0030.003 mg/L

Lab ID: LCS-36649 03/28/17 10:15Laboratory Control Sample Run: ICP2-HE_170328A
Iron 102 85 1150.0202.54 mg/L

Lab ID: H17030265-002CDIL 03/28/17 10:57Serial Dilution Run: ICP2-HE_170328A
Iron 0 0 100.15ND mg/L

Lab ID: H17030265-002CMS3 03/28/17 11:04Sample Matrix Spike Run: ICP2-HE_170328A
Iron 103 70 1300.02925.9 mg/L

Lab ID: H17030265-002CMSD 03/28/17 11:08Sample Matrix Spike Duplicate Run: ICP2-HE_170328A
Iron 101 70 130 200.029 2.025.4 mg/L

Lab ID: H17030392-002ADIL 03/28/17 11:41Serial Dilution Run: ICP2-HE_170328A
Iron 0 0 100.020ND mg/L

Lab ID: H17030392-002AMS3 03/28/17 11:49Sample Matrix Spike Run: ICP2-HE_170328A
Iron 102 70 1300.0202.55 mg/L

Lab ID: H17030392-002AMSD 03/28/17 11:52Sample Matrix Spike Duplicate Run: ICP2-HE_170328A
Iron 102 70 130 200.020 0.02.55 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E200.8 Analytical Run: ICPMS205-H_170330A

Lab ID: ICV 03/30/17 13:45Initial Calibration Verification Standard2
Arsenic 101 90 1100.00500.0609 mg/L
Manganese 101 90 1100.0100.302 mg/L

Lab ID: ICSA 03/30/17 13:47Interference Check Sample A2
Arsenic 0.00503.12E-06 mg/L
Manganese 0.0101.38E-05 mg/L

Lab ID: ICSAB 03/30/17 13:49Interference Check Sample AB2
Arsenic 103 70 1300.00500.0103 mg/L
Manganese 103 70 1300.0100.0207 mg/L

Lab ID: ICSA 03/31/17 10:43Interference Check Sample A2
Arsenic 0.00506.39E-06 mg/L
Manganese 0.0108.00E-05 mg/L

Lab ID: ICSAB 03/31/17 10:44Interference Check Sample AB2
Arsenic 102 70 1300.00500.0102 mg/L
Manganese 104 70 1300.0100.0208 mg/L

Lab ID: ICV 03/31/17 12:35Initial Calibration Verification Standard2
Arsenic 98 90 1100.00500.0590 mg/L
Manganese 100 90 1100.0100.300 mg/L

Method: E200.8 Batch: R123787

Lab ID: LRB 03/31/17 12:56Method Blank Run: ICPMS205-H_170330A2
Arsenic 1E-05ND mg/L
Manganese 2E-056E-05 mg/L

Lab ID: LFB 03/31/17 12:58Laboratory Fortified Blank Run: ICPMS205-H_170330A2
Arsenic 101 85 1150.00500.0503 mg/L
Manganese 103 85 1150.0100.0515 mg/L

Lab ID: H17030385-005CMS 03/31/17 15:09Sample Matrix Spike Run: ICPMS205-H_170330A2
Arsenic 110 70 1300.00100.0603 mg/L
Manganese 101 70 1300.00100.0538 mg/L

Lab ID: H17030385-005CMSD 03/31/17 15:11Sample Matrix Spike Duplicate Run: ICPMS205-H_170330A2
Arsenic 110 70 130 200.0010 0.20.0602 mg/L
Manganese 101 70 130 200.0010 0.50.0541 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E300.0 Analytical Run: IC METROHM_170328A

Lab ID: ICV 03/28/17 11:27Initial Calibration Verification Standard2
Chloride 109 90 1101.0110 mg/L
Sulfate 109 90 1101.0440 mg/L

Lab ID: CCV 03/28/17 11:54Continuing Calibration Verification Standard2
Chloride 109 90 1101.0110 mg/L
Sulfate 109 90 1101.0430 mg/L

Method: E300.0 Batch: R123773

Lab ID: ICB 03/28/17 10:05Method Blank Run: IC METROHM_170328A2
Chloride 0.0080.03 mg/L
Sulfate 0.08ND mg/L

Lab ID: LFB 03/28/17 11:40Laboratory Fortified Blank Run: IC METROHM_170328A2
Chloride 105 90 1101.052 mg/L
Sulfate 105 90 1101.0210 mg/L

Lab ID: H17030395-003AMS 03/28/17 14:23Sample Matrix Spike Run: IC METROHM_170328A2
Chloride 109 90 1101.056 mg/L
Sulfate 111 90 1101.0460 mg/L S

Lab ID: H17030395-003AMSD 03/28/17 14:36Sample Matrix Spike Duplicate Run: IC METROHM_170328A2
Chloride 107 90 110 201.0 1.855 mg/L
Sulfate 107 90 110 201.0 1.9450 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E353.2 Analytical Run: FIA203-HE_170324B

Lab ID: ICV 03/24/17 11:10Initial Calibration Verification Standard
Nitrogen, Nitrite as N 102 90 1100.0101.02 mg/L

Method: E353.2 Batch: R123658

Lab ID: LFB 03/24/17 11:11Laboratory Fortified Blank Run: FIA203-HE_170324B
Nitrogen, Nitrite as N 101 90 1100.0111.01 mg/L

Lab ID: MBLK 03/24/17 11:12Method Blank Run: FIA203-HE_170324B
Nitrogen, Nitrite as N 0.002ND mg/L

Lab ID: H17030385-001BMS 03/24/17 11:15Sample Matrix Spike Run: FIA203-HE_170324B
Nitrogen, Nitrite as N 100 90 1100.0110.995 mg/L

Lab ID: H17030385-001BMSD 03/24/17 11:16Sample Matrix Spike Duplicate Run: FIA203-HE_170324B
Nitrogen, Nitrite as N 98 90 110 200.011 1.50.980 mg/L

Method: E353.2 Analytical Run: FIA203-HE_170327A

Lab ID: ICV 03/27/17 12:39Initial Calibration Verification Standard
Nitrogen, Nitrate+Nitrite as N 101 90 1100.0101.01 mg/L

Method: E353.2 Batch: R123699

Lab ID: MBLK 03/27/17 12:40Method Blank Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 0.008ND mg/L

Lab ID: LFB 03/27/17 12:42Laboratory Fortified Blank Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 108 90 1100.0111.08 mg/L

Lab ID: H17030391-001Dms 03/27/17 12:54Sample Matrix Spike Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 106 90 1100.0111.30 mg/L

Lab ID: H17030391-001Dmsd 03/27/17 12:55Sample Matrix Spike Duplicate Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 105 90 110 200.011 0.71.29 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E353.2 Analytical Run: FIA203-HE_170329B

Lab ID: ICV 03/29/17 11:24Initial Calibration Verification Standard
Nitrogen, Nitrate+Nitrite as N 103 90 1100.0101.03 mg/L

Method: E353.2 Batch: R123771

Lab ID: MBLK 03/29/17 11:25Method Blank Run: FIA203-HE_170329B
Nitrogen, Nitrate+Nitrite as N 0.008ND mg/L

Lab ID: LFB 03/29/17 11:26Laboratory Fortified Blank Run: FIA203-HE_170329B
Nitrogen, Nitrate+Nitrite as N 105 90 1100.0111.05 mg/L

Lab ID: H17030313-001AMS 03/29/17 11:29Sample Matrix Spike Run: FIA203-HE_170329B
Nitrogen, Nitrate+Nitrite as N 98 90 1100.1116.1 mg/L

Lab ID: H17030313-001AMSD 03/29/17 11:30Sample Matrix Spike Duplicate Run: FIA203-HE_170329B
Nitrogen, Nitrate+Nitrite as N 98 90 110 200.11 0.216.0 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Analytical Run: B_R277249

Lab ID: CCV 03/30/17 11:20Continuing Calibration Verification Standard3
Methane 102 85 1152.0511 ppm
Ethane 102 85 1152.0509 ppm
Ethene 102 85 1152.0511 ppm

Lab ID: CCV 03/30/17 13:34Continuing Calibration Verification Standard3
Methane 103 85 1152.0515 ppm
Ethane 102 85 1152.0509 ppm
Ethene 102 85 1152.0511 ppm

Method: SW8015M Batch: B_R277249

Lab ID: MBLK 03/30/17 08:37Method Blank Run: SUB-B2772493
Methane 0.0010ND mg/L
Ethane 0.0010ND mg/L
Ethene 0.0010ND mg/L

Lab ID: LCS 03/30/17 11:28Laboratory Control Sample Run: SUB-B2772493
Methane 101 85 1152.0101 ppm
Ethane 90 85 1152.090.0 ppm
Ethene 90 85 1152.090.2 ppm

Lab ID: B17031980-004FDUP 03/30/17 12:51Sample Duplicate Run: SUB-B2772493
Methane 200.0010ND mg/L
Ethane 200.0010ND mg/L
Ethene 200.0010ND mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277454

Lab ID: ccv040417 04/04/17 08:46Continuing Calibration Verification Standard76
Acetonitrile 118 70 1302058.8 ug/L
Acetone 120 70 1301060.0 ug/L
Acrolein 121 70 1302060.4 ug/L
Acrylonitrile 106 70 1301052.8 ug/L
Benzene 101 70 1300.505.04 ug/L
Bromobenzene 102 70 1300.505.12 ug/L
Bromochloromethane 100 70 1300.505.00 ug/L
Bromodichloromethane 95 70 1300.504.76 ug/L
Bromoform 99 70 1300.504.96 ug/L
Bromomethane 111 70 1300.505.56 ug/L
n-Butylbenzene 100 70 1300.505.00 ug/L
sec-Butylbenzene 95 70 1300.504.76 ug/L
tert-Butylbenzene 98 70 1300.504.88 ug/L
Carbon disulfide 104 70 1300.505.20 ug/L
Carbon tetrachloride 102 70 1300.505.08 ug/L
Chlorobenzene 94 70 1300.504.68 ug/L
Chlorodibromomethane 97 70 1300.504.84 ug/L
Chloroethane 96 70 1300.504.80 ug/L
2-Chloroethyl vinyl ether 54 70 1300.502.70 ug/L S
Chloroform 106 80 1200.505.28 ug/L
Chloromethane 73 70 1300.503.66 ug/L
2-Chlorotoluene 102 70 1300.505.12 ug/L
4-Chlorotoluene 106 70 1300.505.32 ug/L
1,2-Dibromo-3-chloropropane 91 70 1301.04.56 ug/L
1,2-Dibromoethane 94 70 1300.504.68 ug/L
Dibromomethane 100 70 1300.505.00 ug/L
1,2-Dichlorobenzene 99 70 1300.504.96 ug/L
1,3-Dichlorobenzene 101 70 1300.505.04 ug/L
1,4-Dichlorobenzene 97 70 1300.504.84 ug/L
Dichlorodifluoromethane 94 70 1300.504.72 ug/L
1,1-Dichloroethane 95 70 1300.504.76 ug/L
1,2-Dichloroethane 110 70 1300.505.48 ug/L
1,1-Dichloroethene 95 80 1200.504.76 ug/L
cis-1,2-Dichloroethene 94 70 1300.504.72 ug/L
trans-1,2-Dichloroethene 100 70 1300.505.00 ug/L
1,2-Dichloropropane 99 80 1200.504.96 ug/L
1,3-Dichloropropane 98 70 1300.504.92 ug/L
2,2-Dichloropropane 102 70 1300.505.08 ug/L
1,1-Dichloropropene 99 70 1300.504.96 ug/L
cis-1,3-Dichloropropene 96 70 1300.504.80 ug/L
trans-1,3-Dichloropropene 92 70 1300.504.60 ug/L
Ethylbenzene 97 80 1200.504.84 ug/L
Hexachlorobutadiene 88 70 1300.504.40 ug/L
2-Hexanone 105 70 1301052.4 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277454

Lab ID: ccv040417 04/04/17 08:46Continuing Calibration Verification Standard76
Iodomethane 111 70 1301.05.56 ug/L
Isopropylbenzene 106 70 1300.505.28 ug/L
p-Isopropyltoluene 96 70 1300.504.80 ug/L
Methyl tert-butyl ether (MTBE) 100 70 1300.505.00 ug/L
Methyl ethyl ketone 109 70 1301054.4 ug/L
Methyl isobutyl ketone 106 70 1301052.8 ug/L
Methylene chloride 119 70 1300.505.96 ug/L
Naphthalene 94 70 1300.504.72 ug/L
n-Propylbenzene 105 70 1300.505.24 ug/L
Styrene 94 70 1300.504.68 ug/L
1,1,1,2-Tetrachloroethane 93 70 1300.504.64 ug/L
1,1,2,2-Tetrachloroethane 102 70 1300.505.12 ug/L
Tetrachloroethene 94 70 1300.504.72 ug/L
Toluene 99 80 1200.504.96 ug/L
1,2,3-Trichlorobenzene 74 70 1300.503.70 ug/L
1,2,4-Trichlorobenzene 91 70 1300.504.56 ug/L
1,1,1-Trichloroethane 102 70 1300.505.08 ug/L
1,1,2-Trichloroethane 96 70 1300.504.80 ug/L
Trichloroethene 100 70 1300.505.00 ug/L
Trichlorofluoromethane 90 70 1300.504.48 ug/L
1,2,3-Trichloropropane 103 70 1300.505.16 ug/L
1,2,4-Trimethylbenzene 100 70 1300.505.00 ug/L
1,3,5-Trimethylbenzene 102 70 1300.505.08 ug/L
Vinyl acetate 105 70 1301.05.24 ug/L
Vinyl chloride 92 80 1200.504.60 ug/L
m+p-Xylenes 94 70 1300.509.40 ug/L
o-Xylene 92 70 1300.504.60 ug/L
Xylenes, Total 93 70 1300.5014.0 ug/L
    Surr: 1,2-Dichloroethane-d4 99 70 1300.50
    Surr: Dibromofluoromethane 98 77 1260.50
    Surr: p-Bromofluorobenzene 106 76 1270.50
    Surr: Toluene-d8 97 79 1220.50

Method: SW8260B Batch: B_R277454

Lab ID: lcs040417 04/04/17 09:41Laboratory Control Sample Run: SUB-B27745476
Acetonitrile 109 54 1422054.4 ug/L
Acetone 106 62 1301052.8 ug/L
Acrolein 109 22 2032054.4 ug/L
Acrylonitrile 91 60 1301045.6 ug/L
Benzene 99 71 1330.504.96 ug/L
Bromobenzene 103 78 1330.505.16 ug/L
Bromochloromethane 96 68 1310.504.80 ug/L
Bromodichloromethane 104 67 1380.505.20 ug/L
Bromoform 104 64 1360.505.20 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 32 of 56



Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277454

Lab ID: lcs040417 04/04/17 09:41Laboratory Control Sample Run: SUB-B27745476
Bromomethane 112 60 1380.505.60 ug/L
n-Butylbenzene 100 72 1350.505.00 ug/L
sec-Butylbenzene 100 73 1350.505.00 ug/L
tert-Butylbenzene 98 69 1370.504.92 ug/L
Carbon disulfide 98 46 1450.504.88 ug/L
Carbon tetrachloride 102 61 1440.505.12 ug/L
Chlorobenzene 96 78 1360.504.80 ug/L
Chlorodibromomethane 105 72 1360.505.24 ug/L
Chloroethane 96 64 1360.504.80 ug/L
2-Chloroethyl vinyl ether 49 64 1320.502.45 ug/L S
Chloroform 106 69 1330.505.28 ug/L
Chloromethane 74 63 1490.503.68 ug/L
2-Chlorotoluene 106 74 1350.505.28 ug/L
4-Chlorotoluene 106 79 1350.505.28 ug/L
1,2-Dibromo-3-chloropropane 94 63 1251.04.68 ug/L
1,2-Dibromoethane 94 75 1310.504.72 ug/L
Dibromomethane 103 72 1330.505.16 ug/L
1,2-Dichlorobenzene 99 78 1290.504.96 ug/L
1,3-Dichlorobenzene 103 79 1320.505.16 ug/L
1,4-Dichlorobenzene 98 78 1310.504.92 ug/L
Dichlorodifluoromethane 98 55 1410.504.88 ug/L
1,1-Dichloroethane 97 72 1300.504.84 ug/L
1,2-Dichloroethane 103 57 1460.505.16 ug/L
1,1-Dichloroethene 100 66 1420.505.00 ug/L
cis-1,2-Dichloroethene 99 74 1330.504.96 ug/L
trans-1,2-Dichloroethene 105 76 1380.505.24 ug/L
1,2-Dichloropropane 95 72 1350.504.76 ug/L
1,3-Dichloropropane 92 75 1340.504.60 ug/L
2,2-Dichloropropane 106 42 1670.505.28 ug/L
1,1-Dichloropropene 94 72 1400.504.68 ug/L
cis-1,3-Dichloropropene 90 75 1320.504.52 ug/L
trans-1,3-Dichloropropene 94 77 1450.504.68 ug/L
Ethylbenzene 98 78 1310.504.92 ug/L
Hexachlorobutadiene 85 65 1410.504.24 ug/L
2-Hexanone 104 72 1311052.0 ug/L
Iodomethane 118 66 1321.05.92 ug/L
Isopropylbenzene 107 72 1350.505.36 ug/L
p-Isopropyltoluene 97 71 1340.504.84 ug/L
Methyl tert-butyl ether (MTBE) 92 58 1510.504.60 ug/L
Methyl ethyl ketone 99 55 1451049.6 ug/L
Methyl isobutyl ketone 100 73 1291050.0 ug/L
Methylene chloride 117 73 1260.505.84 ug/L
Naphthalene 110 55 1390.505.52 ug/L
n-Propylbenzene 103 70 1390.505.16 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277454

Lab ID: lcs040417 04/04/17 09:41Laboratory Control Sample Run: SUB-B27745476
Styrene 94 76 1340.504.72 ug/L
1,1,1,2-Tetrachloroethane 94 75 1350.504.68 ug/L
1,1,2,2-Tetrachloroethane 98 72 1320.504.92 ug/L
Tetrachloroethene 98 78 1370.504.92 ug/L
Toluene 100 78 1340.505.00 ug/L
1,2,3-Trichlorobenzene 89 42 1520.504.44 ug/L
1,2,4-Trichlorobenzene 96 58 1420.504.80 ug/L
1,1,1-Trichloroethane 98 64 1410.504.88 ug/L
1,1,2-Trichloroethane 93 72 1330.504.64 ug/L
Trichloroethene 98 75 1380.504.92 ug/L
Trichlorofluoromethane 85 58 1390.504.24 ug/L
1,2,3-Trichloropropane 97 67 1330.504.84 ug/L
1,2,4-Trimethylbenzene 98 71 1290.504.88 ug/L
1,3,5-Trimethylbenzene 102 68 1350.505.08 ug/L
Vinyl acetate 84 31 1241.04.20 ug/L
Vinyl chloride 94 66 1400.504.72 ug/L
m+p-Xylenes 97 78 1330.509.68 ug/L
o-Xylene 94 79 1360.504.68 ug/L
Xylenes, Total 96 78 1360.5014.4 ug/L
    Surr: 1,2-Dichloroethane-d4 99 70 1300.50
    Surr: Dibromofluoromethane 94 77 1260.50
    Surr: p-Bromofluorobenzene 102 76 1270.50
    Surr: Toluene-d8 98 79 1220.50

Lab ID: blk040417 04/04/17 10:39Method Blank Run: SUB-B27745476
Acetonitrile 20ND ug/L
Acetone 10ND ug/L
Acrolein 20ND ug/L
Acrylonitrile 3.0ND ug/L
Benzene 0.50ND ug/L
Bromobenzene 0.50ND ug/L
Bromochloromethane 0.50ND ug/L
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Bromomethane 0.50ND ug/L
n-Butylbenzene 0.50ND ug/L
sec-Butylbenzene 0.50ND ug/L
tert-Butylbenzene 0.50ND ug/L
Carbon disulfide 0.50ND ug/L
Carbon tetrachloride 0.50ND ug/L
Chlorobenzene 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroethane 0.50ND ug/L
2-Chloroethyl vinyl ether 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 34 of 56



Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277454

Lab ID: blk040417 04/04/17 10:39Method Blank Run: SUB-B27745476
Chloroform 0.50ND ug/L
Chloromethane 0.50ND ug/L
2-Chlorotoluene 0.50ND ug/L
4-Chlorotoluene 0.50ND ug/L
1,2-Dibromo-3-chloropropane 1.0ND ug/L
1,2-Dibromoethane 0.50ND ug/L
Dibromomethane 0.50ND ug/L
1,2-Dichlorobenzene 0.50ND ug/L
1,3-Dichlorobenzene 0.50ND ug/L
1,4-Dichlorobenzene 0.50ND ug/L
Dichlorodifluoromethane 0.50ND ug/L
1,1-Dichloroethane 0.50ND ug/L
1,2-Dichloroethane 0.50ND ug/L
1,1-Dichloroethene 0.50ND ug/L
cis-1,2-Dichloroethene 0.50ND ug/L
trans-1,2-Dichloroethene 0.50ND ug/L
1,2-Dichloropropane 0.50ND ug/L
1,3-Dichloropropane 0.50ND ug/L
2,2-Dichloropropane 0.50ND ug/L
1,1-Dichloropropene 0.50ND ug/L
cis-1,3-Dichloropropene 0.30ND ug/L
trans-1,3-Dichloropropene 0.30ND ug/L
Ethylbenzene 0.50ND ug/L
Hexachlorobutadiene 0.50ND ug/L
2-Hexanone 10ND ug/L
Iodomethane 1.0ND ug/L
Isopropylbenzene 0.50ND ug/L
p-Isopropyltoluene 0.50ND ug/L
Methyl tert-butyl ether (MTBE) 0.50ND ug/L
Methyl ethyl ketone 10ND ug/L
Methyl isobutyl ketone 10ND ug/L
Methylene chloride 0.50ND ug/L
Naphthalene 0.50ND ug/L
n-Propylbenzene 0.50ND ug/L
Styrene 0.50ND ug/L
1,1,1,2-Tetrachloroethane 0.50ND ug/L
1,1,2,2-Tetrachloroethane 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L
Toluene 0.50ND ug/L
1,2,3-Trichlorobenzene 0.50ND ug/L
1,2,4-Trichlorobenzene 0.50ND ug/L
1,1,1-Trichloroethane 0.50ND ug/L
1,1,2-Trichloroethane 0.50ND ug/L
Trichloroethene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277454

Lab ID: blk040417 04/04/17 10:39Method Blank Run: SUB-B27745476
Trichlorofluoromethane 0.50ND ug/L
1,2,3-Trichloropropane 0.50ND ug/L
1,2,4-Trimethylbenzene 0.50ND ug/L
1,3,5-Trimethylbenzene 0.50ND ug/L
Vinyl acetate 1.0ND ug/L
Vinyl chloride 0.40ND ug/L
m+p-Xylenes 0.50ND ug/L
o-Xylene 0.50ND ug/L
Xylenes, Total 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 100 70 1300.50
    Surr: Dibromofluoromethane 99 77 1260.50
    Surr: p-Bromofluorobenzene 100 76 1270.50
    Surr: Toluene-d8 96 79 1220.50

Lab ID: b17032041-001ams 04/05/17 18:36Sample Matrix Spike Run: SUB-B27751876
Acetonitrile 162 54 142200812 ug/L S
Acetone 150 62 1301001060 ug/L S
Acrolein 163 22 203200816 ug/L
Acrylonitrile 147 60 130100736 ug/L S
Benzene 106 71 1335.052.8 ug/L
Bromobenzene 106 78 1335.052.8 ug/L
Bromochloromethane 127 68 1315.063.6 ug/L
Bromodichloromethane 120 67 1385.060.0 ug/L
Bromoform 142 64 1365.071.2 ug/L S
Bromomethane 115 60 1385.057.6 ug/L
n-Butylbenzene 93 72 1355.046.4 ug/L
sec-Butylbenzene 93 73 1355.046.4 ug/L
tert-Butylbenzene 92 69 1375.046.0 ug/L
Carbon disulfide 80 46 1455.040.0 ug/L
Carbon tetrachloride 93 61 1445.046.4 ug/L
Chlorobenzene 91 78 1365.045.6 ug/L
Chlorodibromomethane 126 72 1365.063.2 ug/L
Chloroethane 106 64 1365.053.2 ug/L
2-Chloroethyl vinyl ether 48 64 1325.024.2 ug/L S
Chloroform 120 69 1335.061.6 ug/L
Chloromethane 95 63 1495.047.6 ug/L
2-Chlorotoluene 100 74 1355.050.0 ug/L
4-Chlorotoluene 102 79 1355.050.8 ug/L
1,2-Dibromo-3-chloropropane 144 63 1251072.0 ug/L S
1,2-Dibromoethane 122 75 1315.060.8 ug/L
Dibromomethane 136 72 1335.068.0 ug/L S
1,2-Dichlorobenzene 102 78 1295.051.2 ug/L
1,3-Dichlorobenzene 101 79 1325.050.4 ug/L
1,4-Dichlorobenzene 98 78 1315.048.8 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277454

Lab ID: b17032041-001ams 04/05/17 18:36Sample Matrix Spike Run: SUB-B27751876
Dichlorodifluoromethane 85 55 1415.042.4 ug/L
1,1-Dichloroethane 105 72 1305.052.4 ug/L
1,2-Dichloroethane 133 57 1465.066.4 ug/L
1,1-Dichloroethene 91 66 1425.045.6 ug/L
cis-1,2-Dichloroethene 109 74 1335.054.4 ug/L
trans-1,2-Dichloroethene 102 76 1385.051.2 ug/L
1,2-Dichloropropane 116 72 1355.058.0 ug/L
1,3-Dichloropropane 118 75 1345.059.2 ug/L
2,2-Dichloropropane 52 42 1675.026.2 ug/L
1,1-Dichloropropene 86 72 1405.043.2 ug/L
cis-1,3-Dichloropropene 93 75 1325.046.4 ug/L
trans-1,3-Dichloropropene 100 77 1455.050.0 ug/L
Ethylbenzene 89 78 1315.044.4 ug/L
Hexachlorobutadiene 77 65 1415.038.5 ug/L
2-Hexanone 151 72 131100756 ug/L S
Iodomethane 140 66 1321070.0 ug/L S
Isopropylbenzene 98 72 1355.048.8 ug/L
p-Isopropyltoluene 91 71 1345.048.8 ug/L
Methyl tert-butyl ether (MTBE) 129 58 1515.064.4 ug/L
Methyl ethyl ketone 147 55 145100776 ug/L S
Methyl isobutyl ketone 154 73 129100772 ug/L S
Methylene chloride 158 73 1265.079.2 ug/L S
Naphthalene 128 55 1395.064.0 ug/L
n-Propylbenzene 95 70 1395.047.6 ug/L
Styrene 87 76 1345.043.6 ug/L
1,1,1,2-Tetrachloroethane 98 75 1355.048.8 ug/L
1,1,2,2-Tetrachloroethane 144 72 1325.072.0 ug/L S
Tetrachloroethene 86 78 1375.043.2 ug/L
Toluene 90 78 1345.078.0 ug/L
1,2,3-Trichlorobenzene 83 42 1525.041.6 ug/L
1,2,4-Trichlorobenzene 90 58 1425.045.2 ug/L
1,1,1-Trichloroethane 97 64 1415.048.4 ug/L
1,1,2-Trichloroethane 124 72 1335.062.0 ug/L
Trichloroethene 93 75 1385.046.4 ug/L
Trichlorofluoromethane 72 58 1395.036.2 ug/L
1,2,3-Trichloropropane 144 67 1335.072.0 ug/L S
1,2,4-Trimethylbenzene 97 71 1295.048.4 ug/L
1,3,5-Trimethylbenzene 95 68 1355.047.6 ug/L
Vinyl acetate 134 31 1241066.8 ug/L S
Vinyl chloride 98 66 1405.049.2 ug/L
m+p-Xylenes 88 78 1335.088.0 ug/L
o-Xylene 90 79 1365.045.2 ug/L
Xylenes, Total 89 78 1365.0133 ug/L
    Surr: 1,2-Dichloroethane-d4 128 70 1305.0

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277454

Lab ID: b17032041-001ams 04/05/17 18:36Sample Matrix Spike Run: SUB-B27751876
    Surr: Dibromofluoromethane 115 77 1265.0
    Surr: p-Bromofluorobenzene 107 76 1275.0
    Surr: Toluene-d8 96 79 1225.0

Lab ID: b17032041-001amsd 04/05/17 19:34Sample Matrix Spike Duplicate Run: SUB-B27751876
Acetonitrile 159 54 142 20200 2.0796 ug/L S
Acetone 160 62 130 20100 4.81110 ug/L S
Acrolein 166 22 203 20200 1.9832 ug/L
Acrylonitrile 152 60 130 20100 3.2760 ug/L S
Benzene 104 71 133 205.0 1.552.0 ug/L
Bromobenzene 113 78 133 205.0 6.656.4 ug/L
Bromochloromethane 133 68 131 205.0 4.366.4 ug/L S
Bromodichloromethane 126 67 138 205.0 5.263.2 ug/L
Bromoform 150 64 136 205.0 4.974.8 ug/L S
Bromomethane 114 60 138 205.0 0.757.2 ug/L
n-Butylbenzene 95 72 135 205.0 2.647.6 ug/L
sec-Butylbenzene 93 73 135 205.0 0.046.4 ug/L
tert-Butylbenzene 97 69 137 205.0 5.148.4 ug/L
Carbon disulfide 82 46 145 205.0 2.040.8 ug/L
Carbon tetrachloride 92 61 144 205.0 0.946.0 ug/L
Chlorobenzene 95 78 136 205.0 4.347.6 ug/L
Chlorodibromomethane 134 72 136 205.0 6.167.2 ug/L
Chloroethane 112 64 136 205.0 5.156.0 ug/L
2-Chloroethyl vinyl ether 49 64 132 205.0 2.024.7 ug/L S
Chloroform 121 69 133 205.0 0.662.0 ug/L
Chloromethane 99 63 149 205.0 4.149.6 ug/L
2-Chlorotoluene 104 74 135 205.0 3.952.0 ug/L
4-Chlorotoluene 106 79 135 205.0 3.952.8 ug/L
1,2-Dibromo-3-chloropropane 150 63 125 2010 3.874.8 ug/L S
1,2-Dibromoethane 122 75 131 205.0 0.761.2 ug/L
Dibromomethane 142 72 133 205.0 4.070.8 ug/L S
1,2-Dichlorobenzene 108 78 129 205.0 5.354.0 ug/L
1,3-Dichlorobenzene 105 79 132 205.0 3.952.4 ug/L
1,4-Dichlorobenzene 103 78 131 205.0 5.651.6 ug/L
Dichlorodifluoromethane 77 55 141 205.0 1038.3 ug/L
1,1-Dichloroethane 109 72 130 205.0 3.754.4 ug/L
1,2-Dichloroethane 132 57 146 205.0 0.666.0 ug/L
1,1-Dichloroethene 93 66 142 205.0 1.746.4 ug/L
cis-1,2-Dichloroethene 110 74 133 205.0 1.555.2 ug/L
trans-1,2-Dichloroethene 103 76 138 205.0 0.851.6 ug/L
1,2-Dichloropropane 121 72 135 205.0 4.160.4 ug/L
1,3-Dichloropropane 122 75 134 205.0 2.760.8 ug/L
2,2-Dichloropropane 50 42 167 205.0 4.525.1 ug/L
1,1-Dichloropropene 83 72 140 205.0 3.841.6 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277454

Lab ID: b17032041-001amsd 04/05/17 19:34Sample Matrix Spike Duplicate Run: SUB-B27751876
cis-1,3-Dichloropropene 97 75 132 205.0 4.248.4 ug/L
trans-1,3-Dichloropropene 103 77 145 205.0 3.151.6 ug/L
Ethylbenzene 90 78 131 205.0 1.845.2 ug/L
Hexachlorobutadiene 76 65 141 205.0 0.838.2 ug/L
2-Hexanone 156 72 131 20100 3.1780 ug/L S
Iodomethane 144 66 132 2010 2.872.0 ug/L S
Isopropylbenzene 100 72 135 205.0 2.450.0 ug/L
p-Isopropyltoluene 94 71 134 205.0 3.250.4 ug/L
Methyl tert-butyl ether (MTBE) 139 58 151 205.0 7.869.6 ug/L
Methyl ethyl ketone 149 55 145 20100 1.0784 ug/L S
Methyl isobutyl ketone 162 73 129 20100 4.6808 ug/L S
Methylene chloride 166 73 126 205.0 4.983.2 ug/L S
Naphthalene 135 55 139 205.0 5.567.6 ug/L
n-Propylbenzene 98 70 139 205.0 3.349.2 ug/L
Styrene 88 76 134 205.0 0.944.0 ug/L
1,1,1,2-Tetrachloroethane 99 75 135 205.0 1.649.6 ug/L
1,1,2,2-Tetrachloroethane 154 72 132 205.0 7.077.2 ug/L S
Tetrachloroethene 86 78 137 205.0 0.942.8 ug/L
Toluene 94 78 134 205.0 2.580.0 ug/L
1,2,3-Trichlorobenzene 87 42 152 205.0 4.743.6 ug/L
1,2,4-Trichlorobenzene 97 58 142 205.0 6.848.4 ug/L
1,1,1-Trichloroethane 96 64 141 205.0 0.848.0 ug/L
1,1,2-Trichloroethane 127 72 133 205.0 2.563.6 ug/L
Trichloroethene 93 75 138 205.0 0.046.4 ug/L
Trichlorofluoromethane 63 58 139 205.0 1431.6 ug/L
1,2,3-Trichloropropane 154 67 133 205.0 6.576.8 ug/L S
1,2,4-Trimethylbenzene 102 71 129 205.0 4.850.8 ug/L
1,3,5-Trimethylbenzene 99 68 135 205.0 4.149.6 ug/L
Vinyl acetate 135 31 124 2010 1.267.6 ug/L S
Vinyl chloride 96 66 140 205.0 2.548.0 ug/L
m+p-Xylenes 88 78 133 205.0 0.088.0 ug/L
o-Xylene 90 79 136 205.0 0.944.8 ug/L
Xylenes, Total 89 78 1365.0133 ug/L
    Surr: 1,2-Dichloroethane-d4 128 70 1305.0
    Surr: Dibromofluoromethane 114 77 1265.0
    Surr: p-Bromofluorobenzene 110 76 1275.0
    Surr: Toluene-d8 95 79 1225.0

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.

Page 39 of 56



Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277515

Lab ID: ccv040517 04/05/17 09:56Continuing Calibration Verification Standard75
Acetonitrile 95 70 1302047.6 ug/L
Acetone 82 70 1301041.2 ug/L
Acrolein 107 70 1302053.6 ug/L
Acrylonitrile 90 70 1301045.2 ug/L
Benzene 104 70 1300.505.20 ug/L
Bromobenzene 103 70 1300.505.16 ug/L
Bromochloromethane 93 70 1300.504.64 ug/L
Bromodichloromethane 94 70 1300.504.72 ug/L
Bromoform 102 70 1300.505.08 ug/L
Bromomethane 77 70 1300.503.83 ug/L
n-Butylbenzene 97 70 1300.504.84 ug/L
sec-Butylbenzene 97 70 1300.504.84 ug/L
tert-Butylbenzene 101 70 1300.505.04 ug/L
Carbon disulfide 105 70 1300.505.24 ug/L
Carbon tetrachloride 103 70 1300.505.16 ug/L
Chlorobenzene 107 70 1300.505.36 ug/L
Chlorodibromomethane 102 70 1300.505.12 ug/L
Chloroethane 98 70 1300.504.88 ug/L
Chloroform 97 80 1200.504.84 ug/L
Chloromethane 78 70 1300.503.92 ug/L
2-Chlorotoluene 106 70 1300.505.32 ug/L
4-Chlorotoluene 106 70 1300.505.32 ug/L
1,2-Dibromo-3-chloropropane 113 70 1301.05.64 ug/L
1,2-Dibromoethane 126 70 1300.506.28 ug/L
Dibromomethane 105 70 1300.505.24 ug/L
1,2-Dichlorobenzene 101 70 1300.505.04 ug/L
1,3-Dichlorobenzene 106 70 1300.505.28 ug/L
1,4-Dichlorobenzene 105 70 1300.505.24 ug/L
Dichlorodifluoromethane 102 70 1300.505.12 ug/L
1,1-Dichloroethane 110 70 1300.505.48 ug/L
1,2-Dichloroethane 106 70 1300.505.28 ug/L
1,1-Dichloroethene 101 80 1200.505.04 ug/L
cis-1,2-Dichloroethene 110 70 1300.505.48 ug/L
trans-1,2-Dichloroethene 118 70 1300.505.88 ug/L
1,2-Dichloropropane 103 80 1200.505.16 ug/L
1,3-Dichloropropane 104 70 1300.505.20 ug/L
2,2-Dichloropropane 119 70 1300.505.96 ug/L
1,1-Dichloropropene 111 70 1300.505.56 ug/L
cis-1,3-Dichloropropene 109 70 1300.505.44 ug/L
trans-1,3-Dichloropropene 104 70 1300.505.20 ug/L
Ethylbenzene 106 80 1200.505.32 ug/L
Hexachlorobutadiene 88 70 1300.504.40 ug/L
2-Hexanone 88 70 1301044.0 ug/L
Iodomethane 51 70 1301.02.54 ug/L S

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277515

Lab ID: ccv040517 04/05/17 09:56Continuing Calibration Verification Standard75
Isopropylbenzene 102 70 1300.505.12 ug/L
p-Isopropyltoluene 99 70 1300.504.96 ug/L
Methyl tert-butyl ether (MTBE) 98 70 1300.504.92 ug/L
Methyl ethyl ketone 87 70 1301043.6 ug/L
Methyl isobutyl ketone 86 70 1301043.2 ug/L
Methylene chloride 118 70 1300.505.92 ug/L
Naphthalene 115 70 1300.505.76 ug/L
n-Propylbenzene 105 70 1300.505.24 ug/L
Styrene 109 70 1300.505.44 ug/L
1,1,1,2-Tetrachloroethane 104 70 1300.505.20 ug/L
1,1,2,2-Tetrachloroethane 103 70 1300.505.16 ug/L
Tetrachloroethene 108 70 1300.505.40 ug/L
Toluene 107 80 1200.505.36 ug/L
1,2,3-Trichlorobenzene 102 70 1300.505.12 ug/L
1,2,4-Trichlorobenzene 104 70 1300.505.20 ug/L
1,1,1-Trichloroethane 102 70 1300.505.08 ug/L
1,1,2-Trichloroethane 102 70 1300.505.08 ug/L
Trichloroethene 107 70 1300.505.36 ug/L
Trichlorofluoromethane 104 70 1300.505.20 ug/L
1,2,3-Trichloropropane 106 70 1300.505.28 ug/L
1,2,4-Trimethylbenzene 105 70 1300.505.24 ug/L
1,3,5-Trimethylbenzene 103 70 1300.505.16 ug/L
Vinyl acetate 86 70 1301.04.28 ug/L
Vinyl chloride 99 80 1200.504.96 ug/L
m+p-Xylenes 108 70 1300.5010.8 ug/L
o-Xylene 106 70 1300.505.32 ug/L
Xylenes, Total 108 70 1300.5016.2 ug/L
    Surr: 1,2-Dichloroethane-d4 98 70 1300.50
    Surr: Dibromofluoromethane 111 77 1260.50
    Surr: p-Bromofluorobenzene 98 76 1270.50
    Surr: Toluene-d8 103 79 1220.50

Method: SW8260B Batch: B_R277515

Lab ID: lcs040517 04/05/17 10:41Laboratory Control Sample Run: SUB-B27751575
Acetonitrile 70 54 1422035.0 ug/L
Acetone 99 62 1301049.6 ug/L
Acrolein 89 22 2032044.4 ug/L
Acrylonitrile 94 60 1301047.2 ug/L
Benzene 98 71 1330.504.92 ug/L
Bromobenzene 100 78 1330.505.00 ug/L
Bromochloromethane 98 68 1310.504.88 ug/L
Bromodichloromethane 94 67 1380.504.72 ug/L
Bromoform 98 64 1360.504.88 ug/L
Bromomethane 75 60 1380.503.77 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277515

Lab ID: lcs040517 04/05/17 10:41Laboratory Control Sample Run: SUB-B27751575
n-Butylbenzene 91 72 1350.504.56 ug/L
sec-Butylbenzene 90 73 1350.504.52 ug/L
tert-Butylbenzene 96 69 1370.504.80 ug/L
Carbon disulfide 106 46 1450.505.28 ug/L
Carbon tetrachloride 98 61 1440.504.92 ug/L
Chlorobenzene 104 78 1360.505.20 ug/L
Chlorodibromomethane 105 72 1360.505.24 ug/L
Chloroethane 90 64 1360.504.48 ug/L
Chloroform 90 69 1330.504.48 ug/L
Chloromethane 78 63 1490.503.88 ug/L
2-Chlorotoluene 103 74 1350.505.16 ug/L
4-Chlorotoluene 98 79 1350.504.92 ug/L
1,2-Dibromo-3-chloropropane 102 63 1251.05.12 ug/L
1,2-Dibromoethane 114 75 1310.505.72 ug/L
Dibromomethane 100 72 1330.505.00 ug/L
1,2-Dichlorobenzene 99 78 1290.504.96 ug/L
1,3-Dichlorobenzene 106 79 1320.505.28 ug/L
1,4-Dichlorobenzene 102 78 1310.505.12 ug/L
Dichlorodifluoromethane 94 55 1410.504.72 ug/L
1,1-Dichloroethane 107 72 1300.505.36 ug/L
1,2-Dichloroethane 93 57 1460.504.64 ug/L
1,1-Dichloroethene 112 66 1420.505.60 ug/L
cis-1,2-Dichloroethene 114 74 1330.505.68 ug/L
trans-1,2-Dichloroethene 108 76 1380.505.40 ug/L
1,2-Dichloropropane 94 72 1350.504.72 ug/L
1,3-Dichloropropane 94 75 1340.504.72 ug/L
2,2-Dichloropropane 115 42 1670.505.76 ug/L
1,1-Dichloropropene 98 72 1400.504.92 ug/L
cis-1,3-Dichloropropene 94 75 1320.504.68 ug/L
trans-1,3-Dichloropropene 98 77 1450.504.92 ug/L
Ethylbenzene 100 78 1310.505.00 ug/L
Hexachlorobutadiene 83 65 1410.504.16 ug/L
2-Hexanone 98 72 1311048.8 ug/L
Iodomethane 58 66 1321.02.88 ug/L S
Isopropylbenzene 97 72 1350.504.84 ug/L
p-Isopropyltoluene 91 71 1340.504.56 ug/L
Methyl tert-butyl ether (MTBE) 98 58 1510.504.92 ug/L
Methyl ethyl ketone 94 55 1451047.2 ug/L
Methyl isobutyl ketone 94 73 1291047.2 ug/L
Methylene chloride 107 73 1260.505.36 ug/L
Naphthalene 118 55 1390.505.88 ug/L
n-Propylbenzene 96 70 1390.504.80 ug/L
Styrene 104 76 1340.505.20 ug/L
1,1,1,2-Tetrachloroethane 97 75 1350.504.84 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277515

Lab ID: lcs040517 04/05/17 10:41Laboratory Control Sample Run: SUB-B27751575
1,1,2,2-Tetrachloroethane 97 72 1320.504.84 ug/L
Tetrachloroethene 103 78 1370.505.16 ug/L
Toluene 102 78 1340.505.08 ug/L
1,2,3-Trichlorobenzene 104 42 1520.505.20 ug/L
1,2,4-Trichlorobenzene 103 58 1420.505.16 ug/L
1,1,1-Trichloroethane 94 64 1410.504.68 ug/L
1,1,2-Trichloroethane 94 72 1330.504.72 ug/L
Trichloroethene 96 75 1380.504.80 ug/L
Trichlorofluoromethane 92 58 1390.504.60 ug/L
1,2,3-Trichloropropane 93 67 1330.504.64 ug/L
1,2,4-Trimethylbenzene 99 71 1290.504.96 ug/L
1,3,5-Trimethylbenzene 98 68 1350.504.92 ug/L
Vinyl acetate 76 31 1241.03.81 ug/L
Vinyl chloride 90 66 1400.504.48 ug/L
m+p-Xylenes 102 78 1330.5010.2 ug/L
o-Xylene 101 79 1360.505.04 ug/L
Xylenes, Total 102 78 1360.5015.3 ug/L
    Surr: 1,2-Dichloroethane-d4 102 70 1300.50
    Surr: Dibromofluoromethane 111 77 1260.50
    Surr: p-Bromofluorobenzene 99 76 1270.50
    Surr: Toluene-d8 102 79 1220.50

Lab ID: blk040517 04/05/17 11:43Method Blank Run: SUB-B27751575
Acetonitrile 20ND ug/L
Acetone 10ND ug/L
Acrolein 20ND ug/L
Acrylonitrile 10ND ug/L
Benzene 0.50ND ug/L
Bromobenzene 0.50ND ug/L
Bromochloromethane 0.50ND ug/L
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Bromomethane 0.50ND ug/L
n-Butylbenzene 0.50ND ug/L
sec-Butylbenzene 0.50ND ug/L
tert-Butylbenzene 0.50ND ug/L
Carbon disulfide 0.50ND ug/L
Carbon tetrachloride 0.50ND ug/L
Chlorobenzene 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroethane 0.50ND ug/L
Chloroform 0.50ND ug/L
Chloromethane 0.50ND ug/L
2-Chlorotoluene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277515

Lab ID: blk040517 04/05/17 11:43Method Blank Run: SUB-B27751575
4-Chlorotoluene 0.50ND ug/L
1,2-Dibromo-3-chloropropane 1.0ND ug/L
1,2-Dibromoethane 0.30ND ug/L
Dibromomethane 0.50ND ug/L
1,2-Dichlorobenzene 0.50ND ug/L
1,3-Dichlorobenzene 0.50ND ug/L
1,4-Dichlorobenzene 0.50ND ug/L
Dichlorodifluoromethane 0.50ND ug/L
1,1-Dichloroethane 0.50ND ug/L
1,2-Dichloroethane 0.50ND ug/L
1,1-Dichloroethene 0.50ND ug/L
cis-1,2-Dichloroethene 0.50ND ug/L
trans-1,2-Dichloroethene 0.50ND ug/L
1,2-Dichloropropane 0.50ND ug/L
1,3-Dichloropropane 0.50ND ug/L
2,2-Dichloropropane 0.50ND ug/L
1,1-Dichloropropene 0.50ND ug/L
cis-1,3-Dichloropropene 0.50ND ug/L
trans-1,3-Dichloropropene 0.30ND ug/L
Ethylbenzene 0.50ND ug/L
Hexachlorobutadiene 0.50ND ug/L
2-Hexanone 10ND ug/L
Iodomethane 1.0ND ug/L
Isopropylbenzene 0.50ND ug/L
p-Isopropyltoluene 0.50ND ug/L
Methyl tert-butyl ether (MTBE) 0.50ND ug/L
Methyl ethyl ketone 10ND ug/L
Methyl isobutyl ketone 10ND ug/L
Methylene chloride 0.50ND ug/L
Naphthalene 0.50ND ug/L
n-Propylbenzene 0.50ND ug/L
Styrene 0.50ND ug/L
1,1,1,2-Tetrachloroethane 0.50ND ug/L
1,1,2,2-Tetrachloroethane 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L
Toluene 0.50ND ug/L
1,2,3-Trichlorobenzene 0.50ND ug/L
1,2,4-Trichlorobenzene 0.50ND ug/L
1,1,1-Trichloroethane 0.50ND ug/L
1,1,2-Trichloroethane 0.50ND ug/L
Trichloroethene 0.50ND ug/L
Trichlorofluoromethane 0.50ND ug/L
1,2,3-Trichloropropane 0.50ND ug/L
1,2,4-Trimethylbenzene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277515

Lab ID: blk040517 04/05/17 11:43Method Blank Run: SUB-B27751575
1,3,5-Trimethylbenzene 0.50ND ug/L
Vinyl acetate 1.0ND ug/L
Vinyl chloride 0.40ND ug/L
m+p-Xylenes 0.50ND ug/L
o-Xylene 0.50ND ug/L
Xylenes, Total 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 90 70 1300.50
    Surr: Dibromofluoromethane 107 77 1260.50
    Surr: p-Bromofluorobenzene 100 76 1270.50
    Surr: Toluene-d8 104 79 1220.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277518

Lab ID: ccv040517 04/05/17 09:30Continuing Calibration Verification Standard76
Acetonitrile 107 70 1302053.6 ug/L
Acetone 115 70 1301057.6 ug/L
Acrolein 118 70 1302059.2 ug/L
Acrylonitrile 99 70 1301049.6 ug/L
Benzene 98 70 1300.504.88 ug/L
Bromobenzene 94 70 1300.504.72 ug/L
Bromochloromethane 102 70 1300.505.08 ug/L
Bromodichloromethane 97 70 1300.504.84 ug/L
Bromoform 97 70 1300.504.84 ug/L
Bromomethane 94 70 1300.504.68 ug/L
n-Butylbenzene 98 70 1300.504.92 ug/L
sec-Butylbenzene 96 70 1300.504.80 ug/L
tert-Butylbenzene 93 70 1300.504.64 ug/L
Carbon disulfide 96 70 1300.504.80 ug/L
Carbon tetrachloride 112 70 1300.505.60 ug/L
Chlorobenzene 89 70 1300.504.44 ug/L
Chlorodibromomethane 95 70 1300.504.76 ug/L
Chloroethane 94 70 1300.504.72 ug/L
2-Chloroethyl vinyl ether 49 70 1300.502.47 ug/L S
Chloroform 111 80 1200.505.56 ug/L
Chloromethane 79 70 1300.503.95 ug/L
2-Chlorotoluene 94 70 1300.504.72 ug/L
4-Chlorotoluene 103 70 1300.505.16 ug/L
1,2-Dibromo-3-chloropropane 88 70 1301.04.40 ug/L
1,2-Dibromoethane 90 70 1300.504.48 ug/L
Dibromomethane 94 70 1300.504.72 ug/L
1,2-Dichlorobenzene 95 70 1300.504.76 ug/L
1,3-Dichlorobenzene 98 70 1300.504.92 ug/L
1,4-Dichlorobenzene 96 70 1300.504.80 ug/L
Dichlorodifluoromethane 100 70 1300.505.00 ug/L
1,1-Dichloroethane 95 70 1300.504.76 ug/L
1,2-Dichloroethane 120 70 1300.506.00 ug/L
1,1-Dichloroethene 99 80 1200.504.96 ug/L
cis-1,2-Dichloroethene 94 70 1300.504.68 ug/L
trans-1,2-Dichloroethene 97 70 1300.504.84 ug/L
1,2-Dichloropropane 93 80 1200.504.64 ug/L
1,3-Dichloropropane 94 70 1300.504.68 ug/L
2,2-Dichloropropane 110 70 1300.505.52 ug/L
1,1-Dichloropropene 103 70 1300.505.16 ug/L
cis-1,3-Dichloropropene 93 70 1300.504.64 ug/L
trans-1,3-Dichloropropene 93 70 1300.504.64 ug/L
Ethylbenzene 93 80 1200.504.64 ug/L
Hexachlorobutadiene 84 70 1300.504.20 ug/L
2-Hexanone 96 70 1301048.0 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277518

Lab ID: ccv040517 04/05/17 09:30Continuing Calibration Verification Standard76
Iodomethane 130 70 1301.06.48 ug/L
Isopropylbenzene 98 70 1300.504.92 ug/L
p-Isopropyltoluene 95 70 1300.504.76 ug/L
Methyl tert-butyl ether (MTBE) 101 70 1300.505.04 ug/L
Methyl ethyl ketone 102 70 1301051.2 ug/L
Methyl isobutyl ketone 94 70 1301047.2 ug/L
Methylene chloride 115 70 1300.505.76 ug/L
Naphthalene 86 70 1300.504.32 ug/L
n-Propylbenzene 96 70 1300.504.80 ug/L
Styrene 88 70 1300.504.40 ug/L
1,1,1,2-Tetrachloroethane 91 70 1300.504.56 ug/L
1,1,2,2-Tetrachloroethane 97 70 1300.504.84 ug/L
Tetrachloroethene 88 70 1300.504.40 ug/L
Toluene 90 80 1200.504.52 ug/L
1,2,3-Trichlorobenzene 68 70 1300.503.42 ug/L S
1,2,4-Trichlorobenzene 88 70 1300.504.40 ug/L
1,1,1-Trichloroethane 111 70 1300.505.56 ug/L
1,1,2-Trichloroethane 90 70 1300.504.52 ug/L
Trichloroethene 94 70 1300.504.72 ug/L
Trichlorofluoromethane 94 70 1300.504.72 ug/L
1,2,3-Trichloropropane 96 70 1300.504.80 ug/L
1,2,4-Trimethylbenzene 96 70 1300.504.80 ug/L
1,3,5-Trimethylbenzene 95 70 1300.504.76 ug/L
Vinyl acetate 102 70 1301.05.08 ug/L
Vinyl chloride 94 80 1200.504.68 ug/L
m+p-Xylenes 86 70 1300.508.60 ug/L
o-Xylene 90 70 1300.504.48 ug/L
Xylenes, Total 87 70 1300.5013.1 ug/L
    Surr: 1,2-Dichloroethane-d4 110 70 1300.50
    Surr: Dibromofluoromethane 101 77 1260.50
    Surr: p-Bromofluorobenzene 100 76 1270.50
    Surr: Toluene-d8 91 79 1220.50

Method: SW8260B Batch: B_R277518

Lab ID: lcs040517 04/05/17 15:40Laboratory Control Sample Run: SUB-B27751876
Acetonitrile 111 54 1422055.6 ug/L
Acetone 106 62 1301052.8 ug/L
Acrolein 117 22 2032058.4 ug/L
Acrylonitrile 98 60 1301048.8 ug/L
Benzene 93 71 1330.504.64 ug/L
Bromobenzene 98 78 1330.504.92 ug/L
Bromochloromethane 95 68 1310.504.76 ug/L
Bromodichloromethane 94 67 1380.504.72 ug/L
Bromoform 95 64 1360.504.76 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277518

Lab ID: lcs040517 04/05/17 15:40Laboratory Control Sample Run: SUB-B27751876
Bromomethane 100 60 1380.505.00 ug/L
n-Butylbenzene 96 72 1350.504.80 ug/L
sec-Butylbenzene 91 73 1350.504.56 ug/L
tert-Butylbenzene 94 69 1370.504.68 ug/L
Carbon disulfide 94 46 1450.504.72 ug/L
Carbon tetrachloride 97 61 1440.504.84 ug/L
Chlorobenzene 87 78 1360.504.36 ug/L
Chlorodibromomethane 95 72 1360.504.76 ug/L
Chloroethane 88 64 1360.504.40 ug/L
2-Chloroethyl vinyl ether 65 64 1320.503.27 ug/L
Chloroform 100 69 1330.505.00 ug/L
Chloromethane 73 63 1490.503.65 ug/L
2-Chlorotoluene 98 74 1350.504.88 ug/L
4-Chlorotoluene 99 79 1350.504.96 ug/L
1,2-Dibromo-3-chloropropane 89 63 1251.04.44 ug/L
1,2-Dibromoethane 85 75 1310.504.24 ug/L
Dibromomethane 94 72 1330.504.68 ug/L
1,2-Dichlorobenzene 94 78 1290.504.72 ug/L
1,3-Dichlorobenzene 96 79 1320.504.80 ug/L
1,4-Dichlorobenzene 95 78 1310.504.76 ug/L
Dichlorodifluoromethane 95 55 1410.504.76 ug/L
1,1-Dichloroethane 86 72 1300.504.32 ug/L
1,2-Dichloroethane 98 57 1460.504.88 ug/L
1,1-Dichloroethene 90 66 1420.504.48 ug/L
cis-1,2-Dichloroethene 90 74 1330.504.52 ug/L
trans-1,2-Dichloroethene 95 76 1380.504.76 ug/L
1,2-Dichloropropane 90 72 1350.504.52 ug/L
1,3-Dichloropropane 85 75 1340.504.24 ug/L
2,2-Dichloropropane 98 42 1670.504.88 ug/L
1,1-Dichloropropene 90 72 1400.504.48 ug/L
cis-1,3-Dichloropropene 82 75 1320.504.12 ug/L
trans-1,3-Dichloropropene 86 77 1450.504.32 ug/L
Ethylbenzene 90 78 1310.504.48 ug/L
Hexachlorobutadiene 78 65 1410.503.88 ug/L
2-Hexanone 98 72 1311048.8 ug/L
Iodomethane 129 66 1321.06.44 ug/L
Isopropylbenzene 98 72 1350.504.88 ug/L
p-Isopropyltoluene 89 71 1340.504.44 ug/L
Methyl tert-butyl ether (MTBE) 95 58 1510.504.76 ug/L
Methyl ethyl ketone 96 55 1451048.0 ug/L
Methyl isobutyl ketone 96 73 1291048.0 ug/L
Methylene chloride 110 73 1260.505.52 ug/L
Naphthalene 93 55 1390.504.64 ug/L
n-Propylbenzene 94 70 1390.504.68 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277518

Lab ID: lcs040517 04/05/17 15:40Laboratory Control Sample Run: SUB-B27751876
Styrene 86 76 1340.504.28 ug/L
1,1,1,2-Tetrachloroethane 84 75 1350.504.20 ug/L
1,1,2,2-Tetrachloroethane 95 72 1320.504.76 ug/L
Tetrachloroethene 86 78 1370.504.32 ug/L
Toluene 90 78 1340.504.48 ug/L
1,2,3-Trichlorobenzene 73 42 1520.503.67 ug/L
1,2,4-Trichlorobenzene 88 58 1420.504.40 ug/L
1,1,1-Trichloroethane 93 64 1410.504.64 ug/L
1,1,2-Trichloroethane 87 72 1330.504.36 ug/L
Trichloroethene 90 75 1380.504.48 ug/L
Trichlorofluoromethane 79 58 1390.503.97 ug/L
1,2,3-Trichloropropane 95 67 1330.504.76 ug/L
1,2,4-Trimethylbenzene 94 71 1290.504.68 ug/L
1,3,5-Trimethylbenzene 93 68 1350.504.64 ug/L
Vinyl acetate 83 31 1241.04.16 ug/L
Vinyl chloride 87 66 1400.504.36 ug/L
m+p-Xylenes 86 78 1330.508.64 ug/L
o-Xylene 84 79 1360.504.20 ug/L
Xylenes, Total 86 78 1360.5012.8 ug/L
    Surr: 1,2-Dichloroethane-d4 102 70 1300.50
    Surr: Dibromofluoromethane 99 77 1260.50
    Surr: p-Bromofluorobenzene 106 76 1270.50
    Surr: Toluene-d8 94 79 1220.50

Lab ID: blk040517 04/05/17 16:09Method Blank Run: SUB-B27751876
Acetonitrile 20ND ug/L
Acetone 10ND ug/L
Acrolein 20ND ug/L
Acrylonitrile 3.0ND ug/L
Benzene 0.50ND ug/L
Bromobenzene 0.50ND ug/L
Bromochloromethane 0.50ND ug/L
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Bromomethane 0.50ND ug/L
n-Butylbenzene 0.50ND ug/L
sec-Butylbenzene 0.50ND ug/L
tert-Butylbenzene 0.50ND ug/L
Carbon disulfide 0.50ND ug/L
Carbon tetrachloride 0.50ND ug/L
Chlorobenzene 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroethane 0.50ND ug/L
2-Chloroethyl vinyl ether 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277518

Lab ID: blk040517 04/05/17 16:09Method Blank Run: SUB-B27751876
Chloroform 0.50ND ug/L
Chloromethane 0.50ND ug/L
2-Chlorotoluene 0.50ND ug/L
4-Chlorotoluene 0.50ND ug/L
1,2-Dibromo-3-chloropropane 1.0ND ug/L
1,2-Dibromoethane 0.50ND ug/L
Dibromomethane 0.50ND ug/L
1,2-Dichlorobenzene 0.50ND ug/L
1,3-Dichlorobenzene 0.50ND ug/L
1,4-Dichlorobenzene 0.50ND ug/L
Dichlorodifluoromethane 0.50ND ug/L
1,1-Dichloroethane 0.50ND ug/L
1,2-Dichloroethane 0.50ND ug/L
1,1-Dichloroethene 0.50ND ug/L
cis-1,2-Dichloroethene 0.50ND ug/L
trans-1,2-Dichloroethene 0.50ND ug/L
1,2-Dichloropropane 0.50ND ug/L
1,3-Dichloropropane 0.50ND ug/L
2,2-Dichloropropane 0.50ND ug/L
1,1-Dichloropropene 0.50ND ug/L
cis-1,3-Dichloropropene 0.30ND ug/L
trans-1,3-Dichloropropene 0.30ND ug/L
Ethylbenzene 0.50ND ug/L
Hexachlorobutadiene 0.50ND ug/L
2-Hexanone 10ND ug/L
Iodomethane 1.0ND ug/L
Isopropylbenzene 0.50ND ug/L
p-Isopropyltoluene 0.50ND ug/L
Methyl tert-butyl ether (MTBE) 0.50ND ug/L
Methyl ethyl ketone 10ND ug/L
Methyl isobutyl ketone 10ND ug/L
Methylene chloride 0.50ND ug/L
Naphthalene 0.50ND ug/L
n-Propylbenzene 0.50ND ug/L
Styrene 0.50ND ug/L
1,1,1,2-Tetrachloroethane 0.50ND ug/L
1,1,2,2-Tetrachloroethane 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L
Toluene 0.50ND ug/L
1,2,3-Trichlorobenzene 0.50ND ug/L
1,2,4-Trichlorobenzene 0.50ND ug/L
1,1,1-Trichloroethane 0.50ND ug/L
1,1,2-Trichloroethane 0.50ND ug/L
Trichloroethene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277518

Lab ID: blk040517 04/05/17 16:09Method Blank Run: SUB-B27751876
Trichlorofluoromethane 0.50ND ug/L
1,2,3-Trichloropropane 0.50ND ug/L
1,2,4-Trimethylbenzene 0.50ND ug/L
1,3,5-Trimethylbenzene 0.50ND ug/L
Vinyl acetate 1.0ND ug/L
Vinyl chloride 0.40ND ug/L
m+p-Xylenes 0.50ND ug/L
o-Xylene 0.50ND ug/L
Xylenes, Total 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 99 70 1300.50
    Surr: Dibromofluoromethane 100 77 1260.50
    Surr: p-Bromofluorobenzene 104 76 1270.50
    Surr: Toluene-d8 94 79 1220.50

Lab ID: H17030385-001G 04/05/17 19:05Sample Matrix Spike Run: SUB-B2775187
Acrolein 35 22 2032017.6 ug/L
Acrylonitrile 99 60 1301049.6 ug/L
2-Chloroethyl vinyl ether 71 64 1320.503.57 ug/L
    Surr: 1,2-Dichloroethane-d4 101 70 1300.50
    Surr: Dibromofluoromethane 100 77 1260.50
    Surr: p-Bromofluorobenzene 104 76 1270.50
    Surr: Toluene-d8 96 79 1220.50

Lab ID: H17030385-001G 04/05/17 20:03Sample Matrix Spike Duplicate Run: SUB-B2775187
Acrolein 25 22 203 202012.7 ug/L
Acrylonitrile 105 60 130 2010 5.552.4 ug/L
2-Chloroethyl vinyl ether 72 64 132 200.50 0.63.59 ug/L
    Surr: 1,2-Dichloroethane-d4 102 70 1300.50
    Surr: Dibromofluoromethane 100 77 1260.50
    Surr: p-Bromofluorobenzene 104 76 1270.50
    Surr: Toluene-d8 96 79 1220.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030385

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277573

Lab ID: lcsA040517 04/05/17 22:01Laboratory Control Sample Run: SUB-B2775737
Acrolein 118 22 2032058.8 ug/L
Acrylonitrile 114 60 1301057.2 ug/L
2-Chloroethyl vinyl ether 73 64 1320.503.64 ug/L
    Surr: 1,2-Dichloroethane-d4 104 70 1300.50
    Surr: Dibromofluoromethane 101 77 1260.50
    Surr: p-Bromofluorobenzene 104 76 1270.50
    Surr: Toluene-d8 96 79 1220.50

Lab ID: blkA040517 04/05/17 22:59Method Blank Run: SUB-B2775737
Acrolein 20ND ug/L
Acrylonitrile 10ND ug/L
2-Chloroethyl vinyl ether 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 115 70 1300.50
    Surr: Dibromofluoromethane 111 77 1260.50
    Surr: p-Bromofluorobenzene 112 76 1270.50
    Surr: Toluene-d8 96 79 1220.50

Method: SW8260B Analytical Run: B_R277674

Lab ID: ccv040717 04/07/17 08:16Continuing Calibration Verification Standard2
Chloroform 103 80 1200.505.16 ug/L
Tetrachloroethene 93 70 1300.504.64 ug/L

Method: SW8260B Batch: B_R277674

Lab ID: lcs040717 04/07/17 09:44Laboratory Control Sample Run: SUB-B2776742
Chloroform 109 69 1330.505.44 ug/L
Tetrachloroethene 93 78 1370.504.64 ug/L

Lab ID: blk040717 04/07/17 11:41Method Blank Run: SUB-B2776742
Chloroform 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 52 of 56



Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

R

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable £

£

0.2°C  On Ice

3/24/2017Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rtooke

3/28/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
Total organic carbon samples MW-3, MW-7 and MW-2 - one vial and MW-3D - two vials were preserved with 
phosphoric acid upon receipt to pH <2 in the laboratory.  tl 3/24/17

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17030385
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17030396-001 R-Blank 03/24/17 12:45 03/24/17 Aqueous Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Total
Alkalinity
Conductivity
Carbon, Total Organic
Methane
Anions by Ion Chromatography
Iron, Ferric
Nitrogen, Nitrite
Nitrogen, Nitrate + Nitrite
Nitrogen, Nitrate
Metals Digestion by EPA 200.2
Sulfide, Iodine Titrimetric
8260-Volatile Organic Compounds-
Extended List

H17030396-002 TB6281 03/24/17 12:45 03/24/17 Trip Blank 8260-Volatile Organic Compounds-
Extended List

HydroSolutions

Project Name: DEQ 08

Work Order: H17030396

303 Clarke St
Helena, MT  59601

April 11, 2017

H1382 - Helena Solvent siteQuote ID:

Energy Laboratories Inc Helena MT received the following 2 samples for HydroSolutions on 3/24/2017 for analysis.
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Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17030396 CASE NARRATIVE
04/11/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.

Tests associated with analyst identified as ELI-CA were subcontracted to Energy Laboratories, 2393 Salt Creek Hwy., 
Casper, WY, EPA Number WY00002 and WY00937.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030396-001
Client Sample ID: R-Blank

Collection Date: 03/24/17 12:45

Matrix: Aqueous

Report Date: 04/11/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL PROPERTIES
03/27/17 17:48 / cmm1umhos/cm6Conductivity @ 25 C A2510 B

INORGANICS
03/27/17 15:53 / cmm4mg/LNDAlkalinity, Total as CaCO3 A2320 B
03/27/17 15:53 / cmm4mg/LNDHydroxide as OH A2320 B
03/28/17 20:57 / SRW1.0mg/LNDChloride E300.0
03/28/17 20:57 / SRW1.0mg/LNDSulfate E300.0
03/28/17 08:45 / eli-b1mg/LNDSulfide A4500-S F

AGGREGATE ORGANICS
03/31/17 15:25 / eli-ca0.5mg/LNDOrganic Carbon, Total (TOC) A5310 C

NUTRIENTS
03/30/17 09:46 / abc0.01mg/LNDNitrogen, Nitrate as N E353.2
03/27/17 13:38 / cmm0.01mg/LNDNitrogen, Nitrate+Nitrite as N E353.2
03/24/17 15:38 / cmm0.01mg/LNDNitrogen, Nitrite as N E353.2

METALS, DISSOLVED
04/02/17 21:23 / dck0.001mg/LNDArsenic E200.8
04/02/17 21:23 / dck0.02mg/LNDIron E200.8
04/02/17 21:23 / dck0.02mg/LNDIron, Ferrous E200.8
04/02/17 21:23 / dck0.001mg/LNDManganese E200.8

METALS, TOTAL
03/28/17 11:56 / sld0.02mg/LNDIron E200.7
04/11/17 12:56 / abc0.03mg/LNDIron, Ferric Calculation

VOLATILE ORGANIC COMPOUNDS
04/06/17 14:15 / eli-b1610ug/LNDAcetonitrile SW8260B
04/06/17 14:15 / eli-b1620ug/LNDAcetone SW8260B
04/06/17 11:48 / eli-b1620ug/LNDAcrolein SW8260B
04/06/17 11:48 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDBenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDBromobenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDBromochloromethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDBromodichloromethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDBromoform SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDBromomethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDChlorodibromomethane SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030396-001
Client Sample ID: R-Blank

Collection Date: 03/24/17 12:45

Matrix: Aqueous

Report Date: 04/11/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/06/17 14:15 / eli-b161.0ug/LNDChloroethane SW8260B
04/06/17 11:48 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDChloroform SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDChloromethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDDibromomethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B
04/06/17 14:15 / eli-b1620ug/LND2-Hexanone SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDIodomethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/06/17 14:15 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/06/17 14:15 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDNaphthalene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDStyrene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDTetrachloroethene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDToluene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030396-001
Client Sample ID: R-Blank

Collection Date: 03/24/17 12:45

Matrix: Aqueous

Report Date: 04/11/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/06/17 14:15 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDTrichloroethene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDo-Xylene SW8260B
04/06/17 14:15 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/06/17 11:48 / eli-b1670-130%REC100    Surr: 1,2-Dichloroethane-d4 SW8260B
04/06/17 14:15 / eli-b1670-130%REC99.0    Surr: 1,2-Dichloroethane-d4 SW8260B
04/06/17 11:48 / eli-b1677-126%REC100    Surr: Dibromofluoromethane SW8260B
04/06/17 14:15 / eli-b1677-126%REC98.0    Surr: Dibromofluoromethane SW8260B
04/06/17 11:48 / eli-b1676-127%REC101    Surr: p-Bromofluorobenzene SW8260B
04/06/17 14:15 / eli-b1676-127%REC101    Surr: p-Bromofluorobenzene SW8260B
04/06/17 11:48 / eli-b1679-122%REC92.0    Surr: Toluene-d8 SW8260B
04/06/17 14:15 / eli-b1679-122%REC92.0    Surr: Toluene-d8 SW8260B

ORGANIC CHARACTERISTICS
03/30/17 13:13 / eli-b0.001mg/LNDMethane SW8015M
03/30/17 13:13 / eli-b0.001mg/LNDEthane SW8015M
03/30/17 13:13 / eli-b0.001mg/LNDEthene SW8015M

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030396-002
Client Sample ID: TB6281

Collection Date: 03/24/17 12:45

Matrix: Trip Blank

Report Date: 04/11/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/06/17 13:16 / eli-b1610ug/LNDAcetonitrile SW8260B
04/06/17 13:16 / eli-b1620ug/LNDAcetone SW8260B
04/06/17 13:16 / eli-b1620ug/LNDAcrolein SW8260B
04/06/17 13:16 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDBenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDBromobenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDBromochloromethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDBromodichloromethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDBromoform SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDBromomethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDn-Butylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDsec-Butylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDtert-Butylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDCarbon disulfide SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDCarbon tetrachloride SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDChlorobenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDChlorodibromomethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDChloroethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B

J 04/06/17 13:16 / eli-b161.0ug/L0.36Chloroform SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDChloromethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND2-Chlorotoluene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND4-Chlorotoluene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2-Dibromoethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDDibromomethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2-Dichlorobenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,3-Dichlorobenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,4-Dichlorobenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDDichlorodifluoromethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,1-Dichloroethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2-Dichloroethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,1-Dichloroethene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2-Dichloropropane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,3-Dichloropropane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND2,2-Dichloropropane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,1-Dichloropropene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDEthylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDHexachlorobutadiene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less than 
the reporting limit.

Page 6 of 29



LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030396-002
Client Sample ID: TB6281

Collection Date: 03/24/17 12:45

Matrix: Trip Blank

Report Date: 04/11/17

DateReceived: 03/24/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/06/17 13:16 / eli-b1620ug/LND2-Hexanone SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDIodomethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDIsopropylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDp-Isopropyltoluene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/06/17 13:16 / eli-b1620ug/LNDMethyl ethyl ketone SW8260B
04/06/17 13:16 / eli-b1620ug/LNDMethyl isobutyl ketone SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDMethylene chloride SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDNaphthalene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDn-Propylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDStyrene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDTetrachloroethene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDToluene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,1,1-Trichloroethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,1,2-Trichloroethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDTrichloroethene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDTrichlorofluoromethane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2,3-Trichloropropane SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDVinyl acetate SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDVinyl chloride SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDm+p-Xylenes SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDo-Xylene SW8260B
04/06/17 13:16 / eli-b161.0ug/LNDXylenes, Total SW8260B
04/06/17 13:16 / eli-b1670-130%REC97.0    Surr: 1,2-Dichloroethane-d4 SW8260B
04/06/17 13:16 / eli-b1677-126%REC99.0    Surr: Dibromofluoromethane SW8260B
04/06/17 13:16 / eli-b1676-127%REC103    Surr: p-Bromofluorobenzene SW8260B
04/06/17 13:16 / eli-b1679-122%REC93.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.

Page 7 of 29



Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A2320 B Batch: R123682

Lab ID: MBLK 03/27/17 14:37Method Blank Run: PHSC_101-H_170327A
Alkalinity, Total as CaCO3 0.72 mg/L

Lab ID: LCS 03/27/17 14:42Laboratory Control Sample Run: PHSC_101-H_170327A
Alkalinity, Total as CaCO3 105 90 1104.0630 mg/L

Lab ID: H17030395-014ADUP 03/27/17 14:59Sample Duplicate Run: PHSC_101-H_170327A
Alkalinity, Total as CaCO3 104.0 0.2160 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A2510 B Analytical Run: PHSC_101-H_170327A

Lab ID: CCV - SC 1413 03/27/17 17:17Continuing Calibration Verification Standard
Conductivity @ 25 C 94 90 1101.01330 umhos/cm

Method: A2510 B Batch: R123682

Lab ID: SC 150 03/27/17 09:37Initial Calibration Verification Standard Run: PHSC_101-H_170327A
Conductivity @ 25 C 97 90 1101.0145 umhos/cm

Lab ID: SC 5000 03/27/17 09:40Initial Calibration Verification Standard Run: PHSC_101-H_170327A
Conductivity @ 25 C 93 90 1101.04630 umhos/cm

Lab ID: SC 20000 03/27/17 09:42Initial Calibration Verification Standard Run: PHSC_101-H_170327A
Conductivity @ 25 C 91 90 1101.018200 umhos/cm

Lab ID: SC 1000 03/27/17 09:45Laboratory Control Sample Run: PHSC_101-H_170327A
Conductivity @ 25 C 94 90 1101.0939 umhos/cm

Lab ID: H17030395-014ADUP 03/27/17 17:26Sample Duplicate Run: PHSC_101-H_170327A
Conductivity @ 25 C 101.0 0.1308 umhos/cm

Lab ID: H17030404-001ADUP 03/27/17 17:54Sample Duplicate Run: PHSC_101-H_170327A
Conductivity @ 25 C 101.0 0.5427 umhos/cm

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A4500-S F Batch: B_ttrsulfide170328A

Lab ID: MBLK 03/28/17 08:45Method Blank Run: SUB-B277075
Sulfide 0.3ND mg/L

Lab ID: LCS 03/28/17 08:45Laboratory Control Sample Run: SUB-B277075
Sulfide 100 90 1101.023.5 mg/L

Lab ID: B17031980-004EMS 03/28/17 08:45Sample Matrix Spike Run: SUB-B277075
Sulfide 100 70 1301.025.7 mg/L

Lab ID: B17031980-004EMSD 03/28/17 08:45Sample Matrix Spike Duplicate Run: SUB-B277075
Sulfide 99 70 130 201.0 0.925.4 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: A5310 C Analytical Run: SUB-C221443

Lab ID: ICV-9269 03/31/17 12:17Initial Calibration Verification Standard
Organic Carbon, Total (TOC) 101 90 1100.505.07 mg/L

Method: A5310 C Batch: C_R221443

Lab ID: MBLK 03/31/17 12:41Method Blank Run: SUB-C221443
Organic Carbon, Total (TOC) 0.020.02 mg/L

Lab ID: LCS-9269 04/01/17 11:39Laboratory Control Sample Run: SUB-C221443
Organic Carbon, Total (TOC) 106 90 1100.505.31 mg/L

Lab ID: C17030919-003DMS 04/01/17 12:23Sample Matrix Spike Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 1152.021.8 mg/L

Lab ID: C17030919-003DMSD 04/01/17 12:33Sample Matrix Spike Duplicate Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 115 202.0 0.321.7 mg/L

Lab ID: C17030871-001DMS 03/31/17 13:21Sample Matrix Spike Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 1152.021.1 mg/L

Lab ID: C17030871-001DMSD 03/31/17 13:31Sample Matrix Spike Duplicate Run: SUB-C221443
Organic Carbon, Total (TOC) 104 85 115 202.0 0.021.1 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E200.7 Analytical Run: ICP2-HE_170328A

Lab ID: ICV 03/28/17 09:11Initial Calibration Verification Standard
Iron 99 95 1050.0203.96 mg/L

Lab ID: CCV-1 03/28/17 09:15Continuing Calibration Verification Standard
Iron 100 95 1050.0202.49 mg/L

Lab ID: ICSA 03/28/17 09:26Interference Check Sample A
Iron 89 80 1200.020178 mg/L

Lab ID: ICSAB 03/28/17 09:30Interference Check Sample AB
Iron 91 80 1200.020181 mg/L

Lab ID: CCV 03/28/17 11:30Continuing Calibration Verification Standard
Iron 105 90 1100.0202.62 mg/L

Method: E200.7 Batch: 36649

Lab ID: MB-36649 03/28/17 10:12Method Blank Run: ICP2-HE_170328A
Iron 0.0030.003 mg/L

Lab ID: LCS-36649 03/28/17 10:15Laboratory Control Sample Run: ICP2-HE_170328A
Iron 102 85 1150.0202.54 mg/L

Lab ID: H17030392-002ADIL 03/28/17 11:41Serial Dilution Run: ICP2-HE_170328A
Iron 0 0 100.020ND mg/L

Lab ID: H17030392-002AMS3 03/28/17 11:49Sample Matrix Spike Run: ICP2-HE_170328A
Iron 102 70 1300.0202.55 mg/L

Lab ID: H17030392-002AMSD 03/28/17 11:52Sample Matrix Spike Duplicate Run: ICP2-HE_170328A
Iron 102 70 130 200.020 0.02.55 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E200.8 Analytical Run: ICPMS205-H_170402A

Lab ID: ICV 04/02/17 13:36Initial Calibration Verification Standard3
Arsenic 100 90 1100.00500.0602 mg/L
Iron 100 90 1100.0200.300 mg/L
Manganese 100 90 1100.0100.300 mg/L

Lab ID: ICSA 04/02/17 13:38Interference Check Sample A3
Arsenic 0.0050-9.59E-06 mg/L
Iron 101 70 1300.020101 mg/L
Manganese 0.0100.000230 mg/L

Lab ID: ICSAB 04/02/17 13:40Interference Check Sample AB3
Arsenic 108 70 1300.00500.0108 mg/L
Iron 103 70 1300.020103 mg/L
Manganese 107 70 1300.0100.0213 mg/L

Lab ID: ICSA 04/03/17 06:38Interference Check Sample A3
Arsenic 0.00502.18E-06 mg/L
Iron 101 70 1300.020101 mg/L
Manganese 0.0109.56E-05 mg/L

Lab ID: ICSAB 04/03/17 06:40Interference Check Sample AB3
Arsenic 107 70 1300.00500.0107 mg/L
Iron 101 70 1300.020101 mg/L
Manganese 106 70 1300.0100.0212 mg/L

Lab ID: ICV 04/03/17 09:13Initial Calibration Verification Standard3
Arsenic 95 90 1100.00500.0568 mg/L
Iron 95 90 1100.0200.284 mg/L
Manganese 95 90 1100.0100.285 mg/L

Method: E200.8 Batch: R123887

Lab ID: LRB 04/02/17 14:24Method Blank Run: ICPMS205-H_170402A3
Arsenic 1E-05ND mg/L
Iron 0.0002ND mg/L
Manganese 2E-05ND mg/L

Lab ID: LFB 04/02/17 14:26Laboratory Fortified Blank Run: ICPMS205-H_170402A3
Arsenic 103 85 1150.00500.0514 mg/L
Iron 110 85 1150.0200.164 mg/L
Manganese 104 85 1150.0100.0520 mg/L

Lab ID: H17030395-019BMS 04/02/17 21:08Sample Matrix Spike Run: ICPMS205-H_170402A3
Arsenic 103 70 1300.00100.0522 mg/L
Iron 109 70 1300.0200.166 mg/L
Manganese 104 70 1300.00100.0525 mg/L

Lab ID: H17030395-019BMSD 04/02/17 21:09Sample Matrix Spike Duplicate Run: ICPMS205-H_170402A3
Arsenic 102 70 130 200.0010 0.90.0517 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E200.8 Batch: R123887

Lab ID: H17030395-019BMSD 04/02/17 21:09Sample Matrix Spike Duplicate Run: ICPMS205-H_170402A3
Iron 108 70 130 200.020 0.80.164 mg/L
Manganese 103 70 130 200.0010 0.90.0521 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E300.0 Analytical Run: IC METROHM_170328A

Lab ID: ICV 03/28/17 11:27Initial Calibration Verification Standard2
Chloride 109 90 1101.0110 mg/L
Sulfate 109 90 1101.0440 mg/L

Lab ID: CCV 03/28/17 18:14Continuing Calibration Verification Standard2
Chloride 108 90 1101.0110 mg/L
Sulfate 107 90 1101.0430 mg/L

Method: E300.0 Batch: R123773

Lab ID: ICB 03/28/17 10:05Method Blank Run: IC METROHM_170328A2
Chloride 0.0080.03 mg/L
Sulfate 0.08ND mg/L

Lab ID: LFB 03/28/17 11:40Laboratory Fortified Blank Run: IC METROHM_170328A2
Chloride 105 90 1101.052 mg/L
Sulfate 105 90 1101.0210 mg/L

Lab ID: H17030396-001AMS 03/28/17 21:11Sample Matrix Spike Run: IC METROHM_170328A2
Chloride 105 90 1101.052 mg/L
Sulfate 104 90 1101.0210 mg/L

Lab ID: H17030396-001AMSD 03/28/17 21:24Sample Matrix Spike Duplicate Run: IC METROHM_170328A2
Chloride 105 90 110 201.0 0.152 mg/L
Sulfate 104 90 110 201.0 0.1210 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E353.2 Analytical Run: FIA203-HE_170324D

Lab ID: ICV 03/24/17 15:33Initial Calibration Verification Standard
Nitrogen, Nitrite as N 102 90 1100.0101.02 mg/L

Method: E353.2 Batch: R123670

Lab ID: LFB 03/24/17 15:35Laboratory Fortified Blank Run: FIA203-HE_170324D
Nitrogen, Nitrite as N 102 90 1100.0111.02 mg/L

Lab ID: MBLK 03/24/17 15:36Method Blank Run: FIA203-HE_170324D
Nitrogen, Nitrite as N 0.002ND mg/L

Lab ID: H17030396-001AMS 03/24/17 15:39Sample Matrix Spike Run: FIA203-HE_170324D
Nitrogen, Nitrite as N 101 90 1100.0111.01 mg/L

Lab ID: H17030396-001AMSD 03/24/17 15:41Sample Matrix Spike Duplicate Run: FIA203-HE_170324D
Nitrogen, Nitrite as N 103 90 110 200.011 1.81.03 mg/L

Method: E353.2 Analytical Run: FIA203-HE_170327A

Lab ID: ICV 03/27/17 12:39Initial Calibration Verification Standard
Nitrogen, Nitrate+Nitrite as N 101 90 1100.0101.01 mg/L

Lab ID: CCV 03/27/17 13:32Continuing Calibration Verification Standard
Nitrogen, Nitrate+Nitrite as N 100 90 1100.0100.501 mg/L

Method: E353.2 Batch: R123699

Lab ID: MBLK 03/27/17 12:40Method Blank Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 0.008ND mg/L

Lab ID: LFB 03/27/17 12:42Laboratory Fortified Blank Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 108 90 1100.0111.08 mg/L

Lab ID: H17030395-021CMS 03/27/17 13:34Sample Matrix Spike Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 107 90 1100.0111.07 mg/L

Lab ID: H17030395-021CMSD 03/27/17 13:36Sample Matrix Spike Duplicate Run: FIA203-HE_170327A
Nitrogen, Nitrate+Nitrite as N 105 90 110 200.011 1.21.05 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Analytical Run: B_R277249

Lab ID: CCV 03/30/17 11:20Continuing Calibration Verification Standard3
Methane 102 85 1152.0511 ppm
Ethane 102 85 1152.0509 ppm
Ethene 102 85 1152.0511 ppm

Lab ID: CCV 03/30/17 13:34Continuing Calibration Verification Standard3
Methane 103 85 1152.0515 ppm
Ethane 102 85 1152.0509 ppm
Ethene 102 85 1152.0511 ppm

Method: SW8015M Batch: B_R277249

Lab ID: MBLK 03/30/17 08:37Method Blank Run: SUB-B2772493
Methane 0.0010ND mg/L
Ethane 0.0010ND mg/L
Ethene 0.0010ND mg/L

Lab ID: LCS 03/30/17 11:28Laboratory Control Sample Run: SUB-B2772493
Methane 101 85 1152.0101 ppm
Ethane 90 85 1152.090.0 ppm
Ethene 90 85 1152.090.2 ppm

Lab ID: B17031980-004FDUP 03/30/17 12:51Sample Duplicate Run: SUB-B2772493
Methane 200.0010ND mg/L
Ethane 200.0010ND mg/L
Ethene 200.0010ND mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277630

Lab ID: ccv040617 04/06/17 08:41Continuing Calibration Verification Standard76
Acetonitrile 118 70 1302058.8 ug/L
Acetone 114 70 1301057.2 ug/L
Acrolein 120 70 1302060.0 ug/L
Acrylonitrile 103 70 1301051.6 ug/L
Benzene 100 70 1300.505.00 ug/L
Bromobenzene 103 70 1300.505.16 ug/L
Bromochloromethane 104 70 1300.505.20 ug/L
Bromodichloromethane 95 70 1300.504.76 ug/L
Bromoform 103 70 1300.505.16 ug/L
Bromomethane 98 70 1300.504.88 ug/L
n-Butylbenzene 102 70 1300.505.08 ug/L
sec-Butylbenzene 98 70 1300.504.92 ug/L
tert-Butylbenzene 102 70 1300.505.08 ug/L
Carbon disulfide 102 70 1300.505.08 ug/L
Carbon tetrachloride 104 70 1300.505.20 ug/L
Chlorobenzene 93 70 1300.504.64 ug/L
Chlorodibromomethane 99 70 1300.504.96 ug/L
Chloroethane 95 70 1300.504.76 ug/L
2-Chloroethyl vinyl ether 76 70 1300.503.82 ug/L
Chloroform 103 80 1200.505.16 ug/L
Chloromethane 80 70 1300.503.99 ug/L
2-Chlorotoluene 104 70 1300.505.20 ug/L
4-Chlorotoluene 106 70 1300.505.28 ug/L
1,2-Dibromo-3-chloropropane 101 70 1301.05.04 ug/L
1,2-Dibromoethane 94 70 1300.504.68 ug/L
Dibromomethane 100 70 1300.505.00 ug/L
1,2-Dichlorobenzene 103 70 1300.505.16 ug/L
1,3-Dichlorobenzene 105 70 1300.505.24 ug/L
1,4-Dichlorobenzene 102 70 1300.505.08 ug/L
Dichlorodifluoromethane 90 70 1300.504.48 ug/L
1,1-Dichloroethane 94 70 1300.504.68 ug/L
1,2-Dichloroethane 108 70 1300.505.40 ug/L
1,1-Dichloroethene 93 80 1200.504.64 ug/L
cis-1,2-Dichloroethene 95 70 1300.504.76 ug/L
trans-1,2-Dichloroethene 96 70 1300.504.80 ug/L
1,2-Dichloropropane 100 80 1200.505.00 ug/L
1,3-Dichloropropane 97 70 1300.504.84 ug/L
2,2-Dichloropropane 103 70 1300.505.16 ug/L
1,1-Dichloropropene 102 70 1300.505.12 ug/L
cis-1,3-Dichloropropene 96 70 1300.504.80 ug/L
trans-1,3-Dichloropropene 96 70 1300.504.80 ug/L
Ethylbenzene 98 80 1200.504.88 ug/L
Hexachlorobutadiene 87 70 1300.504.36 ug/L
2-Hexanone 105 70 1301052.4 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 18 of 29



Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277630

Lab ID: ccv040617 04/06/17 08:41Continuing Calibration Verification Standard76
Iodomethane 135 70 1301.06.76 ug/L S
Isopropylbenzene 103 70 1300.505.16 ug/L
p-Isopropyltoluene 100 70 1300.505.00 ug/L
Methyl tert-butyl ether (MTBE) 98 70 1300.504.92 ug/L
Methyl ethyl ketone 107 70 1301053.6 ug/L
Methyl isobutyl ketone 102 70 1301051.2 ug/L
Methylene chloride 114 70 1300.505.72 ug/L
Naphthalene 111 70 1300.505.56 ug/L
n-Propylbenzene 103 70 1300.505.16 ug/L
Styrene 94 70 1300.504.68 ug/L
1,1,1,2-Tetrachloroethane 94 70 1300.504.68 ug/L
1,1,2,2-Tetrachloroethane 106 70 1300.505.28 ug/L
Tetrachloroethene 91 70 1300.504.56 ug/L
Toluene 95 80 1200.504.76 ug/L
1,2,3-Trichlorobenzene 85 70 1300.504.24 ug/L
1,2,4-Trichlorobenzene 101 70 1300.505.04 ug/L
1,1,1-Trichloroethane 102 70 1300.505.08 ug/L
1,1,2-Trichloroethane 96 70 1300.504.80 ug/L
Trichloroethene 97 70 1300.504.84 ug/L
Trichlorofluoromethane 86 70 1300.504.28 ug/L
1,2,3-Trichloropropane 105 70 1300.505.24 ug/L
1,2,4-Trimethylbenzene 100 70 1300.505.00 ug/L
1,3,5-Trimethylbenzene 98 70 1300.504.92 ug/L
Vinyl acetate 102 70 1301.05.08 ug/L
Vinyl chloride 94 80 1200.504.68 ug/L
m+p-Xylenes 93 70 1300.509.32 ug/L
o-Xylene 94 70 1300.504.68 ug/L
Xylenes, Total 93 70 1300.5014.0 ug/L
    Surr: 1,2-Dichloroethane-d4 101 70 1300.50
    Surr: Dibromofluoromethane 94 77 1260.50
    Surr: p-Bromofluorobenzene 103 76 1270.50
    Surr: Toluene-d8 94 79 1220.50

Method: SW8260B Batch: B_R277630

Lab ID: lcs040617 04/06/17 09:22Laboratory Control Sample Run: SUB-B27763076
Acetonitrile 126 54 1422063.2 ug/L
Acetone 114 62 1301056.8 ug/L
Acrolein 117 22 2032058.4 ug/L
Acrylonitrile 100 60 1301050.0 ug/L
Benzene 106 71 1330.505.28 ug/L
Bromobenzene 109 78 1330.505.44 ug/L
Bromochloromethane 107 68 1310.505.36 ug/L
Bromodichloromethane 107 67 1380.505.36 ug/L
Bromoform 112 64 1360.505.60 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: lcs040617 04/06/17 09:22Laboratory Control Sample Run: SUB-B27763076
Bromomethane 113 60 1380.505.64 ug/L
n-Butylbenzene 110 72 1350.505.48 ug/L
sec-Butylbenzene 103 73 1350.505.16 ug/L
tert-Butylbenzene 102 69 1370.505.12 ug/L
Carbon disulfide 103 46 1450.505.16 ug/L
Carbon tetrachloride 109 61 1440.505.44 ug/L
Chlorobenzene 98 78 1360.504.92 ug/L
Chlorodibromomethane 111 72 1360.505.56 ug/L
Chloroethane 103 64 1360.505.16 ug/L
2-Chloroethyl vinyl ether 74 64 1320.503.69 ug/L
Chloroform 110 69 1330.505.52 ug/L
Chloromethane 82 63 1490.504.08 ug/L
2-Chlorotoluene 110 74 1350.505.52 ug/L
4-Chlorotoluene 115 79 1350.505.76 ug/L
1,2-Dibromo-3-chloropropane 98 63 1251.04.88 ug/L
1,2-Dibromoethane 97 75 1310.504.84 ug/L
Dibromomethane 108 72 1330.505.40 ug/L
1,2-Dichlorobenzene 109 78 1290.505.44 ug/L
1,3-Dichlorobenzene 114 79 1320.505.68 ug/L
1,4-Dichlorobenzene 109 78 1310.505.44 ug/L
Dichlorodifluoromethane 103 55 1410.505.16 ug/L
1,1-Dichloroethane 94 72 1300.504.72 ug/L
1,2-Dichloroethane 110 57 1460.505.52 ug/L
1,1-Dichloroethene 99 66 1420.504.96 ug/L
cis-1,2-Dichloroethene 101 74 1330.505.04 ug/L
trans-1,2-Dichloroethene 105 76 1380.505.24 ug/L
1,2-Dichloropropane 102 72 1350.505.08 ug/L
1,3-Dichloropropane 95 75 1340.504.76 ug/L
2,2-Dichloropropane 111 42 1670.505.56 ug/L
1,1-Dichloropropene 101 72 1400.505.04 ug/L
cis-1,3-Dichloropropene 94 75 1320.504.72 ug/L
trans-1,3-Dichloropropene 99 77 1450.504.96 ug/L
Ethylbenzene 104 78 1310.505.20 ug/L
Hexachlorobutadiene 95 65 1410.504.76 ug/L
2-Hexanone 107 72 1311053.6 ug/L
Iodomethane 153 66 1321.07.64 ug/L S
Isopropylbenzene 111 72 1350.505.56 ug/L
p-Isopropyltoluene 102 71 1340.505.12 ug/L
Methyl tert-butyl ether (MTBE) 99 58 1510.504.96 ug/L
Methyl ethyl ketone 103 55 1451051.6 ug/L
Methyl isobutyl ketone 107 73 1291053.6 ug/L
Methylene chloride 126 73 1260.506.28 ug/L
Naphthalene 126 55 1390.506.32 ug/L
n-Propylbenzene 108 70 1390.505.40 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: lcs040617 04/06/17 09:22Laboratory Control Sample Run: SUB-B27763076
Styrene 98 76 1340.504.88 ug/L
1,1,1,2-Tetrachloroethane 98 75 1350.504.92 ug/L
1,1,2,2-Tetrachloroethane 106 72 1320.505.28 ug/L
Tetrachloroethene 98 78 1370.504.88 ug/L
Toluene 101 78 1340.505.04 ug/L
1,2,3-Trichlorobenzene 105 42 1520.505.24 ug/L
1,2,4-Trichlorobenzene 108 58 1420.505.40 ug/L
1,1,1-Trichloroethane 104 64 1410.505.20 ug/L
1,1,2-Trichloroethane 100 72 1330.505.00 ug/L
Trichloroethene 101 75 1380.505.04 ug/L
Trichlorofluoromethane 82 58 1390.504.12 ug/L
1,2,3-Trichloropropane 108 67 1330.505.40 ug/L
1,2,4-Trimethylbenzene 106 71 1290.505.32 ug/L
1,3,5-Trimethylbenzene 108 68 1350.505.40 ug/L
Vinyl acetate 99 31 1241.04.96 ug/L
Vinyl chloride 98 66 1400.504.88 ug/L
m+p-Xylenes 98 78 1330.509.80 ug/L
o-Xylene 99 79 1360.504.96 ug/L
Xylenes, Total 98 78 1360.5014.8 ug/L
    Surr: 1,2-Dichloroethane-d4 98 70 1300.50
    Surr: Dibromofluoromethane 92 77 1260.50
    Surr: p-Bromofluorobenzene 104 76 1270.50
    Surr: Toluene-d8 93 79 1220.50

Lab ID: blk040617 04/06/17 10:20Method Blank Run: SUB-B27763076
Acetonitrile 20ND ug/L
Acetone 10ND ug/L
Acrolein 20ND ug/L
Acrylonitrile 10ND ug/L
Benzene 0.50ND ug/L
Bromobenzene 0.50ND ug/L
Bromochloromethane 0.50ND ug/L
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Bromomethane 0.50ND ug/L
n-Butylbenzene 0.50ND ug/L
sec-Butylbenzene 0.50ND ug/L
tert-Butylbenzene 0.50ND ug/L
Carbon disulfide 0.50ND ug/L
Carbon tetrachloride 0.50ND ug/L
Chlorobenzene 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroethane 0.50ND ug/L
2-Chloroethyl vinyl ether 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: blk040617 04/06/17 10:20Method Blank Run: SUB-B27763076
Chloroform 0.50ND ug/L
Chloromethane 0.50ND ug/L
2-Chlorotoluene 0.50ND ug/L
4-Chlorotoluene 0.50ND ug/L
1,2-Dibromo-3-chloropropane 1.0ND ug/L
1,2-Dibromoethane 0.50ND ug/L
Dibromomethane 0.50ND ug/L
1,2-Dichlorobenzene 0.50ND ug/L
1,3-Dichlorobenzene 0.50ND ug/L
1,4-Dichlorobenzene 0.50ND ug/L
Dichlorodifluoromethane 0.50ND ug/L
1,1-Dichloroethane 0.50ND ug/L
1,2-Dichloroethane 0.50ND ug/L
1,1-Dichloroethene 0.50ND ug/L
cis-1,2-Dichloroethene 0.50ND ug/L
trans-1,2-Dichloroethene 0.50ND ug/L
1,2-Dichloropropane 0.50ND ug/L
1,3-Dichloropropane 0.50ND ug/L
2,2-Dichloropropane 0.50ND ug/L
1,1-Dichloropropene 0.50ND ug/L
cis-1,3-Dichloropropene 0.50ND ug/L
trans-1,3-Dichloropropene 0.50ND ug/L
Ethylbenzene 0.50ND ug/L
Hexachlorobutadiene 0.50ND ug/L
2-Hexanone 10ND ug/L
Iodomethane 1.0ND ug/L
Isopropylbenzene 0.50ND ug/L
p-Isopropyltoluene 0.50ND ug/L
Methyl tert-butyl ether (MTBE) 0.50ND ug/L
Methyl ethyl ketone 10ND ug/L
Methyl isobutyl ketone 10ND ug/L
Methylene chloride 0.50ND ug/L
Naphthalene 0.50ND ug/L
n-Propylbenzene 0.50ND ug/L
Styrene 0.50ND ug/L
1,1,1,2-Tetrachloroethane 0.50ND ug/L
1,1,2,2-Tetrachloroethane 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L
Toluene 0.50ND ug/L
1,2,3-Trichlorobenzene 0.50ND ug/L
1,2,4-Trichlorobenzene 0.50ND ug/L
1,1,1-Trichloroethane 0.50ND ug/L
1,1,2-Trichloroethane 0.50ND ug/L
Trichloroethene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: blk040617 04/06/17 10:20Method Blank Run: SUB-B27763076
Trichlorofluoromethane 0.50ND ug/L
1,2,3-Trichloropropane 0.50ND ug/L
1,2,4-Trimethylbenzene 0.50ND ug/L
1,3,5-Trimethylbenzene 0.50ND ug/L
Vinyl acetate 1.0ND ug/L
Vinyl chloride 0.50ND ug/L
m+p-Xylenes 0.50ND ug/L
o-Xylene 0.50ND ug/L
Xylenes, Total 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 100 70 1300.50
    Surr: Dibromofluoromethane 101 77 1260.50
    Surr: p-Bromofluorobenzene 103 76 1270.50
    Surr: Toluene-d8 93 79 1220.50

Lab ID: H17030396-001G 04/06/17 15:18Sample Matrix Spike Run: SUB-B2776307
Acrolein 122 22 2032061.2 ug/L
Acrylonitrile 104 60 1301052.0 ug/L
2-Chloroethyl vinyl ether 69 64 1320.503.46 ug/L
    Surr: 1,2-Dichloroethane-d4 98 70 1300.50
    Surr: Dibromofluoromethane 99 77 1260.50
    Surr: p-Bromofluorobenzene 100 76 1270.50
    Surr: Toluene-d8 97 79 1220.50

Lab ID: H17030396-001G 04/06/17 16:17Sample Matrix Spike Duplicate Run: SUB-B2776307
Acrolein 144 22 203 2020 1672.0 ug/L
Acrylonitrile 121 60 130 2010 1560.4 ug/L
2-Chloroethyl vinyl ether 77 64 132 200.50 113.84 ug/L
    Surr: 1,2-Dichloroethane-d4 95 70 1300.50
    Surr: Dibromofluoromethane 99 77 1260.50
    Surr: p-Bromofluorobenzene 101 76 1270.50
    Surr: Toluene-d8 94 79 1220.50

Lab ID: H17030396-001G 04/06/17 15:47Sample Matrix Spike Run: SUB-B27763075
Acetonitrile 118 54 1422059.2 ug/L
Acetone 96 62 1301048.0 ug/L
Acrolein 117 22 2032058.4 ug/L
Acrylonitrile 98 60 1301048.8 ug/L
Benzene 102 71 1330.505.12 ug/L
Bromobenzene 99 78 1330.504.96 ug/L
Bromochloromethane 102 68 1310.505.12 ug/L
Bromodichloromethane 101 67 1380.505.04 ug/L
Bromoform 101 64 1360.505.04 ug/L
Bromomethane 102 60 1380.505.08 ug/L
n-Butylbenzene 106 72 1350.505.28 ug/L
sec-Butylbenzene 98 73 1350.504.92 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: H17030396-001G 04/06/17 15:47Sample Matrix Spike Run: SUB-B27763075
tert-Butylbenzene 97 69 1370.504.84 ug/L
Carbon disulfide 96 46 1450.504.80 ug/L
Carbon tetrachloride 102 61 1440.505.12 ug/L
Chlorobenzene 94 78 1360.504.72 ug/L
Chlorodibromomethane 102 72 1360.505.08 ug/L
Chloroethane 98 64 1360.504.92 ug/L
Chloroform 111 69 1330.505.56 ug/L
Chloromethane 89 63 1490.504.44 ug/L
2-Chlorotoluene 102 74 1350.505.12 ug/L
4-Chlorotoluene 106 79 1350.505.32 ug/L
1,2-Dibromo-3-chloropropane 89 63 1251.04.44 ug/L
1,2-Dibromoethane 90 75 1310.504.48 ug/L
Dibromomethane 101 72 1330.505.04 ug/L
1,2-Dichlorobenzene 99 78 1290.504.96 ug/L
1,3-Dichlorobenzene 102 79 1320.505.12 ug/L
1,4-Dichlorobenzene 100 78 1310.505.00 ug/L
Dichlorodifluoromethane 96 55 1410.504.80 ug/L
1,1-Dichloroethane 90 72 1300.504.52 ug/L
1,2-Dichloroethane 103 57 1460.505.16 ug/L
1,1-Dichloroethene 98 66 1420.504.88 ug/L
cis-1,2-Dichloroethene 98 74 1330.504.88 ug/L
trans-1,2-Dichloroethene 102 76 1380.505.12 ug/L
1,2-Dichloropropane 98 72 1350.504.88 ug/L
1,3-Dichloropropane 91 75 1340.504.56 ug/L
2,2-Dichloropropane 106 42 1670.505.32 ug/L
1,1-Dichloropropene 99 72 1400.504.96 ug/L
cis-1,3-Dichloropropene 88 75 1320.504.40 ug/L
trans-1,3-Dichloropropene 92 77 1450.504.60 ug/L
Ethylbenzene 99 78 1310.504.96 ug/L
Hexachlorobutadiene 84 65 1410.504.20 ug/L
2-Hexanone 94 72 1311046.8 ug/L
Iodomethane 137 66 1321.06.84 ug/L S
Isopropylbenzene 101 72 1350.505.04 ug/L
p-Isopropyltoluene 96 71 1340.504.80 ug/L
Methyl tert-butyl ether (MTBE) 90 58 1510.504.48 ug/L
Methyl ethyl ketone 95 55 1451047.6 ug/L
Methyl isobutyl ketone 94 73 1291046.8 ug/L
Methylene chloride 122 73 1260.506.08 ug/L
Naphthalene 98 55 1390.504.88 ug/L
n-Propylbenzene 102 70 1390.505.08 ug/L
Styrene 93 76 1340.504.64 ug/L
1,1,1,2-Tetrachloroethane 91 75 1350.504.56 ug/L
1,1,2,2-Tetrachloroethane 96 72 1320.504.80 ug/L
Tetrachloroethene 94 78 1370.504.72 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: H17030396-001G 04/06/17 15:47Sample Matrix Spike Run: SUB-B27763075
Toluene 99 78 1340.504.96 ug/L
1,2,3-Trichlorobenzene 82 42 1520.504.08 ug/L
1,2,4-Trichlorobenzene 94 58 1420.504.72 ug/L
1,1,1-Trichloroethane 99 64 1410.504.96 ug/L
1,1,2-Trichloroethane 91 72 1330.504.56 ug/L
Trichloroethene 96 75 1380.504.80 ug/L
Trichlorofluoromethane 80 58 1390.504.00 ug/L
1,2,3-Trichloropropane 95 67 1330.504.76 ug/L
1,2,4-Trimethylbenzene 98 71 1290.504.92 ug/L
1,3,5-Trimethylbenzene 100 68 1350.505.00 ug/L
Vinyl acetate 82 31 1241.04.12 ug/L
Vinyl chloride 95 66 1400.504.76 ug/L
m+p-Xylenes 94 78 1330.509.44 ug/L
o-Xylene 97 79 1360.504.84 ug/L
Xylenes, Total 95 78 1360.5014.3 ug/L
    Surr: 1,2-Dichloroethane-d4 98 70 1300.50
    Surr: Dibromofluoromethane 97 77 1260.50
    Surr: p-Bromofluorobenzene 102 76 1270.50
    Surr: Toluene-d8 95 79 1220.50

Lab ID: H17030396-001G 04/06/17 16:46Sample Matrix Spike Duplicate Run: SUB-B27763075
Acetonitrile 116 54 142 2020 2.058.0 ug/L
Acetone 97 62 130 2010 0.848.4 ug/L
Acrolein 124 22 203 2020 6.062.0 ug/L
Acrylonitrile 106 60 130 2010 7.952.8 ug/L
Benzene 101 71 133 200.50 1.65.04 ug/L
Bromobenzene 101 78 133 200.50 1.65.04 ug/L
Bromochloromethane 101 68 131 200.50 1.65.04 ug/L
Bromodichloromethane 101 67 138 200.50 0.05.04 ug/L
Bromoform 103 64 136 200.50 2.45.16 ug/L
Bromomethane 98 60 138 200.50 4.04.88 ug/L
n-Butylbenzene 101 72 135 200.50 4.75.04 ug/L
sec-Butylbenzene 97 73 135 200.50 1.64.84 ug/L
tert-Butylbenzene 97 69 137 200.50 0.04.84 ug/L
Carbon disulfide 94 46 145 200.50 2.54.68 ug/L
Carbon tetrachloride 103 61 144 200.50 0.85.16 ug/L
Chlorobenzene 94 78 136 200.50 0.04.72 ug/L
Chlorodibromomethane 102 72 136 200.50 0.85.12 ug/L
Chloroethane 90 64 136 200.50 9.44.48 ug/L
Chloroform 107 69 133 200.50 3.75.36 ug/L
Chloromethane 83 63 149 200.50 6.54.16 ug/L
2-Chlorotoluene 102 74 135 200.50 0.05.12 ug/L
4-Chlorotoluene 106 79 135 200.50 0.85.28 ug/L
1,2-Dibromo-3-chloropropane 86 63 125 201.0 2.74.32 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: H17030396-001G 04/06/17 16:46Sample Matrix Spike Duplicate Run: SUB-B27763075
1,2-Dibromoethane 91 75 131 200.50 1.84.56 ug/L
Dibromomethane 99 72 133 200.50 1.64.96 ug/L
1,2-Dichlorobenzene 101 78 129 200.50 1.65.04 ug/L
1,3-Dichlorobenzene 103 79 132 200.50 0.85.16 ug/L
1,4-Dichlorobenzene 101 78 131 200.50 0.85.04 ug/L
Dichlorodifluoromethane 90 55 141 200.50 6.04.52 ug/L
1,1-Dichloroethane 89 72 130 200.50 1.84.44 ug/L
1,2-Dichloroethane 102 57 146 200.50 1.65.08 ug/L
1,1-Dichloroethene 93 66 142 200.50 5.04.64 ug/L
cis-1,2-Dichloroethene 95 74 133 200.50 2.54.76 ug/L
trans-1,2-Dichloroethene 98 76 138 200.50 4.84.88 ug/L
1,2-Dichloropropane 96 72 135 200.50 1.74.80 ug/L
1,3-Dichloropropane 90 75 134 200.50 0.94.52 ug/L
2,2-Dichloropropane 102 42 167 200.50 4.65.08 ug/L
1,1-Dichloropropene 96 72 140 200.50 3.34.80 ug/L
cis-1,3-Dichloropropene 87 75 132 200.50 0.94.36 ug/L
trans-1,3-Dichloropropene 93 77 145 200.50 0.94.64 ug/L
Ethylbenzene 98 78 131 200.50 0.84.92 ug/L
Hexachlorobutadiene 83 65 141 200.50 1.04.16 ug/L
2-Hexanone 98 72 131 2010 5.049.2 ug/L
Iodomethane 131 66 132 201.0 4.26.56 ug/L
Isopropylbenzene 103 72 135 200.50 2.45.16 ug/L
p-Isopropyltoluene 94 71 134 200.50 2.54.68 ug/L
Methyl tert-butyl ether (MTBE) 93 58 151 200.50 3.54.64 ug/L
Methyl ethyl ketone 99 55 145 2010 4.149.6 ug/L
Methyl isobutyl ketone 98 73 129 2010 5.049.2 ug/L
Methylene chloride 117 73 126 200.50 4.05.84 ug/L
Naphthalene 102 55 139 200.50 4.85.12 ug/L
n-Propylbenzene 99 70 139 200.50 2.44.96 ug/L
Styrene 89 76 134 200.50 4.44.44 ug/L
1,1,1,2-Tetrachloroethane 90 75 135 200.50 1.84.48 ug/L
1,1,2,2-Tetrachloroethane 99 72 132 200.50 3.34.96 ug/L
Tetrachloroethene 93 78 137 200.50 1.74.64 ug/L
Toluene 97 78 134 200.50 2.44.84 ug/L
1,2,3-Trichlorobenzene 81 42 152 200.50 1.04.04 ug/L
1,2,4-Trichlorobenzene 92 58 142 200.50 2.64.60 ug/L
1,1,1-Trichloroethane 99 64 141 200.50 0.04.96 ug/L
1,1,2-Trichloroethane 94 72 133 200.50 2.64.68 ug/L
Trichloroethene 94 75 138 200.50 1.74.72 ug/L
Trichlorofluoromethane 74 58 139 200.50 8.33.68 ug/L
1,2,3-Trichloropropane 94 67 133 200.50 0.84.72 ug/L
1,2,4-Trimethylbenzene 98 71 129 200.50 0.84.88 ug/L
1,3,5-Trimethylbenzene 100 68 135 200.50 0.05.00 ug/L
Vinyl acetate 95 31 124 201.0 144.76 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030396

QA/QC Summary Report

04/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277630

Lab ID: H17030396-001G 04/06/17 16:46Sample Matrix Spike Duplicate Run: SUB-B27763075
Vinyl chloride 88 66 140 200.50 7.94.40 ug/L
m+p-Xylenes 94 78 133 200.50 0.09.44 ug/L
o-Xylene 90 79 136 200.50 6.84.52 ug/L
Xylenes, Total 93 78 1360.5014.0 ug/L
    Surr: 1,2-Dichloroethane-d4 97 70 1300.50
    Surr: Dibromofluoromethane 92 77 1260.50
    Surr: p-Bromofluorobenzene 100 76 1270.50
    Surr: Toluene-d8 92 79 1220.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable £

£

4.5°C  From Field-On Ice

3/24/2017Wanda Johnson

Hand Del

wjj

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rtooke

3/28/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
Used bottle order/quote for analysis.  wj 3/24/17

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17030396
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17030452-001 MW-5 03/28/17 12:45 03/28/17 Aqueous 8260-Volatile Organic Compounds-
Extended List

HydroSolutions

Project Name: DEQ 08

Work Order: H17030452

303 Clarke St
Helena, MT  59601

April 13, 2017

H1382 - Helena Solvent siteQuote ID:

Energy Laboratories Inc Helena MT received the following 1 sample for HydroSolutions on 3/28/2017 for analysis.
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Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17030452 CASE NARRATIVE
04/13/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030452-001
Client Sample ID: MW-5

Collection Date: 03/28/17 12:45

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/28/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/06/17 13:40 / eli-b10ug/LNDAcetonitrile SW8260B
04/06/17 13:40 / eli-b20ug/LNDAcetone SW8260B
04/07/17 17:05 / eli-b1620ug/LNDAcrolein SW8260B
04/07/17 17:05 / eli-b1620ug/LNDAcrylonitrile SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDBenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDBromobenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDBromochloromethane SW8260B
04/06/17 13:40 / eli-b1.0ug/L1.5Bromodichloromethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDBromoform SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDBromomethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDn-Butylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDsec-Butylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDtert-Butylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDCarbon disulfide SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDCarbon tetrachloride SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDChlorobenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDChlorodibromomethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDChloroethane SW8260B
04/07/17 17:05 / eli-b161.0ug/LND2-Chloroethyl vinyl ether SW8260B
04/06/17 15:03 / eli-b5.0ug/L28Chloroform SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDChloromethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND2-Chlorotoluene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND4-Chlorotoluene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2-Dibromo-3-chloropropane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2-Dibromoethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDDibromomethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2-Dichlorobenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,3-Dichlorobenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,4-Dichlorobenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDDichlorodifluoromethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,1-Dichloroethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2-Dichloroethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,1-Dichloroethene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDcis-1,2-Dichloroethene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2-Dichloropropane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,3-Dichloropropane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND2,2-Dichloropropane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,1-Dichloropropene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDcis-1,3-Dichloropropene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDEthylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDHexachlorobutadiene SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17030452-001
Client Sample ID: MW-5

Collection Date: 03/28/17 12:45

Matrix: Aqueous

Report Date: 04/13/17

DateReceived: 03/28/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
04/06/17 13:40 / eli-b20ug/LND2-Hexanone SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDIodomethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDIsopropylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDp-Isopropyltoluene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
04/06/17 13:40 / eli-b20ug/LNDMethyl ethyl ketone SW8260B
04/06/17 13:40 / eli-b20ug/LNDMethyl isobutyl ketone SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDMethylene chloride SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDNaphthalene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDn-Propylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDStyrene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
04/06/17 15:03 / eli-b5.0ug/L99Tetrachloroethene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDToluene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2,3-Trichlorobenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2,4-Trichlorobenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,1,1-Trichloroethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,1,2-Trichloroethane SW8260B

J 04/06/17 13:40 / eli-b1.0ug/L0.30Trichloroethene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDTrichlorofluoromethane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2,3-Trichloropropane SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,2,4-Trimethylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LND1,3,5-Trimethylbenzene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDVinyl acetate SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDVinyl chloride SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDm+p-Xylenes SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDo-Xylene SW8260B
04/06/17 13:40 / eli-b1.0ug/LNDXylenes, Total SW8260B
04/06/17 13:40 / eli-b70-130%REC104    Surr: 1,2-Dichloroethane-d4 SW8260B
04/07/17 17:05 / eli-b1670-130%REC109    Surr: 1,2-Dichloroethane-d4 SW8260B
04/06/17 13:40 / eli-b77-126%REC110    Surr: Dibromofluoromethane SW8260B
04/07/17 17:05 / eli-b1677-126%REC99.0    Surr: Dibromofluoromethane SW8260B
04/06/17 13:40 / eli-b76-127%REC100    Surr: p-Bromofluorobenzene SW8260B
04/07/17 17:05 / eli-b1676-127%REC106    Surr: p-Bromofluorobenzene SW8260B
04/06/17 13:40 / eli-b79-122%REC102    Surr: Toluene-d8 SW8260B
04/07/17 17:05 / eli-b1679-122%REC90.0    Surr: Toluene-d8 SW8260B

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less than 
the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277651

Lab ID: CCV040617 04/06/17 10:18Continuing Calibration Verification Standard73
Acetonitrile 102 70 1302051.2 ug/L
Acetone 86 70 1301042.8 ug/L
Benzene 96 70 1300.504.80 ug/L
Bromobenzene 98 70 1300.504.88 ug/L
Bromochloromethane 92 70 1300.504.60 ug/L
Bromodichloromethane 88 70 1300.504.40 ug/L
Bromoform 94 70 1300.504.68 ug/L
Bromomethane 72 70 1300.503.62 ug/L
n-Butylbenzene 95 70 1300.504.76 ug/L
sec-Butylbenzene 94 70 1300.504.72 ug/L
tert-Butylbenzene 98 70 1300.504.88 ug/L
Carbon disulfide 117 70 1300.505.84 ug/L
Carbon tetrachloride 98 70 1300.504.88 ug/L
Chlorobenzene 101 70 1300.505.04 ug/L
Chlorodibromomethane 95 70 1300.504.76 ug/L
Chloroethane 86 70 1300.504.32 ug/L
Chloroform 87 80 1200.504.36 ug/L
Chloromethane 90 70 1300.504.48 ug/L
2-Chlorotoluene 100 70 1300.505.00 ug/L
4-Chlorotoluene 98 70 1300.504.88 ug/L
1,2-Dibromo-3-chloropropane 96 70 1301.04.80 ug/L
1,2-Dibromoethane 110 70 1300.505.52 ug/L
Dibromomethane 102 70 1300.505.12 ug/L
1,2-Dichlorobenzene 97 70 1300.504.84 ug/L
1,3-Dichlorobenzene 102 70 1300.505.12 ug/L
1,4-Dichlorobenzene 99 70 1300.504.96 ug/L
Dichlorodifluoromethane 97 70 1300.504.84 ug/L
1,1-Dichloroethane 94 70 1300.504.68 ug/L
1,2-Dichloroethane 94 70 1300.504.68 ug/L
1,1-Dichloroethene 98 80 1200.504.92 ug/L
cis-1,2-Dichloroethene 106 70 1300.505.28 ug/L
trans-1,2-Dichloroethene 98 70 1300.504.92 ug/L
1,2-Dichloropropane 94 80 1200.504.68 ug/L
1,3-Dichloropropane 97 70 1300.504.84 ug/L
2,2-Dichloropropane 104 70 1300.505.20 ug/L
1,1-Dichloropropene 102 70 1300.505.12 ug/L
cis-1,3-Dichloropropene 96 70 1300.504.80 ug/L
trans-1,3-Dichloropropene 94 70 1300.504.72 ug/L
Ethylbenzene 98 80 1200.504.88 ug/L
Hexachlorobutadiene 97 70 1300.504.84 ug/L
2-Hexanone 96 70 1301048.0 ug/L
Iodomethane 65 70 1301.03.25 ug/L S
Isopropylbenzene 94 70 1300.504.72 ug/L
p-Isopropyltoluene 96 70 1300.504.80 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277651

Lab ID: CCV040617 04/06/17 10:18Continuing Calibration Verification Standard73
Methyl tert-butyl ether (MTBE) 91 70 1300.504.56 ug/L
Methyl ethyl ketone 98 70 1301048.8 ug/L
Methyl isobutyl ketone 96 70 1301048.0 ug/L
Methylene chloride 104 70 1300.505.20 ug/L
Naphthalene 115 70 1300.505.76 ug/L
n-Propylbenzene 94 70 1300.504.72 ug/L
Styrene 97 70 1300.504.84 ug/L
1,1,1,2-Tetrachloroethane 94 70 1300.504.72 ug/L
1,1,2,2-Tetrachloroethane 98 70 1300.504.88 ug/L
Tetrachloroethene 98 70 1300.504.92 ug/L
Toluene 96 80 1200.504.80 ug/L
1,2,3-Trichlorobenzene 111 70 1300.505.56 ug/L
1,2,4-Trichlorobenzene 112 70 1300.505.60 ug/L
1,1,1-Trichloroethane 99 70 1300.504.96 ug/L
1,1,2-Trichloroethane 95 70 1300.504.76 ug/L
Trichloroethene 98 70 1300.504.88 ug/L
Trichlorofluoromethane 94 70 1300.504.72 ug/L
1,2,3-Trichloropropane 102 70 1300.505.12 ug/L
1,2,4-Trimethylbenzene 99 70 1300.504.96 ug/L
1,3,5-Trimethylbenzene 100 70 1300.505.00 ug/L
Vinyl acetate 100 70 1301.05.00 ug/L
Vinyl chloride 98 80 1200.504.88 ug/L
m+p-Xylenes 99 70 1300.509.92 ug/L
o-Xylene 99 70 1300.504.96 ug/L
Xylenes, Total 99 70 1300.5014.9 ug/L
    Surr: 1,2-Dichloroethane-d4 106 70 1300.50
    Surr: Dibromofluoromethane 113 77 1260.50
    Surr: p-Bromofluorobenzene 98 76 1270.50
    Surr: Toluene-d8 102 79 1220.50

Method: SW8260B Batch: B_R277651

Lab ID: LCS040617 04/06/17 11:41Laboratory Control Sample Run: SUB-B27765173
Acetonitrile 106 54 1422052.8 ug/L
Acetone 96 62 1301048.0 ug/L
Benzene 96 71 1330.504.80 ug/L
Bromobenzene 99 78 1330.504.96 ug/L
Bromochloromethane 92 68 1310.504.60 ug/L
Bromodichloromethane 95 67 1380.504.76 ug/L
Bromoform 94 64 1360.504.72 ug/L
Bromomethane 79 60 1380.503.94 ug/L
n-Butylbenzene 102 72 1350.505.08 ug/L
sec-Butylbenzene 99 73 1350.504.96 ug/L
tert-Butylbenzene 102 69 1370.505.12 ug/L
Carbon disulfide 125 46 1450.506.24 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277651

Lab ID: LCS040617 04/06/17 11:41Laboratory Control Sample Run: SUB-B27765173
Carbon tetrachloride 99 61 1440.504.96 ug/L
Chlorobenzene 102 78 1360.505.08 ug/L
Chlorodibromomethane 102 72 1360.505.12 ug/L
Chloroethane 91 64 1360.504.56 ug/L
Chloroform 94 69 1330.504.72 ug/L
Chloromethane 86 63 1490.504.28 ug/L
2-Chlorotoluene 102 74 1350.505.12 ug/L
4-Chlorotoluene 98 79 1350.504.88 ug/L
1,2-Dibromo-3-chloropropane 96 63 1251.04.80 ug/L
1,2-Dibromoethane 110 75 1310.505.48 ug/L
Dibromomethane 106 72 1330.505.28 ug/L
1,2-Dichlorobenzene 101 78 1290.505.04 ug/L
1,3-Dichlorobenzene 106 79 1320.505.28 ug/L
1,4-Dichlorobenzene 102 78 1310.505.08 ug/L
Dichlorodifluoromethane 98 55 1410.504.88 ug/L
1,1-Dichloroethane 98 72 1300.504.92 ug/L
1,2-Dichloroethane 101 57 1460.505.04 ug/L
1,1-Dichloroethene 102 66 1420.505.08 ug/L
cis-1,2-Dichloroethene 104 74 1330.505.20 ug/L
trans-1,2-Dichloroethene 105 76 1380.505.24 ug/L
1,2-Dichloropropane 94 72 1350.504.68 ug/L
1,3-Dichloropropane 90 75 1340.504.52 ug/L
2,2-Dichloropropane 99 42 1670.504.96 ug/L
1,1-Dichloropropene 96 72 1400.504.80 ug/L
cis-1,3-Dichloropropene 90 75 1320.504.48 ug/L
trans-1,3-Dichloropropene 91 77 1450.504.56 ug/L
Ethylbenzene 99 78 1310.504.96 ug/L
Hexachlorobutadiene 103 65 1410.505.16 ug/L
2-Hexanone 98 72 1311049.2 ug/L
Iodomethane 70 66 1321.03.51 ug/L
Isopropylbenzene 99 72 1350.504.96 ug/L
p-Isopropyltoluene 98 71 1340.504.92 ug/L
Methyl tert-butyl ether (MTBE) 88 58 1510.504.40 ug/L
Methyl ethyl ketone 94 55 1451047.2 ug/L
Methyl isobutyl ketone 95 73 1291047.6 ug/L
Methylene chloride 106 73 1260.505.28 ug/L
Naphthalene 119 55 1390.505.96 ug/L
n-Propylbenzene 98 70 1390.504.92 ug/L
Styrene 100 76 1340.505.00 ug/L
1,1,1,2-Tetrachloroethane 94 75 1350.504.68 ug/L
1,1,2,2-Tetrachloroethane 93 72 1320.504.64 ug/L
Tetrachloroethene 101 78 1370.505.04 ug/L
Toluene 101 78 1340.505.04 ug/L
1,2,3-Trichlorobenzene 118 42 1520.505.92 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277651

Lab ID: LCS040617 04/06/17 11:41Laboratory Control Sample Run: SUB-B27765173
1,2,4-Trichlorobenzene 114 58 1420.505.72 ug/L
1,1,1-Trichloroethane 94 64 1410.504.68 ug/L
1,1,2-Trichloroethane 91 72 1330.504.56 ug/L
Trichloroethene 95 75 1380.504.76 ug/L
Trichlorofluoromethane 93 58 1390.504.64 ug/L
1,2,3-Trichloropropane 94 67 1330.504.72 ug/L
1,2,4-Trimethylbenzene 102 71 1290.505.08 ug/L
1,3,5-Trimethylbenzene 102 68 1350.505.08 ug/L
Vinyl acetate 86 31 1241.04.32 ug/L
Vinyl chloride 97 66 1400.504.84 ug/L
m+p-Xylenes 101 78 1330.5010.1 ug/L
o-Xylene 99 79 1360.504.96 ug/L
Xylenes, Total 101 78 1360.5015.1 ug/L
    Surr: 1,2-Dichloroethane-d4 108 70 1300.50
    Surr: Dibromofluoromethane 106 77 1260.50
    Surr: p-Bromofluorobenzene 97 76 1270.50
    Surr: Toluene-d8 103 79 1220.50

Lab ID: BLK040617 04/06/17 12:45Method Blank Run: SUB-B27765173
Acetonitrile 20ND ug/L
Acetone 10ND ug/L
Benzene 0.50ND ug/L
Bromobenzene 0.50ND ug/L
Bromochloromethane 0.50ND ug/L
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Bromomethane 0.50ND ug/L
n-Butylbenzene 0.50ND ug/L
sec-Butylbenzene 0.50ND ug/L
tert-Butylbenzene 0.50ND ug/L
Carbon disulfide 0.50ND ug/L
Carbon tetrachloride 0.50ND ug/L
Chlorobenzene 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroethane 0.50ND ug/L
Chloroform 0.50ND ug/L
Chloromethane 0.50ND ug/L
2-Chlorotoluene 0.50ND ug/L
4-Chlorotoluene 0.50ND ug/L
1,2-Dibromo-3-chloropropane 1.0ND ug/L
1,2-Dibromoethane 0.50ND ug/L
Dibromomethane 0.50ND ug/L
1,2-Dichlorobenzene 0.50ND ug/L
1,3-Dichlorobenzene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277651

Lab ID: BLK040617 04/06/17 12:45Method Blank Run: SUB-B27765173
1,4-Dichlorobenzene 0.50ND ug/L
Dichlorodifluoromethane 0.50ND ug/L
1,1-Dichloroethane 0.50ND ug/L
1,2-Dichloroethane 0.50ND ug/L
1,1-Dichloroethene 0.50ND ug/L
cis-1,2-Dichloroethene 0.50ND ug/L
trans-1,2-Dichloroethene 0.50ND ug/L
1,2-Dichloropropane 0.50ND ug/L
1,3-Dichloropropane 0.50ND ug/L
2,2-Dichloropropane 0.50ND ug/L
1,1-Dichloropropene 0.50ND ug/L
cis-1,3-Dichloropropene 0.50ND ug/L
trans-1,3-Dichloropropene 0.50ND ug/L
Ethylbenzene 0.50ND ug/L
Hexachlorobutadiene 0.50ND ug/L
2-Hexanone 10ND ug/L
Iodomethane 1.0ND ug/L
Isopropylbenzene 0.50ND ug/L
p-Isopropyltoluene 0.50ND ug/L
Methyl tert-butyl ether (MTBE) 0.50ND ug/L
Methyl ethyl ketone 10ND ug/L
Methyl isobutyl ketone 10ND ug/L
Methylene chloride 0.50ND ug/L
Naphthalene 0.50ND ug/L
n-Propylbenzene 0.50ND ug/L
Styrene 0.50ND ug/L
1,1,1,2-Tetrachloroethane 0.50ND ug/L
1,1,2,2-Tetrachloroethane 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L
Toluene 0.50ND ug/L
1,2,3-Trichlorobenzene 0.50ND ug/L
1,2,4-Trichlorobenzene 0.50ND ug/L
1,1,1-Trichloroethane 0.50ND ug/L
1,1,2-Trichloroethane 0.50ND ug/L
Trichloroethene 0.50ND ug/L
Trichlorofluoromethane 0.50ND ug/L
1,2,3-Trichloropropane 0.50ND ug/L
1,2,4-Trimethylbenzene 0.50ND ug/L
1,3,5-Trimethylbenzene 0.50ND ug/L
Vinyl acetate 1.0ND ug/L
Vinyl chloride 0.50ND ug/L
m+p-Xylenes 0.50ND ug/L
o-Xylene 0.50ND ug/L
Xylenes, Total 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277651

Lab ID: BLK040617 04/06/17 12:45Method Blank Run: SUB-B27765173
    Surr: 1,2-Dichloroethane-d4 105 70 1300.50
    Surr: Dibromofluoromethane 110 77 1260.50
    Surr: p-Bromofluorobenzene 102 76 1270.50
    Surr: Toluene-d8 105 79 1220.50

Lab ID: B17040265-001AMS 04/06/17 15:36Sample Matrix Spike Run: SUB-B27765173
Acetonitrile 94 54 142200468 ug/L
Acetone 95 62 130100476 ug/L
Benzene 98 71 1335.049.2 ug/L
Bromobenzene 101 78 1335.050.4 ug/L
Bromochloromethane 102 68 1315.050.8 ug/L
Bromodichloromethane 98 67 1385.049.2 ug/L
Bromoform 96 64 1365.048.0 ug/L
Bromomethane 82 60 1385.041.2 ug/L
n-Butylbenzene 93 72 1355.046.4 ug/L
sec-Butylbenzene 94 73 1355.047.2 ug/L
tert-Butylbenzene 99 69 1375.049.6 ug/L
Carbon disulfide 106 46 1455.053.2 ug/L
Carbon tetrachloride 101 61 1445.050.4 ug/L
Chlorobenzene 101 78 1365.050.4 ug/L
Chlorodibromomethane 104 72 1365.052.0 ug/L
Chloroethane 92 64 1365.046.0 ug/L
Chloroform 95 69 1335.075.2 ug/L
Chloromethane 80 63 1495.039.9 ug/L
2-Chlorotoluene 104 74 1355.052.0 ug/L
4-Chlorotoluene 99 79 1355.049.6 ug/L
1,2-Dibromo-3-chloropropane 102 63 1251050.8 ug/L
1,2-Dibromoethane 110 75 1315.055.2 ug/L
Dibromomethane 108 72 1335.054.0 ug/L
1,2-Dichlorobenzene 101 78 1295.050.4 ug/L
1,3-Dichlorobenzene 104 79 1325.052.0 ug/L
1,4-Dichlorobenzene 102 78 1315.050.8 ug/L
Dichlorodifluoromethane 112 55 1415.056.0 ug/L
1,1-Dichloroethane 102 72 1305.050.8 ug/L
1,2-Dichloroethane 104 57 1465.052.0 ug/L
1,1-Dichloroethene 107 66 1425.053.6 ug/L
cis-1,2-Dichloroethene 107 74 1335.053.6 ug/L
trans-1,2-Dichloroethene 111 76 1385.055.6 ug/L
1,2-Dichloropropane 90 72 1355.044.8 ug/L
1,3-Dichloropropane 90 75 1345.045.2 ug/L
2,2-Dichloropropane 108 42 1675.054.0 ug/L
1,1-Dichloropropene 96 72 1405.048.0 ug/L
cis-1,3-Dichloropropene 90 75 1325.045.2 ug/L
trans-1,3-Dichloropropene 94 77 1455.046.8 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277651

Lab ID: B17040265-001AMS 04/06/17 15:36Sample Matrix Spike Run: SUB-B27765173
Ethylbenzene 98 78 1315.048.8 ug/L
Hexachlorobutadiene 88 65 1415.044.0 ug/L
2-Hexanone 94 72 131100472 ug/L
Iodomethane 61 66 1321030.5 ug/L S
Isopropylbenzene 99 72 1355.049.6 ug/L
p-Isopropyltoluene 94 71 1345.047.2 ug/L
Methyl tert-butyl ether (MTBE) 94 58 1515.047.2 ug/L
Methyl ethyl ketone 91 55 145100456 ug/L
Methyl isobutyl ketone 91 73 129100456 ug/L
Methylene chloride 110 73 1265.054.8 ug/L
Naphthalene 105 55 1395.052.4 ug/L
n-Propylbenzene 96 70 1395.048.0 ug/L
Styrene 97 76 1345.048.4 ug/L
1,1,1,2-Tetrachloroethane 94 75 1355.046.8 ug/L
1,1,2,2-Tetrachloroethane 97 72 1325.048.4 ug/L
Tetrachloroethene 75 78 1375.0137 ug/L S
Toluene 98 78 1345.049.2 ug/L
1,2,3-Trichlorobenzene 109 42 1525.054.4 ug/L
1,2,4-Trichlorobenzene 106 58 1425.053.2 ug/L
1,1,1-Trichloroethane 102 64 1415.050.8 ug/L
1,1,2-Trichloroethane 93 72 1335.046.4 ug/L
Trichloroethene 94 75 1385.046.8 ug/L
Trichlorofluoromethane 102 58 1395.051.2 ug/L
1,2,3-Trichloropropane 100 67 1335.050.0 ug/L
1,2,4-Trimethylbenzene 103 71 1295.051.6 ug/L
1,3,5-Trimethylbenzene 102 68 1355.051.2 ug/L
Vinyl acetate 86 31 1241043.2 ug/L
Vinyl chloride 101 66 1405.050.4 ug/L
m+p-Xylenes 98 78 1335.097.6 ug/L
o-Xylene 98 79 1365.049.2 ug/L
Xylenes, Total 98 78 1365.0147 ug/L
    Surr: 1,2-Dichloroethane-d4 102 70 1305.0
    Surr: Dibromofluoromethane 115 77 1265.0
    Surr: p-Bromofluorobenzene 99 76 1275.0
    Surr: Toluene-d8 100 79 1225.0

Lab ID: B17040265-001AMSD 04/06/17 16:07Sample Matrix Spike Duplicate Run: SUB-B27765173
Acetonitrile 94 54 142 20200 0.9472 ug/L
Acetone 84 62 130 20100 12420 ug/L
Benzene 96 71 133 205.0 2.548.0 ug/L
Bromobenzene 98 78 133 205.0 3.248.8 ug/L
Bromochloromethane 99 68 131 205.0 2.449.6 ug/L
Bromodichloromethane 99 67 138 205.0 0.849.6 ug/L
Bromoform 94 64 136 205.0 1.747.2 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277651

Lab ID: B17040265-001AMSD 04/06/17 16:07Sample Matrix Spike Duplicate Run: SUB-B27765173
Bromomethane 82 60 138 205.0 0.041.2 ug/L
n-Butylbenzene 91 72 135 205.0 1.745.6 ug/L
sec-Butylbenzene 90 73 135 205.0 5.244.8 ug/L
tert-Butylbenzene 91 69 137 205.0 8.445.6 ug/L
Carbon disulfide 105 46 145 205.0 1.552.4 ug/L
Carbon tetrachloride 99 61 144 205.0 1.649.6 ug/L
Chlorobenzene 101 78 136 205.0 0.050.4 ug/L
Chlorodibromomethane 105 72 136 205.0 0.852.4 ug/L
Chloroethane 110 64 136 205.0 1855.2 ug/L
Chloroform 91 69 133 205.0 2.273.6 ug/L
Chloromethane 80 63 149 205.0 0.240.0 ug/L
2-Chlorotoluene 97 74 135 205.0 7.248.4 ug/L
4-Chlorotoluene 93 79 135 205.0 6.746.4 ug/L
1,2-Dibromo-3-chloropropane 92 63 125 2010 9.946.0 ug/L
1,2-Dibromoethane 111 75 131 205.0 0.755.6 ug/L
Dibromomethane 111 72 133 205.0 2.955.6 ug/L
1,2-Dichlorobenzene 98 78 129 205.0 2.449.2 ug/L
1,3-Dichlorobenzene 100 79 132 205.0 3.950.0 ug/L
1,4-Dichlorobenzene 99 78 131 205.0 2.449.6 ug/L
Dichlorodifluoromethane 106 55 141 205.0 5.153.2 ug/L
1,1-Dichloroethane 94 72 130 205.0 7.347.2 ug/L
1,2-Dichloroethane 96 57 146 205.0 8.048.0 ug/L
1,1-Dichloroethene 97 66 142 205.0 1048.4 ug/L
cis-1,2-Dichloroethene 106 74 133 205.0 1.552.8 ug/L
trans-1,2-Dichloroethene 109 76 138 205.0 2.254.4 ug/L
1,2-Dichloropropane 92 72 135 205.0 2.646.0 ug/L
1,3-Dichloropropane 93 75 134 205.0 2.646.4 ug/L
2,2-Dichloropropane 104 42 167 205.0 3.852.0 ug/L
1,1-Dichloropropene 95 72 140 205.0 0.847.6 ug/L
cis-1,3-Dichloropropene 90 75 132 205.0 0.045.2 ug/L
trans-1,3-Dichloropropene 94 77 145 205.0 0.046.8 ug/L
Ethylbenzene 96 78 131 205.0 1.748.0 ug/L
Hexachlorobutadiene 89 65 141 205.0 0.944.4 ug/L
2-Hexanone 97 72 131 20100 2.5484 ug/L
Iodomethane 66 66 132 2010 8.533.2 ug/L
Isopropylbenzene 92 72 135 205.0 7.546.0 ug/L
p-Isopropyltoluene 88 71 134 205.0 7.044.0 ug/L
Methyl tert-butyl ether (MTBE) 91 58 151 205.0 3.445.6 ug/L
Methyl ethyl ketone 89 55 145 20100 2.7444 ug/L
Methyl isobutyl ketone 95 73 129 20100 4.3476 ug/L
Methylene chloride 105 73 126 205.0 4.552.4 ug/L
Naphthalene 112 55 139 205.0 6.656.0 ug/L
n-Propylbenzene 89 70 139 205.0 7.844.4 ug/L
Styrene 98 76 134 205.0 1.649.2 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_R277651

Lab ID: B17040265-001AMSD 04/06/17 16:07Sample Matrix Spike Duplicate Run: SUB-B27765173
1,1,1,2-Tetrachloroethane 93 75 135 205.0 0.946.4 ug/L
1,1,2,2-Tetrachloroethane 94 72 132 205.0 2.547.2 ug/L
Tetrachloroethene 76 78 137 205.0 0.3137 ug/L S
Toluene 97 78 134 205.0 1.648.4 ug/L
1,2,3-Trichlorobenzene 116 42 152 205.0 6.458.0 ug/L
1,2,4-Trichlorobenzene 107 58 142 205.0 0.753.6 ug/L
1,1,1-Trichloroethane 96 64 141 205.0 5.748.0 ug/L
1,1,2-Trichloroethane 94 72 133 205.0 1.747.2 ug/L
Trichloroethene 94 75 138 205.0 0.947.2 ug/L
Trichlorofluoromethane 94 58 139 205.0 8.147.2 ug/L
1,2,3-Trichloropropane 95 67 133 205.0 4.947.6 ug/L
1,2,4-Trimethylbenzene 98 71 129 205.0 5.648.8 ug/L
1,3,5-Trimethylbenzene 95 68 135 205.0 7.347.6 ug/L
Vinyl acetate 83 31 124 2010 3.841.6 ug/L
Vinyl chloride 101 66 140 205.0 0.050.4 ug/L
m+p-Xylenes 98 78 133 205.0 0.498.0 ug/L
o-Xylene 98 79 136 205.0 0.049.2 ug/L
Xylenes, Total 98 78 1365.0147 ug/L
    Surr: 1,2-Dichloroethane-d4 102 70 1305.0
    Surr: Dibromofluoromethane 110 77 1265.0
    Surr: p-Bromofluorobenzene 94 76 1275.0
    Surr: Toluene-d8 101 79 1225.0

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17030452

QA/QC Summary Report

04/13/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: B_R277674

Lab ID: ccv040717 04/07/17 08:16Continuing Calibration Verification Standard7
Acrolein 119 70 1302059.6 ug/L
Acrylonitrile 99 70 1301049.6 ug/L
2-Chloroethyl vinyl ether 69 70 1300.503.46 ug/L S
    Surr: 1,2-Dichloroethane-d4 103 70 1300.50
    Surr: Dibromofluoromethane 94 77 1260.50
    Surr: p-Bromofluorobenzene 102 76 1270.50
    Surr: Toluene-d8 95 79 1220.50

Method: SW8260B Batch: B_R277674

Lab ID: lcs040717 04/07/17 09:44Laboratory Control Sample Run: SUB-B2776747
Acrolein 116 22 2032058.0 ug/L
Acrylonitrile 103 60 1301051.6 ug/L
2-Chloroethyl vinyl ether 71 64 1320.503.56 ug/L
    Surr: 1,2-Dichloroethane-d4 107 70 1300.50
    Surr: Dibromofluoromethane 97 77 1260.50
    Surr: p-Bromofluorobenzene 100 76 1270.50
    Surr: Toluene-d8 92 79 1220.50

Lab ID: blk040717 04/07/17 11:41Method Blank Run: SUB-B2776747
Acrolein 20ND ug/L
Acrylonitrile 10ND ug/L
2-Chloroethyl vinyl ether 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 107 70 1300.50
    Surr: Dibromofluoromethane 101 77 1260.50
    Surr: p-Bromofluorobenzene 106 76 1270.50
    Surr: Toluene-d8 92 79 1220.50

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

£

R

R

R

R

R

£

£

£

£

£

R

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable R

£

4.6°C  On Ice - From Field

3/28/2017Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rtooke

3/30/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
Dashes inconsistent between sample ID on COC and vials.  Logged in with ID from COC.  tl 3/29/17

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17030452

Page 15 of 16



Page 16 of 16



MT DEQ | Helena Solvent Site - SVE System Summary Report

Appendix C 
Final Report - Cascade MIHPT



 
 

  

Final Data Package for Membrane Interface 
Probe – Hydraulic Profiling Tool Services 
Site Location: 1118 Helena Avenue, Helena, Montana 59601 

Project Number: 303168644 

Report Date: October 13, 2016  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared for: Prepared by: 
HydroSolutions, Inc.  Cascade Technical Services, LLC 
David Donohue  Daniel Caputo 
303 Clark Street 13050 W 43rd Drive, Suite 100 
Helena, Montana 59601 Golden, Colorado 80403 
Tel. / 406.443.6169 Tel. / 303.423.2547 
E-Mail /davidd@hydrosi.com E-Mail /DCaputo@cascade-env.com 
  
  
  
 

  

  



  
  

Table of Contents 
Project Narrative ........................................................................................................................................... 2 

Project Site Map and MIHPT Locations ......................................................................................................... 3 

Membrane Interface Probe Data Summary Table ........................................................................................ 4 

Hydraulic Profiling Tool Data Summary Table .............................................................................................. 5 

Membrane Interface – Hydraulic Profiling Tool Data Plots – Low Range Scales .......................................... 6 

Membrane Interface – Hydraulic Profiling Tool Data Plots – High Range Scales ....................................... 31 

Reference Material ..................................................................................................................................... 56 

Cascade Personnel .................................................................................................................................. 56 

Equipment ............................................................................................................................................... 56 

MIP System Overview ............................................................................................................................. 57 

Detector Overview .............................................................................................................................. 57 

MIP Data Collection ............................................................................................................................ 57 

Response Testing ................................................................................................................................ 58 

HPT System Overview ............................................................................................................................. 59 

HPT Data Collection ............................................................................................................................ 59 

HPT Reference Testing and Dissipation Tests ..................................................................................... 59 

 

  

1 
 



  
  

Project Narrative  
Cascade Technical Services, LLC (Cascade) is pleased to present this data report to HydroSolutions, Inc. for 
the membrane interface-hydraulic profiling tool (MIHPT) services that were provided between the dates 
of September 20th and September 23rd, 2016 at the site located at 1118 Helena Avenue in Helena, 
Montana.  

The results associated with the data and plots presented in this report were generated in accordance to 
Cascade’s and Geoprobe’s Standard Operating Procedures (SOPs) for MIHPT services.  

All field work and data management were completed by trained, scientific professionals and all quality 
assurance/quality control (QA/QC) measurements associated with these data were found to be within the 
tolerances set forth in the SOPs for these services. Response tests conducted previous to, and subsequent 
to the MIHPT borings were found to be within the tolerances set forth for this MIHPT survey and therefore 
the data are deemed acceptable for use. Exception/deviations regarding these response tests and the 
related data are noted on the MIP and HPT summary tables that is part of this report.  

This report contains two sets of plots for each of the MIHPT locations; one set is scaled to show the lower 
level responses based on the responses in each individual boring and the second set is scaled to show the 
higher level detector responses. 

I certify that the data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the laboratory manager or his designee, 
as verified by the following signature.  

 

Signature: ___________________________________ 

Geoffrey Hardaway, High-Resolution Site Characterization Specialist  
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Project Site Map and MIHPT Locations 
Approximate boring locations are provided below. Field staff estimated boring locations using reference   
points observed on site in relation to the same reference points visible in Google Earth map software.  
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Membrane Interface Probe Data Summary Table  
Provided below is a summary of MIP information, including response test acceptability and any deviations from the  standard operating 
procedure that occurred during the field activities.  

MIP 
Location 

Total Depth 
(ft) 

Response Test Results, ECD -  (mV) Response Test Results, PID - (mV) Response Test Results, XSD - (mV) Comments/Deviations 

Pre Post Acceptable* Pre Post Acceptable* Pre Post Acceptable*  

DPT-01 21.5 396.2 309.8 YES 9.7 3.5 YES 8.2 5.0 YES 
 

DPT-02 20 309.8 287.7 YES 3.5 2.5 YES 5.0 5.0 YES 
 

DPT-03 20 287.7 375.6 YES 2.5 4.0 YES 5.0 5.7 YES  

DPT-04 25.1 375.6 593.7 YES 4.0 5.5 YES 5.7 7.3 YES 
 

DPT-05 22.1 593.7 607.9 YES 5.5 7.1 YES 7.3 14.0 YES 
 

DPT-06 20.05 607.9 466.5 YES 7.1 3.6 YES 14.0 4.7 YES 
 

DPT-07 20.05 466.5 416.3 YES 3.6 7.7 YES 4.7 8.2 YES 
 

DPT-08 20.05 416.3 381.6 YES 7.7 3.2 YES 8.2 5.0 YES 
 

DPT-09 13.35 381.6 410.4 YES 3.2 3.2 YES 5.0 6.3 YES 
 

DPT-10 10.65 410.4 344.1 YES 3.2 1.5 NO 6.3 4.9 YES 
 

DPT-11 9.95 344.1 384.0 YES 1.5 4.1 NO 4.9 5.7 YES 
 

DPT-12 25 384.0 0.0 N/A 4.1 0.0 NO 5.7 0.0 N/A No post-boring RT conducted. 

 *Acceptable values for ECD, PID, and XSD detectors are 50mV, 2mV, and 2mV, respectively.   
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Hydraulic Profiling Tool Data Summary Table   
Provided below is a summary of HPT information, including pre-boring pressure tests and any deviations from the standard operating procedure 
that occurred during the field activities. 

HPT Location Total Depth (ft) 

Pre Boring HPT Pressure Tests (psi) Successful 
Dissipation Test(s) 

Depths (ft) Comments/Deviations Top w Q=0 Bottom w Q=0 Pressure Δ w Q=0 Pass/Fail* 
DPT-01 21.5 13.771 13.564 0.21 PASS 21.23 None 

DPT-02 20 13.821 13.614 0.21 PASS None None 

DPT-03 20 N/A N/A N/A N/A None Pressure test not completed. 

DPT-04 25.1 13.818 13.604 0.21 PASS None None 

DPT-05 22.1 13.778 13.573 0.20 PASS None None 

DPT-06 20.05 13.894 13.683 0.21 PASS None None 

DPT-07 20.05 13.897 13.677 0.22 PASS None None 

DPT-08 20.05 13.638 13.436 0.20 PASS 15.63 None 

DPT-09 13.35 13.598 13.383 0.21 PASS None None 

DPT-10 10.65 13.621 13.419 0.20 PASS None None 

DPT-11 9.95 13.615 13.402 0.21 PASS None None 

DPT-12 25 13.624 13.403 0.22 PASS 17.23 None 

 *Pass/Fail criteria is 0.22 psi ± 10%. 
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Membrane Interface – Hydraulic Profiling Tool Data Plots – Low Range 
Scales 
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Reference Material  
The sections below provide information regarding the Cascade Personnel present at the site during the 
field activities, the specific equipment used during field activities, and background information on the MIP 
and HPT systems.  

Cascade Personnel 
The following personnel were present during field activities at the Site: 

• Mr. Jamie Hoffman, Cascade Technical Services (HRSC Specialist) 
• Randall Darnell, Cascade Technical Services (Technician) 
• Travis Ratliff, Cascade Technical Services (Technician) 

Equipment  
The following equipment was utilized during field activities at the Site:  

• Geoprobe 7822 Series Direct Push Drill Rig 
• MIP Controller (Nitrogen Flow and Heater) 
• Geoprobe FI 6000 Computer 
• SRI Model 310 GC Gas Chromatograph K6300 HPT Controller 
• Electrical Conductivity 
• ECD (Electron Capture Detector) 
• XSD (Halogen Specific Detector) 
• PID (Photo Ionization Detector) 10.2 eV Lamp 
• FID (Flame Ionization Detector) 
• 150' MIP/HPT Trunkline 
• 1.75" O.D. MIHPT Probe 
• 1.75" O.D. Drive Rods 
• Ultra-High Purity Nitrogen 
• Ultra-High Purity Hydrogen 
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MIP System Overview 
The MIP is commonly used for quickly determining the locations of volatile organic compound (VOC) 
source zones and plumes. The MIP is most valuable in terms of its ability to provide “spatial 
correspondence”, meaning that where the MIP detector response show peaks, there is likely to be 
elevated soil and groundwater concentrations. The MIP can also be used to provide extremely valuable 
data to streamline subsequent investigative tasks and improve the overall efficiency and accuracy of the 
site investigation. Vertical profiles, cross sectional views and 3D images of contaminant distribution can 
all be produced from the electronic data generated by the MIP logs. The unique capability of providing 
reliable, real-time information allows for informed and timely decision making in the field. The MIP works 
by heating the soils and groundwater adjacent to the probe to 120 degrees C. This volatilizes the VOCs 
and allows the VOCs to transfer through a Teflon membrane via a combination of concentration and 
pressure gradients. These VOCs are then swept into a nitrogen gas loop that carries these vapors to a 
series of detectors housed at the surface. Continuous chemical profiles are generated from each hole. 
Electrical conductivity of the soil is also measured and these logs can be compared to the chemical logs to 
better understand the relationship between the lithology and the contaminant distribution. The MIP 
technology is only appropriate for VOCs. The following section discusses the various detection systems 
that are commonly used with the MIP system. 
Detector Overview 

• ECD – Electron Capture Detector uses a radioactive Beta emitter (electrons) to ionize some of 
the carrier gas and produce a current between a biased pair of electrodes. When organic 
molecules contain electronegative functional groups, such as halogens, phosphorous, and nitro 
groups pass by the detector, they capture some of the electrons and reduce the current 
measured between the electrodes. 

• XSD – The Halogen Specific Detector converts compounds containing halogens to their 
oxidation products and free halogen atoms by oxidative pyrolysis. These halogen atoms are 
adsorbed onto the activated platinum surface of the detector probe assembly resulting in an 
increase thermionic emission.  This emission current provides a corresponding voltage that is 
measured via an electrometer circuit in the detector controller. 

• PID – Photo Ionization Detector sample stream flows through the detector's reaction chamber 
where it is continuously irradiated with high energy ultraviolet light. When compounds are 
present that have a lower ionization potential than that of the irradiation energy (10.2 electron 
volts with standard lamp) they are ionized. The ions formed are collected in an electrical field, 
producing an ion current that is proportional to compound concentration. The ion current is 
amplified and output by the gas chromatograph's electrometer. 

• FID – Flame Ionization Detector consists of a hydrogen / air flame and a collector plate. The 
effluent from the GC (trunkline) passes through the flame, which breaks down organic 
molecules and produces ions. The ions are collected on a biased electrode and produce an 
electric signal. 

MIP Data Collection 
• Depth - Data is collected every 0.05 feet, or twenty points per foot. 
• Electrical Conductivity - Electrical Conductivity data is measured/collected in milli-siemens per 

Meter (ms/M). The conductivity of soils is different for each type of media. Finer grained 
sediments, such as silts or clays, will typically have a higher EC signal. While coarser grained 
sediments, sands and gravel, will typically have a lower EC signal.  
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• Rate of Penetration - Rate of penetration (ROP) is measured/collected in feet per minute 
(ft/min). Speed is an indication of the advancement rate of the MIP probe. In order to allow for 
adequate heating of the MIP tooling, the MIP’s ROP should not exceed one foot per minute.  

• Temperature - Temperature data is measured/collected in Degrees Celsius. Temperature is an 
indication of the physical temperature of the MIP block. Minimum and Maximum temperature 
is collected at each vertical interval. Cascade's temperature protocol indicates that the MIP 
probe temperature shall maintain a minimum temperature of 90 Degrees Celsius. 

• Pressure - Pressure data is measured/collected in PSI. The pressure readings represent the 
pressure being delivered to the MIP’s nitrogen gas line. Deviations greater than of 1.5 PSI 
outside of the starting pressure indicate a system leak or obstruction is present.   

• Detector (XSD, ECD, PID, FID) - Detector responses are measured/collected in micro Volts (uV). 
Detector responses are an indication of relative contaminant responses. Minimum and 
Maximum detector responses are collected at each vertical interval. 

Response Testing 
Response testing (RT) is an integral part of ensuring the quality of data from the MIP system. Response 
testing is conducted before and after each log. This ensures the validity of the data and the integrity of 
the system. The RT provides a traceable indication that the MIP system detectors are adequately 
responding and allows the carrier gas trip time to be calculated on the physical components of the system.  

Cascade uses acceptance criteria to evaluate the RTs. The acceptable criteria for an RT is defined for 
specified concentrations of RT solution and a specified N2 trunkline flow rate. Documenting the RTs will 
provide a level of quality assurance for each MIP project and will also allow operators and data reviewers 
to identify systems in need of maintenance.  

The trip time is measured by recording the time between the moment when the VOA is placed over the 
membrane and the response of the detectors, as viewed on the MIP data acquisition unit. The baseline 
and peak response value are also recorded for comparison with other MIP response tests. The trip time is 
entered manually into the data acquisition system account for the time it takes for compounds in the 
subsurface to travel the length of the trunkline during the MIP boring.   
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HPT System Overview 
The HPT system is designed to evaluate the hydraulic behavior of unconsolidated materials. As the probe 
is pushed or hammered at 2cm/s, clean water is injected through a screen on the side of the HPT probe 
at a flow rate usually less than 300 mL/min. The injection pressure, which is monitored and plotted with 
depth, is an indication of the hydraulic properties of the soil. A relatively low pressure response indicates 
a relatively large grain size, and the ability to easily transmit water. However, a relatively high pressure 
response indicates a relatively small grain size, which correlates with the inability to transmit water.  

HPT Data Collection 
The HPT system collects depth, electrical conductivity, advancement rate, hydraulic pressure, and flow 
information. Additional detail regarding each of these parameters is provided below.  

• Depth - Data is collected every 0.05 feet, or twenty points per foot.  
• Electrical Conductivity - Electrical Conductivity (EC) data is collected in milli-siemens per meter 

(ms/M). The conductivity of soils is different for each type of media. Finer grained sediments, such 
as silts or clays, will typically have a higher EC signal. While coarser grained sediments, sands and 
gravel, will typically have a lower EC signal. Rate of penetration (ROP) – ROP is collected in units 
of feet per minute (ft/min). ROP of the HPT probe can vary due to operator advancement and soil 
types encountered.  

• Pressure - Pressure data is collected in pounds per square inch (PSI). Pressure is an indication of 
hydraulic pressure applied to the subsurface by the HPT system. The system collects both the 
minimum and maximum pressures over each vertical interval.  

• Flow - Flow data is collected in milliliters per minute (mL/min). Flow is an indication of the rate 
water that is pumped out of the membrane at the HPT probe. The system collects both the 
minimum and maximum flow over each vertical interval.  

• Estimated Hydraulic Conductivity (est. K) – Hydraulic conductivity, symbolically represented as K, 
is an in-situ property that describes the ease with which water can move through pore spaces or 
fractures. It is dependent on the intrinsic permeability of the material and on the degree of 
saturation. With respect to the HPT system, the estimated K values are only applicable to the 
saturated portion of the formation. The estimated K value is calculated using the HPT pressure 
and flow data. It is also necessary to collect HPT response test data before and after each boring. 
Additionally, it is necessary to conduct at least one pressure dissipation test during the logging 
operation, below the static water table level. 

HPT Reference Testing and Dissipation Tests 
Reference testing is done to ensure that the HPT pressure transducer is working correctly and to evaluate 
the condition of the HPT injection screen. The HPT reference test also calculates atmospheric pressure 
which is required to obtain static water level readings and to determine the estimated K values for the 
log. HPT reference test utilizes a test tube to specifications such that a valve is located 6 inches above the 
HPT injection screen and the top of the tube is 6 inches above the valve. When the tube is filled completely 
with water, the 12 inches of water will supply and additional 0.433 psi of pressure on the injection screen 
(in addition to atmospheric pressure). When the valve (located 6 inches from the top of the tube and 6 
inches from the injection screen) is opened, only 0.217 psi of additional pressure is applied to the HPT 
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injection screen. Therefore, the accuracy of the pressure transducer can be assessed by comparing the 
pressure reading when the tube is filled and when the tube is filled to the valve. There should be a 0.217 
psi difference, this value is check with and without flow. A tolerance of ±10% is applied for a passing test.  

Dissipation tests are conducted to determine the additional static pressure added to the HPT pressure 
values from water in the formation. To conduct a dissipation test, advancement of the tooling is stopped, 
the HPT pump is stopped, and flow drops to zero. The pressure applied to the HPT pressure transducer by 
the injection of water into the formation begins to dissipate. This pressure should dissipate to a value 
equal to atmospheric pressure plus the static water pressure applied by water in the formation. In post-
processing of the HPT log, the dissipation value and the atmospheric pressure determined during HPT 
reference testing can be used to remove the influence of atmospheric pressure and formational static 
water pressure from the HPT pressure values. Thereby correcting the HPT pressure to values that only 
indicates the hydraulic properties of the subsurface material.  
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SVE System Wells, Vapor Points, and 
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Surface Water, Groundwater and Soil/Sediment Sampling 
 Standard Operating Procedures

HydroSolutions Inc. 
Billings, Montana, 59102 

JULY 2004 



A.  Introduction

This Standard Operating Procedure (SOP) document details guidelines for surface, groundwater and 
soil/sediment sample collection.  Data collected under these guidelines are intended to satisfy the 
requirements of field sampling associated with water quality and the protection of aquatic life and 
NPDES permits. 

Sampling and testing methods discussed herein are accepted practices as referenced in the RCRA 
Groundwater Monitoring technical Enforcement Guidance Document (National Water Well Association, 
1986); Test methods for Evaluating Solid Wastes-Physical/Chemical Methods (SW-846, 1986); Methods 
for Chemical Analysis of Water and Wastes (EPA-600/4-79-020); and Standard Methods for the 
Examination of Water and Wastewater (17th Edition-1989). 

Appropriate analytical parameters will be chosen prior to, and consistent with, governing permit 
conditions and the desired objectives of the specific sampling event. 

B.  Surface and Groundwater Sample Collection

B.1  Preparation and Mobilization
Equipment necessary to complete surface and groundwater sampling for organic and inorganic 
constituents is presented in Table 1. 

B.2  Measurement of Static Groundwater Elevations
An electronic water level measurement probe will be utilized to obtain the depth to static groundwater 
level.  This information will aid in establishing the aerial extent and flow direction of the groundwater. 

Depth to water measurements should be taken in all monitoring wells to determine static groundwater 
elevations prior to sampling.  Groundwater elevation data are necessary to establish both horizontal and 
vertical groundwater flow gradients in the aquifer.  The electronic measurement probe (and cable) or 
measuring tape will be decontaminated prior to use at each well. 

Depth to groundwater is determined by the interface probe making contact with the water surface.  All 
measurements should be made to the nearest 1/100th of a foot and taken from the established point of 
reference on the well opening. 

A record of previous depth to water measurements of each well should be checked to ensure the current 
measurement is reasonable.  If not, a second measurement should be made to verify deviations from past 
sampling events.  Depth to water measurements should be recorded in a weatherproof field notebook with 
other field parameter data.  The water interface probe and utilized cable length should be washed with 
Liquinox7 and thoroughly rinsed with distilled water after each measurement to prevent cross-
contamination between wells.  Solvents should not be used to clean the interface probe. 
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B.3  Well Evacuation
The goal of the groundwater sampling is collection of water samples from monitoring wells which are 
representative of groundwater contained within the aquifer.  Standing water contained within the well 
casing and gravel pack undergoes physio-chemical changes which affect the validity of the sample.  
Stagnant casing water needs to be removed prior to sample collection. 

Two accepted techniques are available to ensure that the groundwater sample collected represents 
formation waste and not stagnant casing water.  These techniques include: 

Evacuate a prescribed number of well casing volumes; or 
Evacuate water from wells until field parameters (that is, pH, specific conductance and 
temperature) stabilize.  At least 1 casing volume will be purged prior to measurement of field 
parameters. 

Casing volume removal is described in Section B.3.a, and field parameter stabilization in Section B.3.b.  
The methods implemented for monitoring well evacuation sites are described in Sections B.3.c. 

B.3.a   Well Casing Volume Removal: To assure a representative groundwater sample is obtained for 
chemical analysis, standing water in the well casing is removed prior to sampling.  The volume of 
standing water contained inside the well casing is referred to as a well casing volume. 

The number of gallons per well casing volume must be calculated for each well to determine the volume 
of water to be evacuated prior to sampling.  The number of gallons per well casing volume depends upon 
the casing diameter, depth of well, and the depth to water.  The following formula is used to determine the 
volume of each well casing. 

CV = r2h7.48

where: CV = Volume of well casing (in gallons) 
 = a constant; 3.14 

r = radius of well (in feet) 
h = column of water (feet) (depth of well -depth to water) 

The rate of removal and volume to be removed is dependent upon the depth to water, the ability of the 
aquifer to transmit water, and the rate of recovery of the well.  Evacuation of the casing volume should be 
at a rate which prevents groundwater from cascading into the well casing.  Cascading water should be 
avoided due to potential changes in dissolved oxygen concentration caused by turbulent inflow into the 
well casing and potential aeration.

If, during the purging process, groundwater drops below the bottom of the pump, water flowing into the 
well will be considered representative of formation water.  A sample can be collected upon water level 
recovery to 80 percent of the pre-purged static water level. 
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B.3.b  Field Parameter Stabilization: Field parameter stabilization is an indicator of fresh formation 
water and is an accepted method for establishing adequate well evacuation.  Stabilization is achieved 
when three consecutive specific conductance and temperature values are within one percent of each other 
and the pH readings have stabilized to within 0.1 unit of each other following a purge of at least one 
casing volume of water.  The values must be stabile for at least 5 minutes. 

Specific conductance, temperature and pH should be monitored and recorded on individual dedicated 
field data sheets during each well evacuation to assure stabilization of these parameters.  In most cases, a 
minimum of two well casing volumes of water must be removed prior to sufficient stabilization of field 
parameters.  A field instruments should be checked for calibration between sampling sites.  Each 
instrument will be decontaminated prior to sampling at each well. 

B.3.c  Well Evacuation; Monitoring Wells:  Site monitoring wells are evacuated using a bailer, 
peristaltic pump or a one or two stage submersible pump using or vinyl tubing. 

B.4  Sample Withdrawal
B.4.a  Monitoring Wells:  A new clean acrylic bailer should be lowered slowly, not dropped, into the 
well as unnecessary agitation or aeration may alter the chemistry of the sample.  Only single strand 
stainless steel wire, nylon filament, or polypropylene line may be used to lower the bailer in to the well.  
New line should be used for each well, the first three bails evacuated should be discarded to ensure 
removal of possible residues from the bailer and bailer decontamination.  Sample will be obtained from a 
point before any water treatment and as close to the well as possible. 

B.4.b  Surface Water:  Surface water may be obtained with the use of a new clean acrylic bailer, discrete 
interval sampler, a clean stainless steel container and transferred to the sample container.  If a limited 
amount of sample containers or sample readings are required, sampling with the sample container itself 
may be easiest.  All sampling should be performed in a manner safe for the sampler under the direction of 
the health and safety plan.  The use of waders and safety line may be employed to position the sampler in 
an area where a representative sample may be obtained. 

B.5  Sample Containers and Preservation
Surface and groundwater samples must be transferred in the field from the sampling equipment to a 
container specifically prepared for that given parameter.  Consult the laboratory for recommended 
containers, preservatives, and holding times.  The appropriate bottles and preservatives will be obtained 
from the contracted analytical laboratory. 

Sample containers shall be labeled in indelible ink with the following information: date and time 
(military) of sample collection, sample location, sampler=s initials, preservative, and project number.  
Water levels should be marked on sample bottles which are only partially filled to assure the lab that no 
leakage or tampering has occurred. 

Preservatives required for specific parameters should be supplied by the contracted laboratory in 
individual, color coded, or separately marked containers for identification.  Preservatives should be added 
to the sample following collection, and indicated on the sample container. 
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B.6  Equipment Decontamination
All field meter probes, cabling, and sampling equipment shall be decontaminated prior to each individual 
well sampling event.  The equipment shall be decontaminated in the following steps 

Wash with phosphate-free detergent solution(Liquinox7) and distilled water; 

Rinsed with distilled water; 

Final rinse with distilled water; 

Store in clean aluminum foil or dust-free environment until next use. 

Clean disposable gloves shall be worn during sampling collection and handling, and replaced between 
each individual sample collection. 

B.7 Measurement of Field Parameter
Specific conductance, temperature, pH, or eH or other parameters should be measured prior to sample 
collection.  Meters should be calibrated at the beginning of each sampling day prior to well evacuation or 
surface sampling and using standard solutions.  In addition, meters shall be calibrated between each 
individual sampling event.  Enter comments about calibration checks into field log books.  Also note any 
calibration discrepancies. 

Calibration of the pH meter should be consistent with the instruction manual provided.  A minimum of 
two pH standards within the expected range of field readings must be used for calibration.  Sample 
readings shall be recorded to the nearest tenth in standard units (s.u.) 

A minium of two calibration standards within the expected range of field reading should be used to 
calibrate the specific conductance meter.  The specific conductance meters should be checked between 
use at each well both in the morning and at the end of the day to ensure consistency in measurement.  
Specific conductance readings shall be recorded in two significant figures in umhos/cm. 

The temperature of the groundwater shall be taken in degrees Celsius using a thermometer covering a 
range of temperatures reasonable for groundwater.  Field measurements shall be recorded to 0.1 degree in 
Celsius.

Other field parameter measurement devices should be prepared in a manner consistent with manufacturers 
recommendations. 

When possible, the use of a flow through cell should be incorporated into the sampling procedure for 
measurement of field parameters. 

Field parameters should be recorded every 0.5 minutes until the readings stabilize following the purging 
of at least a well casing volume.  The final stabilized reading can be recorded as sample values.  Field 
parameter probes should be thoroughly decontaminated as described in Section B.6 between each 
measurement. 
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An individual surface and groundwater field sample data sheet will be completed for each sample.  Field 
observations and test results noted on the sheet will include: 

Names of individuals conducting sampling 

Date and time of sampling 

Weather conditions (such as cloud conditions, wind direction and speed, and temperature); 

Well number, well depth and elevation references (vertical datum) information or surface sample 

location;

Water temperature, pH, specific conductivity, color odor, turbidity and apparent precipitation; 

chain-of-custody number. 

In addition, field conditions and equipment operations which affect sampling methods and sample quality 
should be noted on the field data sheet. 

B.8 Field Filtration Protocol
Field filtration of groundwater samples is required to obtain dissolved metals values as opposed to total 
metal values.  Filtering should be performed on-site to ensure more accurate results and alleviate the need 
to rush samples to the laboratory within one hour of collection. 

Of the several field filtering units available, the preferred filter apparatus is a positive pressure Ain-line@
nitrocellulose membrane filter, with a 0.45 micron pore size.  These filters attach directly to the peristaltic 
pump are disposable, and are used once before discarding, In line filters are easy to use, do not require 
cleaning, and reduce the potential for cross contamination. 

To use, the pumping rate should be reduced to less than 100 ml/min.  100 ml of water should be passed 
through filter and discarded before samples are collected.  

B.9  Quality Assurance and Quality Control
Per EPA guidelines, a Quality Assurance/Quality Control (QA/QC) program must be implemented for 
collection of field data.  Recognized QA/QC samples include: 

Duplicate Sample:  A second sample collected from a well or borehole with no decontamination 
performed between collection.   One duplicate sample should be collected for every ten samples. 

Equipment Blank:  Distilled water that is transported to the site, opened in the field, and poured 
over or through the decontaminated sample collection device, collected in a sample container, and 
returned to the laboratory.  This serves as a check on the sampling device cleanliness.  One 
equipment blank should be analyzed with each analytical batch or every 20 samples, whichever is 
greater.
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Field Blank:  Distilled water that is transferred from one vessel to another at the sampling site 
and preserved with the appropriate reagents.  This serves as a check on reagent and environmental 
contamination.  One field blank should be analyzed with each analytical batch or every 20 
samples, whichever is greater. 

Trip Blank:  Distilled water that is transported to the sampling site and returned to the laboratory 
without being opened.  This serves as a check on sample contamination originating from the 
sample transport, shipping, and from site conditions.  One trip blank should be analyzed with 
each analytical batch or every 20 samples, whichever is less. 

QA/QC samples shall be prepared in a similar manner to natural samples, including preservation, filtering 
and labeling.  Laboratory analysis will include the same parameters as natural samples.  All QA/QC 
samples shall be entered into the sample blank as Ablind samples@ with appropriate sample identification 
designed to prevent laboratory bias. 

B.10  Chain-of-custody
Chain-of-custody procedures are used for tracing possession and handling of samples from time of 
collection through laboratory and final disposition.  A chain-of-custody form, should document all 
necessary information to trace the sample from the point of location to its ultimate disposal. 

Chain-of-custody sheets are shipped with the samples to the laboratory and signed whenever the samples 
are relinquished.   If the form is unsigned by the sampler, the samples shall be rejected. 

A sample packing sheet identifying each bottle and it analysis should be included in each shipment 
container.  Samples should be appropriately packaged to prevent breakage, packed on ice, and shipped for 
delivery to the laboratory within 24 hours of sampling. 

C. Soil and Sediment Sample Collection

This section describes the protocol for conducting soil and sediment sampling.  The goal of the 
soil/sediment sampling events is collection of representative soil/sediment samples from active and 
background area.  Standard operating procedures should be followed to help assure that: 

Representative samples are recovered; 

Samples are adequately and correctly identified according to location, material and properties, 

and

Samples are protected from damage 

C.1 Soil/Sediment Collection and Preservation
Equipment necessary to conduct soil and sediment sampling is listed in Table 2. 

Representative portions of each sample will be collected for laboratory testing using clean gloves and a 
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decontaminated stainless steel spatula.  The sample will be place into individual glass jars with sealable 
lids.  Soil/sediments will be placed into sample jars in a manner which minimizes headspace.  Jars shall 
be cleaned in the laboratory for collection of organic and inorganic samples. 

Sample container labels shall be marked in indelible ink with the following information: date, time, 
(military), sample depth, sample location, analysis, sampler=s initials, and project number. 

C.3  Equipment Decontamination
Decontamination of equipment will be conducted at the site.  Al sampling equipment will be 
decontaminated between soil/sediment sample collection.  All equipment will be decontaminated in the 
following steps: 

Wash with phosphate-free detergent solution(Liquinox7) and distilled water; 

Rinsed with distilled water; 

Final rinse with distilled water; 

Store in clan aluminum foil or dust-free environment until next use. 

Clean disposable gloves shall be worn during sampling collection and handling, and replaced between 
each individual sample collection.  Decontaminated equipment will be handled only with clean, 
disposable gloves, or their equivalent. 
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Table 1 
Surface Water and Groundwater Sampling Equipment Checklist

Submersible Pump and Tubing 

Peristaltic pump and Tubing 

Disposable Bailers 

Probes/meters, spare batteries 

Calibration Fluids 
pH - 4, 7, 10 
Specific Conductance - 1000, 2000, 10,000 umhos/cm 

Groundwater Probe 

0.45 micron in-line filters 

Stainless Steel Bowl 

Decontamination Materials 
Liquinox7, Distilled Water 
Brushes, bowls, paper towels 

Engineer=s measuring tapes 

Field Notebook 

5 gallon measuring bucket 

Disposable gloves 

PPE

Cooler with ice 

Sample Containers 

Preservative

Field Data Sheets and Chain-of-custody 

Field Map 
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Table 2 
Equipment for Soil/Sediment Sampling

Site Safety Plan 

Stainless Steel Spatula 

Decontamination Material 
Liquinox7, Distilled Water, Brushes, Bowls, Paper Towels 

Engineer=s Measuring Tape 

Waterproof Notebook 

Disposable Gloves 

PPE

Cooler with Ice 

Sample Containers 

Preservative

Field Data Sheets and Chain-of-custody 

Camera and Film 

Shovel
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Initial SVE system pilot test of SVE-1. North side of 
Hustad Center. 9/15/2016

Hand augering of SVE-1well north side 
of Hustad Center. 8/19/2016

Performance monitoring of indoor air mitigation
system. Inside Mister Wise Cleaners. 7/28/2016
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DPT investigation inside Mr. Wise
Cleaners, northeast corner. 
9/22/2017

Cascade Drilling, DPT and 
MIHPT east side of building. Looking 
northeast. 9/21/2017

Cascade Drilling, DPT east 
side of building. Looking north. 9/21/2017



Vapor monitoring point completion 
inside Mr. Wise Cleaners. 9/23/2016

MT DEQ | Helena Solvent Site - SVE System Summary Report

Logging investigation cores.
9/23/2016 
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Pre-SVE system sub-slab air sampling.
Lobby area of Mister Wise Cleaners.
11/1/2016

Pre-SVE system sub-slab air sampling.
Inside Dermawerx. 11/1/2016
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Drilling horizontal boring under west side of Hustad 
Center looking south. 12/20/2016

Drilling horizontal boring under west side of Hustad 
Center looking southwest. 12/20/2016



MT DEQ | Helena Solvent Site - SVE System Summary Report

Drilling horizontal boring
under Hustad Center looking west. 12/20/2016

“Burnt” material at north end 
of trench on east side of building.
12/21/2016



MT DEQ | Helena Solvent Site - SVE System Summary Report

Horizontal SVE wells in placeon the east side of Hustad 
Center. Looking north. 12/22/2016

SVE system horizontal well 
connections in trench. Looking 
south. 12/23/2016

Gravel packing SVE trench. 
Looking north . 12/23/2016
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Inside SVE shed. SVE system installed. 02/02/2017

SVE system shed, located outside the northwest corner of 
Hustad Center looking south. 01/19/2017

Inside SVE shed. Installing system. 
02/02/2017
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Fence replacement. East side of Hustad Center looking nw. 05/30/2017
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Investigation–Derived Waste and 
Construction Waste Analytical Results



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17050126-001 IDW 050517 05/05/17 14:00 05/05/17 Aqueous 8260-Volatile Organic Compounds-
Short List

H17050126-002 IDW Soil050517 05/05/17 14:10 05/05/17 Soil TCLP Zero Headspace Extraction, 
Volatiles
Volatile Organic Compounds, TCLP

HydroSolutions

Project Name: DEQ 08

Work Order: H17050126

303 Clarke St
Helena, MT  59601

May 18, 2017

H1382 - Helena Solvent siteQuote ID:

Energy Laboratories Inc Helena MT received the following 2 samples for HydroSolutions on 5/5/2017 for analysis.

Page 1 of 16



Project: DEQ 08
CLIENT: HydroSolutions

Work Order: H17050126 CASE NARRATIVE
05/18/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17050126-001
Client Sample ID: IDW 050517

Collection Date: 05/05/17 14:00

Matrix: Aqueous

Report Date: 05/18/17

DateReceived: 05/05/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
05/13/17 13:26 / kjw1.0ug/LNDBenzene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDBromobenzene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDBromochloromethane SW8260B
05/13/17 13:26 / kjw1.0ug/LNDBromodichloromethane SW8260B
05/13/17 13:26 / kjw1.0ug/LNDBromoform SW8260B
05/13/17 13:26 / kjw1.0ug/LNDBromomethane SW8260B
05/13/17 13:26 / kjw1.0ug/LNDCarbon tetrachloride SW8260B
05/13/17 13:26 / kjw1.0ug/LNDChlorobenzene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDChlorodibromomethane SW8260B
05/13/17 13:26 / kjw1.0ug/LNDChloroethane SW8260B
05/13/17 13:26 / kjw1.0ug/LNDChloroform SW8260B
05/13/17 13:26 / kjw1.0ug/LNDChloromethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,2-Dibromoethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND2-Chlorotoluene SW8260B
05/13/17 13:26 / kjw1.0ug/LND4-Chlorotoluene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDDibromomethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,2-Dichlorobenzene SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,3-Dichlorobenzene SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,4-Dichlorobenzene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDDichlorodifluoromethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,1-Dichloroethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,2-Dichloroethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,1-Dichloroethene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDcis-1,2-Dichloroethene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDtrans-1,2-Dichloroethene SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,2-Dichloropropane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,3-Dichloropropane SW8260B
05/13/17 13:26 / kjw1.0ug/LND2,2-Dichloropropane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,1-Dichloropropene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDcis-1,3-Dichloropropene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDtrans-1,3-Dichloropropene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDEthylbenzene SW8260B
05/13/17 13:26 / kjw20ug/L20Methyl ethyl ketone SW8260B
05/13/17 13:26 / kjw1.0ug/LNDMethyl tert-butyl ether (MTBE) SW8260B
05/13/17 13:26 / kjw1.0ug/LNDMethylene chloride SW8260B
05/13/17 13:26 / kjw1.0ug/LNDStyrene SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,1,1,2-Tetrachloroethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,1,2,2-Tetrachloroethane SW8260B
05/13/17 13:26 / kjw1.0ug/L2.4Tetrachloroethene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDToluene SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,1,1-Trichloroethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,1,2-Trichloroethane SW8260B

J 05/13/17 13:26 / kjw1.0ug/L0.42Trichloroethene SW8260B

Report
Definitions: 

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.

Page 3 of 16



LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17050126-001
Client Sample ID: IDW 050517

Collection Date: 05/05/17 14:00

Matrix: Aqueous

Report Date: 05/18/17

DateReceived: 05/05/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
05/13/17 13:26 / kjw1.0ug/LNDTrichlorofluoromethane SW8260B
05/13/17 13:26 / kjw1.0ug/LND1,2,3-Trichloropropane SW8260B
05/13/17 13:26 / kjw1.0ug/LNDVinyl chloride SW8260B
05/13/17 13:26 / kjw1.0ug/LNDm+p-Xylenes SW8260B
05/13/17 13:26 / kjw1.0ug/LNDo-Xylene SW8260B
05/13/17 13:26 / kjw1.0ug/LNDXylenes, Total SW8260B
05/13/17 13:26 / kjw70-125%REC102 Surr: Dibromofluoromethane SW8260B
05/13/17 13:26 / kjw69-131%REC111 Surr: 1,2-Dichloroethane-d4 SW8260B
05/13/17 13:26 / kjw80-119%REC98.0 Surr: Toluene-d8 SW8260B
05/13/17 13:26 / kjw76-123%REC104 Surr: p-Bromofluorobenzene SW8260B

Report
Definitions: 

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17050126-002
Client Sample ID: IDW Soil050517

Collection Date: 05/05/17 14:10

Matrix: Soil

Report Date: 05/18/17

DateReceived: 05/05/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS, TCLP EXTRACTABLE
05/17/17 04:03 / eli-b160.10mg/LNDBenzene SW8260B0.5
05/17/17 04:03 / eli-b160.10mg/LNDCarbon tetrachloride SW8260B0.5
05/17/17 04:03 / eli-b160.10mg/LNDChlorobenzene SW8260B100
05/17/17 04:03 / eli-b160.10mg/LNDChloroform SW8260B6
05/17/17 04:03 / eli-b160.10mg/LND1,4-Dichlorobenzene SW8260B7.5
05/17/17 04:03 / eli-b160.10mg/LND1,2-Dichloroethane SW8260B0.5
05/17/17 04:03 / eli-b160.10mg/LND1,1-Dichloroethene SW8260B0.7
05/17/17 04:03 / eli-b162.0mg/LNDMethyl ethyl ketone SW8260B200

J 05/17/17 04:03 / eli-b160.10mg/L0.039Tetrachloroethene SW8260B0.7
05/17/17 04:03 / eli-b160.10mg/LNDTrichloroethene SW8260B0.5
05/17/17 04:03 / eli-b160.10mg/LNDVinyl chloride SW8260B0.2
05/17/17 04:03 / eli-b1670-130%REC89.0 Surr: 1,2-Dichloroethane-d4 SW8260B
05/17/17 04:03 / eli-b1677-126%REC89.0 Surr: Dibromofluoromethane SW8260B
05/17/17 04:03 / eli-b1676-127%REC101 Surr: p-Bromofluorobenzene SW8260B
05/17/17 04:03 / eli-b1679-122%REC96.0 Surr: Toluene-d8 SW8260B

Report
Definitions: 

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_109560

Lab ID: mb-109560 05/16/17 23:10Method Blank Run: SUB-B280033
Benzene 0.010ND mg/L
Carbon tetrachloride 0.010ND mg/L
Chlorobenzene 0.010ND mg/L
Chloroform 0.010ND mg/L
1,4-Dichlorobenzene 0.010ND mg/L
1,2-Dichloroethane 0.010ND mg/L
1,1-Dichloroethene 0.010ND mg/L
Methyl ethyl ketone 0.20ND mg/L
Tetrachloroethene 0.010ND mg/L
Trichloroethene 0.010ND mg/L
Vinyl chloride 0.010ND mg/L
    Surr: 1,2-Dichloroethane-d4 90 70 1300.010
    Surr: Dibromofluoromethane 89 77 1260.010
    Surr: p-Bromofluorobenzene 101 76 1270.010
    Surr: Toluene-d8 95 79 1220.010

Lab ID: H17050126-002A 05/17/17 04:32Sample Matrix Spike Run: SUB-B280033
Benzene 102 71 1330.100.508 mg/L
Carbon tetrachloride 85 61 1440.100.424 mg/L
Chlorobenzene 96 78 1360.100.480 mg/L
Chloroform 96 69 1330.100.480 mg/L
1,4-Dichlorobenzene 96 78 1320.100.480 mg/L
1,2-Dichloroethane 89 57 1460.100.444 mg/L
1,1-Dichloroethene 87 66 1420.100.436 mg/L
Methyl ethyl ketone 98 55 1452.04.92 mg/L
Tetrachloroethene 91 78 1370.100.496 mg/L
Trichloroethene 96 75 1380.100.480 mg/L
Vinyl chloride 109 66 1400.100.544 mg/L
    Surr: 1,2-Dichloroethane-d4 90 70 1300.10
    Surr: Dibromofluoromethane 88 77 1260.10
    Surr: p-Bromofluorobenzene 100 76 1270.10
    Surr: Toluene-d8 99 79 1220.10

Lab ID: lcsA051617 05/16/17 22:40Laboratory Control Sample Run: SUB-B280033
Benzene 98 71 1330.00100.00488 mg/L
Carbon tetrachloride 76 61 1440.00100.00378 mg/L
Chlorobenzene 87 78 1360.00100.00436 mg/L
Chloroform 95 69 1330.00100.00476 mg/L
1,4-Dichlorobenzene 94 78 1320.00100.00468 mg/L
1,2-Dichloroethane 90 57 1460.00100.00452 mg/L
1,1-Dichloroethene 83 66 1420.00100.00416 mg/L
Methyl ethyl ketone 109 55 1450.0200.0544 mg/L
Tetrachloroethene 80 78 1370.00100.00398 mg/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: B_109560

Lab ID: lcsA051617 05/16/17 22:40Laboratory Control Sample Run: SUB-B280033
Trichloroethene 88 75 1380.00100.00440 mg/L
Vinyl chloride 104 66 1400.00100.00520 mg/L

 Surr: 1,2-Dichloroethane-d4 96 70 1300.0010
 Surr: Dibromofluoromethane 87 77 1260.0010
 Surr: p-Bromofluorobenzene 102 76 1270.0010
 Surr: Toluene-d8 96 79 1220.0010

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R125034

Lab ID: 051317_CCV_2 05/13/17 10:56Continuing Calibration Verification Standard
Benzene 99 70 1300.200.992 mg/kg
Bromobenzene 89 70 1300.200.888 mg/kg
Bromochloromethane 86 70 1300.200.864 mg/kg
Bromodichloromethane 87 70 1300.200.872 mg/kg
Bromoform 74 70 1300.200.744 mg/kg
Bromomethane 81 70 1300.200.808 mg/kg
Carbon tetrachloride 94 70 1300.200.936 mg/kg
Chlorobenzene 114 70 1300.201.14 mg/kg
Chlorodibromomethane 97 70 1300.200.968 mg/kg
Chloroethane 113 70 1300.201.13 mg/kg
Chloroform 91 80 1200.200.912 mg/kg
Chloromethane 83 70 1300.200.832 mg/kg
2-Chlorotoluene 94 70 1300.200.944 mg/kg
4-Chlorotoluene 102 70 1300.201.02 mg/kg
1,2-Dibromoethane 94 70 1300.200.944 mg/kg
Dibromomethane 91 70 1300.200.912 mg/kg
1,2-Dichlorobenzene 94 70 1300.200.944 mg/kg
1,3-Dichlorobenzene 96 70 1300.200.960 mg/kg
1,4-Dichlorobenzene 89 70 1300.200.888 mg/kg
Dichlorodifluoromethane 90 70 1300.200.904 mg/kg
1,1-Dichloroethane 98 70 1300.200.984 mg/kg
1,2-Dichloroethane 93 70 1300.200.928 mg/kg
1,1-Dichloroethene 95 80 1200.200.952 mg/kg
cis-1,2-Dichloroethene 95 70 1300.200.952 mg/kg
trans-1,2-Dichloroethene 99 70 1300.200.992 mg/kg
1,2-Dichloropropane 88 80 1200.200.880 mg/kg
1,3-Dichloropropane 99 70 1300.200.992 mg/kg
2,2-Dichloropropane 107 70 1300.201.07 mg/kg
1,1-Dichloropropene 90 70 1300.200.904 mg/kg
cis-1,3-Dichloropropene 97 70 1300.200.968 mg/kg
trans-1,3-Dichloropropene 89 70 1300.200.888 mg/kg
Ethylbenzene 108 80 1200.201.08 mg/kg
Methyl tert-butyl ether (MTBE) 86 70 1300.200.864 mg/kg
Methyl ethyl ketone 78 70 1304.07.78 mg/kg
Methylene chloride 98 70 1300.200.976 mg/kg
Styrene 95 70 1300.200.952 mg/kg
1,1,1,2-Tetrachloroethane 113 70 1300.201.13 mg/kg
1,1,2,2-Tetrachloroethane 89 70 1300.200.888 mg/kg
Tetrachloroethene 104 70 1300.201.04 mg/kg
Toluene 97 80 1200.200.968 mg/kg
1,1,1-Trichloroethane 94 70 1300.200.936 mg/kg
1,1,2-Trichloroethane 91 70 1300.200.912 mg/kg
Trichloroethene 90 70 1300.200.904 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R125034

Lab ID: 051317_CCV_2 05/13/17 10:56Continuing Calibration Verification Standard
Trichlorofluoromethane 86 70 1300.200.856 mg/kg
1,2,3-Trichloropropane 90 70 1300.200.896 mg/kg
Vinyl chloride 96 80 1200.200.960 mg/kg
m+p-Xylenes 107 70 1300.202.14 mg/kg
o-Xylene 106 70 1300.201.06 mg/kg

 Surr: 1,2-Dichloroethane-d4 105 70 1300.20
 Surr: Dibromofluoromethane 100 70 1300.20
 Surr: p-Bromofluorobenzene 94 70 1300.20
 Surr: Toluene-d8 117 70 1300.20

Method: SW8260B Batch: R125034

Lab ID: 051317_LCS_3 05/13/17 11:27Laboratory Control Sample Run: 1SATURN_170513A
Benzene 101 69 1290.505.04 ug/L
Bromobenzene 86 79 1200.504.32 ug/L
Bromochloromethane 95 72 1250.504.76 ug/L
Bromodichloromethane 90 71 1220.504.48 ug/L
Bromoform 74 65 1300.503.72 ug/L
Bromomethane 102 60 1360.505.08 ug/L
Carbon tetrachloride 100 77 1210.505.00 ug/L
Chlorobenzene 114 78 1200.505.72 ug/L
Chlorodibromomethane 96 70 1220.504.80 ug/L
Chloroethane 102 62 1350.505.12 ug/L
Chloroform 94 71 1210.504.72 ug/L
Chloromethane 106 66 1390.505.32 ug/L
2-Chlorotoluene 98 78 1250.504.88 ug/L
4-Chlorotoluene 106 76 1260.505.28 ug/L
1,2-Dibromoethane 91 60 1370.504.56 ug/L
Dibromomethane 94 69 1220.504.68 ug/L
1,2-Dichlorobenzene 94 74 1220.504.72 ug/L
1,3-Dichlorobenzene 96 78 1200.504.80 ug/L
1,4-Dichlorobenzene 96 75 1220.504.80 ug/L
Dichlorodifluoromethane 135 57 1440.506.76 ug/L
1,1-Dichloroethane 98 76 1250.504.88 ug/L
1,2-Dichloroethane 99 69 1310.504.96 ug/L
1,1-Dichloroethene 102 67 1290.505.12 ug/L
cis-1,2-Dichloroethene 102 75 1220.505.12 ug/L
trans-1,2-Dichloroethene 98 75 1240.504.92 ug/L
1,2-Dichloropropane 90 75 1270.504.48 ug/L
1,3-Dichloropropane 106 70 1220.505.28 ug/L
2,2-Dichloropropane 109 78 1320.505.44 ug/L
1,1-Dichloropropene 94 69 1270.504.68 ug/L
cis-1,3-Dichloropropene 109 73 1240.505.44 ug/L
trans-1,3-Dichloropropene 93 72 1270.504.64 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: R125034

Lab ID: 051317_LCS_3 05/13/17 11:27Laboratory Control Sample Run: 1SATURN_170513A
Ethylbenzene 103 74 1250.505.16 ug/L
Methyl tert-butyl ether (MTBE) 97 62 1280.504.84 ug/L
Methyl ethyl ketone 88 56 1411044.0 ug/L
Methylene chloride 106 61 1250.505.28 ug/L
Styrene 99 75 1200.504.96 ug/L
1,1,1,2-Tetrachloroethane 103 76 1220.505.16 ug/L
1,1,2,2-Tetrachloroethane 83 67 1240.504.16 ug/L
Tetrachloroethene 105 75 1260.505.24 ug/L
Toluene 104 73 1220.505.20 ug/L
1,1,1-Trichloroethane 100 76 1240.505.00 ug/L
1,1,2-Trichloroethane 98 72 1250.504.88 ug/L
Trichloroethene 93 72 1260.504.64 ug/L
Trichlorofluoromethane 106 73 1310.505.28 ug/L
1,2,3-Trichloropropane 101 58 1420.505.04 ug/L
Vinyl chloride 123 69 1290.506.16 ug/L
m+p-Xylenes 107 72 1240.5010.7 ug/L
o-Xylene 114 74 1230.505.68 ug/L
Xylenes, Total 109 72 1240.5016.4 ug/L

 Surr: 1,2-Dichloroethane-d4 112 69 1311.0
 Surr: Dibromofluoromethane 100 70 1251.0
 Surr: p-Bromofluorobenzene 93 76 1231.0
 Surr: Toluene-d8 120 80 1191.0 S

Lab ID: 051317_MBLK_5 05/13/17 12:27Method Blank Run: 1SATURN_170513A
Benzene 0.50ND ug/L
Bromobenzene 0.50ND ug/L
Bromochloromethane 0.50ND ug/L
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Bromomethane 0.50ND ug/L
Carbon tetrachloride 0.50ND ug/L
Chlorobenzene 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroethane 0.50ND ug/L
Chloroform 0.50ND ug/L
Chloromethane 0.50ND ug/L
2-Chlorotoluene 0.50ND ug/L
4-Chlorotoluene 0.50ND ug/L
1,2-Dibromoethane 0.50ND ug/L
Dibromomethane 0.50ND ug/L
1,2-Dichlorobenzene 0.50ND ug/L
1,3-Dichlorobenzene 0.50ND ug/L
1,4-Dichlorobenzene 0.50ND ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: R125034

Lab ID: 051317_MBLK_5 05/13/17 12:27Method Blank Run: 1SATURN_170513A
Dichlorodifluoromethane 0.50ND ug/L
1,1-Dichloroethane 0.50ND ug/L
1,2-Dichloroethane 0.50ND ug/L
1,1-Dichloroethene 0.50ND ug/L
cis-1,2-Dichloroethene 0.50ND ug/L
trans-1,2-Dichloroethene 0.50ND ug/L
1,2-Dichloropropane 0.50ND ug/L
1,3-Dichloropropane 0.50ND ug/L
2,2-Dichloropropane 0.50ND ug/L
1,1-Dichloropropene 0.50ND ug/L
cis-1,3-Dichloropropene 0.50ND ug/L
trans-1,3-Dichloropropene 0.50ND ug/L
Ethylbenzene 0.50ND ug/L
Methyl tert-butyl ether (MTBE) 0.50ND ug/L
Methyl ethyl ketone 10ND ug/L
Methylene chloride 0.50ND ug/L
Styrene 0.50ND ug/L
1,1,1,2-Tetrachloroethane 0.50ND ug/L
1,1,2,2-Tetrachloroethane 0.50ND ug/L
Tetrachloroethene 0.50ND ug/L
Toluene 0.50ND ug/L
1,1,1-Trichloroethane 0.50ND ug/L
1,1,2-Trichloroethane 0.50ND ug/L
Trichloroethene 0.50ND ug/L
Trichlorofluoromethane 0.50ND ug/L
1,2,3-Trichloropropane 0.50ND ug/L
Vinyl chloride 0.50ND ug/L
m+p-Xylenes 0.50ND ug/L
o-Xylene 0.50ND ug/L
Xylenes, Total 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 112 69 1311.0
    Surr: Dibromofluoromethane 102 70 1251.0
    Surr: p-Bromofluorobenzene 102 76 1231.0
    Surr: Toluene-d8 106 80 1191.0

Lab ID: H17050223-001EMS 05/13/17 18:20Sample Matrix Spike Run: 1SATURN_170513A
Benzene 102 69 1291.010.2 ug/L
Bromobenzene 83 79 1201.08.32 ug/L
Bromochloromethane 95 72 1251.09.52 ug/L
Bromodichloromethane 85 71 1221.08.48 ug/L
Bromoform 68 65 1301.06.75 ug/L
Bromomethane 103 60 1361.010.3 ug/L
Carbon tetrachloride 97 77 1211.09.68 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: R125034

Lab ID: H17050223-001EMS 05/13/17 18:20Sample Matrix Spike Run: 1SATURN_170513A
Chlorobenzene 115 78 1201.011.5 ug/L
Chlorodibromomethane 90 70 1221.08.96 ug/L
Chloroethane 99 62 1351.09.92 ug/L
Chloroform 98 71 1211.09.76 ug/L
Chloromethane 117 66 1391.011.7 ug/L
2-Chlorotoluene 93 78 1251.09.28 ug/L
4-Chlorotoluene 101 76 1261.010.1 ug/L
1,2-Dibromoethane 91 60 1371.09.12 ug/L
Dibromomethane 91 69 1221.09.12 ug/L
1,2-Dichlorobenzene 92 74 1221.09.20 ug/L
1,3-Dichlorobenzene 92 78 1201.09.20 ug/L
1,4-Dichlorobenzene 92 75 1221.09.20 ug/L
Dichlorodifluoromethane 136 57 1441.013.6 ug/L
1,1-Dichloroethane 100 76 1251.010.0 ug/L
1,2-Dichloroethane 106 69 1311.010.6 ug/L
1,1-Dichloroethene 121 67 1291.012.1 ug/L
cis-1,2-Dichloroethene 105 75 1221.010.5 ug/L
trans-1,2-Dichloroethene 104 75 1241.010.4 ug/L
1,2-Dichloropropane 82 75 1271.08.16 ug/L
1,3-Dichloropropane 102 70 1221.010.2 ug/L
2,2-Dichloropropane 102 78 1321.010.2 ug/L
1,1-Dichloropropene 93 69 1271.09.28 ug/L
cis-1,3-Dichloropropene 99 73 1241.09.92 ug/L
trans-1,3-Dichloropropene 86 72 1271.08.56 ug/L
Ethylbenzene 100 74 1251.010.0 ug/L
Methyl tert-butyl ether (MTBE) 99 62 1281.09.92 ug/L
Methyl ethyl ketone 98 56 1412097.6 ug/L
Methylene chloride 110 61 1251.011.0 ug/L
Styrene 95 75 1201.09.52 ug/L
1,1,1,2-Tetrachloroethane 99 76 1221.09.92 ug/L
1,1,2,2-Tetrachloroethane 83 67 1241.08.32 ug/L
Tetrachloroethene 95 75 1261.09.52 ug/L
Toluene 96 73 1221.09.60 ug/L
1,1,1-Trichloroethane 102 76 1241.010.2 ug/L
1,1,2-Trichloroethane 90 72 1251.08.96 ug/L
Trichloroethene 81 72 1261.08.08 ug/L
Trichlorofluoromethane 107 73 1311.010.7 ug/L
1,2,3-Trichloropropane 94 58 1421.09.44 ug/L
Vinyl chloride 129 69 1291.012.9 ug/L
m+p-Xylenes 107 72 1241.021.4 ug/L
o-Xylene 114 74 1231.011.4 ug/L
Xylenes, Total 109 72 1241.032.8 ug/L

 Surr: 1,2-Dichloroethane-d4 111 69 1312.0

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: R125034

Lab ID: H17050223-001EMS 05/13/17 18:20Sample Matrix Spike Run: 1SATURN_170513A
    Surr: Dibromofluoromethane 103 70 1252.0
    Surr: p-Bromofluorobenzene 93 76 1232.0
    Surr: Toluene-d8 111 80 1192.0

Lab ID: H17050223-001EMSD 05/13/17 18:49Sample Matrix Spike Duplicate Run: 1SATURN_170513A
Benzene 100 69 129 201.0 1.610.0 ug/L
Bromobenzene 89 79 120 201.0 6.58.88 ug/L
Bromochloromethane 93 72 125 201.0 2.69.28 ug/L
Bromodichloromethane 90 71 122 201.0 5.58.96 ug/L
Bromoform 79 65 130 201.0 157.86 ug/L
Bromomethane 104 60 136 201.0 0.810.4 ug/L
Carbon tetrachloride 94 77 121 201.0 2.59.44 ug/L
Chlorobenzene 116 78 120 201.0 0.711.6 ug/L
Chlorodibromomethane 100 70 122 201.0 1110.0 ug/L
Chloroethane 97 62 135 201.0 2.49.68 ug/L
Chloroform 94 71 121 201.0 3.39.44 ug/L
Chloromethane 107 66 139 201.0 8.610.7 ug/L
2-Chlorotoluene 94 78 125 201.0 1.79.44 ug/L
4-Chlorotoluene 106 76 126 201.0 4.710.6 ug/L
1,2-Dibromoethane 98 60 137 201.0 6.89.76 ug/L
Dibromomethane 94 69 122 201.0 2.69.36 ug/L
1,2-Dichlorobenzene 93 74 122 201.0 0.99.28 ug/L
1,3-Dichlorobenzene 95 78 120 201.0 3.49.52 ug/L
1,4-Dichlorobenzene 90 75 122 201.0 1.89.04 ug/L
Dichlorodifluoromethane 130 57 144 201.0 4.213.0 ug/L
1,1-Dichloroethane 97 76 125 201.0 3.39.68 ug/L
1,2-Dichloroethane 96 69 131 201.0 9.59.60 ug/L
1,1-Dichloroethene 115 67 129 201.0 4.711.5 ug/L
cis-1,2-Dichloroethene 98 75 122 201.0 6.39.84 ug/L
trans-1,2-Dichloroethene 101 75 124 201.0 3.110.1 ug/L
1,2-Dichloropropane 88 75 127 201.0 7.58.80 ug/L
1,3-Dichloropropane 106 70 122 201.0 3.810.6 ug/L
2,2-Dichloropropane 96 78 132 201.0 6.59.60 ug/L
1,1-Dichloropropene 90 69 127 201.0 3.58.96 ug/L
cis-1,3-Dichloropropene 106 73 124 201.0 6.210.6 ug/L
trans-1,3-Dichloropropene 90 72 127 201.0 4.68.96 ug/L
Ethylbenzene 105 74 125 201.0 4.710.5 ug/L
Methyl tert-butyl ether (MTBE) 97 62 128 201.0 2.49.68 ug/L
Methyl ethyl ketone 93 56 141 2020 5.092.8 ug/L
Methylene chloride 104 61 125 201.0 6.010.4 ug/L
Styrene 98 75 120 201.0 2.59.76 ug/L
1,1,1,2-Tetrachloroethane 105 76 122 201.0 5.510.5 ug/L
1,1,2,2-Tetrachloroethane 82 67 124 201.0 1.08.24 ug/L

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050126

QA/QC Summary Report

05/18/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: R125034

Lab ID: H17050223-001EMSD 05/13/17 18:49Sample Matrix Spike Duplicate Run: 1SATURN_170513A
Tetrachloroethene 101 75 126 201.0 5.710.1 ug/L
Toluene 101 73 122 201.0 4.910.1 ug/L
1,1,1-Trichloroethane 102 76 124 201.0 0.010.2 ug/L
1,1,2-Trichloroethane 97 72 125 201.0 7.79.68 ug/L
Trichloroethene 87 72 126 201.0 7.68.72 ug/L
Trichlorofluoromethane 104 73 131 201.0 3.010.4 ug/L
1,2,3-Trichloropropane 101 58 142 201.0 6.610.1 ug/L
Vinyl chloride 125 69 129 201.0 3.212.5 ug/L
m+p-Xylenes 108 72 124 201.0 0.421.5 ug/L
o-Xylene 116 74 123 201.0 2.111.6 ug/L
Xylenes, Total 110 72 124 201.0 1.033.1 ug/L

 Surr: 1,2-Dichloroethane-d4 116 69 1312.0
 Surr: Dibromofluoromethane 100 70 1252.0
 Surr: p-Bromofluorobenzene 97 76 1232.0
 Surr: Toluene-d8 118 80 1192.0

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

£

R

R

R

R

R

£

£

£

£

£

R

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

No VOA vials submitted

Not Applicable R

£

18.3°C  No Ice - From Field

5/5/2017Brandy J. Seher

Hand Del

stp

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rtooke

5/9/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
Two of 4 soil jars for IDW Soil050517 do not include id/date/time. Logged in with information from COC.  BS 
05/08/2017

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17050126
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17050286-001 IDW Soil 051517 05/15/17 16:00 05/15/17 Soil Composite Fee
Moisture
Percent Moisture
Soil Preparation
Volatile Organics, Methanol 
Extraction
8260-Volatile Organic Compounds - 
Short List

HydroSolutions

Project Name: DEQ 08

Work Order: H17050286

303 Clarke St
Helena, MT  59601

May 23, 2017

H1382 - Helena Solvent siteQuote ID:

Energy Laboratories Inc Helena MT received the following 1 sample for HydroSolutions on 5/15/2017 for analysis.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17050286-001
Client Sample ID: IDW Soil 051517

Collection Date: 05/15/17 16:00

Matrix: Soil

Report Date: 05/25/17

DateReceived: 05/15/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

PHYSICAL CHARACTERISTICS
05/16/17 16:09 / kjw0.2wt%5.5Moisture SW3550C

VOLATILE ORGANIC COMPOUNDS
05/17/17 11:46 / kjw0.20mg/kg-dryNDBromoform SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDBenzene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDBromobenzene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDBromochloromethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDBromodichloromethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDBromomethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDCarbon tetrachloride SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDChlorobenzene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDChloroethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND2-Chloroethyl vinyl ether SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDChloroform SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDChloromethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND2-Chlorotoluene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND4-Chlorotoluene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDChlorodibromomethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,2-Dibromoethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDDibromomethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,2-Dichlorobenzene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,3-Dichlorobenzene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,4-Dichlorobenzene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDDichlorodifluoromethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,1-Dichloroethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,2-Dichloroethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDcis-1,2-Dichloroethene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,1-Dichloroethene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDtrans-1,2-Dichloroethene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,2-Dichloropropane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,3-Dichloropropane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND2,2-Dichloropropane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,1-Dichloropropene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDcis-1,3-Dichloropropene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDtrans-1,3-Dichloropropene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDEthylbenzene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDMethyl tert-butyl ether (MTBE) SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDMethylene chloride SW8260B
05/17/17 11:46 / kjw4.0mg/kg-dryNDMethyl ethyl ketone SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDStyrene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,1,1,2-Tetrachloroethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,1,2,2-Tetrachloroethane SW8260B
05/17/17 20:27 / kjw2.1mg/kg-dry34Tetrachloroethene SW8260B

Report
Definitions: 

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: HydroSolutions
Project: DEQ 08
Lab ID: H17050286-001
Client Sample ID: IDW Soil 051517

Collection Date: 05/15/17 16:00

Matrix: Soil

Report Date: 05/25/17

DateReceived: 05/15/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

VOLATILE ORGANIC COMPOUNDS
05/17/17 11:46 / kjw0.20mg/kg-dryNDToluene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,1,1-Trichloroethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,1,2-Trichloroethane SW8260B

J 05/17/17 11:46 / kjw0.20mg/kg-dry0.083Trichloroethene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDTrichlorofluoromethane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryND1,2,3-Trichloropropane SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDVinyl chloride SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDm+p-Xylenes SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDo-Xylene SW8260B
05/17/17 11:46 / kjw0.20mg/kg-dryNDXylenes, Total SW8260B
05/17/17 11:46 / kjw60-143%REC91.0 Surr: p-Bromofluorobenzene SW8260B
05/17/17 11:46 / kjw71-135%REC100 Surr: Dibromofluoromethane SW8260B
05/17/17 11:46 / kjw65-147%REC104 Surr: 1,2-Dichloroethane-d4 SW8260B
05/17/17 11:46 / kjw76-133%REC93.0 Surr: Toluene-d8 SW8260B

Report
Definitions: 

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
J - Estimated value.  The analyte was present but less 
than the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: D2974 Batch: R125149

Lab ID: H17050286-001ADUP 05/16/17 16:09Sample Duplicate Run: EXTRACT OV 2_170516A
Moisture 200.20 106.10 wt%

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW3550C Batch: R125149

Lab ID: H17050286-001ADUP 05/16/17 16:09Sample Duplicate Run: EXTRACT OV 2_170516A
Moisture 200.20 106.10 wt%

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 37186

Lab ID: LCS-37186 05/11/17 10:41Laboratory Control Sample Run: 1SATURN_170511A
Benzene 130 71 1190.201.30 mg/kg S
Bromobenzene 127 77 1340.201.27 mg/kg
Bromochloromethane 126 61 1290.201.26 mg/kg
Bromodichloromethane 112 64 1390.201.12 mg/kg
Bromoform 104 52 1410.201.04 mg/kg
Bromomethane 117 40 1210.201.17 mg/kg
Carbon tetrachloride 127 65 1310.201.27 mg/kg
Chlorobenzene 152 74 1310.201.52 mg/kg S
Chlorodibromomethane 121 58 1350.201.21 mg/kg
Chloroethane 84 53 1400.200.840 mg/kg
2-Chloroethyl vinyl ether 118 67.2 1130.201.18 mg/kg S
Chloroform 126 65 1260.201.26 mg/kg
Chloromethane 98 46 1440.200.976 mg/kg
2-Chlorotoluene 136 72 1370.201.36 mg/kg
4-Chlorotoluene 143 70 1330.201.43 mg/kg S
1,2-Dibromoethane 119 54 1310.201.19 mg/kg
Dibromomethane 130 60 1400.201.30 mg/kg
1,2-Dichlorobenzene 126 61 1370.201.26 mg/kg
1,3-Dichlorobenzene 133 67 1330.201.33 mg/kg
1,4-Dichlorobenzene 122 62 1370.201.22 mg/kg
Dichlorodifluoromethane 81 38 1320.200.808 mg/kg
1,1-Dichloroethane 130 66 1240.201.30 mg/kg S
1,2-Dichloroethane 120 54 1250.201.20 mg/kg
1,1-Dichloroethene 129 64 1130.201.29 mg/kg S
cis-1,2-Dichloroethene 131 68 1330.201.31 mg/kg
trans-1,2-Dichloroethene 135 70 1300.201.35 mg/kg S
1,2-Dichloropropane 114 78 1430.201.14 mg/kg
1,3-Dichloropropane 144 63 1400.201.44 mg/kg S
2,2-Dichloropropane 146 71 1370.201.46 mg/kg S
1,1-Dichloropropene 118 66 1360.201.18 mg/kg
cis-1,3-Dichloropropene 131 75 1370.201.31 mg/kg
trans-1,3-Dichloropropene 122 70 1070.201.22 mg/kg S
Ethylbenzene 142 78 1320.201.42 mg/kg S
Methyl tert-butyl ether (MTBE) 130 57 1320.201.30 mg/kg
Methyl ethyl ketone 122 50 1504.012.2 mg/kg
Methylene chloride 142 62 1250.201.42 mg/kg S
Styrene 134 70 1320.201.34 mg/kg S
1,1,1,2-Tetrachloroethane 131 73 1270.201.31 mg/kg S
1,1,2,2-Tetrachloroethane 118 74 1200.201.18 mg/kg
Tetrachloroethene 133 84 1080.201.33 mg/kg S
Toluene 130 78 1250.201.30 mg/kg S
1,1,1-Trichloroethane 131 73 1240.201.31 mg/kg S
1,1,2-Trichloroethane 119 78 1140.201.19 mg/kg S

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 37186

Lab ID: LCS-37186 05/11/17 10:41Laboratory Control Sample Run: 1SATURN_170511A
Trichloroethene 118 70 1440.201.18 mg/kg
Trichlorofluoromethane 125 60 1280.201.25 mg/kg
1,2,3-Trichloropropane 137 63 1480.201.37 mg/kg
Vinyl chloride 128 64 1240.201.28 mg/kg S
m+p-Xylenes 136 74 1360.202.73 mg/kg
o-Xylene 142 70 1340.201.42 mg/kg S
    Surr: 1,2-Dichloroethane-d4 103 65 1470.20
    Surr: Dibromofluoromethane 103 71 1350.20
    Surr: p-Bromofluorobenzene 100 60 1430.20
    Surr: Toluene-d8 100 76 1330.20

Lab ID: MB-37186 05/11/17 12:11Method Blank Run: 1SATURN_170511A
Benzene 0.20ND mg/kg
Bromobenzene 0.20ND mg/kg
Bromochloromethane 0.20ND mg/kg
Bromodichloromethane 0.20ND mg/kg
Bromoform 0.20ND mg/kg
Bromomethane 0.20ND mg/kg
Carbon tetrachloride 0.20ND mg/kg
Chlorobenzene 0.20ND mg/kg
Chlorodibromomethane 0.20ND mg/kg
Chloroethane 0.20ND mg/kg
2-Chloroethyl vinyl ether 0.20ND mg/kg
Chloroform 0.20ND mg/kg
Chloromethane 0.20ND mg/kg
2-Chlorotoluene 0.20ND mg/kg
4-Chlorotoluene 0.20ND mg/kg
1,2-Dibromoethane 0.20ND mg/kg
Dibromomethane 0.20ND mg/kg
1,2-Dichlorobenzene 0.20ND mg/kg
1,3-Dichlorobenzene 0.20ND mg/kg
1,4-Dichlorobenzene 0.20ND mg/kg
Dichlorodifluoromethane 0.20ND mg/kg
1,1-Dichloroethane 0.20ND mg/kg
1,2-Dichloroethane 0.20ND mg/kg
1,1-Dichloroethene 0.20ND mg/kg
cis-1,2-Dichloroethene 0.20ND mg/kg
trans-1,2-Dichloroethene 0.20ND mg/kg
1,2-Dichloropropane 0.20ND mg/kg
1,3-Dichloropropane 0.20ND mg/kg
2,2-Dichloropropane 0.20ND mg/kg
1,1-Dichloropropene 0.20ND mg/kg
cis-1,3-Dichloropropene 0.20ND mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 37186

Lab ID: MB-37186 05/11/17 12:11Method Blank Run: 1SATURN_170511A
trans-1,3-Dichloropropene 0.20ND mg/kg
Ethylbenzene 0.20ND mg/kg
Methyl tert-butyl ether (MTBE) 0.20ND mg/kg
Methyl ethyl ketone 4.0ND mg/kg
Methylene chloride 0.20ND mg/kg
Styrene 0.20ND mg/kg
1,1,1,2-Tetrachloroethane 0.20ND mg/kg
1,1,2,2-Tetrachloroethane 0.20ND mg/kg
Tetrachloroethene 0.20ND mg/kg
Toluene 0.20ND mg/kg
1,1,1-Trichloroethane 0.20ND mg/kg
1,1,2-Trichloroethane 0.20ND mg/kg
Trichloroethene 0.20ND mg/kg
Trichlorofluoromethane 0.20ND mg/kg
1,2,3-Trichloropropane 0.20ND mg/kg
Vinyl chloride 0.20ND mg/kg
m+p-Xylenes 0.20ND mg/kg
o-Xylene 0.20ND mg/kg

 Surr: 1,2-Dichloroethane-d4 112 65 1470.20
 Surr: Dibromofluoromethane 112 71 1350.20
 Surr: p-Bromofluorobenzene 113 60 1430.20
 Surr: Toluene-d8 92 76 1330.20

Lab ID: H17050188-001AMS 05/13/17 19:18Sample Matrix Spike Run: 1SATURN_170513A
Benzene 94 71 1190.201.33 mg/kg-dry
Bromobenzene 82 77 1340.201.15 mg/kg-dry
Bromochloromethane 82 61 1290.201.16 mg/kg-dry
Bromodichloromethane 81 64 1390.201.14 mg/kg-dry
Bromoform 74 52 1410.201.04 mg/kg-dry
Bromomethane 92 40 1210.201.29 mg/kg-dry
Carbon tetrachloride 86 65 1310.201.22 mg/kg-dry
Chlorobenzene 103 74 1310.201.45 mg/kg-dry
Chlorodibromomethane 84 58 1350.201.18 mg/kg-dry
Chloroethane 60 53 1400.200.849 mg/kg-dry
2-Chloroethyl vinyl ether 78 67.2 1130.201.10 mg/kg-dry
Chloroform 87 65 1260.201.23 mg/kg-dry
Chloromethane 75 46 1440.201.06 mg/kg-dry
2-Chlorotoluene 91 72 1370.201.28 mg/kg-dry
4-Chlorotoluene 98 70 1330.201.38 mg/kg-dry
1,2-Dibromoethane 83 54 1310.201.17 mg/kg-dry
Dibromomethane 78 60 1400.201.10 mg/kg-dry
1,2-Dichlorobenzene 90 61 1370.201.26 mg/kg-dry
1,3-Dichlorobenzene 87 67 1330.201.23 mg/kg-dry

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 37186

Lab ID: H17050188-001AMS 05/13/17 19:18Sample Matrix Spike Run: 1SATURN_170513A
1,4-Dichlorobenzene 85 62 1370.201.19 mg/kg-dry
Dichlorodifluoromethane 76 38 1320.201.07 mg/kg-dry
1,1-Dichloroethane 88 66 1240.201.24 mg/kg-dry
1,2-Dichloroethane 86 54 1250.201.20 mg/kg-dry
1,1-Dichloroethene 99 64 1130.201.40 mg/kg-dry
cis-1,2-Dichloroethene 90 68 1330.201.26 mg/kg-dry
trans-1,2-Dichloroethene 87 70 1300.201.23 mg/kg-dry
1,2-Dichloropropane 77 78 1430.201.09 mg/kg-dry S
1,3-Dichloropropane 93 63 1400.201.31 mg/kg-dry
2,2-Dichloropropane 89 71 1370.201.25 mg/kg-dry
1,1-Dichloropropene 83 66 1360.201.17 mg/kg-dry
cis-1,3-Dichloropropene 96 75 1370.201.35 mg/kg-dry
trans-1,3-Dichloropropene 82 70 1070.201.15 mg/kg-dry
Ethylbenzene 94 78 1320.201.32 mg/kg-dry
Methyl tert-butyl ether (MTBE) 90 57 1320.201.26 mg/kg-dry
Methyl ethyl ketone 84 50 1504.011.8 mg/kg-dry
Methylene chloride 94 62 1250.201.33 mg/kg-dry
Styrene 94 70 1320.201.33 mg/kg-dry
1,1,1,2-Tetrachloroethane 92 73 1270.201.29 mg/kg-dry
1,1,2,2-Tetrachloroethane 82 74 1200.201.15 mg/kg-dry
Tetrachloroethene 88 84 1080.201.24 mg/kg-dry
Toluene 90 78 1250.201.27 mg/kg-dry
1,1,1-Trichloroethane 91 73 1240.201.28 mg/kg-dry
1,1,2-Trichloroethane 84 78 1140.201.18 mg/kg-dry
Trichloroethene 78 70 1440.201.10 mg/kg-dry
Trichlorofluoromethane 85 60 1280.201.19 mg/kg-dry
1,2,3-Trichloropropane 88 63 1480.201.24 mg/kg-dry
Vinyl chloride 102 64 1240.201.43 mg/kg-dry
m+p-Xylenes 99 74 1360.202.78 mg/kg-dry
o-Xylene 104 70 1340.201.46 mg/kg-dry

 Surr: 1,2-Dichloroethane-d4 92 65 1470.20
 Surr: Dibromofluoromethane 88 71 1350.20
 Surr: p-Bromofluorobenzene 87 60 1430.20
 Surr: Toluene-d8 100 76 1330.20

Lab ID: H17050188-001AMSD 05/13/17 19:48Sample Matrix Spike Duplicate Run: 1SATURN_170513A
Benzene 96 71 119 200.20 0.91.32 mg/kg-dry
Bromobenzene 90 77 134 200.20 6.81.23 mg/kg-dry
Bromochloromethane 80 61 129 200.20 5.51.10 mg/kg-dry
Bromodichloromethane 89 64 139 200.20 6.91.22 mg/kg-dry
Bromoform 74 52 141 200.20 2.51.01 mg/kg-dry
Bromomethane 90 40 121 200.20 5.21.23 mg/kg-dry
Carbon tetrachloride 86 65 131 200.20 2.61.18 mg/kg-dry

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 37186

Lab ID: H17050188-001AMSD 05/13/17 19:48Sample Matrix Spike Duplicate Run: 1SATURN_170513A
Chlorobenzene 117 74 131 200.20 9.81.60 mg/kg-dry
Chlorodibromomethane 91 58 135 200.20 5.71.25 mg/kg-dry
Chloroethane 59 53 140 200.20 4.00.815 mg/kg-dry
2-Chloroethyl vinyl ether 86 67.2 113 200.20 7.61.18 mg/kg-dry
Chloroform 86 65 126 200.20 3.51.18 mg/kg-dry
Chloromethane 81 46 144 200.20 4.41.11 mg/kg-dry
2-Chlorotoluene 98 72 137 200.20 5.01.35 mg/kg-dry
4-Chlorotoluene 106 70 133 200.20 5.31.46 mg/kg-dry
1,2-Dibromoethane 94 54 131 200.20 101.29 mg/kg-dry
Dibromomethane 93 60 140 200.20 151.27 mg/kg-dry
1,2-Dichlorobenzene 90 61 137 200.20 2.61.23 mg/kg-dry
1,3-Dichlorobenzene 91 67 133 200.20 1.91.25 mg/kg-dry
1,4-Dichlorobenzene 90 62 137 200.20 2.91.23 mg/kg-dry
Dichlorodifluoromethane 79 38 132 200.20 1.51.08 mg/kg-dry
1,1-Dichloroethane 93 66 124 200.20 2.81.27 mg/kg-dry
1,2-Dichloroethane 92 54 125 200.20 4.61.26 mg/kg-dry
1,1-Dichloroethene 99 64 113 200.20 2.61.36 mg/kg-dry
cis-1,2-Dichloroethene 94 68 133 200.20 2.71.29 mg/kg-dry
trans-1,2-Dichloroethene 88 70 130 200.20 1.61.21 mg/kg-dry
1,2-Dichloropropane 88 78 143 200.20 101.21 mg/kg-dry
1,3-Dichloropropane 99 63 140 200.20 4.11.36 mg/kg-dry
2,2-Dichloropropane 88 71 137 200.20 3.51.21 mg/kg-dry
1,1-Dichloropropene 86 66 136 200.20 1.21.18 mg/kg-dry
cis-1,3-Dichloropropene 105 75 137 200.20 6.21.44 mg/kg-dry
trans-1,3-Dichloropropene 88 70 107 200.20 5.01.21 mg/kg-dry
Ethylbenzene 101 78 132 200.20 4.91.38 mg/kg-dry
Methyl tert-butyl ether (MTBE) 90 57 132 200.20 2.61.23 mg/kg-dry
Methyl ethyl ketone 87 50 150 204.0 1.212.0 mg/kg-dry
Methylene chloride 91 62 125 200.20 6.01.25 mg/kg-dry
Styrene 106 70 132 200.20 8.61.45 mg/kg-dry
1,1,1,2-Tetrachloroethane 102 73 127 200.20 8.11.40 mg/kg-dry
1,1,2,2-Tetrachloroethane 87 74 120 200.20 4.11.20 mg/kg-dry
Tetrachloroethene 102 84 108 200.20 131.40 mg/kg-dry
Toluene 99 78 125 200.20 6.71.36 mg/kg-dry
1,1,1-Trichloroethane 90 73 124 200.20 4.31.23 mg/kg-dry
1,1,2-Trichloroethane 98 78 114 200.20 121.34 mg/kg-dry
Trichloroethene 91 70 144 200.20 131.25 mg/kg-dry
Trichlorofluoromethane 86 60 128 200.20 0.71.18 mg/kg-dry
1,2,3-Trichloropropane 94 63 148 200.20 3.61.28 mg/kg-dry
Vinyl chloride 100 64 124 200.20 4.11.37 mg/kg-dry
m+p-Xylenes 107 74 136 200.20 5.62.94 mg/kg-dry
o-Xylene 118 70 134 200.20 101.62 mg/kg-dry
    Surr: 1,2-Dichloroethane-d4 96 65 1470.20

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Batch: 37186

Lab ID: H17050188-001AMSD 05/13/17 19:48Sample Matrix Spike Duplicate Run: 1SATURN_170513A
 Surr: Dibromofluoromethane 90 71 1350.20
 Surr: p-Bromofluorobenzene 95 60 1430.20
 Surr: Toluene-d8 117 76 1330.20

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R125140

Lab ID: 051717_CCV_2 05/17/17 09:37Continuing Calibration Verification Standard
Benzene 101 70 1300.201.01 mg/kg
Bromobenzene 87 70 1300.200.872 mg/kg
Bromochloromethane 90 70 1300.200.904 mg/kg
Bromodichloromethane 89 70 1300.200.888 mg/kg
Bromoform 78 70 1300.200.778 mg/kg
Bromomethane 96 70 1300.200.960 mg/kg
Carbon tetrachloride 98 70 1300.200.976 mg/kg
Chlorobenzene 115 70 1300.201.15 mg/kg
Chlorodibromomethane 101 70 1300.201.01 mg/kg
Chloroethane 92 70 1300.200.920 mg/kg
2-Chloroethyl vinyl ether 83 70 1300.200.832 mg/kg
Chloroform 96 80 1200.200.960 mg/kg
Chloromethane 96 70 1300.200.960 mg/kg
2-Chlorotoluene 94 70 1300.200.944 mg/kg
4-Chlorotoluene 98 70 1300.200.976 mg/kg
1,2-Dibromoethane 95 70 1300.200.952 mg/kg
Dibromomethane 95 70 1300.200.952 mg/kg
1,2-Dichlorobenzene 94 70 1300.200.944 mg/kg
1,3-Dichlorobenzene 92 70 1300.200.920 mg/kg
1,4-Dichlorobenzene 90 70 1300.200.896 mg/kg
Dichlorodifluoromethane 96 70 1300.200.960 mg/kg
1,1-Dichloroethane 101 70 1300.201.01 mg/kg
1,2-Dichloroethane 93 70 1300.200.928 mg/kg
1,1-Dichloroethene 101 80 1200.201.01 mg/kg
cis-1,2-Dichloroethene 100 70 1300.201.00 mg/kg
trans-1,2-Dichloroethene 102 70 1300.201.02 mg/kg
1,2-Dichloropropane 86 80 1200.200.856 mg/kg
1,3-Dichloropropane 100 70 1300.201.00 mg/kg
2,2-Dichloropropane 109 70 1300.201.09 mg/kg
1,1-Dichloropropene 92 70 1300.200.920 mg/kg
cis-1,3-Dichloropropene 104 70 1300.201.04 mg/kg
trans-1,3-Dichloropropene 95 70 1300.200.952 mg/kg
Ethylbenzene 106 80 1200.201.06 mg/kg
Methyl tert-butyl ether (MTBE) 95 70 1300.200.952 mg/kg
Methyl ethyl ketone 102 70 1304.010.2 mg/kg
Methylene chloride 101 70 1300.201.01 mg/kg
Styrene 97 70 1300.200.968 mg/kg
1,1,1,2-Tetrachloroethane 114 70 1300.201.14 mg/kg
1,1,2,2-Tetrachloroethane 90 70 1300.200.896 mg/kg
Tetrachloroethene 106 70 1300.201.06 mg/kg
Toluene 97 80 1200.200.968 mg/kg
1,1,1-Trichloroethane 98 70 1300.200.976 mg/kg
1,1,2-Trichloroethane 98 70 1300.200.984 mg/kg

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: DEQ 08
Client: HydroSolutions

Work Order: H17050286

QA/QC Summary Report

05/23/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW8260B Analytical Run: R125140

Lab ID: 051717_CCV_2 05/17/17 09:37Continuing Calibration Verification Standard
Trichloroethene 87 70 1300.200.872 mg/kg
Trichlorofluoromethane 92 70 1300.200.920 mg/kg
1,2,3-Trichloropropane 98 70 1300.200.984 mg/kg
Vinyl chloride 109 80 1200.201.09 mg/kg
m+p-Xylenes 112 70 1300.202.24 mg/kg
o-Xylene 108 70 1300.201.08 mg/kg

 Surr: 1,2-Dichloroethane-d4 105 70 1300.20
 Surr: Dibromofluoromethane 99 70 1300.20
 Surr: p-Bromofluorobenzene 96 70 1300.20
 Surr: Toluene-d8 115 70 1300.20

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

£ £

£

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

R

R

R

No VOA vials submitted

Not Applicable R

R

20.8°C  No Ice - From Field

5/15/2017Tracy L. Lorash

Hand Del

wjj

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rtooke

5/16/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist
HydroSolutions H17050286
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Montana DEQ - Remediation Division
Data Validation Summary Form (Version 1.2, Revised 11/4/16)

Please fill out the information below, using one form for each lab batch (one form can be used for multiple analytical 
methods).  The form will grow and adjust, based on your responses.  Please include a discussion regarding the sampling 
event in the report that is sent to DEQ with this form.  For additional instructions, please click the Open Complete 
Instructions button. Open Complete Instructions

Basic Questions
1. Site/Facility name Helena Solvent Site
2. Site code or facility
ID (if applicable)
3. Release ID
(if applicable)

Characterization of IDW purge water and waste soil4. Project name
5. Name of DEQ-
approved sampling 
plan 

Work conducted under Task Order 13, Contract 414019 and conducted per 
HydroSolutions Standard Operating Procedures 

6. Date DEQ
approved the 
sampling plan

M/D/YY

7. Name of data
validator

Laura Alvey

8. Phone 406-444-0212
9. Date validated 5/24/2017 M/D/YY

Field Collection Questions
10. Sample matrix Soil Sediment Surface water Groundwater

Tap water Air (including soil gas) Other
11. Sample collection
start date

5/5/2017 M/D/YY

12. Sample collection
end date

5/5/2017 M/D/YY

13. Analytical
methods used
Use Add Method 
button to list multiple 
methods.  Enter any 
other methods in the 
field manually.

Add Method Analytical Method(s)

Delete Method 1311/8260B  TCLP VOC

Delete Method "E8260B  Volatile Organic Compounds By Gas Chromatography

Laboratory-related Questions
14. Laboratory name
and location

Energy Laboratories, Helena, MT

H1382-Helena Solvent Site, Work Order H17050126, Project name: DEQ 0815. Laboratory project  
ID



16. Does all data conform to
analytical methods and data 
quality objectives specified for 
this project?

In the Laboratory Control Sample 051317_LCS_3, the 
surrogate recovery for tolune-d8 at 120% was slightly 
higher than the high QA limit of 119%.  This would bias 
results for toluene slightly high.  Toluene  was not detected 
in the project samples, and no qualification is necessary.

Yes         No Comments

If no, explain



17. Were samples received in
good condition and at 
appropriate temperature, chain-
of-custody forms complete, and 
all samples analyzed within 
holding times?

The samples were collected at the site at 2:00 and 2:10 pm, 
and taken directly to Energy Labs where they were hand- 
delivered at 2:35 pm. The samples were received at the lab 
at 18.3 degrees C, which is higher than the specified limit of 
6 C.  It should be noted that the water sample was collected 
from a barrel of water stored in a warm shed, and the soil 
was collected from soil that was sitting outside in a roll-off 
bin that had been sitting in the sun, so the ambient 
temperatures of the samples were elevated prior to 
collection.  The samples were delivered to the lab within 30 
minutes of collection, which is well within the method 
holding time of 14 days.  Upon delivery at the lab, the lab 
placed the samples under controlled, chilled conditions.  No 
qualification of the data is necessary due to the 30 minutes 
that passed between sample collection and delivery to the 
lab.  

Additionally, the lab check-in sheet indicates that lables on 
two of four soil jars did not have id/date/time, but these 
samples were logged in with information from the COC.  
The quality of the data is not affected by the labling error.

Yes         No Comments



17a. Were chain-of-custody 
forms complete?

Yes         No Comments


17b. Were samples received in 
good condition, preserved, and at 
appropriate temperature (VOA no 
headspace, appropriate pH, 
temperature 4° C +/- 2° for most 
samples)?

See above.  Other than the sample temperature and 
labeling error, the samples were received in good condition 
(proper pH, no headspace, etc.)  

Yes         No Comments



If no, explain

17c. Were the samples analyzed 
within method-specified or 
technical holding times?

Yes         No Comments


18. Were all laboratory quality
control procedures complied with 
and is data validated without 
qualifiers?  Note: non-QA/QC 
related U and J flags do not 
require additional qualification in 
this section.

Yes         No Comments



19. Were the total number of lab
method blanks at least 5% of the 
total number of samples, or as 
required by the method? 

Yes         No Comments



20. Were the total number of lab
matrix spike samples prepared at 
least 5% of the total number of 
samples, or as required by the 
method?  

Yes         No Comments



21. Please list any project samples used for matrix spike/matrix spike duplicates.

Add Sample Lab ID Field Sample ID Comments

Delete Sample no project samples were used for MSMSD



22. Is the total number of 
laboratory control samples at least 
5% of the total number of 
samples?

Yes         No                                                       Comments



Consultant/Validator Questions
23. Are the detection limits 
appropriate for the project (i.e. at 
or below screening levels)?

Yes         No                                                       Comments


24. Are the reported units 
appropriate for the sample matrix 
(i.e. water results in ug/L, not mg/
kg)?

Yes         No                                                       Comments


25. Do the analytical methods 
comply with project requirements 
(e.g. in the SAP, work plan, or 
QAPP)? 

Yes         No                                                       Comments



26. Do the laboratory reports 
include all constituents requested 
to be analyzed on the chain-of-
custody or under the sampling 
plan or other applicable 
document? 

Yes         No                                                       Comments



27. Is the number of sample 
blanks (e.g. equipment, trip, or 
field blanks) equal to at least 10% 
of the total number of samples, or 
as otherwise required?

No blanks were collected for this soil sampling work. All 
detected contaminants in the samples are assumed to be 
attributable to contamination from to the site. 

Yes         No                                                       Comments


If no, explain

28. Are field blanks free from 
contamination, duplicates 
collected as required, and field 
duplicate percent differences 
within data validation quality 
control limits? 

Field blanks and duplicates were not collected for the 
samples in this data package.  All detected contaminants 
are assumed to be related to the site.

Yes         No                                                       Comments



28a. Were all blank samples free 
of analyte contamination? Method blanks did not contain detectable contaminants. 

Yes         No                                                       Comments


28b. Were field duplicates 
collected as required? Field duplicates were not collected or required for these 

samples.  

Yes         No                                                       Comments


If no, explain

Field duplicates were not collected as part of this sampling 
event.  The usability of the results is not affected by this.

28c. Are field duplicate relative 
percent differences within data 
validation quality control limits?

Yes         No                                                       Comments



If no, explain

29. Please provide an Excel or CSV file to the DEQ project manager (via e-mail or CD) that lists all samples 
evaluated in this summary and lists any qualified data. 
Please use the following format:

Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Example 48310-2.31E Example GW-1 R Sample dropped in lab and unrecoverable

Example 48310-2.32D Example GW-2



Please use the following format for qualifiers.  See EPA's National Functional Guidelines for more information on 
qualifiers for unique samples such as dioxins.

Qualifier Explanation
C Pesticide and Arochlor results confirmed with GC/MS
J- Estimated value, may be biased low
J Analyte identified, but concentration is estimated

J+ Estimated value, may be biased high
NJ Tentatively identified compound
R Sample result rejected
U Analyte analyzed for, but not detected above quantitation limit
UJ Analyte not detected above CRQL, but CRQL may be inaccurate
X Pesticide and Arochlor results attempted using GC/MS, but unsuccessful

If you wish to manually enter qualified sample results, please use the table below.

Add Sample Lab ID Field Sample ID Qualifiers Comments (indicate whether the issue 
biases the results high or low)

Delete Sample no data were qualified in this report

30. What is the percent
completeness (samples planned 
versus valid samples collected)?

Comments
100

Yes         No Comments


31. Was the completeness goal
met?

32. Other general comments or observations?

Split Samples

33. Did DEQ collect split samples?
Yes         No Comments



Open Instructions Hide InstructionsPrint Form Save As



Does the water 
source contain a RCRA 
listed or characteristic 

waste?

Yes

For a characteristic hazardous waste, the water 
must be treated to remove the characteristic of 

toxicity (i.e., to meet Toxicity Characteristic 
Leaching Procedure.)  If the water contains a listed 
hazardous waste, the concentrations must be below 
the relevant health-based level and you must obtain 
a "no longer contained-in" determination from DEQ.

No

Does purge water
exceed DEQ-7, RBSLs, or 

EPA MCLs?
Yes

No

Discuss with your DEQ 
Technical Contact and be 
prepared to answer the 

following questions

Is purge water
from a more contaminated 
aquifer than the shallowest 

aquifer?

Purge water cannot be 
disposed of on the groundYes

No

Will discharge of
purge water likely

result in exceedance of soil 
screening/cleanup

levels?

Yes Purge water cannot be 
disposed of on the ground

No

Can purge water 
discharge cause a 

discharge to surface
water?

Yes

No

Purge water cannot be 
disposed of on the ground

Then purge water can
be disposed of on the 

ground

DISPOSAL OF UNTREATED PURGE WATER FROM 
MONITORING WELLS

7/27/2015

Does purge water
have visible pollutants (e.g., 

free product)?

No

Yes Purge water cannot be 
disposed of on the ground

Is purge water
from a mine adit or long-

term pumping test?

No

Yes Purge water cannot be 
disposed of on the ground

deq.mt.gov/StateSuperfund/PDFs/DEQ7_2012.pdf
http://deq.mt.gov/statesuperfund/PDFs/rbca/rbca_appx_c.pdf
http://www.epa.gov/region9/superfund/prg/
http://www.deq.mt.gov/StateSuperfund/PDFs/ContainedInGuidance.pdf
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Waste Manifest















MT DEQ | Helena Solvent Site - SVE System Summary Report

Attachment 1     
Operations and Maintenance (O&M) Manual



 

PREPARED FOR: 

Montana Department of Environmental Quality 
Waste Management & Remediation Division 
PO Box 200901 
Helena, MT 59620-0901 

May 31, 2017 

PREPARED BY: 

Operations & Maintenance Manual
Helena Solvent Site SVE System

DEQ-Contract No. 414026 

303 Clarke Street | Helena, MT 59601 | 406.443.6169 
w w w . h y d r o s i . c o m



HSS O&M Manual | DEQ Contract No. 414026  
 

  2017.05.01 | Page i 

Table of Contents 
1.0 SVE System Operational Procedures ............................................................................ 1 

1.1 SVE Equipment .............................................................................................................. 1 
1.2 System Startup ............................................................................................................... 2 
1.3 Ongoing Operation (Scheduled System Checks) ........................................................... 2 
1.4 Temporary Shutdown ..................................................................................................... 3 
1.5 GAC Replacement .......................................................................................................... 3 

2.0 SVE Monitoring Procedures ............................................................................................ 4 
3.0 Maintenance Schedule .................................................................................................... 5 
4.0 Emergency and Safety ..................................................................................................... 7 
 
 
 
Figures – As-Built Diagrams 

Figure 1 SVE System Layout As-Built  

Figure 2 SVE System Surface Equipment As-Built 

 
Tables 

Table 1 SVE Monitoring Schedule  
 
 
Appendices 

Appendix A – Equipment Manufacturer’s Manuals and Cut-Sheets 

Appendix B – Health and Safety Plan 



HSS O&M Manual | DEQ Contract No. 414026  
 

  2017.05.01 | Page 1 

1.0 SVE SYSTEM OPERATIONAL PROCEDURES 
Procedures have been outlined below to assist in the operation and maintenance of the Soil 
Vapor Extraction (SVE) system installed by HydroSolutions Inc at the Helena Solvent Site 
beneath the Hustad Center at 1118 Helena Avenue. System startup, ongoing operation with 
system checks, and temporary shutdown procedures generally address items to check and 
orders of operation so that safe and efficient operation is maintained. Other general operation 
and maintenance (O&M) requirements for long term operation and troubleshooting guides are 
outlined in each manufacturer’s O&M manuals. SVE System As-Built and SVE System Surface 
Equipment As-Built for subsurface and surface equipment are included in Figures 1 and 2 in this 
manual. Manufacturers’ manuals are also included in Appendix A of this manual. 

1.1 SVE Equipment 

Subsurface Equipment 
 4 – 2 inch diameter, horizontal 40 foot (0.010 slot) screens laid beneath the building 

[ID:SVEH1 though 4] 
 1- 4 inch diameter, horizontal 40 foot (0.020 slot) screen laid in a lateral trench on the 

east side of the building [ID:SVEH-5] 

Surface Equipment 
 1-manifold for SVEH-1 through 5, each equipped with heat tape, a ball valve, and 

magnehelic vacuum gauges (0 to 80 inches water column (WC)) 
o Vacuum Gauge Parts available from https://www.dwyer-inst.com/ 

 Blower Assembly (Parts and Service from http://www.tsdmontana.com/) 
o 30 Gallon Knockout Tank with Drain 
o High Level Float Shut-Off Switch 
o Inlet Vacuum Gauge (0 to 100 inches of WC) –[ID:VG-1] 
o Inlet Filter (Gast Part No. AJ151G) 
o Vacuum Relief Valve (Gast Part No. AG252) 
o 1 – SVE Blower (Model R6P155Q-5) 

 5.5 Horsepower, 220 Volt, Explosion Proof Blower (Division 1 and 2, for 
Group D explosive atmosphere)  

 Maximum Air Flow of up to 280 standard cubic feet per minute 
 Single phase 230 volt 
 Maximum Vacuum 85 inches WC vacuum 
 Discharge Muffler (Gast Part No. AJ121F) 

 Outlet Pressure Gauge on discharge pipe (0 to 100 inches WC) – [ID:PG-1] 
 Pitot Tube and Gauge for flow measurement (0 to 300 cfm) – [ID:FM-1] 

o Parts available from https://www.dwyer-inst.com/ 
 Temperature Gauge (0 to 250° F) – [ID:TP-1] 
 GAC #1 Outlet Pressure Gauge (0 to 60 inches WC) – [ID:PG-2] 
 2 – Granular activated carbon canisters (GAC-V-85) 

o 250 lbs. (8.9 ft3) each 
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o Replacement GAC is available from 
http://www.geotechenv.com/pdf/vapor_phase_remediation/gac_vapor_phase_30
_110.pdf. 

1.2 System Startup 

This procedure outlines startup activities for the SVE system after any temporary shutdown. 
 
 Check Temperature in Shed (freezing potential is a concern for condensate in the 

blower/lines/carbon) 
 If frozen conditions, place heater in shed and/or turn on heat tape located on inlet 

header pipes to ensure frozen condensation is thawed. Remove all electrical equipment 
and cords prior to startup. 

 Check Drain Valve Closed on Knockout Drum 
 Check Bleed Valve Closed on Knockout Drum 
 Check Sample Ports (S-1, S-2, S-3) Closed 
 Open all header valves (SVE Trench, SVE-1H, SVE-2H, SVE-3H, SVE-4H) 
 Turn On Blower at Electrical Breaker Box (At Meter) Breaker 6b and 4 
 Listen for Leaks, Abnormal Blower Noise, etc. Shut Down and Investigate as Necessary 
 Check for Vacuum (VG-1), Flow (FM-1), Pressure (PG-1, PG-2), Temperature (TP-1) 
 Balance System for optimal removal while maintaining less than 4 psig and 250 °F into 

the GAC treatment  
 Perform Remediation Monitoring of System (Log Sheet) as Scheduled (See Section 2.0 

below for specific details) 
 Perform SVE Vapor Discharge Monitoring 

o Replace Carbon as per SVE Vapor Discharge Replacement Criteria 
 Lock Shed 

 
1.3 Ongoing Operation (Scheduled System Checks) 

This procedure outlines the items to be performed during scheduled monitoring events such as 
SVE Remediation Monitoring and SVE Vapor Discharge Monitoring. The remediation monitoring 
is performed to assess the system operation and complete ongoing operational maintenance on 
the system. The SVE Vapor Discharge Monitoring is performed to assess the air treatment 
system for operational efficiency and break-through of contaminants which may require carbon 
replacement. 
 
 Perform Remediation Monitoring of System (Log Sheet) as Scheduled (See Section 2.0 

below for specific details) 
 Perform SVE Vapor Discharge Monitoring as Scheduled 

o Replace Carbon in accordance with SVE Vapor Discharge Replacement Criteria  
 Shut Down Blower at Electrical Breaker Box (At Meter) Breaker 4 and 6b 
 Check Knockout Drum Level (drain if necessary by opening drain valve and bleed valve) 
 Check Inline Filter, clean or replace if necessary 
 Check Knockout Drum Drain and Bleed Valve Closed 
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 Turn Blower on at Electrical Breaker Box (At Meter) Breaker 4 and 6b 
 Lock Shed 

 
1.4 Temporary Shutdown 

This procedure outlines a detailed preparation for temporary shutdown of the SVE system. A 
temporary shutdown is one where the system is put in an inoperable mode without an 
immediate startup. Special considerations should be made if the system will be shut down 
during periods of subfreezing weather to avoid line blockages or seized equipment. 
 
 Perform Remediation Monitoring of System (Log Sheet) as Scheduled (See Section 2.0 

below for specific details) 
 Shut Down Blower at Electrical Breaker Box (At Meter) Breaker 4 and 6b 
 Consider Disconnection of Temporary Electrical Connection at Service Entrance if 

Shutdown is Long-Term or Indefinite. 
 Close All Header Valves (SVE Trench (SVEH-5), SVEH-1H, SVEH-2H, SVEH-3H, 

SVEH-4H) 
 Open Bleed Valve on Knockout Drum 
 Check Knockout Drum Level (drain if necessary by opening drain valve) 
 If shutdown is short-term in subfreezing weather, consider auxiliary heat and activating 

heat tape on inlet pipes to prevent or thaw freezing condensation in blower/lines/carbon 
during shutdown or otherwise just prior to startup.  

 Lock Shed 
 
1.5 GAC Replacement 

This procedure outlines the details for GAC replacement in the event that break-through has 
been established through monitoring measures.  
 
 Perform Remediation Monitoring of System (Log Sheet) as Scheduled (See Section 2.0 

below for specific details) 
 Shut Down Blower at Electrical Breaker Box (At Meter) Breaker 4 and 6b 
 Loosen Inlet/Outlet Union Fittings on both GAC #1 and GAC #2 
 For GAC #1, Remove PVC Inlet/Outlet Fittings and Place Bungs on Drum Inlet/Outlet, 

Then Removed GAC #1 and Dispose GAC in Accordance with Regulatory Requirements 
 Move GAC #2 in in place of GAC #1 by Orienting Drum Inlet with Union Joint, Connect 

Union Joints and Check for Seal 
 Move Replacement GAC in to Former GAC #2 Position 
 Make Sure GAC has settled in drum if it has been rolled and not upright and Remove 

Inlet/Outlet Bungs 
 Install PVC Inlet/Outlet Fittings and Orient Inlet with PVC Union Joint, Connect Union 

Joints and Check for Seal.  
 Turn Blower on at Electrical Breaker Box (At Meter) Breaker 4 and 6b 
 Lock Shed 
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2.0 SVE MONITORING PROCEDURES 

Monitoring of the SVE system should be performed on a regular basis as approved by the 
project manager. The system is set up to take readings of required parameters at letter/number 
identifications location corresponding to locations marked on Figure 2. Each parameter sample 
location is marked on the system piping with the corresponding identifier. 
 
Parameters to be monitored each event include the following locations. 
 
 System Vacuum – VG-1 
 System Flow – FM-1 
 Discharge Temperature – TP-1 
 Discharge Pressure – PG-1 
 GAC #1 Discharge Pressure – PG-2 
 PID reading – Sample Ports S-1, S-2, S-3 
 Analytical Sampling as Necessary at Sample Ports S-1, S-2 and/or S-3 

 
The proposed monitoring schedule for the SVE system is detailed in Table 1, SVE Monitoring 
Schedule below. Any deviations to the proposed monitoring schedule should be discussed with 
DEQ prior to modification. 
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Table 1: SVE Monitoring Schedule  
  Bi-weekly  Monthly Quarterly As Needed
SVE System 
Check 

X       

SVE System 
Influent and 
Effluent PID 
Readings 

X       

Analytical 
samples of GAC 
influent/effluent 
(Tedlar bags for 
8260 for influent 
and TO15 SIM 
for effluent) 

    X *note, if bi-
weekly PID 
readings suggest 
breakthrough, 
then analytical 
sampling may 
need to occur 
prior to the 
scheduled 
quarterly event

SVE System ROI 
Measurement 
and System 
Optimization 

    X  

Performance 
updated for 
removal rates 
and GAC usage 

  X    

GAC Disposal 
and reorder 

     Approx. every 30 
to 60 days

         
 
 

3.0 MAINTENANCE SCHEDULE 
Maintenance will be performed in conjunction with system monitoring and any scheduled 
maintenance of the indoor mitigation system. Proper maintenance will ensure that the system is 
operating at its design performance to protect the environment, the health of the general public, 
and the health of personnel working at the HSS and by achieving the objective of reducing the 
contaminant source material and the potential for vapors to migrate upward and impact indoor 
air within the building. 
 
If at any time, the SVE system described above is believed to be malfunctioning or operating at 
a sub-standard capacity, the system is to be shut-down until the problem can be isolated and 
remedied. All site personnel performing system monitoring will be familiar with the equipment 
and operation of the system and review the ongoing performance data to determine system 
functionality. In the event that the system is not performing to design standards, potential 
problems will be identified and remedied prior to affecting the site personnel, the general public, 
or the environment. 
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Primary maintenance would include the cleaning or replacement of the inline filter when dirty, 
replacement of GAC when breakthrough occurs, and draining of the knock-out drum when full. 
Any material deemed potentially hazardous such as knock-out drum contents or spent GAC will 
be handled and disposed in accordance with regulatory requirements. The water drained from 
the knock-out tanks will be analyzed for VOCs and disposed of per DEQ requirements. 
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4.0 EMERGENCY AND SAFETY 
In the event of a site emergency, the following personnel should be notified directly: 
 
Ms. Laura Alvey, Project Manager 
Montana Department of Environmental Quality, Helena, Montana 
406-444-0212 
 
Mr. David Donohue, Project Manager 
HydroSolutions Inc 
406-443-6169 
 
If the site emergency involves a threat to personal health and safety, or includes an injury, refer 
to the site-specific Health and Safety Plan (HASP). All other site emergencies not covered in the 
site-specific HASP should be referred to one of the listed personnel above or the proper 
emergency response agency, depending on the seriousness and nature of the emergency. 
 
At all times, on-site personnel are referred to the HASP for procedures and personnel protective 
equipment requirements. Questions are to be referred to the personnel listed above or the site 
safety supervisor. 
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GAST 

R3105N-50 

Recommended 
Accessories 

Pressure Gauge 
Vacuum Gauge 
Pressure Filter 
Vacuum Filter (lnline) 

- -- ·--

R3.:.R7.1Explosion-Proof Series 
REGENAIRe Regenerative Blowers 

R4 - R7 Series 

R3 Series R4 Series R4P Series 

AJ496 AJ496 AE133 
AJ497 AJ497 AE134 

AJ126C AJ126D AJ126D 
AJ151C AJ151D AJ151 D 

Explosion Proof Motors 
Maximum Maximum Maximum 

Pressure (inH20) Vacuum (inH,O) Air Flow (CFM) 
MODELS 60Hz 50 Hz 60Hz 50 Hz 60Hz 50 Hz 

R3105N-50 43 31 40 28 53 44 

R4110N-50 
R4310P-50 51 38 48 35 92 74 

R4P115N-50 65 45 60 40 133 112 

R5125Q-50 55 - 60 - 160 -
R5325R-50 65 50 65 47 160 133 

R6130Q-50 60 75 70 65 215 180 
R6340R-50 100 75 80 65 215 180 

R6P155Q-50 95 80 85 65 280 235 
R6P355R-50 100 80 85 65 280 232 

R7100R-50 100 90 110 85 425 350 

PRODUCT FEATURES 
• Rugged design, maintenance free 

• Quiet operation within OSHA standards 

• Blowers and motors rated for continuous duty 

• ULand GSA approved multi-voltage motors, incorporating 
approved thermal protection 

• Motors classified as Explosion Proof Division 1 and 2, for 
Group D explosive atmospheres 

• Motors carry full rated load at temperatures below Class 8 
motor insulation limits 

• Class F motor insulation used in motors larger than 1 HP 

• Motors conform to NEMA frame sizes; motor enclosures 
conform to IP54 (suitable for outdoor use) 

• Pilot duty thermal overload protection is standard on all 1 HP 
and larger motors 

• Double sealed motor ball bearings with a 810 life exceeding 
30,000 hours of continuous operation at the maximum rated 
continuous blower load 

• Sealed air streams 

• Aluminum impeller, housing, and cover; viton shaft seal 

• Pressurized and leak-tested to less than 5 cc/minute 

RS Series R6 Series R6P Series R7 Series 

AE133 AE133 AE133 AE133 
AE134 AE134 AE134 AE134 

AJ126D AJ126F AJ126F AJ126G 
AJ151E AJ151G AJ151G AJ151 H 
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GAST R3-R7 ·Explosion-Proof Series 
REGENAIR. ,Regenerative Blowers 

Product Dimensions (inches, mm) 

Model R3 
2.00 
50,80 

4 x .41 Thru ·
03JlP· 
~· 8.12Rer1 

206,24 
1 8.06 Ref. 

204 ,7 
I 

Models R4, R4P, R5, R6 

Product Dimensions (inches, mm) 

Model A B c 
R3105N-50 5.21 1.37 12.3 

132 35 312 
R4110N-50 6.18 1.68 15.34 

157 43 390 
R4310P-50 6.18 1.68 14.09 

157 43 358 
R4P115N-50 6.98 1.84 17.41 

177 47 442 
R5125Q-50 7.02 1.82 17.59 

178 46 447 
R5325R-50 7.02 1.82 16.75 

178 46 1425 
R6130Q-50 7.75 1.94 18.97 

197 49 482 
R6340R-50 7.75 1.94 18.82 

197 49 478 
R6P155Q-50 9.77 3.15 22.81 

248 80 579 
R6P355R-50 9.77 3.15 19.92 

248 80 506 
R7100R-50 10.79 3.64 22.77 

274 92 578 
Notice: Specifications subject to change without notice. 

K 

D E 

3.25 3.06 
83 78 

3.75 2.85 
95 72 

3.75 2.84 
95 74 

4.50 3.25 
114 83 
4.50 3.55 
114 90 
4.50 3.55 
114 90 
5.50 3.85 
140 98 
5.50 3.85 
140 98 
5.12 5.51 
130 140 
5.12 5.51 
130 140 
8.36 8.50 
212 216 

F G 
11 .06 12.75 
281 324 

12.44 12.34 
316 313 

12.44 12.34 
316 313 

13.93 13.75 
354 349 

14.22 13.72 
361 348 

14.22 13.56 
361 344 

16.02 15.17 
407 385 

15.89 15.17 
404 385 

16.85 16.75 
428 425 

16.85 16.75 
428 425 

21.50 18.00 
546 457 

Models R6P, R7 

.59 Dia. thru(4) R6P 
15 

.56 Dia. thru(4) R7 
14.2 

Mounting Hole Detail 

R41 10N-50 

.035Rel T 
8 ,89~ .47 

11,94 
FuiiR 

H I J 
3.88 8.06 8.12 
99 205 206 

3.96 8.86 8.93 
101 225 227 
3.96 8.86 8.93 
101 225 227 
4.75 10.25 10.31 
121 260 262 
4.75 10.25 10.31 
121 260 262 
4.75 10.25 10.31 
121 260 262 
4.92 11.38 11.42 
125 289 290 
4.92 11 .38 11.42 
125 298 290 
5.00 - 11.42 
127 - 290 
5.00 - 1•1.42 
127 - 290 
7.90 - 14.76 
201 - 375 

R4310P-50 

.035 Ref 
18.8947 

Full~1 .94 

K L 

9.38 10.15 
238 258 

10.00 11.80 
254 300 

10.00 11 .80 
254 300 

11.75 13.61 
298 346 

11 .75 13.80 
298 351 

11.75 13.80 
298 351 

12.96 15.34 
329 390 

12.96 15.34 
329 390 

12.80 18.14 
325 461 

12.80 18.14 
325 461 

16.14 20.03 
410 509 

R4P, RS, R6 

FuiiRTAx.59 
14,99 

M 

.53 
13 
.44 
11 
.44 
11 
.60 
15 
.59 
15 
.59 
15 
.52 
13 
.52 
13 
.50 
13 
.50 
13 
.56 
14 
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GAST 
Product Specifications 

MODEL NUMBER 

Motor Enclosure 

HP/kW 
60Hz 
50 Hz 

Voltage 
60Hz 
50 Hz 

Amps 
60Hz 
50 Hz 

Starting Amps 
60Hz 
50 Hz 

Insulation Class 
Recommended NEMA Starter Size 

Net Weight (lbs/kg) 

MODEL NUMBER 

Motor Enclosure 

HP/kW 
60Hz 
50 Hz 

Voltage 
60Hz 
50 Hz 

Amps 
60Hz 
50 Hz 

Starting Amps 
60Hz 
50 Hz 

Insulation Class 
Recommended NEMA Starter Size 

Net Weight (lbs/kg) 

MODEL NUMBER 

Motor Enclosure 

HP/kW 
60Hz 
50 Hz 

Voltage 
60Hz 
50 Hz 

Amps 
60Hz 
50 Hz 

Starting Amps 
60Hz 
50 Hz 

Insulation Class 
Recommended NEMA Starter Size 

Net Weight (lbs/kg) 

R3-R7·Explosion-Proof Series 
REGENAIR" Regenerative Blowers 

R3105N-50 R4110N-50 R4310P-50 

XPFC XPFC XPFC 

.50/0,37 1.0/0,75 1.0/0,75 

.33/0,25 .60/0,45 .60/0,45 
115/208-230-1 115/208-230-1 208-230/460-3 
11 0/220-240-1 110/220-240-1 220/380-3 

5.2/2.9-2.6 11 .4/6.2-5.6 3.4-3.3/1.6 
4.8/2.4-2.2 9.2/5.2-4.6 3.2/1.6 

12.5@ 230V 36.5@ 230V 19.7@ 230V 
13@ 220V 40.6@ 240V 23.3@ 220V 

B B B 
00/00 0/00 0/0 

52/24 60/28 58127 

R5125Q-50 R5325R-50 R6130Q-50 

XPFC XPFC XPFC 

2.0/1,5 2.0/1,5 3.0/2,2 
- 1.5/1,1 2.5/1,9 

115/230-1 208-230/460-3 230-1 
- 190-220/380-415-3 220-240-1 

25/12.5 6.6-6.1/3.05 16.3 
- 5.0-4.4/2.5-2.6 14.7-13.5 

78@ 230V 48@ 230V 64@ 230V 
- Consult Factory Consult Factory 
F F F 

1/0 0/0 1 

77/35 75/34 129/59 

R6P155Q-50 R6P355R-50 R7100R-50 

XPFC XPFC XPFC 

5.5/4,1 6.0/4,5 10/7,5 
4.0/3,0 4.5/3,4 8.0/6,0 
230-1 208-230/460-3 208-230/460-3 

220-240-1 190-220/380-415-3 190-220/380-415-3 
29.9 20-18/9 26.5-24/12 

20.8-19.1 14.9-11/7.45-5.8 23.2-21.0/11.6-10.9 
198.4@ 230V 59@ 460V 105@ 460V 
189@ 240V Consult Factory Consult Factory 

F F F 
0/2 1/0 2/1 

.243/110 233/105 297/134 
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R4P115N-50 

XPFC 

1.5/1,1 
1.0/0,75 

115/208-230-1 
110/220-240-1 
20.3/11.2-1 0.6 

15.217.6-8 
60.6@ 230V 

Consult Factory 
F 

1/0 

79/36 

R6340R-50 

XPFC 

4.0/3,0 
3.0/2,2 

208-230/460-3 
190-220/380-415-3 

13-12/6 
14.4-13.417.2-6.8 

125@ 230V 
Consult Factory 

F 
1/0 

112/51 

www.gastmfg.com 



GAST .R3-R7 Explosion-Proof Series 
REGENAIR" Regenerative Blowers 

R6340R-50 

mbar psig PRESSURE 
250 

200 

150 

100 

50 

3.5 

3.0 

2.5 

"\ 
f\ 60Hz I---

~ \ 
2.0 

1.5 

1.0 

50Hz 1\ \ 
0 

\ 

\ \ 
.5 

0 
~\ f\ 

0 100 50 150 200 250 CFM 

100 200 300 400 
Free Air Flow 

4500 

Power 3500~60Hz ~ 
Input 2500. . - . ~ 
Watts 15ooL---::::;t:~-=t====+- 50 z soot::....-....L __ J...._ _ _J.... __ J...._ _ _, 

~r~:ro;~ !~~F~~~~:tl ::::tl ~50~j~z~~=~j~~t~f]!O~Hz9 
0o !:----:2~0--4~0---:6~0-----:8~0-~100 in H

2
0 

50 100 150 200 250 mbar 
Pressure 

R6P155Q-50 

mbar psig PRESSURE 
250 

200 

150 

100 

50 

3.5 0 

3.0 

0 

1.5 0 

0 

0 
0 

\s1Hz 

I~ 1\ 50 Hz 

\ \ 
\ \ 
\ \ 

50 100 150 200 250 300 CFM 

100 200 300 400 
Free Air Flow 

7000 ~ 

~= ~~bl rn--j 1ooot:-= -L. ___ J...._ _ _J.... __ J...._ _ _, 

A~~::p::r-=-+I--~I~50~H~zt~~~~6~0~H~zl 
Rise (°F) sol----I-_ ---1-_ ---1-_ --r+-~_ 

0 
0 20 40 60 80 100 in H20 

50 100 150 200 250 mbar 

Pressure 
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mbar inHg 
200 6.0 

VACUUM 

150 

100 

50 

5.0 \ 
\. \.60Hz 

4.0 

3.0 

2.0 

\ \ 50 Hz 

\ ~ 
1.0 

\ 1\\ 
50 100 150 200 250 CFM 

100 200 300 400 
Free Air Flow 

~2! :~·~[~~~~~-==-~§~fS§~6~o~Hz~~~~o~H~~~~ 
Blower ~~~~~ ::~t==~~ ~~50 ~~z~~ Air Temp 1001-- . 

Rise (° F) sol-: ---l-----+-----11---l 
0oL. ---2.J..0 __ ---~,40 __ __,6o'--~80 in H

2
0 

50 100 
Vacuum 

150 200 mbar 

mbar inHg VACUUM 
250 7.5 0 

6.5 
200 

5.5 

150 4.5 0 

3.5 
100 0 

' 50 0 

.5 
0 
0 

' 
' 

~OHz 

50Hz\ \ 
[\ 1\ 

\ \ 
1\ ' r\ 

50 100 150 200 250 300 CFM 

100 200 300 400 500 m 3 /h 
Free Air Flow 

50 100 150 200 250 mbar 

Vacuum 
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Vapor Phase Carbon Media geotech 
GAC-V Filter- 30-110 lb. (13.6-50 kg) Vessels 

The GAC-V Filter is a media filter vessel designed to treat vapor streams. While the typical design application is 
activated carbon adsorbent unit, the filter vessel can easily accommodate a variety of media. 

• Vapor phase organics removal (activated carbon) 

• SVE off gas treatment 

• Air stripper off gas treatment 

• Odor off gas treatment 

• Storage tank purge vapor treatment 

• Pilot study 

• Industrial process treatment 

• Call Geotech for larger systems 

ti 16r-------~--~--~--~----_, 
~ 14r-----~r--,~-,~~~----~ 
~ 12 .-_--,.GA-::C--V.J-0-, 

e 10 r------+--,F-~'--~--------~ ~ GAC-V-55 
C ....... GAC-V-85 

f ....... GAc-V-110 

~ sr---~~~~~------------_, 
£ 4r-~~~~~--------------~ 

100 200 300 400 500 600 

Flow Rate (CFM) 

Model I r;pc . . - ~ c 

OveraiiHeight 2'6" (.76m) 2'10" (.86m) 3'3" (1m) 3'7" (l.lm) 

Diameter 18" (.46m) 23" (.58m) 28" (.71 m) 32" (.81 m) 

Inlet/Outlet {FNPT) 2" 2" 2" 2" 

Drain/Vent {FNPT) OPT OPT OPT OPT 

GAC Fill {lbs.) 100 {45.4 kg) 175 {79.4 kg) 250 {113.4 kg) 350 {1 58.8 kg) 

Shipping/Operational Weight 135/ 160 lbs. {61 .2/72.6 kg) 225/ 300 lbs. {1 02/ 136 kg) 325/455lbs.{147.4/ 206.4 kg) 450/600 lbs. (204.11272.1 kg) 

Vessel/Internal Piping CS/ CS (False Floor) CS/ CS (False Floor) CS/ CS (False Floor) CS/ CS (False Floor) 

Internal Coating Polyamide Epoxy Resin Polyamide Epoxy Resin Polyamide Epoxy Resin Polyamide Epoxy Resin 

External Coating Urethane Enamel Urethane Enamel Urethane Enamel 

4 psig/ 250' F (.3 bar / 121 'C) ; 4 psig/ 2SO' F (.3 bar /121 ' C) I 4 psig/250'F (.3 bar / 121 ' C) Maximum Pressure/Temperature 

Cross Sectional Bed Area 2.8 ft.2 (.26m2) 2.8 ft. 2 (.26m2) 3.7 ft. 2 (.34m2) 

Bed Depth/Volume 2.2 ft./6.3 ft.' (.7m/.18m') 2.2 ft./6.3 ft.' (.7m/.18m') 2.4 ft./8.9 ft.' (.73m/.25m3) 

gac_vapor_phase_30_110.qxp 12/27/11 

CALL GEOTECH TODAY (800) 833-7958 
Geotech Environmental Equipment, Inc. 

2650 East 40th Avenue • Denver, Colorado 80205 
(303) 320-4764 • (800) 833-7958 • FAX (303) 322-7242 

email: sales@geotechenv.com website: www.geotechenv.com 

Urethane Enamel 

4 psig/ 250' F (.3 bar/121 ' C) 

4.9 ft.' (.45m2) 

2.6 ft./12.5 ft.' (.8m/.35m') 
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HELENA: 406.443.6169 | 303 Clarke St. | Helena, MT 59601| BILLINGS: 406.655.9555 | 1500 Poly Dr. Suite 103 | Billings MT, 59102 

w w w . h y d r o s i . c o m  

SITE SAFETY & HEALTH PLAN 

Project: DEQ Task Order 8 Helena Solvent Site 

Plan Date:09/19/2016 Update:12/9/2016 

Plan by: Rye Svingen Site Safety Officer:  Luke Osborne   

Site Name: Helena Solvent Site (HSS) Location: Helena, Montana 

Dates of Work: June 2016- May 2017 Site Type: Active, Urban/Industrial 
(Review & update as needed)     

Description/Objectives of Work: Continue Operation and Maintenance of the Existing Indoor 
Air Mitigation System, SVE Pre-Design Investigation, Design and Install SVE System, SVE 
Performance Monitoring 

Personnel & Responsibilities 
Name Company Site Responsibilities 
David Donohue HydroSolutions Project Manager 
Shane Bofto HydroSolutions Senior Engineer 
Luke Osborne HydroSolutions Health & Safety 

Officer/Engineer 
Rye Svingen HydroSolutions Field Team Leader/On-site 

Safety Manager 
Scott Wheaton HydroSolutions Assistant Geologist 
Amanda Osborne HydroSolutions Field Engineer 

Other Project Policies 
Project Documents: HydroSolutions Health and Safety Manual (incorporated by reference for 
HydroSolutions personnel) 
Required Training: 24hr HAZWOPPER and Current 8hr Refresher. 
On-Site Job Safety Analysis (JSA): as-directed by on-site safety manager. 
Applicable SOPs: 
Special Equipment: See Task Specific Standard Operating Procedure  
Personnel Decon.: Wash hands well before eating or other hand to mouth contact. 
Equipment Decon.: LiquiNox and Deionized(Distilled) Water, triple rinse. Use disposable if 
possible. 
Subcontractors:  Subcontractors will be responsible for adherence to their own H&SP at 
the direction of the Project Manager 

Waste Types and Description:   Are hazardous materials/wastes anticipated? 
Describe.  

Yes. Groundwater and soil within the HSS is contaminated with chlorinated solvents, namely 
tetrachloroethene (PCE) and trichloroethene (TCE). Vapor intrusion in indoor spaces is also 

http://www.hydrosi.com/
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known to exist. Project personnel may encounter these contaminated soils, groundwater, and 
indoor air through the course of the project.  

Hazard Identif ication/Description and Mitigation: 
Check all that apply; list others not shown: 
check Hazard Proposed Hazard Mitigation 
x Contaminated air/soils/water Sample Handling SOP 
x Gases/Potential VOC release and 

exposure 
On-site monitoring with PID, 4-gas meter 

x Petroleum products and wastes Sample Handling SOP 
Toxic metals 

x Sample handling and preservatives Sample Handling SOP 
x Overhead Utilities, objects, tools Review procedures in JSA, PPE 
x Ladders and stationary equipment Review procedures in JSA 
x Mechanical equipment, blowers, drill 

rigs, moving parts 
Review procedures in JSA 

Confined Space 
x Trenches Review procedures in JSA 

Heights 
x Vehicular/Traffic Review procedures in JSA 

Remote worksite 
Working alone 

x Power tools, hand tools Review procedures in JSA 
x Buried utilities Review procedures in JSA 
x Heavy Lifting Review procedures in JSA 
x Pinch points Review procedures in JSA 
x Climate/extreme weather Maintain hydration; avoid exposed skin 

Dust 
x Noise PPE 

Personal Protective Equipment (PPE): 
PPE will be worn as directed by the on-site safety manager depending on the task at hand. PPE 
directives will be disseminated in the tailgate meeting.  

Work Zone Person &/or Job Function PPE Level * 
Outside/inside Commercial 
Building  

Professionals D3 

Invasive Drilling/Mechanical Professionals, contractors D1/D2 
* A, B, C or D.  Standard (D1) = Hardhat, Safety glasses, work gloves, steel-toed boots
(D2) = +Nitrile gloves, (D3) (as-directed by On-site Safety Manager): +Hi-vis safety vest, hearing 
protection as needed. 

EMERGENCY CONTACT INFORMATION: 
Emergency Medical Contacts: Emergency 9-1-1
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St. Peters Hospital 
2475 E Broadway St, Helena, MT 59601 
(406) 442-248 
Maps attached 
Underground Utilities (Gas): Emergency 9-1-1
Northwestern Energy 
888-467-2669 

UMCI Jerry Davis 
406-933-5300 
406-475-2226 

Overhead Utilities (Electricity): Emergency 9-1-1
Northwestern Energy 
888-467-2669 

Client Contact: 
Laura Alvey - Montana DEQ 
406-444-0212 

Andy Hustad- Building Owner 
512-574-0316 

Joe Mueller-Building Manager/Owner Representative 
406 431-3034 
406 442-2077 

Other Contractors: 
Cascade Drilling 
Andrew Punsoni 
503-775-4118 
925-768-8377 

Eagle Electric 
406-442-8685 

4O6 Underground 
Rich Williams 406-439-1493 
Beau 406-521-0015 

APPROVAL: 

Signed:  __________________________________ 
HydroSolutions Inc Safety Manager 

__________________________________________ 
HydroSolutions Inc Site Safety Officer 
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Field Copy:       File Copy:   Subcontractor Copy: ____ 

Attachments: 
1. On-Site Contractors and Visitors
2. Map of Medical Facility
3. OHSA Permissible Exposure Limits
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On-site Contractors and Visitors  
I understand, and agree to comply with, the provisions of the above referenced H&SP for work 
activities on this project. 

Print Name Organization Signature 
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Map of local medical facility.
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Regulatory Limits Recommended Limits 
OSHA PELs(b) Cal/OSHA 

PEL(c)  
(as of 4/26/13) 

NIOSH 
REL(d)  
(as of 

4/26/13) 

ACGIH® 2015 
TLV®(e) Substance 8-hour 

Time 
Weighted 
Average 
(TWA) 

Acceptable Ceiling 
Concentration 

Acceptable maximum peak above the 
acceptable ceiling concentration for an 8-

hr shift 
Concentration Maximum Duration 8-hour 

TWA 
(ST) STEL 
(C) Ceiling 

Up to 10-
hour TWA 
(ST) STEL 
(C) Ceiling 

8-hour TWA 
(ST) STEL 
(C) Ceiling 

Tetrachloroethylene 100 ppm 200 ppm 300 ppm 5 min in any 3 hr 25 ppm 
(ST) 100 
ppm 
(C) 300 
ppm 

Ca 
See 
Appendix A 

25 ppm 
(ST) 100 ppm 

 

Abbreviations 
• C = Ceiling limit 
• Ca = Potential occupational carcinogens 
• CAS No. = Chemical Abstract Service Number 
• f/cm3 = fibers/cubic centimeter 
• f/cc = fibers/cubic centimeter 
• hr = hour 
• IHL = Inhalable 
• IFV = Inhalable Fraction and Vapor 
• m3 = cubic meters 
• min = Minute 

• mg/m3 = milligrams/meter cubed 
• PAH = Polycyclic aromatic hydrocarbons 
• PNOR = Particulates not otherwise regulated 
• ppm = parts per million 
• resp. = respirable 
• ST = Short Term Exposure Limit 
• Thor. = Thoracic fraction 
• TLV® = Threshold Limit Value 
• TWA – Time weighted average 
• V = Vapor and aerosol 

 

http://www.cdc.gov/niosh/npg/nengapdxa.html
http://www.cdc.gov/niosh/npg/nengapdxa.html
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