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Subject: Kirtland Air Force Base Bulk Fuel Facility – Groundwater Extraction Pilot 

Implementation and Additional Plume Characterization Letter Work Plan 

Addendum #3 

 

This Kirtland Air Force Base (KAFB) Bulk Fuel Facility (BFF) Groundwater Extraction Pilot 

Implementation and Additional Plume Characterization Letter Work Plan Addendum #3 has been 

prepared by CB&I Federal Services LLC (CB&I) for the U.S. Army Corps of Engineers (USACE), 

Albuquerque District, under Contract No. W912DY-10-D-0014. Groundwater analytical results and 

geotechnical data collected from deep probe well KAFB-106212 are presented herein. Results are used to 

further characterize the vertical extent of the dissolved-phase ethylene dibromide (EDB) plume, and to 

design an extraction well and five deep groundwater monitoring wells. Data from those groundwater 

monitoring wells will further characterize the vertical and lateral extent of the EDB plume. The extraction 

well will be used for aquifer testing and implementation of the groundwater extraction pilot test. Results 

from the aquifer test will be used to update the conceptual site model (CSM), refine the groundwater 

model, and to determine the optimal design and placement of three additional extraction wells, which will 

be covered under a subsequent work plan. 

 

Deep Probe Well KAFB-106212 
 
Installation and Sampling 

 
Deep probe well KAFB-106212 was installed between January 19 and February 16, 2015 to delineate the 

vertical extent of the EDB plume in the vicinity of monitoring wells KAFB-106035, KAFB-106036, and 

KAFB-106037. KAFB-106212 is located approximately 50 feet from the planned location of extraction 

well KAFB-106228. The deep probe well was developed on February 18 and 19, 2015, in accordance 

with the August 1, 2014 Work Plan (USACE, 2014a), herein referred to as “Work Plan.” The well 

completion diagram, boring log, and development log for the deep probe well are included in 

Appendix A. 

 

Continuous core sampling was performed from 10 feet above the water table (447.75 feet below 

ground surface [bgs]) to the total depth of the borehole (564.9 feet bgs) during drilling of the borehole for 

KAFB-106212 in accordance with the Work Plan. The cores were retrieved and logged for lithology and 

sub-portions of selected cores were submitted for particle-size, permeability, hydraulic conductivity, 

effective porosity, and mass of solid organic carbon analysis. Continuous core sampling was performed in 

accordance with the August 1, 2014 Work Plan (USACE, 2014a). In the interval that was continuously 

cored, material downhole was characterized as primarily well graded and poorly graded sand with 

occasional layers of increased clay or silt content, as well as silty or clayey sand. Clay lenses were present 

in the borehole at 467 feet, and from 547 feet to 550 feet. Results of the geotechnical analyses are 

included in Appendix C. 

 

Groundwater sampling was performed on March 2 through 4, 2015, in accordance with the Work Plan, 

the approach described in Work Plan Addendum #2 (USACE, 2015), and as approved in the subsequent 

response from the New Mexico Environment Department (NMED) (NMED, 2015). Triplicate 

groundwater samples were collected from KAFB-106212 on three successive days for a total of 

nine samples. Replicate samples were collected to provide sufficient data to statistically determine if 
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EDB concentrations were greater than or less than, the 0.05 micrograms per liter (µg/L) maximum 

contaminant level (MCL). The samples were analyzed for the following: field parameters, EDB 

detection/quantification by U.S. Environmental Protection Agency Method SW8011 (EPA, 1986), 

volatile organic compounds, target analyte list (TAL) metals, inorganic anions, and cations. 

 

Groundwater Sampling Analytical Results and Statistical Analysis 

 

Results from all nine groundwater samples were sent to Empirical Laboratories in Nashville, Tennessee 

for analysis. Concentrations of EDB were analyzed using two different methods: SW8260B (volatile 

organic compounds by gas chromatography/mass spectrometry) and SW8011 (gas chromatrography). All 

18 results were nondetect. The results and the detection limit (DL), limit of detection (LOD), and limit of 

quantitation (LOQ) for each analysis are provided in Table 1. Definitions for the three types of reporting 

limits, as defined by the laboratory, are provided below the table. 

 

Method SW8260B was performed to quantify the concentrations of hydrocarbon fuel constituents such as 

benzene. The reporting limits for EDB (a halogenated hydrocarbon) with this method are above the MCL. 

Method SW8011 provides DLs, LODs, and LOQs that are all below the MCL of 0.05 µg/L. The nine 

SW8011 nondetect results provide high confidence that EDB concentrations sampled during March 2, 3, 

and 4, 2015 were below the average DL of 0.00939 µg/L, and provide extremely high confidence that the 

EDB concentrations were below the MCL of 0.05 µg/L during this 3-day sampling period. Full analytical 

results are provided in Appendix B. It is concluded that the vertical extent of the EDB plume has been 

defined in this area, and the design and installation of extraction well KAFB-106228 and the five deep 

groundwater monitoring wells can proceed. The design of both extraction well KAFB-106228 and the 

five deep groundwater monitoring well are described below.  

 

Extraction Well KAFB-106228 
 

Extraction Well KAFB-106228 Design 
 

The average groundwater quality analytical results from the KAFB-106212 samples indicate that the EDB 

concentration is below the 0.05 µg/L MCL, and that the vertical extent of the plume has been delineated. 

Extraction well KAFB-106228 has been designed based upon the groundwater analytical results described 

above, the evaluation of geotechnical grain-size distribution results from core samples (Driscoll, 2003), 

and a preliminary groundwater flow model that established the target groundwater withdrawal rates. The 

model-derived pumping rate was designed to ensure hydrologic control of the aqueous phase EDB plume 

and the consequent design criteria were engineered to make that performance possible. KAFB-106228 

will be installed in accordance with the Work Plan and Addendum #2 (USACE, 2015), and based upon 

NMED approval of the final design. Results of the continuous core samples are located in Appendix C. 

 

As described in the Work Plan, KAFB-106228 will be installed approximately 50 feet from deep probe 

well KAFB-106212, and approximately 25 feet to 70 feet from existing well cluster KAFB-106035, 

KAFB-106036, and KAFB-106037. The water table is expected at approximately 458 feet bgs, and the 

extraction well will be screened to extract water from the shallow, intermediate and deep aquifer zones to 

maximize the capture zone radius of influence. Due to the well depth of approximately 545 feet bgs, the 

extraction pump will be a multi-stage open impeller electric submersible pump designed to meet the total 

system head at the targeted extraction rate. This pump will be sufficiently flexible to allow adjustments to 

optimize pump placement, which will achieve the rate required for a given groundwater drawdown level. 

The required drawdown level will be determined during the aquifer step-test phase.  

 

At the current stage in the design process as described herein, it has not yet been determined if the water-

bearing units encountered in the well bore will exhibit semi-confined or unconfined conditions.  Such 
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conditions will influence the amount of water that can be extracted from the formation, and consequently, 

influence the construction and well capacity in order to extract that volume of water. 

 

Well Design and Construction Materials 

 

The borehole for extraction well KAFB-106228 will be drilled with an air rotary casing hammer rig, 

using a 13
3
/8-inch-diameter driven casing to a 200-feet bgs, and an 11¾-inch-diameter driven casing using 

Stratex™ to under ream the borehole to a 13¼-inch diameter, to the planned total depth of 545 feet bgs.  

 

Drilling, well installation, and well development will be supervised by a qualified CB&I geologist, who 

will prepare a boring log based on cuttings returns.  A typical soil boring log (Visual Classification of 

Soils) is included in Appendix D. During well construction, the geologist will document well construction 

using basic quality check methods: inspecting materials before well construction, recording materials 

used during construction, and inspecting materials after construction.  The geologist will keep CB&I staff 

apprised of drilling conditions and sediments encountered, so that decisions can be made in a timely 

fashion, particularly if it becomes apparent that design changes may be necessary. 

 

Installation of the extraction well will conform to KAFB SOP B1.3, “Monitoring Well Installation,” and 

will include a 5-foot sump constructed of the same stainless steel materials as the well screen to minimize 

potential electrolysis (Tetra Tech, 2004). The well borehole and casing must be straight and plumb with 

no more than a 5.5-foot deviation at the total depth of 545 feet bgs. 

 

The extraction well construction materials and intervals will be as follows: 

 

 The well will be constructed using 8-inch-diameter mild steel casing extending from the ground 

surface to a depth of approximately 420 feet bgs, and 8-inch-diameter 304 stainless steel casing 

extending from 420 feet bgs to the top of the screen at approximately 440 feet bgs. One hundred 

linear feet of 304 stainless steel high-flow wire-wrap screen will be installed from 440 feet bgs to 

540 feet bgs (approximately 20 feet of screen above the expected static water level [458 feet bgs] and 

80 feet of screen below the static water level). A 5-feet-long casing sump composed of 8-inch-

diameter 304 stainless steel will be added to the bottom of the screen, which will require the well 

string (casing, screen, and sump) to extend to a depth of approximately 545 feet bgs. 

 

 It is planned to use a 304 stainless steel continuous wire wrap well screen with a 0.060-inch slot size 

for a total open area of 112 square inches per linear foot of screen, and a screen capacity of 

approximately 31 gallons per minute (gpm) per linear foot of screen at an entrance velocity less than 

0.1 feet per second. The slot size may be refined based on a comparison of sieve analyses of the 

sediments encountered during KAFB-106228 boring with the lithological descriptions from the deep 

probe well KAFB-106212 boring. The screen slot size and the filter-pack gradation may be modified 

to better suit the KAFB-106228 location based on the lithic log generated by the supervising geologist 

from samples taken during drilling of KAFB-106228, and compared to the sieve analyses results of 

samples collected during the coring of the KAFB-106212 location.  

 

 Stainless steel centralizers will be placed at the top, center, and bottom of the screen, and at 100-foot 

intervals above the screen. 

 

 It is planned to place a 6/9 filter pack, composed of Colorado silica sand (CSS), in the annulus 

between the well string and the borehole. The filter pack will extend from the bottom of the 

borehole at approximately 545 feet bgs, to a minimum of 80 feet above the top of the well screen, or 

approximately 360 feet bgs. The moderately aggressive 6-9 filter pack may be modified based on the 

sieve analyses comparison with the KAFB-106212 boring.   
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 A minimum one foot of 20/40 Colorado silica sand (CSS) seal or pad will be placed in the borehole 

annulus on top of the filter pack to reduce potential cement slurry intrusion into the filter pack. 

 

 A bentonite chip seal will be installed on top of the CSS pad . Bentonite chips (⅜-inch) will be placed 

in the annulus from the CSS to between 30 and to 40 feet above the top of the filter pack, or 

approximately 325 feet bgs. The bentonite chip seal will be hydrated in lifts using potable water.  

 

 Cement/bentonite grout will be emplaced as slurry on top of the bentonite chip seal. The slurry will be 

composed of Portland I cement with up to 5 percent (%) bentonite by weight and will extend to within 

30 feet bgs. 

 

 A Portland I Neat cement or concrete surface seal will be placed from 30 feet bgs to ground surface. 

 

A draft extraction well completion design based on the above design criteria is depicted on Figure 1.  

 

Extraction Well KAFB-106228 Well Construction Procedures 
 

The geologist will inventory all the well materials before well construction begins. Materials will be 

measured and compared against the planned placement of the sump, screen, well casing, and centralizers. 

The inventory results will be communicated to the drilling crew for review and concurrence. Any issues 

that may arise, will be resolved prior to initiating well installation. 

 

A tally will be kept of each joint or section of screen and casing installed, and a record of placement of 

the screens, depths, and volume of sand and bentonite seal installed.  A sample of cement slurry will be 

kept at the drill site and observed to support that cement curing occurred. 

 

The well string will be kept under tension during installation of the well string and emplacement of the 

filter pack and seals. Sufficient tension (or hold back) will be applied to keep the screen and casing 

straight in the borehole, and to support the weight of the well string and prevent damaging weight from 

being placed on the well screen until the filter pack and cement slurry are installed and hardened. 

 

It is planned for the filter-pack material to extend approximately 80 feet above the top of the screened 

interval for a total of 185 linear feet in the borehole.  Consequently, great care will be taken during 

installation to prevent bridging. The filter pack will be tremied into place to reduce possible bridging and 

to ensure continuous placement while the casing is slowly removed. If measurement of the filter pack 

height during sand-lift installation indicates bridging, it may be necessary to gently surge the well in order 

to settle the bridge. However, the filter pack will be gently surged every 20 feet of vertical lift throughout 

the saturated interval to minimize the bridging potential and ensure proper placement. The CSS pad will 

placed on top of the coarser filter pack to both reduce either bentonite or cement slurry infiltration into the 

filter pack, and to act as a warning if severe filter pack subsidence were to occur during well development 

or later operation of the extraction well. 

 

A 30 to 40-foot hydrated bentonite seal will be emplaced above the sand filter pack. The seal will be 

installed well above groundwater so the bentonite will be emplaced dry and incrementally hydrated with 

potable water in 5-foot lifts for the first 10 feet and then in 10-foot intervals thereafter. Portland I cement 

grout with a maximum of 5% bentonite by weight will be emplaced by tremie pipe from the top of the 

bentonite seal to within 30 feet of the surface. The grout will be placed in lifts with the first lift no greater 

than 100 feet in length. Subsequent lifts will be no greater than approximately 200 feet. All lifts shall be 

allowed to cure until stable before the next lift is placed. A neat cement or concrete seal will installed to 

the ground surface and will serve as both a seal and structural support for the casing at ground surface and 

will support the well housing to protect the well head and controls.   
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Preliminary Modeling  
 

Groundwater modeling was completed both by CB&I and Intera, Inc. (Intera) to help evaluate expected 

hydrogeologic responses during the KAFB-106228 constant rate aquifer test. CB&I model runs were 

completed through use of the EPA model provided by Scott Ellinger, EPA Region 6. The two models 

utilized in this evaluation are still under development. Iterative revisions will occur based on the 

availability new field data and input from the Modeler’s Working Group. The models use different 

methods to simulate hydrogeologic responses. The EPA/CB&I model uses a 3-dimensional numerical 

finite-difference process and the Intera model uses an analytical equation to evaluate groundwater flow 

across the model domain. 

 

The EPA/CB&I model runs were completed to assess the KAFB-106228 capture zone and to estimate 

potential drawdown at KAFB-106228 and nearby monitoring wells. Model runs were completed through 

use of the Visual Modflow™ (Shlumberger Water Services) graphic user interface. The MODFLOW 

2000 (Harbaugh et. al, 2000) and MODPATH (Pollock, 1994) codes were run within Visual Modflow™ 

to simulate groundwater flow and particle tracking, respectively. Scott Ellinger and CB&I worked 

collaboratively to refine the model stratigraphy. Specifically, a prominent package of fine grained 

materials, located nominally at 450 feet bgs, were incorporated within the model. The fine grained 

materials were represented both laterally and vertically as a zone of reduced hydraulic conductivity 

(approximately 1/10
th
 the original model conductivity). Following this change the EPA/CB&I model was 

run in Steady State mode and particle tracking was completed. 

 

Concurrent to the EPA/CB&I model runs, Intera also ran model simulations to evaluate the planned 

KAFB-106228 constant rate aquifer test. Intera model runs were completed through the use of an 

analytical element model and the Tim
ML

 steady state flow code (Delft University). The Intera model 

solution included not only components that represent the flow system (i.e. pumping wells, regional 

gradient, boundaries, etc.), but also a detailed representation of the site specific stratigraphy. The site 

stratigraphy was represented as 18 model layers and included the aforementioned fine grained materials at 

450 feet bgs. 

 

Results from the two model runs were in close agreement, and indicate the following: 

 

 Simulated drawdown in extraction well KAFB-106228 ranges between 3 feet and 6 feet, assuming that 

the well is 100% efficient. 

 

 Simulated drawdown ranges between 1 foot and 3 feet in in nearby monitoring wells (KAFB-106035, 

KAFB-106036, and KAFB-106037). These monitoring wells are located less than 75 feet away from 

KAFB-106228 and are screened in the shallow, intermediate, and deep zones. 

 

 Simulated drawdown in monitoring wells located further than 75 feet away is less than 1 foot. 

 

The measured drawdown in the field may differ from the simulated drawdown as a result of the field 

sustainable pumping rate at KAFB-106228 during the constant rate aquifer test. 

 

Modeling figures are presented in Appendix E. 
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Extraction Well KAFB-106228 Development 
 

Groundwater extraction well KAFB-106228 will be developed as an extraction well to meet a target well 

efficiency of 70% or better, with a preferred target of 80% or better prior to conducting aquifer testing. 

Well development will be an iterative process of repeating steps as while measuring performance as the 

metric for deciding the type and length of development necessary to achieve an estimated specific 

capacity between 5 gpm per feet and 30 gpm per feet is reached.   

 

Well development must entail the professional judgment of the supervising geologist, task management, 

and senior staff to apply these procedures successfully. The filter pack will extend sufficiently above the 

screen to ensure that the volume of filter pack material is sufficient to prevent the filter pack level from 

subsiding below the top of the well screen in the event of settling during well development.   

 

An Imhoff cone method will be used during the development process to evaluate the effectiveness and 

completeness of the development process.  Standard Imhoff cone procedures are designed for semi-

quantitative results; however, the application during development is qualitative and is less stringent than 

standard procedures. 

 

The well development process will consist of the following four steps, described below. Additional detail 

on each step follows.  

 

 Step 1: Initial Well Bore Clean Out—The initial step will remove mud and cuttings from the well 

bore and filter pack generated during the drilling process to prevent or mitigate cuttings and sediment 

generated during drilling from being driven back into the filter pack and formation, and avoid 

complicating well development. 

 

 Step 2: Physical Well Development Using Surging, Bailing, and Pumping—This process will 

include measurements of sediment content in the water using an Imhoff cone technique, and 

drawdown during pumping to assess development effectiveness, determine the length of time for 

development, and determine if the more vigorous jetting process is necessary.  

 

 Step 3: Physical Well Development Using Jetting—This process will include measurements of 

sediment content in the water using an Imhoff cone technique, injection rates, and drawdown during 

pumping to assess development effectiveness. 

 

 Step 4: Final Well Development Pumping—When development appears to be at or near 

completion, a brief period of sustained pumping will be used to assess the effectiveness of 

development of the entire saturated interval, and to select possible pumping rates for the step 

drawdown test. Once again, an Imhoff cone will be used to evaluate discharged water for sand 

content, and to evaluate potential impacts to the mechanical parts of the extraction pump during the 

longer term aquifer test and to the treatment system during sustained operations once the system is 

brought on line. 

 

Step 1: Initial Well Clean Out 

 

Initial bailing will be conducted to remove drilling by-product silt and sand from the well bore and filter 

pack before beginning well development. This is done to prevent the material from being driven into the 

filter pack and formation to avoid possibly complicating development. An Imhoff cone technique will be 

used to collect water from the first bailer run to evaluate the amount of silt and sediment in the water. 

Sediment will be allowed to settle in the Imhoff cone for up to 5 minutes before a reading is taken.  
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The initial well clean out will be conducted using the following procedure: 

 

1. The bailer will be lowered to the bottom of the well, surged, and used to remove sediment and as 

much silty water as possible from the well. This process will be repeated until water discharged from 

the bailer has less than 2 milliliters of sediment per 1 liter of water, as measured in the Imhoff cone. 

Sediment will be allowed to settle in the Imhoff cone for up to 5 minutes before a reading is made. 

2. Bailing will be followed by initial gentle surging with a surge block, starting at the top of the screen 

and working down in 5-foot stroke intervals. Each interval will be surged for 3 to 5 minutes. As 

sediment collects in the well, it may be necessary to bail in order to clean out sediment and access the 

lower screen interval. 

 

3. Following surging, bailing will be conducted to remove accumulated sediment from the well.  

 

4. Initial over-pumping will be conducted at a flow rate of approximately 20 gpm with the pump set in 

the lower 5 to 10 feet of the screen to remove sufficient water, thus ensuring a relatively clean well 

before physical development begins. 

 

Step 2: Physical Well Development using Bailing, Surging, and Pumping  

 

After initial bailing and over-pumping are conducted, the following procedure will be used cyclically and 

iteratively: 

 

1. Bailing will be conducted to remove silt and sand that has entered the well during over-pumping. 

 

2. Surging will be conducted in 5-foot intervals for a time period of 5 minutes per interval by starting at 

the top interval of saturated screen and working toward the lowest interval. 

 

3. Following surging, bailing will be conducted until water has less than 2 milliliters of sediment per 

liter of water, measured by using an Imhoff cone.  The sample will be collected from the first 

discharge from the bailer into the 1-liter Imhoff cone, and the sediment will be allowed to settle for up 

to 5 minutes.  These numbers will be recorded by the geologist.  As development progresses, these 

numbers should become smaller, and perhaps unmeasureable. 

 

4. Finally, over-pumping will be conducted. Initially, the pump will be placed approximately 5 feet 

above the bottom of the screen, and pumped for 3 to 5 minutes. The pump will then be raised by 

5-foot increments, and pumped for 3 to 5 minutes at each depth. This will continue until the 

uppermost 5 feet of the submerged screen is reached. After the pump has been lowered across the 

entire screen, the pump will be set approximately 5 to 10 feet above the bottom of the screen, and 

pumped for 20 minutes at 40 gpm. During over-pumping, the depth to water, temperature, pH, 

specific conductivity, and turbidity of the water will be monitored.  Imhoff cone measurements will 

be collected during the first few minutes of pumping and at the last few minutes of the pumping 

cycle.  Depth to water will be monitored using a pressure transducer, or manually, depending on the 

equipment at hand to implement the measurements. The drawdown and pumping rate observed during 

the final 20 minutes will be used to calculate the specific capacity of the well. 

 

Step 3: Physical Well Development using Jetting  

 

Jetting may be conducted depending on the results of surging and bailing operation, indicated by the 

preliminary specific capacity obtained during development pumping in the preceding step. The jetting 

device will be constructed with three to four jets that are capable of injecting water at approximately 

140 feet per second. An extraction pump will be attached to, or part of, the jetting device and will run at a 

rate slightly higher than the injection rate in order to maintain a slightly lower water level in the well bore 
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than in the formation. For example, if the jetting flow rate is 40 gpm, then extraction pumping will occur 

at 45 gpm. Water used for jetting may be either clean potable water, or water recirculated from the 

injection process if it is free of fines, but clean potable water is preferred. During the jetting process, it is 

anticipated that the discharged water at the start of jetting will become sediment-laden and then become 

clear again.  Periodic Imhoff cone readings will be collected during this process to document sediment 

removal. 

 

1. The jetting procedure will be conducted only in the saturated screen section. 

 

2. Jetting will be conducted in 1 to 3-foot intervals starting at the top of the saturated screen and 

working downward.  

 

3. The discharge water generated during jetting of each interval will be checked using an Imhoff cone to 

help assess the intervals that are producing more fines versus the intervals that may need further 

development or extended development. 

 

4. Water levels during pumping will be measured using a pressure transducer to ensure that the jetting 

water level is lower than the static water level in groundwater. 

 
At any time, if there is an unexpected result or indication of dropped filter pack, jetting should be stopped, 

the filter pack refilled, or other issues addressed. Jetting is a powerful tool for well development, but is 

sensitive to development issues, and progress must be monitored closely by the supervising geologist. 

 

Step 4: Final Well Development Pumping  

 
Following jetting, the jetting and extraction pump unit will be lowered to the bottom 5 feet of screen. The 

injection pump will be turned off, and the extraction pump will run at 40 gpm to sustain pumping for 

30 minutes. Drawdown will be measured using a pressure transducer to estimate the specific capacity. 

During this pumping, the temperature, pH, specific conductivity, and turbidity of the water will be 

monitored. Imhoff cone readings should be collected periodically during pumping and at the end of 

pumping to document that the discharged water is sufficiently clear and that the test and operational 

pumps are unlikely to be damaged, and to give the treatment system engineers an estimate of what 

sediment load may be expected to reach the treatment system. 

 

1. Well development will be considered complete when the following conditions have been met: the 

specific capacity reaches 25 gpm per foot; temperature, pH, and specific conductivity have stabilized 

to within 10% for three consecutive readings; and turbidity is less than 10 nephelometric turbidity 

units (NTU). 

 

2. If the target specific capacity has not been reached, the jetting process will be repeated.  

 

3. If the target specific capacity has not been reached after multiple cycles, but is greater than or equal to 

5 gpm per foot, well development will be considered complete when the following conditions are 

achieved: temperature, pH, and specific conductivity have stabilized to within 10% for three 

consecutive readings; and turbidity is less than 10 NTU. 

 

4. If a specific capacity of 5 gpm per foot has not been achieved after multiple cycles, contingency may 

be made. It is possible that the surging process and additional development may be repeated. 
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The development process will be supervised by a CB&I geologist and recorded on development logs. An 

example development log is included in Appendix D.  

 

Installation of this extraction well is scheduled to begin April 20, 2015. 

 
Deep Groundwater Monitoring Wells KAFB-106215, KAFB-106218, KAFB-106221, 
KAFB-106224, and KAFB-106227 
 

Deep Monitoring Well Design 

 

In addition to the installation of extraction well KAFB-106228, groundwater sampling results and 

geophysical data from KAFB-106212 will be used to design five deep groundwater monitoring wells - 

KAFB-106215, KAFB-106218, KAFB-106221, KAFB-106224, and KAFB-106227. These wells will be 

installed and developed in accordance with the approved Groundwater Investigation Work Plan (USACE, 

2011) and the Work Plan using air rotary casing hammer drilling to further delineate the horizontal and 

vertical extent of the EDB plume. Additional details of the well installation, including a figure showing 

the well design and completion, are provided in the Work Plan Addendum (USACE, 2014b). 

 

The five deep monitoring wells will be installed in five clusters of three wells each. Shallow and 

intermediate monitoring wells have already been installed at each of the five clusters. The screen intervals 

for the deep wells are determined based upon the EDB results of probe well KAFB-106212 and will, 

therefore, be screened at an interval extending approximately 85 to 100 feet below the water table. 

 

A draft monitoring well design is depicted on Figure 2 with the depths based on probe well 

KAFB-106212 and completion information from surrounding shallow and intermediate wells. Proposed 

screen placement and well depths are detailed in Table 1.   

 

The five monitoring wells are scheduled to be installed beginning April 6, 2015. 
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Table 1.  Ethylene Dibromide Analytical Results 

Sample 
Date Replicate Result DL

a
 LOD

b
 LOQ

c
 Units Dilution Method

d 

3/2/2015 

1 ND 0.0093 0.0186 0.0279 µg/L 1 SW8011 

2 ND 0.0094 0.0188 0.0282 µg/L 1 SW8011 

3 ND 0.00944 0.0189 0.0283 µg/L 1 SW8011 

3/3/2015 

1 ND 0.00933 0.0187 0.028 µg/L 1 SW8011 

2 ND 0.00922 0.0184 0.0277 µg/L 1 SW8011 

3 ND 0.00944 0.0189 0.0283 µg/L 1 SW8011 

3/4/2015 

1 ND 0.00954 0.0191 0.0286 µg/L 1 SW8011 

2 ND 0.0092 0.0184 0.0276 µg/L 1 SW8011 

3 ND 0.00965 0.0193 0.029 µg/L 1 SW8011 

3/2/2015 

1 ND 0.25 0.5 1 µg/L 1 SW8260B 

2 ND 0.25 0.5 1 µg/L 1 SW8260B 

3 ND 0.25 0.5 1 µg/L 1 SW8260B 

3/3/2015 

1 ND 0.25 0.5 1 µg/L 1 SW8260B 

2 ND 0.25 0.5 1 µg/L 1 SW8260B 

3 ND 0.25 0.5 1 µg/L 1 SW8260B 

3/4/2015 

1 ND 0.25 0.5 1 µg/L 1 SW8260B 

2 ND 0.25 0.5 1 µg/L 1 SW8260B 

3 ND 0.25 0.5 1 µg/L 1 SW8260B 
 
a 
DL: The detection limit is defined as the minimum concentration of a substance that can be measured and reported with 99% 

confidence that the analyte concentration is greater than zero.   

b 
LOD: The limit of detection is an estimate of the minimum amount of a substance that an analytical process can reliably detect. An 

LOD is analyte- and matrix-specific and may be laboratory-dependent.  This definition is further clarified in the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories (2010) as the smallest amount or concentration of a substance 
that must be present in a sample in order to be detected at a high level of confidence (99%). At the LOD, the false negative rate 
(Type II error) is 1%. 

c 
LOQ: The limit of quantitation is the minimum level, concentration, or quantity of a target variable (e.g., target analyte) that can be 

reported with a specified degree of confidence.  This term is further clarified within the U.S. Department of Defense Quality Systems 
Manual for Environmental Laboratories (2010) as the lowest concentration that produces a quantitative result within specified limits 
of precision and bias. 

d 
EPA. 1986 (and updates). Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd ed., 

U.S. Environmental Protection Agency, Washington, D.C. 

 
µg/L  micrograms per liter 
ND  nondetect 
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KAFB-106212 Logs 



Client: US Army Corps of Engineers 
Project Location: KAFB, Albuquerque, NM 
Project Name: KAFB BFF SWMU ST-106 and SS-111 
Project Number: 140705 

Date Started: 1/19/2015 
Date TO Reached: 1/22/2015 
Date Completed: 2/25/2015 

Ground Elevation AMSL (ft): Not Recorded 
Y Coordinate: 
X Coordinate: 

Q) 

Material Description 

No Lithologic Description. 

30 

Hole Diameter Upper (in.): 11-3/4 
Hole Diameter Lower (in.): 9-5/8 
Surface Completion Type: Flush mo 

Groundwater Levels BGS (ft): 
'SJ_ At Time of Drilling: 457.75 
Y. At End of Drilling: Not Recorded 
ii After Drilling: 458.8 

Drillling Contractor: Yellow Jacket 
Drilling Method: Air Rotary Casing Hammer 
Logged By: M. Giles 

Well Diagram 

-Top of Casing/ 
Top of Cement 
Seal 

Remarks 

Borehole was water 
knifed from 0 - 5 ft for 
utility clearance on an 
earlier date. 



Cuttings are partially
saturated.

Cuttings are partially
saturated.

Kelly down @ 1200. New
20' connection. Resumed
drilling @ 1217.

Cuttings are partially
saturated.

Cuttings are partially
saturated.

Kelly down @ 1237. New
20' connection. Resumed
drilling @ 1313.

Top of High
Solids
Bentonite
Grout

High Solids
Bentonite
Grout

ML

GM

CL

SILT (ML); yellow (10YR 7/6); 90% silt;
5% medium sand; 5% fine gravel.

Sandy SILT (ML); yellow (10YR 7/6);
60% silt; 40% coarse sand; subangular
to subrounded.

Silty GRAVEL (GM); yellow (10YR 7/6);
70% fine to coarse gravel; subangular to
subrounded; 25% silt; 5% sand.

Sandy Lean CLAY (CL); yellow (10YR
7/6); >30% medium to coarse sand.
Note: unable to determine exact
percentages.

Lean CLAY (CL); yellow (10YR 7/6);
medium plasticity; 90% clay; 5% coarse
sand; 5% fine gravel; subangular.

Same as above (50 ft).

Remarks
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers

Page 2 of 15

Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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Material is wet and runs
through strainer.

Material is wet and runs
through strainer.

Material is wet and runs
through strainer.

Material is wet and runs
through strainer.

Kelly down @ 1344. New
20' connection. Resumed
drilling @ 1355.

Material is wet and runs
through strainer.

Material is wet and runs
through strainer.

High Solids
Bentonite
Grout

CL

ML

Lean CLAY with Gravel (CL); reddish
yellow (7.5YR 6/6); >15% fine gravel to
3/8"; subangular. Note: unable to
determine exact percentages.

SILT (ML); reddish yellow (7.5YR 6/6);
silt; trace gravel. Note: unable to
determine percentages.

Same as above (65 ft).

Same as above (65 ft).

Same as above (65 ft).

Same as above (65 ft).
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers

Page 3 of 15

Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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After Drilling: 458.8
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Kelly down @ 1415.
Repair line. Resumed
drilling @ 1608.

Kelly down @ 1435. End
of 1/19/15. New 20'
connection. Resumed
drilling @ 0902 on

High Solids
Bentonite
Grout

CL

Lean CLAY (CL); yellowish brown (10YR
5/6); medium plasticity; trace gravel.
Note: unable to determine percentages.

Same as above (90 ft).

Same as above (90 ft).

Same as above (90 ft).

Same as above (90 ft).

Same as above (90 ft).
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers

Page 4 of 15

Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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1/20/15.
Cuttings are very
saturated.

Cuttings are very
saturated.

Cuttings are very
saturated.

Cuttings are very
saturated.

Kelly down @ 0930. New
20' connection. Resumed
drilling @ 0937.

Cuttings are very
saturated.

Cuttings are very
saturated.

High Solids
Bentonite
Grout

CL

Lean CLAY with Gravel (CL); reddish
yellow (7.5YR 7/6); medium plasticity;
clay; >15% coarse gravel to 1";
subrounded. Note: unable to determine
exact percentages.

CLAY (CL); reddish yellow (7.5YR 7/6);
medium plasticity.

Same as above (125 ft).

Same as above (125 ft).

Same as above (125 ft); reddish yellow
(7.5YR 6/6); trace gravel to 1/2".

Same as above (140 ft).
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers

Page 5 of 15

Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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Cuttings are very
saturated.

Cuttings are very
saturated.

Kelly down @ 0959. New
20' connection. Resumed
drilling @ 1057.

Kelly down @ 1123. New
20' connection. Resumed
drilling @ 1335. Collar is
stuck and had to be cut

High Solids
Bentonite
Grout

CL

GP-
GC

SW-
SC

SC

CL

Lean CLAY with Gravel (CL); reddish
yellow (7.5YR 6/8); medium plasticity;
clay; >15% coarse gravel to 2";
subrounded. Note: unable to determine
exact percentages.

Same as above (150 ft); fine to coarse
gravel; subangular; trace coarse sand.

Poorly graded GRAVEL with Clay
(GP-GC); brownish yellow (10YR 6/8);
85% fine gravel; subangular to
subrounded; trace coarse gravel;
subrounded; 10% clay; 5% coarse sand.

Well graded SAND with Gravel and Clay
(SW-SC); brownish yellow (10YR 6/8);
70% medium to very coarse sand;
subangular; 20% fine to coarse gravel;
fine gravel is subangular; coarse gravel
is subrounded; 10% clay.

Clayey SAND (SC); brownish yellow
(10YR 6/8); 60% medium sand;
subangular; trace coarse sand; 40%
clay.

Sandy Lean CLAY (CL); brownish yellow
(10YR 6/8); soft; 70% clay; 30% medium
sand.
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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After Drilling: 458.8
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off.

Used 300 gallons of
water. Total gallons used
to date = 600 gallons.
Material runs through
strainer.
Kelly down @ 1410. End
of 1/20/15. New 20'
connection. Resumed
drilling @ 0847 on
1/22/15.

After advancing 11"
casing to 197' the driller
pulled up 40' of casing
and readvanced it.

High Solids
Bentonite
Grout

SP

GW

GP

ML

GW

Poorly graded SAND (SP); 95% coarse
to very coarse sand; subangular; 5%
clay. Note: sand is black feldspar and
red granite.

Well graded GRAVEL with Sand (GW);
60% fine gravel; subangular; 40% fine to
very coarse sand; subangular. Note:
gravel is black mafics; sand is black
mafics and red granite.

Poorly graded GRAVEL with Sand (GP);
65% fine gravel; subangular; trace
coarse gravel; subrounded; 35% fine to
coarse sand.

SILT (ML); brown (7.5YR 5/4); greater
than 85% silt; less than 15% fine to
coarse sand. Note: unable to determine
exact percentages.

Well graded GRAVEL (GW); 60%
coarse gravel to 2"; subrounded; 40%
fine gravel; subangular to subrounded;
trace sand.

Well graded GRAVEL with Sand (GW);
60% fine to coarse gravel to 3/4";
subangular to subrounded; 40% coarse
to very coarse sand; subangular to
subrounded.
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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After Drilling: 458.8
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Kelly down @ 0858. New
20' connection. Resumed
drilling @ 0906.

Kelly down @ 0912. New
20' connection. Resumed
drilling @ 0926.

High Solids
Bentonite
Grout

SW

SP

CL

GP

Well graded SAND with Gravel (SW);
strong brown (7.5YR 5/6); 85% fine to
coarse sand; subangular; 15% fine
gravel to 1/2"; subrounded.

Poorly graded SAND (SP); brownish
yellow (10YR 6/6); 100% fine sand; trace
coarse sand.

Lean CLAY (CL); strong brown (7.5YR
5/6); low plasticity; greater than 85%
clay; less than 15% very fine to fine
sand.

Same as above (220 ft).

Poorly graded GRAVEL (GP); 70% fine
gravel; 30% coarse gravel; subangular
to subrounded.

Same as above (230 ft).
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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At End of Drilling: Not Recorded
After Drilling: 458.8
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Cuttings are very
saturated.

Kelly down @ 0940. New
20' connection. Resumed
drilling @ 0949.

High Solids
Bentonite
Grout

GW

GW-
GM

ML

SW

Well graded GRAVEL with Sand (GW);
85% fine to coarse gravel to 1-1/2";
subrounded; 15% coarse sand. Note:
fine gravel is to 1/2".

Well graded GRAVEL with Silt and Sand
(GW-GM); yellowish brown (10YR 5/4);
50% fine to coarse gravel; subangular to
subrounded; 40% fine to medium sand;
10% fines. Note: gravel is black feldspar
and red granite.

Same as above (245 ft).

SILT with Sand (ML); yellowish brown
(10YR 5/4); 80% silt; 20% fine to
medium sand. Note: sand is black with
some frosted quartz.

Well graded SAND (SW); 90% fine to
coarse sand; 10% fine gravel. Note:
sand is feldspar and granite.

Same as above (260 ft).
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers

Page 9 of 15

Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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At Time of Drilling: 457.75
At End of Drilling: Not Recorded
After Drilling: 458.8
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Cuttings are very
saturated.

Kelly down @ 1003. New
20' connection. Resumed
drilling @ 1013.

Kelly down @ 1025. New
20' connection. Resumed
drilling @ 1100.

High Solids
Bentonite
Grout

ML

CL

GM

GP-
GM

SILT with Sand (ML); light yellowish
brown (10YR 6/4); 85% silt; 15%
medium sand.

Lean CLAY (CL); light yellowish brown
(10YR 6/4); slightly firm to firm; medium
plasticity; 100% clay.

Same as above (275 ft).

Silty GRAVEL (GM); light yellowish
brown (10YR 6/4); 70% fine to coarse
gravel; subrounded; 20% silt; 10%
coarse sand. Note: gravel is black
mafics.

Silty GRAVEL with Sand (GM); light
yellowish brown (10YR 6/4); 60% fine
gravel; subrounded; trace coarse gravel;
20% medium sand; 20% silt.

Poorly graded GRAVEL with Silt
(GP-GM); 90% fine gravel to 3/8";
subangular; 10% silt.
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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At End of Drilling: Not Recorded
After Drilling: 458.8
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Kelly down @ 1118. New
20' connection. Resumed
drilling @ 1124.

Lithology on next page

High Solids
Bentonite
Grout

GW

GP

SP

GP

Well graded GRAVEL (GW); 60%
coarse gravel to 2"; 40% fine gravel;
subangular. Note: gravel is black mafics,
red granite, and frosted quartz.

Same as above (300 ft); 70% fine gravel;
30% coarse gravel; angular to
subangular. Note: gravel is black mafics
with some red granite.

Same as above (300 ft); 70% fine gravel;
20% coarse gravel; subangular to
subrounded; less than 10% medium
sand; trace silt. Note: gravel is black
material.

Poorly graded GRAVEL with Sand (GP);
80% fine gravel; subangular to
subrounded; trace coarse gravel; 20%
coarse sand; subrounded. Note: gravel
is black mafics, red granite, and pink
quartz.

Poorly graded SAND (SP); brown
(7.5YR 5/4); 100% fine sand; trace silt.

Same as above (320 ft).
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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At End of Drilling: Not Recorded
After Drilling: 458.8
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Lithology on next page

Cuttings are very
saturated.

Kelly down @ 1150. New
20' connection. Resumed
drilling @ 1300.

Kelly down @ 1317. New
20' connection. Resumed
drilling @ 1327.

High Solids
Bentonite
Grout

GP

ML

GP

SP-
SM

SP

Poorly graded GRAVEL (GP); 90% fine
gravel; subrounded; 10% fine to coarse
sand. Note: gravel is black mafics, red
granite, and frosted quartz.

Gravelly SILT (ML); less than 70% silt;
greater than 30% fine to coarse gravel;
trace fine sand. Note: unable to
determine exact percentages.

Poorly graded GRAVEL (GP); 90% fine
gravel; subangular to subrounded; trace
coarse gravel; 10% fine to medium sand.
Note: gravel is black mafics and red
granite.

Poorly graded SAND with Silt (SP-SM);
brown (7.5YR 5/4); 90% fine sand; trace
medium sand; 10% silt.

Same as above (345 ft).

Poorly graded SAND (SP); brown
(7.5YR 5/4); 95% fine sand; trace
medium sand; 5% silt.
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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After Drilling: 458.8
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Kelly down @ 1315. New
20' connection. Resumed
drilling.

Lithology on next page.

High Solids
Bentonite
Grout

GP

SP-
SM

GP

SP

GW-
GM

Poorly graded GRAVEL (GP); brown
(7.5YR 5/4); 90% fine gravel; subangular
to subrounded; 5% medium sand; 5%
silt. Note: gravel is black material and
frosted quartz.

Same as above (360 ft).

Poorly graded SAND with Silt (SP-SM);
yellowish brown (10YR 5/4); 90%
medium sand; trace coarse sand; 10%
silt.

Poorly graded GRAVEL with Sand (SP);
70% gravel; subangular to subrounded;
30% medium sand. Note: gravel is black
mafics, red granite, and white quartz;
sand is mostly frosted quartz.

Poorly graded SAND (SP); 100%
medium to coarse sand; trace fine
gravel. Note: sand is frosted white
quartz, with some black and red grains.

Same as above (380 ft).
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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After Drilling: 458.8
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Kelly down @ 1418. New
20' connection. Resumed
drilling @ 1555. Water
added.

Cuttings are very
saturated.

Kelly down @ 1610. New
20' connection. Resumed
drilling @ 1623.

High Solids
Bentonite
Grout

GW-
GM

SP

CL

GM

GW-
GM

Well graded GRAVEL with Silt and Sand
(GW-GM); 60% fine gravel; trace coarse
gravel; subangular to subrounded; 30%
fine to medium sand; 10% silt. Note:
gravel is black mafics and frosted quartz;
sand is clear quartz.

Same as above (390 ft).

Poorly graded SAND (SP); 100% fine to
medium sand. Note: sand is clear quartz
with black mica.

Lean CLAY (CL); strong brown (7.5YR
5/6); medium plasticity; slightly firm;
greater than 85% clay; less than 15%
fine sand.

Silty GRAVEL (GM); 80% fine to coarse
gravel; subangular to subrounded; 20%
silt. Note: fine gravel is red granite and
black mafics; coarse gravel is black
mafics.

Well graded GRAVEL with Silt
(GW-GM); strong brown (7.5YR 5/6);
90% fine to coarse gravel; subangular to
subrounded; 10% silt. Note: fine gravel
is red granite and black mafics; coarse
gravel is black mafics.
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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After Drilling: 458.8
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Cuttings are very
saturated.

Kelly down @ 1642. New
20' connection. Resumed
drilling @ 1644.

Kelly down @ 1652. End
of 1/22/15. Used 600
gallons of water. Total
water used to date =
1,200 gallons.

High Solids
Bentonite
Grout

Top of
Bentonite Seal

Bentonite Seal

GW-
GM

GW

ML

GP

SW

Well graded GRAVEL with Silt
(GW-GM); strong brown (7.5YR 5/6);
90% fine to coarse gravel; subangular to
subrounded; 10% silt. Note: fine gravel
is red granite and black mafics; coarse
gravel is black mafics.

Well graded GRAVEL with Sand (GW);
70% fine to coarse gravel; subangular to
subrounded; trace cobbles; 30%
medium to coarse sand. Note: gravel is
black mafics and red granite, and
becomes more subrounded as size
increases.

SILT (ML); 85% silt; 15% medium sand;
trace gravel.

Poorly graded GRAVEL (GP); 80% fine
gravel; 20% coarse gravel; subangular;
trace coarse sand. Note: gravel is black
mafics and red granite with some
plagioclase.

Well graded SAND (SW); 100% fine to
coarse sand; trace fine gravel. Note:
sand is clear and frosted quartz, black
mafics, and black feldspar.

Same as above (440 ft).

Additional lithologic description from
Sonic drilling are presented in the
following pages.
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Material Description

Date TD Reached: 1/22/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 1/19/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Air Rotary Casing Hammer
Logged By: M. Giles

Surface Completion Type: Flush mount
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Began Sonic core drilling
@ 1306 on 2/2/15.
During the first run, the
driller had problems with
core barrel retrieval.
Note: @ 447.9 ft sand is
very friable with traces of
mica.

High Solids
Bentonite
Grout

Top of 3/8"
Bentonite Seal

KAFB-

SP-
SC

Soil descriptions for ARCH drilling are
presented in the preceding pages.

No core retrieval from 447 -  447.9 ft.

@ 447.9 ft: Poorly graded SAND with
Clay (SP-SC); light greenish gray (GLEY
1 7/1); hard; 90% very fine sand; trace
coarse sand; 5% clay; 5% silt.
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers

Page 1 of 10

Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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After Drilling: 458.80
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Note: @ 450 ft sand is
very friable with traces of
mica.

Lost core from 452.3 to
456 ft during first run.
Recovered 454.5 to
456.0 during second run.

End of 2/2/15 @ 456 ft.
Resumed coring @ 0840
on 2/4/15. Note: @ 454.5
ft sand is predominantly
clear quartz with traces of
black mica and red
microcline.

Top of 3/4"
Bentonite Seal

106212-
GEO1

SP-
SC

SP

@ 450 ft: Poorly graded SAND with Clay
(SP-SC); light greenish gray (GLEY 1
7/1); hard; 90% very fine sand; trace
coarse sand; 5% clay; 5% silt.

No core retrieval from 452.3 - 454.5 ft.

@ 454.5 ft: Poorly graded SAND (SP);
reddish brown (5YR 4/4); loose; slightly
moist; 95% fine sand; subangular to
subrounded; 5% silt.

Same as above (454.5 ft); very moist.

Same as above (454.5 ft); very moist.
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
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Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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Note: @ 467 ft sand is
frosted quartz with some
clear quartz and trace of
black mica.

Note: @ 469.3 ft sand is
frosted and clear quartz
with traces of red
microcline and black
mica.
Note: @ 470 ft 1"- thick
beds of clayey sand
throughout. Sand is
quartz.

Note: @ 476.5 ft 1"- thick
beds of clayey sand
throughout. Sand is
quartz.

Bentonite Seal

SP

CL

SP

SM
SC

SM

SM

@ 465 ft: Poorly graded SAND (SP);
reddish brown (5YR 4/4); loose; very
moist; 95% fine sand; subangular to
subrounded; 5% silt.
No core retrieval from 466 - 466.5 ft.
@ 466.5 ft: Lean CLAY (CL); brown
(7.5YR 5/4); firm; medium plasticity;
100% clay; trace sand in upper and
lower 1" of core. Note: clay has blocky
structure.
@ 467 ft: Poorly graded SAND (SP);
brown (7.5YR 4/4); loose; wet; 95%
medium sand; subangular to
subrounded; trace fine and coarse sand;
trace fine gravel; 5% silt.
@ 469.3 ft: Silty SAND (SM); brown
(7.5YR 4/4); loose; wet; 80% fine to
medium sand; subangular to
subrounded; 20% silt.
@ 469.5 ft: Clayey SAND (SC); brown
(7.5YR 4/4); wet; 60% fine sand; 40%
clay.
@ 470 ft: Silty SAND with Gravel (SM);
brown (7.5YR 4/4); loose; wet; 70% fine
to medium sand; subangular to
subrounded; trace coarse sand; 15%
fine to coarse gravel to 3"; subrounded;
15% silt.
No core retrieval from 472.5 - 476.5 ft.

@ 476.5 ft: Silty SAND with Gravel (SM);
brown (7.5YR 4/4); loose; wet; 70% fine
to medium sand; subangular to
subrounded; trace coarse sand; 15%
fine to coarse gravel to 3"; subrounded;
15% silt.
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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Note: @ 480 ft sand is
quartz.

Note: @ 485 ft sand is
quartz.

Note: @ 488.2 ft sand is
clear quartz with some
frosted and black grains.

Note: @ 491.9 ft sand is
clear and frosted quartz,
coarse black feldspar,
and red granite; gravel is
black mafics.
Note: @ 493.6 ft sand is
clear and frosted quartz,
black feldspar; and red
microcline.

KAFB-
106212-
GEO5

SM

SW-
SC

SP

SW

SP

@ 480 ft: Silty SAND (SM); brown
(7.5YR 4/4); loose; wet; 80% fine to
medium sand; subangular to
subrounded; trace coarse sand; 5% fine
gravel; subrounded; 15% silt.

Same as above (480 ft).

@ 488.2 ft: Well graded SAND with Clay
and Gravel (SW-SC); dark yellowish
brown (10YR 4/4); loose; wet; 70% fine
to coarse sand; subangular to
subrounded; 20% fine gravel;
subangular; trace coarse gravel;
subrounded; 10% clay.
@ 488.9 ft: Poorly graded SAND (SP);
brown (7.5YR 4/4); loose; moist; 95%
very fine to fine sand; subangular to
subrounded; 5% silt.

@ 491.9 ft: Well graded SAND with
Gravel (SW); dark yellowish brown
(10YR 4/4); loose; wet; 80% medium
sand; subangular to subrounded; trace
fine and coarse sand; 15% fine to coarse
gravel; subrounded; 5% silt.
@ 493.6 ft: Poorly graded SAND (SP);
dark yellowish brown (10YR 4/4); loose;
wet; 95% fine sand; subangular to
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount

H
ea

ds
pa

ce
P

ID
At Time of Drilling: 457.75
At End of Drilling: Not Recorded
After Drilling: 458.80

K
A

F
B

_B
O

R
E

H
O

LE
_L

O
G

 -
 S

H
A

W
_D

R
IL

LI
N

G
.G

D
T

 -
 3

/1
2/

1
5 

13
:0

5 
- 

Z
:\K

A
F

B
 B

F
F

\G
IN

T
\K

A
F

B
_P

R
O

JE
C

T
\K

A
F

B
_B

F
F

.G
P

J



Note: @ 496 ft sand is
clear and frosted quartz.

Note: @ 497.5 ft sand is
clear and frosted quartz
with black mica.

Note: @ 498.8 ft sand is
clear and frosted quartz
with black feldspar and
red granite.

Note: @ 500.5 ft
occasional pieces of
coarse and fine
subrounded gravel.

Note: @ 502.9 ft sand is
clear and frosted quartz,
black fedlspar, and red
granite with microcline.

Note: @ 504.7 ft sand is
clear and frosted quartz
with black mica.

Note: @ 507.3 ft sand is
clear and frosted quartz.
Higher percent of coarse
sand than @ 504.7 ft.

Bentonite Seal

KAFB-
106212-
GEO2

SP

SP-
SM

SP

SW

subrounded; trace medium sand; 5% silt.
@ 495 ft: Poorly graded SAND (SP);
dark yellowish brown (10YR 4/4); loose;
wet; 95% fine sand; subangular to
subrounded; trace medium sand; 5% silt.
No core retrieval from 495.5 - 496 ft.
@ 496 ft: Poorly graded SAND with Silt
(SP-SM); dark yellowish brown (10YR
4/4); loose; wet; 90% very fine to fine
sand; subangular to subrounded; trace
medium sand; 10% silt.
@ 497.5 ft: Poorly graded SAND (SP);
dark yellowish brown (10YR 4/4); loose;
wet; 95% fine sand; subangular to
subrounded; trace medium sand; 5% silt.
@ 498.8 ft: Well graded SAND (SW);
dark yellowish brown (10YR 4/4); loose;
wet; 95% very fine to medium sand;
subangular to subrounded; trace coarse
sand; 5% silt.
Same as above (498.8 ft); trace fine and
coarse gravel; subrounded.

Same as above (498.8 ft); sand is very
fine to coarse sand.

@ 504.7 ft: Well graded SAND (SW);
brown (7.5YR 4/4); wet; loose; 90% fine
to medium sand; subangular to
subrounded; trace coarse sand; 5% fine
gravel; 5% silt.

@ 507.3 ft: Well graded SAND (SW);
brown (7.5YR 4/4); wet; loose; 85% fine
to medium sand; subangular to
subrounded; trace coarse sand; 10%
fine to coarse gravel; subrounded; 5%
silt.

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

495

500

505

510

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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Note: @ 510 ft sand is
clear and frosted quartz.
Higher percent of coarse
sand than @ 504.7 ft.

End of 2/4/15 @ 1635.
Began drilling @ 0820 on
2/5/15. Note: @ 513.7 ft
sand is clear and frosted
quartz, black biotite,
white plagioclase, and
red microcline. One piece
of 2" conglomerate.
Gravel is fining
downward.
Note: @ 516 ft sand is
predominantly medium,
and is composed of clear
and frosted quartz.
Note: @ 517.2 ft
percentage of coarse and
very coarse material
decreases with depth.
Only trace coarse
material @ 518.5 ft. Sand
is predominantly
medium, and composed
of clear and frosted
quartz. Gravel is black
mafics.

Note: @ 522 ft sand is
clear and frosted quartz
with very fine black mica.
Gravel is quartzite.

Bentonite Seal

SW

SW

SM

SW

SP

@ 510 ft: Well graded SAND (SW);
brown (7.5YR 4/4); wet; loose; 85% fine
to medium sand; subangular to
subrounded; trace coarse sand; 10%
fine to coarse gravel; subrounded; 5%
silt.

@ 513.7 ft: Well graded SAND with
Gravel (SW); brown (7.5YR 4/4); loose;
wet; 80% coarse to very coarse sand;
subangular to subrounded; trace
medium sand; 15% fine to coarse gravel
to 1-1/4"; subrounded to round; 5% silt.

@ 516 ft: Silty SAND with Gravel (SM);
light grey (10YR 7/2); loose; wet; 65%
fine to very coarse sand; subangular to
subrounded; 15% coarse gravel to 2";
subangular; 20% silt.
@ 517.2 ft: Well graded SAND (SW);
grayish brown (10YR 5/2); loose; wet;
90% fine to very coarse sand;
subangular to surounded; 5% fine
gravel; subrounded; 5% silt.

@ 522 ft: Poorly graded SAND (SP);
yellowish brown (10YR 5/6); loose; wet;
95% very fine to medium sand;
subangular to subrounded; trace fine
gravel; subrounded; 5% silt.
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
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Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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Note: @ 525 ft sand is
clear and frosted quartz
with very fine black mica.
Gravel is quartzite.
Note: @ 526 ft sand is
clear and frosted quartz.
Heaving sands @ 526 ft.
Driller used 50 gallons of
water.

@ 530 ft, there is an
increase in coarse
material.
Note: @ 530.4 ft sand is
clear and frosted quartz
with red microcline and
black mica. Sand is
predominantly medium
grained, and is more
rounded as size
increases.
Note: @ 531.8 ft sand is
clear and frosted quartz,
red microcline, and black
mica.
Note: @ 532.9 ft sand is
clear and frosted quartz
with red microcline, black
mica, red granite, and
white quartzite. Sand is
predominantly medium
grained. Gravel is black
mafics.
Note: @ 536 ft sand is
clear and frosted quartz,
red microcline, red
granite, and black mica.
Sand is predominantly
medium grained. Gravel
is frosted quartzite and
black mafics.

5" Schedule
80 PVC Riser

Top of 20/40
Sand

Top of 10/20
Sand

KAFB-
106212-
GEO3

SP

SP-
SM

SW

SP

ML

SW

SW

SC

SP

@ 525 ft: Poorly graded SAND (SP);
yellowish brown (10YR 5/6); loose; wet;
95% very fine to medium sand;
subangular to subrounded; trace fine
gravel; subrounded; 5% silt.
No core retrieval from 526 - 526.2 ft.
@ 526.2 ft: Poorly graded SAND with Silt
(SP-SM); dark grayish brown (10YR 4/2);
loose; wet; 90% very fine to medium
sand; subangular to subrounded; trace
very coarse sand; rounded; 10% silt.

@ 530.4 ft: Well graded SAND (SW);
yellowish brown (10YR 5/6); loose; wet;
90% fine to very coarse sand;
subangular to round; 5% fine to coarse
gravel to 1"; 5% silt.
@531.8 ft: Poorly graded SAND (SP);
yellowish brown (10YR 5/6); loose; wet;
100% fine to medium sand; subangular
to subrounded.
@532.7 ft: SILT (ML); brown (7.5YR
5/4); stiff; low plasticity; 60% silt; 40%
clay.
@532.9 ft: Well graded SAND with Silt
(SW); brown (7.5YR 5/4); 80% fine to
very coarse sand; subangular to
subrounded; 10% fine gravel to 1/2";
subangular; 10% silt.
No core retrieval from 535.5 - 536 ft.
@ 536 ft: Well graded SAND (SW);
brown (7.5YR 4/4); loose; wet; 90% fine
to very coarse sand; subangular to
subrounded; 5% fine gravel; trace
coarse gravel to 1-1/4"; subrounded; 5%
silt.

@ 538.5 ft: Clayey SAND with Gravel
(SC); brown (7.5YR 4/4); slightly firm;
medium plasticity; 40% fine to medium
sand; 15% coarse gravel to 1-1/4";
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X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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Note: @ 538.5 ft gravel is
elongated.
Note: @ 539 ft sand is
clear and frosted quartz
with black mica.
Note: @ 540 ft sand is
clear and frosted quartz
with black mica. Clay
lense from 540.9 ft to
541.1 ft.
Note: @ 541.1 ft sand is
clear and frosted quartz
with some red granite
and black mica. Gravel is
black mafics and is
elongated. Sand is
predominantly medium
grained.
Note: @ 542.9 ft sand is
clear and frosted quartz
with black mica.
Note: @ 544 ft sand is
clear and frosted quartz.
Gravel is black mafics.
Sand is predominantly
medium grained.
Note: @ 545.7 ft fine to
medium sand is clear
and frosted quartz with
some red microcline and
black mica; coarse sand
is red granite and black
mafics. Gravel is black
mafics.
End of 2/5/15 @ 1550.
Began drilling @ 0821 on
2/6/15.
Note: @ 551 ft sand is
clear quartz.

Note: @ 552.7 ft sand is
clear and frosted quartz.
Sand is predominantly
medium grained.
Note: @ 553.4 ft sand is
predominantly coarse
grained.

Top of 5"
Schedule 80
PVC 0.010"
Slot Screen

KAFB-
106212-
GEO4

SP

SW

SM

SM

SW

CL

SM

SP-
SM

SP

SC

SW-
SM

subrounded; 45% clay.
@ 539 ft: Poorly graded SAND (SP);
brown (7.5YR 4/4); loose; wet; 95% fine
to medium sand; subangular to
subrounded; trace coarse sand; 5% silt.
@ 540 ft: Poorly graded SAND (SP);
loose; wet; 95% fine to medium sand;
subangular to subrounded; trace coarse
sand; 5% silt.
@ 541.1 ft: Well graded SAND (SW);
brown (7.5YR 4/4); loose; wet; 85% fine
to very coarse sand; subangular to
subrounded; 10 fine to coarse gravel to
1"; subrounded; 5% silt.
@ 542.9 ft: Silty SAND (SM); brown
(7.5YR 4/4); loose; wet; 80% fine to
medium sand; subangular to
subrounded; 20% silt.
No core retrieval from 543.2 - 544 ft.
@ 544 ft: Silty SAND with Gravel (SM);
brown (7.5YR 4/4);  loose; wet; 65% fine
to medium sand; subangular to
subrounded; 20% coarse gravel to 3";
subrounded to rounded; 15% silt.
@ 545.7 ft: Well graded SAND (SW);
brown (7.5YR 4/4); loose; wet; 85% fine
to coarse sand; subangular to
subrounded; 10% fine to coarse gravel
to 1-1/4"; subangular to subrounded; 5%
silt.
@ 547.3 ft: Sandy lean CLAY (CL); pale
yellow (2.5Y 7/3); hard; medium
plasticity; 70% clay; 25% fine sand; 5%
coarse gravel; subrounded.
@ 549.5 ft: Silty SAND (SM); pale yellow
(2.5Y 7/4); wet; 75% very fine to fine
sand; 25% silt.
No core retrieval from 550.4 - 551 ft.
@ 551 ft: Poorly graded SAND with Silt
(SP-SM); yellowish brown (10YR 5/4);
loose; wet; 90% very fine to fine sand;
10% silt.
@ 552.7 ft: Poorly graded SAND (SP);
yellowish brown (10YR 5/4); loose; wet;
95% fine to medium sand; subangular to
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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Note: @ 554.3 ft sand is
clear and frosted quartz
with some black mica
and red microcline. Sand
is predominantly coarse
grained.
Note: @ 555 ft sand is
clear and frosted quartz
with some black mica
and red microcline. Sand
is predominantly coarse
grained.
Driller had problems with
the very fine sands @
556 ft. Driller used
approximately 100
gallons of water to clean
out casing.
Note: @ 558 ft sand is
clear and frosted quartz.
Gravel is back mafics.
Note: @ 558.7 ft sand is
clear and frosted quartz
with some black mica.
Note: @ 561.6 ft sand is
clear and frosted quartz
with some black mica.
Gravel is black mafics.
Note: @ 562.7 ft sand is
clear and frosted quartz.
Gravel is black mafics
and is elongated.

Note: @ 566 ft 3"
sections of hard, medium
plasticity clay. Sand is
clear and frosted quartz
with some black mica.

Note: @ 567.8 ft sand is
clear and frosted quartz.
Gravel is black mafics.

Note: @ 569 ft sand is
clear and frosted quartz.
Gravel is black mafics.

Bottom of
Screen

Sump

Bottom of
Sump

Bottom of
Filter Pack

SW-
SM

SW-
SM

SP

SM

SP

SM

SP

SM

subrounded; 5% silt.
@ 553.4 ft: Clayey SAND (SC); brown
(10YR 5/3); slighly firm; wet; 80% fine to
very coarse sand; 20% clay.
@ 554.3 ft: Well graded SAND with Silt
(SW-SM); yellowish brown (10YR 5/4);
loose; wet; 80% fine to very coarse
sand; subangular to subrounded; 10%
fine gravel; subrounded; 10% silt.
Occasional lenses of clay less than 1/2"
thick.
@ 555 ft: Well graded SAND with Silt
(SW-SM); yellowish brown (10YR 5/4);
loose; wet; 80% fine to very coarse
sand; subangular to subrounded; 10%
fine gravel; subrounded; 10% silt. .
No core retrieval from 556 - 558 ft.
@ 558 ft: Well graded SAND with Silt
and Gravel (SW-SM); yellowish brown
(10YR 5/4); loose; wet; 50% very fine to
medium sand; subangular to
subrounded; 40% fine gravel to 3/8";
subrounded; 10% silt.
@ 558.7 ft: Poorly graded SAND (SP);
brown (7.5YR 5/4); loose; wet; 100%
very fine to fine sand; subangular to
subrounded.
@ 561.6 ft: Silty SAND with Gravel (SM);
brown (10YR 5/3); loose; wet; 65% very
fine to fine sand; subangular to
subrounded; 15% coarse gravel;
subrounded to rounded; trace fine
gravel; subangular; 20% silt.
@ 562.7 ft: Poorly graded SAND (SP);
brown (10YR 5/3); loose; wet; 95% very
fine to fine sand; subangular to
subrounded; 5% coarse gravel
beginning @ 565.2 ft.
@ 566 ft: Silty SAND (SM); brown (7.5
YR 5/3); 70% very fine to fine sand;
subangular to subrounded; 5% coarse
gravel; subrounded; 25% silt.
@ 567.8 ft: Poorly graded SAND (SP);
brown (7.5YR 5/3); loose; wet; 90% very
fine to fine sand; subangular to
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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Note: @ 570 ft sand is
clear and frosted quartz.
Gravel is black mafics.

Note: @ 571.1 ft sand is
clear and frosted quartz
with some black mica.
Gravel is black mafics.

Total depth = 576 ft.
Reached total depth @
1505 on 2/6/15.

SM

SP

subrounded. 5% coarse gravel;
subrounded; 5% silt.
@ 569 ft: Silty SAND (SM); brown
(7.5YR 4/4); loose; wet; 80% very fine to
fine sand; subangular to subrounded;
trace coarse gravel; subrounded; 20%
silt.
@ 570 ft: Silty SAND (SM); brown
(7.5YR 4/4); loose; wet; 80% very fine to
fine sand; subangular to subrounded;
trace coarse gravel; subrounded; 20%
silt.
@ 571.1 ft: Poorly graded SAND (SP);
brown (7.5YR 4/3); loose; wet; 90% very
fine to fine sand; subangular to
subrounded; 5% coarse gravel;
subrounded; 5% silt.
No core retrieval from 574.6 - 576 ft.
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Material Description

Date TD Reached: 2/6/2015
Date Completed: 2/25/2015

Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 140705

Date Started: 2/2/2015

X Coordinate:

Project Name: KAFB BFF SWMU ST-106 and SS-111

Client: US Army Corps of Engineers

Page 10 of 10

Borehole ID: KAFB-106212-Sonic

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8

Groundwater Levels BGS (ft):

Drillling Contractor: Yellow Jacket
Drilling Method: Sonic Coring
Logged By: M. Giles

Surface Completion Type: Flush mount
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APPENDIX B 

Kirtland AFB BFF   March 2015  

Groundwater Extraction Pilot Implementation and   KAFB-015-0012 

Additional Plume Characterization Letter Work Plan Addendum #3 

APPENDIX B 

 

KAFB-106212 Analytical Results 



621 Mainstream Drive, Suite 270

Nashville, TN 37228

615.345.1115 Phone

866.417.0548 Fax

CB&I

RE: Kirtland AFB 2011 (Laboratory WorkOrder # 1503004)

Concord, CA 94520

4005 Port Chicago Highway

Susan Huang

DRAFT REPORT

DATA SUBJECT TO CHANGE

Enclosed are the results of analyses for samples received by the laboratory on 03/03/2015 08:55. If you have 

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

Sincerely, 

04 March 2015
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Data Qualifiers

As applicable and where required, the following general qualifiers are associated with the sample results.  Additional qualifiers will be specified 

within the reporting sections of the data package or within the body of the Case Narrative.

Analytical Report Terms and Qualifiers

DL: The detection limit (DL) is defined as the minimum concentration of a substance that can be measured and reported 

with 99% confidence that the analyte concentration is greater than zero.  The DL is supported by the method detection 

limit (MDL) which is determined from analysis of a sample containing the analyte in a given matrix.  

The Limit of Detection is an estimate of the minimum amount of a substance that an analytical process can reliably 

detect. An LOD is analyte- and matrix-specific and may be laboratory-dependent.  This definition is further clarified in 

the DoD QSM as the smallest amount or concentration of a substance that must be present in a sample in order to be 

detected at a high level of confidence (99%). At the LOD, the false negative rate ( Type II error) is 1%.

LOD:

The Limit of Quantitation is the minimum level, concentration, or quantity of a target variable (e.g., target analyte) that 

can be reported with a specified degree of confidence.  This term is further clarified within the DoD QSM as the lowest 

concentration that produces a quantitative result within specified limits of precision and bias.  

LOQ:

The presence of a "B" to the right of an analytical value indicates that this compound was also detected in the method 

blank and the data should be interpreted with caution.  One should consider the possibility that the correct sample 

result might be less than the reported result and, perhaps, zero.

B:

Exceeding quality control criteria are associated with the reported result.*:

When a sample (or sample extract) is rerun diluted because one of the compound concentrations exceeded the 

highest concentration range for the standard curve, all of the values obtained in the dilution run will be flagged with a 

"D".

D:

E: The concentration for any compound found which exceeds the highest concentration level on the standard curve for 

that compound will be flagged with an "E".  Usually the sample will be rerun at a dilution to quantitate the flagged 

compound.  For Metals, the qualifier indicates that the serial dilution was outside of the control limits and the 

compound should be considered estimated due to the presence of interference.

H1: The result was analyzed outside of the EPA recommended holding time.

The result was extracted outside of the EPA recommended holding time

The sample for this analyte was received outside of the EPA recommended holding time .

H2:

H3:

J: The presence of a "J" to the right of an analytical result indicates that the reported result is estimated.  The mass 

spectral data pass the identification criteria showing that the compound is present, but the calculated result is less 

than the LOQ.  One should feel confident that the result is greater than zero and less than the LOQ.  

M: Indicates that the sample matrix interfered with the quantitation of the analyte.  In dual column analysis the result is 

reported from the column with the lower concentration.  In inorganics, it indicates that the parameters DL/LOD/LOQ 

have been raised.  

N: The MS/MSD accuracy and/or precision are outside criteria.  The predigested spike recovery is not within control limits 

for the associated parameter.

P: The associated numerical value is an estimated quantity.  There is greater than a 40% difference between the two GC 

columns for the detected concentrations.  The higher of the two values is reported unless matrix interference is 

obvious or for HPLC analysis where the primary column is reported.

Q: The relative percent difference (RPD) and/or percent recovery exceeded limits in the associated Blank Spike and/or 

Blank Spike Duplicate.

S: The associated internal standard exceeded criteria.

U: The presence of a "U" indicates that the analyte was analyzed for but was not detected or the concentration of the 

analyte quantitated below the DL.

X:

Y:

Z:

The parameter shows a potential positive bias on a reported concentration due to an ICV or CCV exceeding the upper 

control limit on the high side.

The parameter shows a potential negative bias on a reported concentration due to an ICV or CCV exceeding the 

lower control limit on the low side.

The parameter shows lack of confirmation/detection, which may be due to a negative bias in the ICV or CCV which 

exceeds the lower control limit. 
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-1

DL

Lab Sample ID: 1503004-01

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/03/15 11:59mg/L 5C030131Nitrate/Nitrite as N 0.2000.100 0.150 U

Anions by IC

E300.00.0490 5C0300403/03/15 11:06mg/L 1Bromide 0.2500.0420 0.125 J

E300.09.74 5C0300403/03/15 11:06mg/L 1Chloride 0.5000.170 0.330

E300.034.8 5C0300403/03/15 11:06mg/L 1Sulfate as SO4 2.500.330 1.00

Metals in Water by ICP-AES

SW6010C77.4 5C0301203/03/15 22:18ug/L 1Aluminum 50.012.5 25.0

ND SW6010C03/03/15 22:18ug/L 5C030121Antimony 2.501.25 2.00 U

ND SW6010C03/03/15 22:18ug/L 5C030121Arsenic 2.500.750 1.50 U

SW6010C102 5C0301203/03/15 22:18ug/L 1Barium 10.01.25 2.50

ND SW6010C03/03/15 22:18ug/L 5C030121Beryllium 1.250.250 0.500 XU

ND SW6010C03/03/15 22:18ug/L 5C030121Cadmium 1.250.250 0.500 U

SW6010C34500 5C0301203/03/15 22:18ug/L 1Calcium 1250250 500 X

SW6010C1.92 5C0301203/03/15 22:18ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/03/15 22:18ug/L 5C030121Cobalt 3.121.25 2.50 U

SW6010C3.56 5C0301203/03/15 22:18ug/L 1Copper 2.501.00 2.00

SW6010C49.4 5C0301203/03/15 22:18ug/L 1Iron 25.07.50 15.0

SW6010C0.770 5C0301203/03/15 22:18ug/L 1Lead 1.250.375 0.750 J

SW6010C4360 5C0301203/03/15 22:18ug/L 1Magnesium 1250250 750

SW6010C37.7 5C0301203/03/15 22:18ug/L 1Manganese 3.750.750 1.50

SW6010C8.46 5C0301203/03/15 22:18ug/L 1Molybdenum 5.001.25 2.50

SW6010C1.05 5C0301203/03/15 22:18ug/L 1Nickel 2.500.750 1.50 J

SW6010C2310 5C0301203/03/15 22:18ug/L 1Potassium 1250250 750 X

ND SW6010C03/03/15 22:18ug/L 5C030121Selenium 2.500.750 1.25 U

ND SW6010C03/03/15 22:18ug/L 5C030121Silver 2.500.250 0.500 XU

SW6010C24200 5C0301203/03/15 22:18ug/L 1Sodium 1250250 750 X

ND SW6010C03/03/15 22:18ug/L 5C030121Thallium 2.000.750 1.00 U

SW6010C2.34 5C0301203/03/15 22:18ug/L 1Vanadium 3.121.25 2.50 J

SW6010C33.5 5C0301203/03/15 22:18ug/L 1Zinc 5.001.25 2.50 B

EMPIRICAL LABORATORIES, LLC Work Order: 1503004 Report Date: 03/04/2015 Page 3 of 32



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-1

DL

Lab Sample ID: 1503004-01

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/04/15 09:53ug/L 5C030091Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B10.9 5C0300103/03/15 13:55ug/L 1Acetone 10.02.50 5.00

ND SW8260B03/03/15 13:55ug/L 5C030011Benzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Bromoform 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Bromomethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:55ug/L 5C030011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300112-Butanone 10.02.50 5.00 U

ND SW8260B03/03/15 13:55ug/L 5C030011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Chloroethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:55ug/L 5C030011Chloroform 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Chloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300112-Hexanone 5.001.25 2.50 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-1

DL

Lab Sample ID: 1503004-01

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/03/15 13:55ug/L 5C030011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/03/15 13:55ug/L 5C030011Naphthalene 2.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/03/15 13:55ug/L 5C030011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Styrene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Toluene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C0300111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/03/15 13:55ug/L 5C030011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0300103/03/15 13:5575-12098.0 %Surrogate: Bromofluorobenzene

SW8260B 5C0300103/03/15 13:5585-11598.7 %Surrogate: Dibromofluoromethane

SW8260B 5C0300103/03/15 13:5570-12095.6 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0300103/03/15 13:5585-12093.6 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-1

DL

Lab Sample ID: 1503004-01

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/03/15 14:10ug/L 5C0300611,2-Dibromoethane 0.02790.00930 0.0186 U

SW8011 5C0300603/03/15 14:1055-160138 %Surrogate: 1,3-Dibromopropane

SW8011 5C0300603/03/15 14:1055-160149 %Surrogate: 1,3-Dibromopropane [2C]

EMPIRICAL LABORATORIES, LLC Work Order: 1503004 Report Date: 03/04/2015 Page 6 of 32



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-2

DL

Lab Sample ID: 1503004-02

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/03/15 12:01mg/L 5C030131Nitrate/Nitrite as N 0.2000.100 0.150 U

Anions by IC

ND E300.003/03/15 11:24mg/L 5C030041Bromide 0.2500.0420 0.125 U

E300.09.81 5C0300403/03/15 11:24mg/L 1Chloride 0.5000.170 0.330

E300.034.7 5C0300403/03/15 11:24mg/L 1Sulfate as SO4 2.500.330 1.00

Metals in Water by ICP-AES

SW6010C73.3 5C0301203/03/15 22:23ug/L 1Aluminum 50.012.5 25.0

ND SW6010C03/03/15 22:23ug/L 5C030121Antimony 2.501.25 2.00 U

ND SW6010C03/03/15 22:23ug/L 5C030121Arsenic 2.500.750 1.50 U

SW6010C102 5C0301203/03/15 22:23ug/L 1Barium 10.01.25 2.50

ND SW6010C03/03/15 22:23ug/L 5C030121Beryllium 1.250.250 0.500 XU

ND SW6010C03/03/15 22:23ug/L 5C030121Cadmium 1.250.250 0.500 U

SW6010C33900 5C0301203/03/15 22:23ug/L 1Calcium 1250250 500 X

SW6010C1.96 5C0301203/03/15 22:23ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/03/15 22:23ug/L 5C030121Cobalt 3.121.25 2.50 U

SW6010C3.65 5C0301203/03/15 22:23ug/L 1Copper 2.501.00 2.00

SW6010C47.8 5C0301203/03/15 22:23ug/L 1Iron 25.07.50 15.0

SW6010C0.394 5C0301203/03/15 22:23ug/L 1Lead 1.250.375 0.750 J

SW6010C4370 5C0301203/03/15 22:23ug/L 1Magnesium 1250250 750

SW6010C37.6 5C0301203/03/15 22:23ug/L 1Manganese 3.750.750 1.50

SW6010C8.50 5C0301203/03/15 22:23ug/L 1Molybdenum 5.001.25 2.50

SW6010C1.07 5C0301203/03/15 22:23ug/L 1Nickel 2.500.750 1.50 J

SW6010C2260 5C0301203/03/15 22:23ug/L 1Potassium 1250250 750 X

ND SW6010C03/03/15 22:23ug/L 5C030121Selenium 2.500.750 1.25 U

ND SW6010C03/03/15 22:23ug/L 5C030121Silver 2.500.250 0.500 XU

SW6010C23400 5C0301203/03/15 22:23ug/L 1Sodium 1250250 750 X

ND SW6010C03/03/15 22:23ug/L 5C030121Thallium 2.000.750 1.00 U

SW6010C2.35 5C0301203/03/15 22:23ug/L 1Vanadium 3.121.25 2.50 J

SW6010C34.2 5C0301203/03/15 22:23ug/L 1Zinc 5.001.25 2.50 B
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-2

DL

Lab Sample ID: 1503004-02

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/04/15 09:54ug/L 5C030091Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B12.2 5C0300103/03/15 14:24ug/L 1Acetone 10.02.50 5.00

ND SW8260B03/03/15 14:24ug/L 5C030011Benzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Bromoform 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Bromomethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:24ug/L 5C030011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300112-Butanone 10.02.50 5.00 U

ND SW8260B03/03/15 14:24ug/L 5C030011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Chloroethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:24ug/L 5C030011Chloroform 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Chloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300112-Hexanone 5.001.25 2.50 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-2

DL

Lab Sample ID: 1503004-02

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/03/15 14:24ug/L 5C030011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/03/15 14:24ug/L 5C030011Naphthalene 2.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/03/15 14:24ug/L 5C030011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Styrene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Toluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C0300111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/03/15 14:24ug/L 5C030011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0300103/03/15 14:2475-12097.8 %Surrogate: Bromofluorobenzene

SW8260B 5C0300103/03/15 14:2485-115103 %Surrogate: Dibromofluoromethane

SW8260B 5C0300103/03/15 14:2470-120102 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0300103/03/15 14:2485-12094.4 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-2

DL

Lab Sample ID: 1503004-02

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/03/15 14:19ug/L 5C0300611,2-Dibromoethane 0.02820.00940 0.0188 U

SW8011 5C0300603/03/15 14:1955-160134 %Surrogate: 1,3-Dibromopropane

SW8011 5C0300603/03/15 14:1955-160144 %Surrogate: 1,3-Dibromopropane [2C]
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-3

DL

Lab Sample ID: 1503004-03

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/03/15 12:02mg/L 5C030131Nitrate/Nitrite as N 0.2000.100 0.150 U

Anions by IC

ND E300.003/03/15 11:42mg/L 5C030041Bromide 0.2500.0420 0.125 U

E300.09.79 5C0300403/03/15 11:42mg/L 1Chloride 0.5000.170 0.330

E300.034.7 5C0300403/03/15 11:42mg/L 1Sulfate as SO4 2.500.330 1.00

Metals in Water by ICP-AES

SW6010C77.1 5C0301203/03/15 22:28ug/L 1Aluminum 50.012.5 25.0

ND SW6010C03/03/15 22:28ug/L 5C030121Antimony 2.501.25 2.00 U

ND SW6010C03/03/15 22:28ug/L 5C030121Arsenic 2.500.750 1.50 U

SW6010C102 5C0301203/03/15 22:28ug/L 1Barium 10.01.25 2.50

ND SW6010C03/03/15 22:28ug/L 5C030121Beryllium 1.250.250 0.500 XU

ND SW6010C03/03/15 22:28ug/L 5C030121Cadmium 1.250.250 0.500 U

SW6010C34400 5C0301203/03/15 22:28ug/L 1Calcium 1250250 500 X

SW6010C1.98 5C0301203/03/15 22:28ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/03/15 22:28ug/L 5C030121Cobalt 3.121.25 2.50 U

SW6010C3.90 5C0301203/03/15 22:28ug/L 1Copper 2.501.00 2.00

SW6010C49.5 5C0301203/03/15 22:28ug/L 1Iron 25.07.50 15.0

SW6010C0.436 5C0301203/03/15 22:28ug/L 1Lead 1.250.375 0.750 J

SW6010C4450 5C0301203/03/15 22:28ug/L 1Magnesium 1250250 750

SW6010C37.4 5C0301203/03/15 22:28ug/L 1Manganese 3.750.750 1.50

SW6010C8.47 5C0301203/03/15 22:28ug/L 1Molybdenum 5.001.25 2.50

SW6010C1.04 5C0301203/03/15 22:28ug/L 1Nickel 2.500.750 1.50 J

SW6010C2310 5C0301203/03/15 22:28ug/L 1Potassium 1250250 750 X

ND SW6010C03/03/15 22:28ug/L 5C030121Selenium 2.500.750 1.25 U

ND SW6010C03/03/15 22:28ug/L 5C030121Silver 2.500.250 0.500 XU

SW6010C24400 5C0301203/03/15 22:28ug/L 1Sodium 1250250 750 X

ND SW6010C03/03/15 22:28ug/L 5C030121Thallium 2.000.750 1.00 U

SW6010C2.39 5C0301203/03/15 22:28ug/L 1Vanadium 3.121.25 2.50 J

SW6010C33.4 5C0301203/03/15 22:28ug/L 1Zinc 5.001.25 2.50 B
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-3

DL

Lab Sample ID: 1503004-03

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/04/15 09:55ug/L 5C030091Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B10.9 5C0300103/03/15 14:53ug/L 1Acetone 10.02.50 5.00

ND SW8260B03/03/15 14:53ug/L 5C030011Benzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Bromoform 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Bromomethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:53ug/L 5C030011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300112-Butanone 10.02.50 5.00 U

ND SW8260B03/03/15 14:53ug/L 5C030011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Chloroethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:53ug/L 5C030011Chloroform 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Chloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300112-Hexanone 5.001.25 2.50 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-3

DL

Lab Sample ID: 1503004-03

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/03/15 14:53ug/L 5C030011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/03/15 14:53ug/L 5C030011Naphthalene 2.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/03/15 14:53ug/L 5C030011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Styrene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Toluene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C0300111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/03/15 14:53ug/L 5C030011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0300103/03/15 14:5375-12099.9 %Surrogate: Bromofluorobenzene

SW8260B 5C0300103/03/15 14:5385-115101 %Surrogate: Dibromofluoromethane

SW8260B 5C0300103/03/15 14:5370-12093.1 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0300103/03/15 14:5385-12094.3 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT1-106212-3

DL

Lab Sample ID: 1503004-03

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 14:43

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/03/15 14:31ug/L 5C0300611,2-Dibromoethane 0.02830.00944 0.0189 U

SW8011 5C0300603/03/15 14:3155-160141 %Surrogate: 1,3-Dibromopropane

SW8011 5C0300603/03/15 14:3155-160152 %Surrogate: 1,3-Dibromopropane [2C]
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: GW8423-TB

DL

Lab Sample ID: 1503004-04

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 08:00

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/03/15 13:26ug/L 5C030011Acetone 10.02.50 5.00 U

ND SW8260B03/03/15 13:26ug/L 5C030011Benzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Bromoform 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Bromomethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:26ug/L 5C030011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300112-Butanone 10.02.50 5.00 U

ND SW8260B03/03/15 13:26ug/L 5C030011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Chloroethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:26ug/L 5C030011Chloroform 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Chloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300112-Hexanone 5.001.25 2.50 U

ND SW8260B03/03/15 13:26ug/L 5C030011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011p-Isopropyltoluene 1.000.250 0.500 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: GW8423-TB

DL

Lab Sample ID: 1503004-04

Sample Matrix: Water

Sample Collection Date/Time: 03/02/2015 08:00

Sample Received Date/Time: 03/03/2015 08:55

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/03/15 13:26ug/L 5C030011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/03/15 13:26ug/L 5C030011Naphthalene 2.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/03/15 13:26ug/L 5C030011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Styrene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Toluene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C0300111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/03/15 13:26ug/L 5C030011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0300103/03/15 13:2675-12096.6 %Surrogate: Bromofluorobenzene

SW8260B 5C0300103/03/15 13:2685-11599.6 %Surrogate: Dibromofluoromethane

SW8260B 5C0300103/03/15 13:2670-12096.0 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0300103/03/15 13:2685-12095.7 %Surrogate: Toluene-d8
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Classical Chemistry Parameters - Quality Control

DL LOD

Batch 5C03013

Blank Prepared & Analyzed: 03/03/2015

Nitrate/Nitrite as N mg/LND U0.100 0.150 0.200

LCS Prepared & Analyzed: 03/03/2015

Nitrate/Nitrite as N mg/L2.180 2.156 90-1101010.100 0.150 0.200

Matrix Spike Prepared & Analyzed: 03/03/2015Source: 1503004-03

Nitrate/Nitrite as N mg/L1.083 1.000 ND 90-1101080.100 0.150 0.200

Matrix Spike Dup Prepared & Analyzed: 03/03/2015Source: 1503004-03

Nitrate/Nitrite as N mg/L1.060 1.000 ND 2090-110106 2.170.100 0.150 0.200
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Anions by IC - Quality Control

DL LOD

Batch 5C03004

Blank Prepared & Analyzed: 03/03/2015

Bromide mg/LND U0.0420 0.125 0.250

Chloride mg/LND U0.170 0.330 0.500

Sulfate as SO4 mg/LND U0.330 1.00 2.50

LCS Prepared & Analyzed: 03/03/2015

Bromide mg/L13.54 14.00 90-11096.70.0420 0.125 0.250

Chloride mg/L4.513 4.200 90-1101070.170 0.330 0.500

Sulfate as SO4 mg/L21.99 21.00 90-1101050.330 1.00 2.50
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals in Water by ICP-AES - Quality Control

DL LOD

Batch 5C03012

Blank Prepared & Analyzed: 03/03/2015

Aluminum ug/LND U12.5 25.0 50.0

Antimony ug/LND U1.25 2.00 2.50

Arsenic ug/LND U0.750 1.50 2.50

Barium ug/LND U1.25 2.50 10.0

Beryllium ug/LND UX0.250 0.500 1.25

Cadmium ug/LND U0.250 0.500 1.25

Calcium ug/LND UX250 500 1250

Chromium ug/LND U0.500 1.00 2.50

Cobalt ug/LND U1.25 2.50 3.12

Copper ug/LND U1.00 2.00 2.50

Iron ug/LND U7.50 15.0 25.0

Lead ug/LND U0.375 0.750 1.25

Magnesium ug/LND U250 750 1250

Manganese ug/LND U0.750 1.50 3.75

Molybdenum ug/LND U1.25 2.50 5.00

Nickel ug/LND U0.750 1.50 2.50

Potassium ug/LND UX250 750 1250

Selenium ug/LND U0.750 1.25 2.50

Silver ug/LND UX0.250 0.500 2.50

Sodium ug/LND UX250 750 1250

Thallium ug/LND U0.750 1.00 2.00

Vanadium ug/LND U1.25 2.50 3.12

Zinc ug/LND U1.25 2.50 5.00

Blank Prepared & Analyzed: 03/03/2015

Aluminum ug/LND U12.5 25.0 50.0

Antimony ug/LND U1.25 2.00 2.50

Arsenic ug/LND U0.750 1.50 2.50

Barium ug/LND U1.25 2.50 10.0

Beryllium ug/LND UX0.250 0.500 1.25

Cadmium ug/LND U0.250 0.500 1.25

Calcium ug/LND UX250 500 1250

Chromium ug/LND U0.500 1.00 2.50

Cobalt ug/LND U1.25 2.50 3.12

Copper ug/LND U1.00 2.00 2.50

Iron ug/LND U7.50 15.0 25.0

Lead ug/LND U0.375 0.750 1.25

Magnesium ug/LND U250 750 1250

Manganese ug/LND U0.750 1.50 3.75

Molybdenum ug/LND U1.25 2.50 5.00

Nickel ug/LND U0.750 1.50 2.50

Potassium ug/LND UX250 750 1250

Selenium ug/LND U0.750 1.25 2.50

Silver ug/LND UX0.250 0.500 2.50

Sodium ug/LND UX250 750 1250

Thallium ug/LND U0.750 1.00 2.00

Vanadium ug/LND U1.25 2.50 3.12

Zinc ug/L1.36 J1.25 2.50 5.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals in Water by ICP-AES - Quality Control

DL LOD

Batch 5C03012

LCS Prepared & Analyzed: 03/03/2015

Aluminum ug/L38.74 40.00 J80-12096.812.5 25.0 50.0

Antimony ug/L4.277 5.000 80-12085.51.25 2.00 2.50

Arsenic ug/L4.568 5.000 80-12091.40.750 1.50 2.50

Barium ug/L35.17 40.00 80-12087.91.25 2.50 10.0

Beryllium ug/L0.9596 1.000 JX80-12096.00.250 0.500 1.25

Cadmium ug/L2.329 2.500 80-12093.20.250 0.500 1.25

Calcium ug/L588.2 600.0 JX80-12098.0250 500 1250

Chromium ug/L3.742 4.000 80-12093.60.500 1.00 2.50

Cobalt ug/L8.540 10.00 80-12085.41.25 2.50 3.12

Copper ug/L4.871 5.000 80-12097.41.00 2.00 2.50

Iron ug/L19.40 20.00 J80-12097.07.50 15.0 25.0

Lead ug/L4.460 5.000 80-12089.20.375 0.750 1.25

Magnesium ug/L549.2 600.0 J80-12091.5250 750 1250

Manganese ug/L10.08 10.00 80-1201010.750 1.50 3.75

Molybdenum ug/L17.00 20.00 80-12085.01.25 2.50 5.00

Nickel ug/L8.544 10.00 80-12085.40.750 1.50 2.50

Potassium ug/L554.3 600.0 JX80-12092.4250 750 1250

Selenium ug/L4.243 5.000 80-12084.90.750 1.25 2.50

Silver ug/L5.412 5.000 X80-1201080.250 0.500 2.50

Sodium ug/L577.0 600.0 JX80-12096.2250 750 1250

Thallium ug/L4.507 5.000 80-12090.10.750 1.00 2.00

Vanadium ug/L9.514 10.00 80-12095.11.25 2.50 3.12

Zinc ug/L9.083 10.00 80-12090.81.25 2.50 5.00

LCS Dup Prepared & Analyzed: 03/03/2015

Aluminum ug/L39.34 40.00 20 J80-12098.3 1.5412.5 25.0 50.0

Antimony ug/L4.172 5.000 2080-12083.4 2.491.25 2.00 2.50

Arsenic ug/L4.918 5.000 2080-12098.4 7.370.750 1.50 2.50

Barium ug/L36.05 40.00 2080-12090.1 2.471.25 2.50 10.0

Beryllium ug/L1.079 1.000 20 JX80-120108 11.70.250 0.500 1.25

Cadmium ug/L2.326 2.500 2080-12093.0 0.1450.250 0.500 1.25

Calcium ug/L639.2 600.0 20 JX80-120107 8.32250 500 1250

Chromium ug/L3.602 4.000 2080-12090.1 3.800.500 1.00 2.50

Cobalt ug/L8.596 10.00 2080-12086.0 0.6481.25 2.50 3.12

Copper ug/L4.718 5.000 2080-12094.4 3.201.00 2.00 2.50

Iron ug/L17.58 20.00 20 J80-12087.9 9.877.50 15.0 25.0

Lead ug/L4.417 5.000 2080-12088.3 0.9800.375 0.750 1.25

Magnesium ug/L584.4 600.0 20 J80-12097.4 6.20250 750 1250

Manganese ug/L10.00 10.00 2080-120100 0.7740.750 1.50 3.75

Molybdenum ug/L17.23 20.00 2080-12086.1 1.341.25 2.50 5.00

Nickel ug/L8.597 10.00 2080-12086.0 0.6150.750 1.50 2.50

Potassium ug/L625.3 600.0 20 JX80-120104 12.0250 750 1250

Selenium ug/L4.452 5.000 2080-12089.0 4.820.750 1.25 2.50

Silver ug/L5.632 5.000 20 X80-120113 3.990.250 0.500 2.50

Sodium ug/L658.2 600.0 20 JX80-120110 13.1250 750 1250

Thallium ug/L4.428 5.000 2080-12088.6 1.770.750 1.00 2.00

Vanadium ug/L9.635 10.00 2080-12096.4 1.271.25 2.50 3.12

Zinc ug/L9.571 10.00 2080-12095.7 5.231.25 2.50 5.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Mercury by CVAA - Quality Control

DL LOD

Batch 5C03009

Blank Prepared: 03/03/2015 Analyzed: 03/04/2015

Mercury ug/LND U0.0800 0.160 0.200

LCS Prepared: 03/03/2015 Analyzed: 03/04/2015

Mercury ug/L2.018 2.000 80-1201010.0800 0.160 0.200
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C03001

Blank Prepared & Analyzed: 03/03/2015

Acetone ug/LND U2.50 5.00 10.0

Benzene ug/LND U0.250 0.500 1.00

Bromobenzene ug/LND U0.250 0.500 1.00

Bromochloromethane ug/LND U0.250 0.500 1.00

Bromodichloromethane ug/LND U0.250 0.500 1.00

Bromoform ug/LND U0.250 0.500 1.00

Bromomethane ug/LND U0.500 1.00 2.00

n-Butylbenzene ug/LND U0.250 0.500 1.00

2-Butanone ug/LND U2.50 5.00 10.0

sec-Butylbenzene ug/LND U0.250 0.500 1.00

tert-Butylbenzene ug/LND U0.250 0.500 1.00

Carbon disulfide ug/LND U0.250 0.500 1.00

Carbon tetrachloride ug/LND U0.250 0.500 1.00

Chlorobenzene ug/LND U0.250 0.500 1.00

Chloroethane ug/LND U0.500 1.00 2.00

Chloroform ug/LND U0.250 0.500 1.00

Chloromethane ug/LND U0.250 0.500 1.00

2-Chlorotoluene ug/LND U0.250 0.500 1.00

4-Chlorotoluene ug/LND U0.250 0.500 1.00

Dibromochloromethane ug/LND U0.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/LND U0.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/LND U0.250 0.500 1.00

Dibromomethane ug/LND U0.250 0.500 1.00

1,2-Dichlorobenzene ug/LND U0.250 0.500 1.00

1,3-Dichlorobenzene ug/LND U0.250 0.500 1.00

1,4-Dichlorobenzene ug/LND U0.250 0.500 1.00

Dichlorodifluoromethane ug/LND U0.500 1.00 2.00

1,1-Dichloroethane ug/LND U0.250 0.500 1.00

1,2-Dichloroethane ug/LND U0.250 0.500 1.00

1,1-Dichloroethene ug/LND U0.250 0.500 1.00

cis-1,2-Dichloroethene ug/LND U0.250 0.500 1.00

trans-1,2-Dichloroethene ug/LND U0.250 0.500 1.00

1,2-Dichloropropane ug/LND U0.250 0.500 1.00

1,3-Dichloropropane ug/LND U0.250 0.500 1.00

2,2-Dichloropropane ug/LND U0.250 0.500 1.00

1,1-Dichloropropene ug/LND U0.250 0.500 1.00

cis-1,3-Dichloropropene ug/LND U0.250 0.500 1.00

trans-1,3-Dichloropropene ug/LND U0.250 0.500 1.00

Ethylbenzene ug/LND U0.250 0.500 1.00

Hexachlorobutadiene ug/LND U0.250 0.500 2.00

2-Hexanone ug/LND U1.25 2.50 5.00

Isopropylbenzene ug/LND U0.250 0.500 1.00

p-Isopropyltoluene ug/LND U0.250 0.500 1.00

Methylene chloride ug/LND U0.500 1.00 2.00

Naphthalene ug/LND U0.250 0.500 2.00

4-Methyl-2-pentanone ug/LND U1.25 2.50 5.00

Methyl t-Butyl Ether ug/LND U0.250 0.500 1.00

n-Propylbenzene ug/LND U0.250 0.500 1.00

Styrene ug/LND U0.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/LND U0.250 0.500 1.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C03001

Blank Prepared & Analyzed: 03/03/2015

1,1,1,2-Tetrachloroethane ug/LND U0.250 0.500 1.00

Tetrachloroethene ug/LND U0.250 0.500 1.00

Toluene ug/LND U0.250 0.500 1.00

1,2,3-Trichlorobenzene ug/LND U0.250 0.500 2.00

1,2,4-Trichlorobenzene ug/LND U0.250 0.500 2.00

1,1,2-Trichloroethane ug/LND U0.250 0.500 1.00

1,1,1-Trichloroethane ug/LND U0.250 0.500 1.00

Trichloroethene ug/LND U0.250 0.500 1.00

Trichlorofluoromethane ug/LND U0.500 1.00 2.00

1,2,3-Trichloropropane ug/LND U0.500 1.00 2.00

1,3,5-Trimethylbenzene ug/LND U0.250 0.500 1.00

1,2,4-Trimethylbenzene ug/LND U0.250 0.500 1.00

Vinyl chloride ug/LND U0.250 0.500 1.00

Xylenes (total) ug/LND U0.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 99.229.75

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 99.229.75

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 94.028.19

ug/L 30.00 85-120Surrogate: Toluene-d8 93.828.15

LCS Prepared & Analyzed: 03/03/2015

Acetone ug/L107 100.0 40-1401072.50 5.00 10.0

Benzene ug/L51.2 50.00 80-1201020.250 0.500 1.00

Bromobenzene ug/L50.9 50.00 75-1251020.250 0.500 1.00

Bromochloromethane ug/L49.5 50.00 65-13099.10.250 0.500 1.00

Bromodichloromethane ug/L53.2 50.00 75-1201060.250 0.500 1.00

Bromoform ug/L50.4 50.00 70-1301010.250 0.500 1.00

Bromomethane ug/L50.5 50.00 30-1451010.500 1.00 2.00

n-Butylbenzene ug/L53.3 50.00 70-1351070.250 0.500 1.00

2-Butanone ug/L108 100.0 30-1501082.50 5.00 10.0

sec-Butylbenzene ug/L54.6 50.00 70-1251090.250 0.500 1.00

tert-Butylbenzene ug/L53.2 50.00 70-1301060.250 0.500 1.00

Carbon disulfide ug/L51.3 50.00 35-1601030.250 0.500 1.00

Carbon tetrachloride ug/L51.7 50.00 65-1401030.250 0.500 1.00

Chlorobenzene ug/L49.9 50.00 80-12099.80.250 0.500 1.00

Chloroethane ug/L46.1 50.00 60-13592.20.500 1.00 2.00

Chloroform ug/L48.6 50.00 65-13597.10.250 0.500 1.00

Chloromethane ug/L54.9 50.00 40-1251100.250 0.500 1.00

2-Chlorotoluene ug/L51.9 50.00 75-1251040.250 0.500 1.00

4-Chlorotoluene ug/L52.3 50.00 75-1301050.250 0.500 1.00

Dibromochloromethane ug/L52.9 50.00 60-1351060.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/L53.6 50.00 50-1301070.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/L52.1 50.00 80-1201040.250 0.500 1.00

Dibromomethane ug/L50.6 50.00 75-1251010.250 0.500 1.00

1,2-Dichlorobenzene ug/L49.4 50.00 70-12098.80.250 0.500 1.00

1,3-Dichlorobenzene ug/L49.0 50.00 75-12598.00.250 0.500 1.00

1,4-Dichlorobenzene ug/L49.2 50.00 75-12598.50.250 0.500 1.00

Dichlorodifluoromethane ug/L56.6 50.00 30-1551130.500 1.00 2.00

1,1-Dichloroethane ug/L52.8 50.00 70-1351060.250 0.500 1.00

1,2-Dichloroethane ug/L51.1 50.00 70-1301020.250 0.500 1.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C03001

LCS Prepared & Analyzed: 03/03/2015

1,1-Dichloroethene ug/L49.6 50.00 70-13099.20.250 0.500 1.00

cis-1,2-Dichloroethene ug/L47.7 50.00 70-12595.40.250 0.500 1.00

trans-1,2-Dichloroethene ug/L50.5 50.00 60-1401010.250 0.500 1.00

1,2-Dichloropropane ug/L54.0 50.00 75-1251080.250 0.500 1.00

1,3-Dichloropropane ug/L54.0 50.00 75-1251080.250 0.500 1.00

2,2-Dichloropropane ug/L49.4 50.00 70-13598.80.250 0.500 1.00

1,1-Dichloropropene ug/L51.4 50.00 75-1301030.250 0.500 1.00

cis-1,3-Dichloropropene ug/L50.1 50.00 70-1301000.250 0.500 1.00

trans-1,3-Dichloropropene ug/L48.5 50.00 55-14097.00.250 0.500 1.00

Ethylbenzene ug/L50.8 50.00 75-1251020.250 0.500 1.00

Hexachlorobutadiene ug/L44.7 50.00 50-14089.50.250 0.500 2.00

2-Hexanone ug/L101 100.0 55-1301011.25 2.50 5.00

Isopropylbenzene ug/L50.5 50.00 75-1251010.250 0.500 1.00

p-Isopropyltoluene ug/L51.2 50.00 75-1301020.250 0.500 1.00

Methylene chloride ug/L47.9 50.00 55-14095.70.500 1.00 2.00

Naphthalene ug/L52.5 50.00 55-1401050.250 0.500 2.00

4-Methyl-2-pentanone ug/L98.2 100.0 60-13598.21.25 2.50 5.00

Methyl t-Butyl Ether ug/L49.4 50.00 65-12598.80.250 0.500 1.00

n-Propylbenzene ug/L54.2 50.00 70-1301080.250 0.500 1.00

Styrene ug/L50.8 50.00 65-1351020.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/L53.1 50.00 65-1301060.250 0.500 1.00

1,1,1,2-Tetrachloroethane ug/L49.9 50.00 80-13099.80.250 0.500 1.00

Tetrachloroethene ug/L50.6 50.00 45-1501010.250 0.500 1.00

Toluene ug/L53.4 50.00 75-1201070.250 0.500 1.00

1,2,3-Trichlorobenzene ug/L54.0 50.00 55-1401080.250 0.500 2.00

1,2,4-Trichlorobenzene ug/L51.5 50.00 65-1351030.250 0.500 2.00

1,1,2-Trichloroethane ug/L53.1 50.00 75-1251060.250 0.500 1.00

1,1,1-Trichloroethane ug/L50.3 50.00 65-1301010.250 0.500 1.00

Trichloroethene ug/L52.2 50.00 70-1251040.250 0.500 1.00

Trichlorofluoromethane ug/L51.7 50.00 60-1451030.500 1.00 2.00

1,2,3-Trichloropropane ug/L49.6 50.00 75-12599.10.500 1.00 2.00

1,3,5-Trimethylbenzene ug/L56.0 50.00 75-1301120.250 0.500 1.00

1,2,4-Trimethylbenzene ug/L54.5 50.00 75-1301090.250 0.500 1.00

Vinyl chloride ug/L56.8 50.00 50-1451140.250 0.500 1.00

Xylenes (total) ug/L156 150.0 75-1301040.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 10230.49

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 96.528.95

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 93.428.01

ug/L 30.00 85-120Surrogate: Toluene-d8 10130.28
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C03001

LCS Dup Prepared & Analyzed: 03/03/2015

Acetone ug/L104 100.0 3040-140104 2.312.50 5.00 10.0

Benzene ug/L50.3 50.00 3080-120101 1.720.250 0.500 1.00

Bromobenzene ug/L48.3 50.00 3075-12596.6 5.280.250 0.500 1.00

Bromochloromethane ug/L49.2 50.00 3065-13098.4 0.6860.250 0.500 1.00

Bromodichloromethane ug/L51.7 50.00 3075-120103 2.890.250 0.500 1.00

Bromoform ug/L49.2 50.00 3070-13098.5 2.400.250 0.500 1.00

Bromomethane ug/L49.3 50.00 3030-14598.7 2.400.500 1.00 2.00

n-Butylbenzene ug/L51.8 50.00 3070-135104 2.890.250 0.500 1.00

2-Butanone ug/L107 100.0 3030-150107 1.392.50 5.00 10.0

sec-Butylbenzene ug/L50.6 50.00 3070-125101 7.660.250 0.500 1.00

tert-Butylbenzene ug/L50.2 50.00 3070-130100 5.790.250 0.500 1.00

Carbon disulfide ug/L50.1 50.00 3035-160100 2.250.250 0.500 1.00

Carbon tetrachloride ug/L49.2 50.00 3065-14098.5 4.960.250 0.500 1.00

Chlorobenzene ug/L47.4 50.00 3080-12094.8 5.170.250 0.500 1.00

Chloroethane ug/L41.2 50.00 3060-13582.4 11.20.500 1.00 2.00

Chloroform ug/L47.2 50.00 3065-13594.5 2.750.250 0.500 1.00

Chloromethane ug/L50.8 50.00 3040-125102 7.710.250 0.500 1.00

2-Chlorotoluene ug/L49.6 50.00 3075-12599.2 4.520.250 0.500 1.00

4-Chlorotoluene ug/L49.4 50.00 3075-13098.8 5.690.250 0.500 1.00

Dibromochloromethane ug/L51.1 50.00 3060-135102 3.330.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/L47.2 50.00 3050-13094.3 12.80.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/L50.7 50.00 3080-120101 2.660.250 0.500 1.00

Dibromomethane ug/L50.4 50.00 3075-125101 0.2960.250 0.500 1.00

1,2-Dichlorobenzene ug/L47.7 50.00 3070-12095.3 3.580.250 0.500 1.00

1,3-Dichlorobenzene ug/L47.4 50.00 3075-12594.9 3.200.250 0.500 1.00

1,4-Dichlorobenzene ug/L48.2 50.00 3075-12596.5 2.060.250 0.500 1.00

Dichlorodifluoromethane ug/L54.9 50.00 3030-155110 2.990.500 1.00 2.00

1,1-Dichloroethane ug/L50.9 50.00 3070-135102 3.530.250 0.500 1.00

1,2-Dichloroethane ug/L49.1 50.00 3070-13098.2 3.900.250 0.500 1.00

1,1-Dichloroethene ug/L47.4 50.00 3070-13094.8 4.560.250 0.500 1.00

cis-1,2-Dichloroethene ug/L47.1 50.00 3070-12594.3 1.230.250 0.500 1.00

trans-1,2-Dichloroethene ug/L48.7 50.00 3060-14097.5 3.530.250 0.500 1.00

1,2-Dichloropropane ug/L52.8 50.00 3075-125106 2.300.250 0.500 1.00

1,3-Dichloropropane ug/L51.3 50.00 3075-125103 5.210.250 0.500 1.00

2,2-Dichloropropane ug/L47.2 50.00 3070-13594.4 4.480.250 0.500 1.00

1,1-Dichloropropene ug/L47.9 50.00 3075-13095.8 7.150.250 0.500 1.00

cis-1,3-Dichloropropene ug/L50.7 50.00 3070-130101 1.220.250 0.500 1.00

trans-1,3-Dichloropropene ug/L46.8 50.00 3055-14093.5 3.650.250 0.500 1.00

Ethylbenzene ug/L48.8 50.00 3075-12597.7 4.050.250 0.500 1.00

Hexachlorobutadiene ug/L42.9 50.00 3050-14085.9 4.080.250 0.500 2.00

2-Hexanone ug/L99.1 100.0 3055-13099.1 2.281.25 2.50 5.00

Isopropylbenzene ug/L48.3 50.00 3075-12596.6 4.370.250 0.500 1.00

p-Isopropyltoluene ug/L49.2 50.00 3075-13098.5 3.940.250 0.500 1.00

Methylene chloride ug/L48.2 50.00 3055-14096.5 0.7770.500 1.00 2.00

Naphthalene ug/L51.3 50.00 3055-140103 2.270.250 0.500 2.00

4-Methyl-2-pentanone ug/L102 100.0 3060-135102 3.771.25 2.50 5.00

Methyl t-Butyl Ether ug/L49.0 50.00 3065-12598.0 0.8030.250 0.500 1.00

n-Propylbenzene ug/L49.6 50.00 3070-13099.1 8.870.250 0.500 1.00

Styrene ug/L47.8 50.00 3065-13595.6 6.160.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/L51.1 50.00 3065-130102 3.750.250 0.500 1.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C03001

LCS Dup Prepared & Analyzed: 03/03/2015

1,1,1,2-Tetrachloroethane ug/L47.9 50.00 3080-13095.7 4.130.250 0.500 1.00

Tetrachloroethene ug/L46.2 50.00 3045-15092.5 8.960.250 0.500 1.00

Toluene ug/L50.6 50.00 3075-120101 5.320.250 0.500 1.00

1,2,3-Trichlorobenzene ug/L51.3 50.00 3055-140103 5.020.250 0.500 2.00

1,2,4-Trichlorobenzene ug/L49.4 50.00 3065-13598.8 4.100.250 0.500 2.00

1,1,2-Trichloroethane ug/L51.8 50.00 3075-125104 2.450.250 0.500 1.00

1,1,1-Trichloroethane ug/L50.3 50.00 3065-130101 0.004970.250 0.500 1.00

Trichloroethene ug/L50.8 50.00 3070-125102 2.740.250 0.500 1.00

Trichlorofluoromethane ug/L48.6 50.00 3060-14597.2 6.140.500 1.00 2.00

1,2,3-Trichloropropane ug/L49.5 50.00 3075-12599.1 0.04900.500 1.00 2.00

1,3,5-Trimethylbenzene ug/L52.5 50.00 3075-130105 6.420.250 0.500 1.00

1,2,4-Trimethylbenzene ug/L50.2 50.00 3075-130100 8.080.250 0.500 1.00

Vinyl chloride ug/L54.3 50.00 3050-145109 4.600.250 0.500 1.00

Xylenes (total) ug/L148 150.0 3075-13098.8 5.150.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 10130.16

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 98.829.64

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 98.329.48

ug/L 30.00 85-120Surrogate: Toluene-d8 99.529.86

EMPIRICAL LABORATORIES, LLC Work Order: 1503004 Report Date: 03/04/2015 Page 26 of 32



Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

EDB and DBCP by GC - Quality Control

DL LOD

Batch 5C03006

Blank Prepared & Analyzed: 03/03/2015

1,2-Dibromoethane ug/LND U0.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/LND U0.0100 0.0200 0.0300

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 1052.082

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 

[2C]

1122.227

LCS Prepared & Analyzed: 03/03/2015

1,2-Dibromoethane ug/L0.5247 0.5000 2070-1301050.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/L0.4878 0.5000 2070-13097.60.0100 0.0200 0.0300

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 1022.036

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 

[2C]

1102.197

LCS Dup Prepared & Analyzed: 03/03/2015

1,2-Dibromoethane ug/L0.5144 0.5000 2070-130103 1.980.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/L0.4886 0.5000 2070-13097.7 0.1640.0100 0.0200 0.0300

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 1022.022

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 

[2C]

1112.205
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Empirical Laboratories, LLC   
Certifications/Approvals 

(Revised 02/06/2015) 

DoD ELAP QSM5.0, Certificate Number L2226 
x Aqueous 
x Non-aqueous 
x Expires: 11/30/2015 

State of Florida, Department of Health – NELAP, Lab ID: E87646 
x Clean Water Act 
x RCRA/CERCLA 
x Expires: 06/30/2015 

State of Georgia, Environmental Protection Agency – NELAP, Self Certification 
x Expires: 06/30/2015 

State of Illinois, Environmental Protection Agency – NELAP, Certificate Number: 003464 
x Groundwater 
x Solid and Hazardous Waste 
x Expires: 09/13/2015 

Commonwealth of Kentucky, Energy and Environment Cabinet – WWLCP, Laboratory Number: 98017    
x Wastewater       
x Expires: 12/31/2015 

Commonwealth of Kentucky, Department of Environmental Protection – UST, Certificate Number: 77    
x Aqueous       
x Non-aqueous 
x Expires: 06/30/2015 

State of New Jersey, Department of Environmental Protection – NELAP Primary, Lab ID: TN473    
x Water Pollution       
x Solid and Hazardous Waste 
x Expires: 06/30/2015 

State of North Carolina, Department of Environment and Natural Resources - Certificate Number: 643 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2015 

State of North Dakota, Department of Health – NELAP, Certificate No.: R-204 
x Aqueous 
x Non-aqueous 
x Expires: 06/30/2015 

Commonwealth of Pennsylvania, Department of Environmental Protection – NELAP, Lab ID: 68-05374 
x Aqueous 
x Non-aqueous 
x Expires: 10/31/2015 

State of Texas, Commission on Environmental Quality – NELAP, Certificate Number: T104704307-15-11 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2015 

State of Utah, Department of Health – NELAP, Certificate Number: TN0042014-6 
x Aqueous 
x Non-aqueous 
x Expires: 07/31/2015  

Commonwealth of Virginia, Department of General Services – NELAP, Certificate Number: 7596, Lab ID: 460243 
x Aqueous 
x Non-aqueous 
x Expires: 12/14/2015 

State of Washington, Department of Ecology – NELAP, Lab ID: C934-15 
x Groundwater 
x Solid and Hazardous Waste 
x Expires: 03/18/2016 
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621 Mainstream Drive, Suite 270

Nashville, TN 37228

615.345.1115 Phone

866.417.0548 Fax

CB&I

RE: Kirtland AFB 2011 (Laboratory WorkOrder # 1503016)

Concord, CA 94520

4005 Port Chicago Highway

Susan Huang

DRAFT REPORT

DATA SUBJECT TO CHANGE

Enclosed are the results of analyses for samples received by the laboratory on 03/04/2015 08:50. If you have 

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

Sincerely, 

06 March 2015
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Data Qualifiers

As applicable and where required, the following general qualifiers are associated with the sample results.  Additional qualifiers will be specified 

within the reporting sections of the data package or within the body of the Case Narrative.

Analytical Report Terms and Qualifiers

DL: The detection limit (DL) is defined as the minimum concentration of a substance that can be measured and reported 

with 99% confidence that the analyte concentration is greater than zero.  The DL is supported by the method detection 

limit (MDL) which is determined from analysis of a sample containing the analyte in a given matrix.  

The Limit of Detection is an estimate of the minimum amount of a substance that an analytical process can reliably 

detect. An LOD is analyte- and matrix-specific and may be laboratory-dependent.  This definition is further clarified in 

the DoD QSM as the smallest amount or concentration of a substance that must be present in a sample in order to be 

detected at a high level of confidence (99%). At the LOD, the false negative rate ( Type II error) is 1%.

LOD:

The Limit of Quantitation is the minimum level, concentration, or quantity of a target variable (e.g., target analyte) that 

can be reported with a specified degree of confidence.  This term is further clarified within the DoD QSM as the lowest 

concentration that produces a quantitative result within specified limits of precision and bias.  

LOQ:

The presence of a "B" to the right of an analytical value indicates that this compound was also detected in the method 

blank and the data should be interpreted with caution.  One should consider the possibility that the correct sample 

result might be less than the reported result and, perhaps, zero.

B:

Exceeding quality control criteria are associated with the reported result.*:

When a sample (or sample extract) is rerun diluted because one of the compound concentrations exceeded the 

highest concentration range for the standard curve, all of the values obtained in the dilution run will be flagged with a 

"D".

D:

E: The concentration for any compound found which exceeds the highest concentration level on the standard curve for 

that compound will be flagged with an "E".  Usually the sample will be rerun at a dilution to quantitate the flagged 

compound.  For Metals, the qualifier indicates that the serial dilution was outside of the control limits and the 

compound should be considered estimated due to the presence of interference.

H1: The result was analyzed outside of the EPA recommended holding time.

The result was extracted outside of the EPA recommended holding time

The sample for this analyte was received outside of the EPA recommended holding time .

H2:

H3:

J: The presence of a "J" to the right of an analytical result indicates that the reported result is estimated.  The mass 

spectral data pass the identification criteria showing that the compound is present, but the calculated result is less 

than the LOQ.  One should feel confident that the result is greater than zero and less than the LOQ.  

M: Indicates that the sample matrix interfered with the quantitation of the analyte.  In dual column analysis the result is 

reported from the column with the lower concentration.  In inorganics, it indicates that the parameters DL/LOD/LOQ 

have been raised.  

N: The MS/MSD accuracy and/or precision are outside criteria.  The predigested spike recovery is not within control limits 

for the associated parameter.

P: The associated numerical value is an estimated quantity.  There is greater than a 40% difference between the two GC 

columns for the detected concentrations.  The higher of the two values is reported unless matrix interference is 

obvious or for HPLC analysis where the primary column is reported.

Q: The relative percent difference (RPD) and/or percent recovery exceeded limits in the associated Blank Spike and/or 

Blank Spike Duplicate.

S: The associated internal standard exceeded criteria.

U: The presence of a "U" indicates that the analyte was analyzed for but was not detected or the concentration of the 

analyte quantitated below the DL.

X:

Y:

Z:

The parameter shows a potential positive bias on a reported concentration due to an ICV or CCV exceeding the upper 

control limit on the high side.

The parameter shows a potential negative bias on a reported concentration due to an ICV or CCV exceeding the 

lower control limit on the low side.

The parameter shows lack of confirmation/detection, which may be due to a negative bias in the ICV or CCV which 

exceeds the lower control limit. 
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-1

DL

Lab Sample ID: 1503016-01

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/04/15 11:54mg/L 5C040111Nitrate/Nitrite as N 0.2000.100 0.150 U

Anions by IC

ND E300.003/04/15 11:18mg/L 5C040071Bromide 0.2500.0420 0.125 U

E300.09.52 5C0400703/04/15 11:18mg/L 1Chloride 0.5000.170 0.330

E300.034.8 5C0400703/04/15 11:18mg/L 1Sulfate as SO4 2.500.330 1.00

Metals in Water by ICP-AES

SW6010C15.9 5C0401303/06/15 12:27ug/L 1Aluminum 50.012.5 25.0 J

ND SW6010C03/06/15 12:27ug/L 5C040131Antimony 2.501.25 2.00 YU

ND SW6010C03/06/15 12:27ug/L 5C040131Arsenic 2.500.750 1.50 U

SW6010C102 5C0401303/06/15 12:27ug/L 1Barium 10.01.25 2.50

ND SW6010C03/06/15 12:27ug/L 5C040131Beryllium 1.250.250 0.500 U

ND SW6010C03/06/15 12:27ug/L 5C040131Cadmium 1.250.250 0.500 U

SW6010C33400 5C0401303/06/15 12:27ug/L 1Calcium 1250250 500

SW6010C2.29 5C0401303/06/15 12:27ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/06/15 12:27ug/L 5C040131Cobalt 3.121.25 2.50 U

SW6010C6.48 5C0401303/06/15 12:27ug/L 1Copper 2.501.00 2.00

SW6010C37.6 5C0401303/06/15 12:27ug/L 1Iron 25.07.50 15.0

ND SW6010C03/06/15 12:27ug/L 5C040131Lead 1.250.375 0.750 U

SW6010C4490 5C0401303/06/15 12:27ug/L 1Magnesium 1250250 750

SW6010C31.1 5C0401303/06/15 12:27ug/L 1Manganese 3.750.750 1.50

SW6010C7.86 5C0401303/06/15 12:27ug/L 1Molybdenum 5.001.25 2.50

ND SW6010C03/06/15 12:27ug/L 5C040131Nickel 2.500.750 1.50 U

SW6010C2190 5C0401303/06/15 12:27ug/L 1Potassium 1250250 750

SW6010C0.814 5C0401303/06/15 12:27ug/L 1Selenium 2.500.750 1.25 J

ND SW6010C03/06/15 12:27ug/L 5C040131Silver 2.500.250 0.500 U

SW6010C23700 5C0401303/06/15 12:27ug/L 1Sodium 1250250 750

ND SW6010C03/06/15 12:27ug/L 5C040131Thallium 2.000.750 1.00 U

SW6010C2.70 5C0401303/06/15 12:27ug/L 1Vanadium 3.121.25 2.50 J

SW6010C29.8 5C0401303/06/15 12:27ug/L 1Zinc 5.001.25 2.50
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-1

DL

Lab Sample ID: 1503016-01

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/06/15 10:48ug/L 5C040161Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B5.62 5C0401403/04/15 13:13ug/L 1Acetone 10.02.50 5.00 XJ

ND SW8260B03/04/15 13:13ug/L 5C040141Benzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Bromobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Bromoform 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Bromomethane 2.000.500 1.00 U

ND SW8260B03/04/15 13:13ug/L 5C040141n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401412-Butanone 10.02.50 5.00 XU

ND SW8260B03/04/15 13:13ug/L 5C040141sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Chloroethane 2.000.500 1.00 U

ND SW8260B03/04/15 13:13ug/L 5C040141Chloroform 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Chloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401412-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401414-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Dibromomethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Dichlorodifluoromethane 2.000.500 1.00 XU

ND SW8260B03/04/15 13:13ug/L 5C0401411,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401412,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401412-Hexanone 5.001.25 2.50 XU
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-1

DL

Lab Sample ID: 1503016-01

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/04/15 13:13ug/L 5C040141Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Methylene chloride 2.000.500 1.00 U

ND SW8260B03/04/15 13:13ug/L 5C040141Naphthalene 2.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401414-Methyl-2-pentanone 5.001.25 2.50 XU

ND SW8260B03/04/15 13:13ug/L 5C040141Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Styrene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Toluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Trichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C0401411,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:13ug/L 5C040141Vinyl chloride 1.000.250 0.500 XU

ND SW8260B03/04/15 13:13ug/L 5C040141Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0401403/04/15 13:1375-12096.6 %Surrogate: Bromofluorobenzene

SW8260B 5C0401403/04/15 13:1385-115101 %Surrogate: Dibromofluoromethane

SW8260B 5C0401403/04/15 13:1370-12097.6 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0401403/04/15 13:1385-12090.5 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-1

DL

Lab Sample ID: 1503016-01

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/04/15 12:24ug/L 5C0400911,2-Dibromoethane 0.02800.00933 0.0187 XQU

SW8011 5C0400903/04/15 12:2455-160174 %Surrogate: 1,3-Dibromopropane X

SW8011 5C0400903/04/15 12:2455-160211 %Surrogate: 1,3-Dibromopropane [2C] X
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-2

DL

Lab Sample ID: 1503016-02

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/04/15 11:56mg/L 5C040111Nitrate/Nitrite as N 0.2000.100 0.150 U

Anions by IC

ND E300.003/04/15 11:36mg/L 5C040071Bromide 0.2500.0420 0.125 U

E300.09.54 5C0400703/04/15 11:36mg/L 1Chloride 0.5000.170 0.330

E300.034.8 5C0400703/04/15 11:36mg/L 1Sulfate as SO4 2.500.330 1.00

Metals in Water by ICP-AES

SW6010C20.7 5C0401303/06/15 12:32ug/L 1Aluminum 50.012.5 25.0 J

ND SW6010C03/06/15 12:32ug/L 5C040131Antimony 2.501.25 2.00 YU

ND SW6010C03/06/15 12:32ug/L 5C040131Arsenic 2.500.750 1.50 U

SW6010C101 5C0401303/06/15 12:32ug/L 1Barium 10.01.25 2.50

ND SW6010C03/06/15 12:32ug/L 5C040131Beryllium 1.250.250 0.500 U

ND SW6010C03/06/15 12:32ug/L 5C040131Cadmium 1.250.250 0.500 U

SW6010C33900 5C0401303/06/15 12:32ug/L 1Calcium 1250250 500

SW6010C2.29 5C0401303/06/15 12:32ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/06/15 12:32ug/L 5C040131Cobalt 3.121.25 2.50 U

SW6010C6.49 5C0401303/06/15 12:32ug/L 1Copper 2.501.00 2.00

SW6010C38.7 5C0401303/06/15 12:32ug/L 1Iron 25.07.50 15.0

ND SW6010C03/06/15 12:32ug/L 5C040131Lead 1.250.375 0.750 U

SW6010C4520 5C0401303/06/15 12:32ug/L 1Magnesium 1250250 750

SW6010C31.2 5C0401303/06/15 12:32ug/L 1Manganese 3.750.750 1.50

SW6010C7.79 5C0401303/06/15 12:32ug/L 1Molybdenum 5.001.25 2.50

ND SW6010C03/06/15 12:32ug/L 5C040131Nickel 2.500.750 1.50 U

SW6010C2190 5C0401303/06/15 12:32ug/L 1Potassium 1250250 750

ND SW6010C03/06/15 12:32ug/L 5C040131Selenium 2.500.750 1.25 U

ND SW6010C03/06/15 12:32ug/L 5C040131Silver 2.500.250 0.500 U

SW6010C23600 5C0401303/06/15 12:32ug/L 1Sodium 1250250 750

ND SW6010C03/06/15 12:32ug/L 5C040131Thallium 2.000.750 1.00 U

SW6010C2.76 5C0401303/06/15 12:32ug/L 1Vanadium 3.121.25 2.50 J

SW6010C29.6 5C0401303/06/15 12:32ug/L 1Zinc 5.001.25 2.50
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-2

DL

Lab Sample ID: 1503016-02

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/06/15 10:49ug/L 5C040161Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B5.30 5C0401403/04/15 13:42ug/L 1Acetone 10.02.50 5.00 XJ

ND SW8260B03/04/15 13:42ug/L 5C040141Benzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Bromobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Bromoform 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Bromomethane 2.000.500 1.00 U

ND SW8260B03/04/15 13:42ug/L 5C040141n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401412-Butanone 10.02.50 5.00 XU

ND SW8260B03/04/15 13:42ug/L 5C040141sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Chloroethane 2.000.500 1.00 U

ND SW8260B03/04/15 13:42ug/L 5C040141Chloroform 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Chloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401412-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401414-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Dibromomethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Dichlorodifluoromethane 2.000.500 1.00 XU

ND SW8260B03/04/15 13:42ug/L 5C0401411,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401412,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401412-Hexanone 5.001.25 2.50 XU
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-2

DL

Lab Sample ID: 1503016-02

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/04/15 13:42ug/L 5C040141Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Methylene chloride 2.000.500 1.00 U

ND SW8260B03/04/15 13:42ug/L 5C040141Naphthalene 2.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401414-Methyl-2-pentanone 5.001.25 2.50 XU

ND SW8260B03/04/15 13:42ug/L 5C040141Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Styrene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Toluene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Trichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C0401411,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 13:42ug/L 5C040141Vinyl chloride 1.000.250 0.500 XU

ND SW8260B03/04/15 13:42ug/L 5C040141Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0401403/04/15 13:4275-12096.4 %Surrogate: Bromofluorobenzene

SW8260B 5C0401403/04/15 13:4285-115101 %Surrogate: Dibromofluoromethane

SW8260B 5C0401403/04/15 13:4270-12096.0 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0401403/04/15 13:4285-12093.4 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-2

DL

Lab Sample ID: 1503016-02

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/04/15 12:36ug/L 5C0400911,2-Dibromoethane 0.02770.00922 0.0184 XQU

SW8011 5C0400903/04/15 12:3655-160165 %Surrogate: 1,3-Dibromopropane X

SW8011 5C0400903/04/15 12:3655-160198 %Surrogate: 1,3-Dibromopropane [2C] X
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-4

DL

Lab Sample ID: 1503016-03

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/04/15 11:57mg/L 5C040111Nitrate/Nitrite as N 0.2000.100 0.150 U

Anions by IC

ND E300.003/04/15 11:54mg/L 5C040071Bromide 0.2500.0420 0.125 U

E300.09.55 5C0400703/04/15 11:54mg/L 1Chloride 0.5000.170 0.330

E300.034.8 5C0400703/04/15 11:54mg/L 1Sulfate as SO4 2.500.330 1.00

Metals in Water by ICP-AES

SW6010C19.5 5C0401303/06/15 12:36ug/L 1Aluminum 50.012.5 25.0 J

ND SW6010C03/06/15 12:36ug/L 5C040131Antimony 2.501.25 2.00 YU

ND SW6010C03/06/15 12:36ug/L 5C040131Arsenic 2.500.750 1.50 U

SW6010C102 5C0401303/06/15 12:36ug/L 1Barium 10.01.25 2.50

ND SW6010C03/06/15 12:36ug/L 5C040131Beryllium 1.250.250 0.500 U

ND SW6010C03/06/15 12:36ug/L 5C040131Cadmium 1.250.250 0.500 U

SW6010C33200 5C0401303/06/15 12:36ug/L 1Calcium 1250250 500

SW6010C2.32 5C0401303/06/15 12:36ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/06/15 12:36ug/L 5C040131Cobalt 3.121.25 2.50 U

SW6010C6.27 5C0401303/06/15 12:36ug/L 1Copper 2.501.00 2.00

SW6010C38.4 5C0401303/06/15 12:36ug/L 1Iron 25.07.50 15.0

ND SW6010C03/06/15 12:36ug/L 5C040131Lead 1.250.375 0.750 U

SW6010C4440 5C0401303/06/15 12:36ug/L 1Magnesium 1250250 750

SW6010C30.9 5C0401303/06/15 12:36ug/L 1Manganese 3.750.750 1.50

SW6010C7.91 5C0401303/06/15 12:36ug/L 1Molybdenum 5.001.25 2.50

ND SW6010C03/06/15 12:36ug/L 5C040131Nickel 2.500.750 1.50 U

SW6010C2200 5C0401303/06/15 12:36ug/L 1Potassium 1250250 750

ND SW6010C03/06/15 12:36ug/L 5C040131Selenium 2.500.750 1.25 U

ND SW6010C03/06/15 12:36ug/L 5C040131Silver 2.500.250 0.500 U

SW6010C24000 5C0401303/06/15 12:36ug/L 1Sodium 1250250 750

ND SW6010C03/06/15 12:36ug/L 5C040131Thallium 2.000.750 1.00 U

SW6010C2.69 5C0401303/06/15 12:36ug/L 1Vanadium 3.121.25 2.50 J

SW6010C30.0 5C0401303/06/15 12:36ug/L 1Zinc 5.001.25 2.50
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-4

DL

Lab Sample ID: 1503016-03

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/06/15 10:50ug/L 5C040161Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B5.95 5C0401403/04/15 14:11ug/L 1Acetone 10.02.50 5.00 XJ

ND SW8260B03/04/15 14:11ug/L 5C040141Benzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Bromobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Bromoform 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Bromomethane 2.000.500 1.00 U

ND SW8260B03/04/15 14:11ug/L 5C040141n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401412-Butanone 10.02.50 5.00 XU

ND SW8260B03/04/15 14:11ug/L 5C040141sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Chloroethane 2.000.500 1.00 U

ND SW8260B03/04/15 14:11ug/L 5C040141Chloroform 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Chloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401412-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401414-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Dibromomethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Dichlorodifluoromethane 2.000.500 1.00 XU

ND SW8260B03/04/15 14:11ug/L 5C0401411,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401412,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401412-Hexanone 5.001.25 2.50 XU

EMPIRICAL LABORATORIES, LLC Work Order: 1503016 Report Date: 03/06/2015 Page 12 of 32



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-4

DL

Lab Sample ID: 1503016-03

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/04/15 14:11ug/L 5C040141Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Methylene chloride 2.000.500 1.00 U

ND SW8260B03/04/15 14:11ug/L 5C040141Naphthalene 2.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401414-Methyl-2-pentanone 5.001.25 2.50 XU

ND SW8260B03/04/15 14:11ug/L 5C040141Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Styrene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Toluene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Trichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C0401411,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:11ug/L 5C040141Vinyl chloride 1.000.250 0.500 XU

ND SW8260B03/04/15 14:11ug/L 5C040141Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0401403/04/15 14:1175-12097.8 %Surrogate: Bromofluorobenzene

SW8260B 5C0401403/04/15 14:1185-115103 %Surrogate: Dibromofluoromethane

SW8260B 5C0401403/04/15 14:1170-12095.7 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0401403/04/15 14:1185-12090.5 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT2-106212-4

DL

Lab Sample ID: 1503016-03

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 11:22

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/04/15 12:47ug/L 5C0400911,2-Dibromoethane 0.02830.00944 0.0189 XQU

SW8011 5C0400903/04/15 12:4755-160159 %Surrogate: 1,3-Dibromopropane X

SW8011 5C0400903/04/15 12:4755-160190 %Surrogate: 1,3-Dibromopropane [2C] X
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: GW8424-TB

DL

Lab Sample ID: 1503016-04

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 08:00

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/04/15 14:40ug/L 5C040141Acetone 10.02.50 5.00 XU

ND SW8260B03/04/15 14:40ug/L 5C040141Benzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Bromobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Bromoform 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Bromomethane 2.000.500 1.00 U

ND SW8260B03/04/15 14:40ug/L 5C040141n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401412-Butanone 10.02.50 5.00 XU

ND SW8260B03/04/15 14:40ug/L 5C040141sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Chloroethane 2.000.500 1.00 U

ND SW8260B03/04/15 14:40ug/L 5C040141Chloroform 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Chloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401412-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401414-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Dibromomethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Dichlorodifluoromethane 2.000.500 1.00 XU

ND SW8260B03/04/15 14:40ug/L 5C0401411,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401412,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401412-Hexanone 5.001.25 2.50 XU

ND SW8260B03/04/15 14:40ug/L 5C040141Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141p-Isopropyltoluene 1.000.250 0.500 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: GW8424-TB

DL

Lab Sample ID: 1503016-04

Sample Matrix: Water

Sample Collection Date/Time: 03/03/2015 08:00

Sample Received Date/Time: 03/04/2015 08:50

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/04/15 14:40ug/L 5C040141Methylene chloride 2.000.500 1.00 U

ND SW8260B03/04/15 14:40ug/L 5C040141Naphthalene 2.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401414-Methyl-2-pentanone 5.001.25 2.50 XU

ND SW8260B03/04/15 14:40ug/L 5C040141Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Styrene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Toluene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Trichloroethene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C0401411,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/04/15 14:40ug/L 5C040141Vinyl chloride 1.000.250 0.500 XU

ND SW8260B03/04/15 14:40ug/L 5C040141Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0401403/04/15 14:4075-12098.5 %Surrogate: Bromofluorobenzene

SW8260B 5C0401403/04/15 14:4085-115103 %Surrogate: Dibromofluoromethane

SW8260B 5C0401403/04/15 14:4070-12096.6 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0401403/04/15 14:4085-12094.4 %Surrogate: Toluene-d8
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Classical Chemistry Parameters - Quality Control

DL LOD

Batch 5C04011

Blank Prepared & Analyzed: 03/04/2015

Nitrate/Nitrite as N mg/LND U0.100 0.150 0.200

LCS Prepared & Analyzed: 03/04/2015

Nitrate/Nitrite as N mg/L2.198 2.156 90-1101020.100 0.150 0.200
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Anions by IC - Quality Control

DL LOD

Batch 5C04007

Blank Prepared & Analyzed: 03/04/2015

Bromide mg/LND U0.0420 0.125 0.250

Chloride mg/LND U0.170 0.330 0.500

Sulfate as SO4 mg/LND U0.330 1.00 2.50

LCS Prepared & Analyzed: 03/04/2015

Bromide mg/L13.48 14.00 90-11096.30.0420 0.125 0.250

Chloride mg/L4.492 4.200 90-1101070.170 0.330 0.500

Sulfate as SO4 mg/L21.87 21.00 90-1101040.330 1.00 2.50
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals in Water by ICP-AES - Quality Control

DL LOD

Batch 5C04013

Blank Prepared: 03/04/2015 Analyzed: 03/06/2015

Aluminum ug/LND U12.5 25.0 50.0

Antimony ug/LND UY1.25 2.00 2.50

Arsenic ug/LND U0.750 1.50 2.50

Barium ug/LND U1.25 2.50 10.0

Beryllium ug/LND U0.250 0.500 1.25

Cadmium ug/LND U0.250 0.500 1.25

Calcium ug/LND U250 500 1250

Chromium ug/LND U0.500 1.00 2.50

Cobalt ug/LND U1.25 2.50 3.12

Copper ug/LND U1.00 2.00 2.50

Iron ug/LND U7.50 15.0 25.0

Lead ug/LND U0.375 0.750 1.25

Magnesium ug/LND U250 750 1250

Manganese ug/LND U0.750 1.50 3.75

Molybdenum ug/LND U1.25 2.50 5.00

Nickel ug/LND U0.750 1.50 2.50

Potassium ug/LND U250 750 1250

Selenium ug/LND U0.750 1.25 2.50

Silver ug/LND U0.250 0.500 2.50

Sodium ug/LND U250 750 1250

Thallium ug/LND U0.750 1.00 2.00

Vanadium ug/LND U1.25 2.50 3.12

Zinc ug/LND U1.25 2.50 5.00

LCS Prepared: 03/04/2015 Analyzed: 03/06/2015

Aluminum ug/L37.59 40.00 J80-12094.012.5 25.0 50.0

Antimony ug/L4.298 5.000 Y80-12086.01.25 2.00 2.50

Arsenic ug/L4.201 5.000 80-12084.00.750 1.50 2.50

Barium ug/L33.66 40.00 80-12084.11.25 2.50 10.0

Beryllium ug/L0.8969 1.000 J80-12089.70.250 0.500 1.25

Cadmium ug/L2.224 2.500 80-12088.90.250 0.500 1.25

Calcium ug/L561.9 600.0 J80-12093.6250 500 1250

Chromium ug/L3.842 4.000 80-12096.00.500 1.00 2.50

Cobalt ug/L8.394 10.00 80-12083.91.25 2.50 3.12

Copper ug/L5.157 5.000 80-1201031.00 2.00 2.50

Iron ug/L20.53 20.00 J80-1201037.50 15.0 25.0

Lead ug/L4.292 5.000 80-12085.80.375 0.750 1.25

Magnesium ug/L539.4 600.0 J80-12089.9250 750 1250

Manganese ug/L9.304 10.00 80-12093.00.750 1.50 3.75

Molybdenum ug/L16.39 20.00 80-12082.01.25 2.50 5.00

Nickel ug/L8.341 10.00 80-12083.40.750 1.50 2.50

Potassium ug/L513.1 600.0 J80-12085.5250 750 1250

Selenium ug/L4.370 5.000 80-12087.40.750 1.25 2.50

Silver ug/L4.629 5.000 80-12092.60.250 0.500 2.50

Sodium ug/L533.0 600.0 J80-12088.8250 750 1250

Thallium ug/L4.457 5.000 80-12089.10.750 1.00 2.00

Vanadium ug/L8.932 10.00 80-12089.31.25 2.50 3.12

Zinc ug/L8.762 10.00 80-12087.61.25 2.50 5.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Mercury by CVAA - Quality Control

DL LOD

Batch 5C04016

Blank Prepared: 03/04/2015 Analyzed: 03/06/2015

Mercury ug/LND U0.0800 0.160 0.200

LCS Prepared: 03/04/2015 Analyzed: 03/06/2015

Mercury ug/L2.054 2.000 80-1201030.0800 0.160 0.200
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C04014

Blank Prepared & Analyzed: 03/04/2015

Acetone ug/LND UX2.50 5.00 10.0

Benzene ug/LND U0.250 0.500 1.00

Bromobenzene ug/LND U0.250 0.500 1.00

Bromochloromethane ug/LND U0.250 0.500 1.00

Bromodichloromethane ug/LND U0.250 0.500 1.00

Bromoform ug/LND U0.250 0.500 1.00

Bromomethane ug/LND U0.500 1.00 2.00

n-Butylbenzene ug/LND U0.250 0.500 1.00

2-Butanone ug/LND UX2.50 5.00 10.0

sec-Butylbenzene ug/LND U0.250 0.500 1.00

tert-Butylbenzene ug/LND U0.250 0.500 1.00

Carbon disulfide ug/LND U0.250 0.500 1.00

Carbon tetrachloride ug/LND U0.250 0.500 1.00

Chlorobenzene ug/LND U0.250 0.500 1.00

Chloroethane ug/LND U0.500 1.00 2.00

Chloroform ug/LND U0.250 0.500 1.00

Chloromethane ug/LND U0.250 0.500 1.00

2-Chlorotoluene ug/LND U0.250 0.500 1.00

4-Chlorotoluene ug/LND U0.250 0.500 1.00

Dibromochloromethane ug/LND U0.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/LND U0.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/LND U0.250 0.500 1.00

Dibromomethane ug/LND U0.250 0.500 1.00

1,2-Dichlorobenzene ug/LND U0.250 0.500 1.00

1,3-Dichlorobenzene ug/LND U0.250 0.500 1.00

1,4-Dichlorobenzene ug/LND U0.250 0.500 1.00

Dichlorodifluoromethane ug/LND UX0.500 1.00 2.00

1,1-Dichloroethane ug/LND U0.250 0.500 1.00

1,2-Dichloroethane ug/LND U0.250 0.500 1.00

1,1-Dichloroethene ug/LND U0.250 0.500 1.00

cis-1,2-Dichloroethene ug/LND U0.250 0.500 1.00

trans-1,2-Dichloroethene ug/LND U0.250 0.500 1.00

1,2-Dichloropropane ug/LND U0.250 0.500 1.00

1,3-Dichloropropane ug/LND U0.250 0.500 1.00

2,2-Dichloropropane ug/LND U0.250 0.500 1.00

1,1-Dichloropropene ug/LND U0.250 0.500 1.00

cis-1,3-Dichloropropene ug/LND U0.250 0.500 1.00

trans-1,3-Dichloropropene ug/LND U0.250 0.500 1.00

Ethylbenzene ug/LND U0.250 0.500 1.00

Hexachlorobutadiene ug/LND U0.250 0.500 2.00

2-Hexanone ug/LND UX1.25 2.50 5.00

Isopropylbenzene ug/LND U0.250 0.500 1.00

p-Isopropyltoluene ug/LND U0.250 0.500 1.00

Methylene chloride ug/LND U0.500 1.00 2.00

Naphthalene ug/LND U0.250 0.500 2.00

4-Methyl-2-pentanone ug/LND UX1.25 2.50 5.00

Methyl t-Butyl Ether ug/LND U0.250 0.500 1.00

n-Propylbenzene ug/LND U0.250 0.500 1.00

Styrene ug/LND U0.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/LND U0.250 0.500 1.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C04014

Blank Prepared & Analyzed: 03/04/2015

1,1,1,2-Tetrachloroethane ug/LND U0.250 0.500 1.00

Tetrachloroethene ug/LND U0.250 0.500 1.00

Toluene ug/LND U0.250 0.500 1.00

1,2,3-Trichlorobenzene ug/LND U0.250 0.500 2.00

1,2,4-Trichlorobenzene ug/LND U0.250 0.500 2.00

1,1,2-Trichloroethane ug/LND U0.250 0.500 1.00

1,1,1-Trichloroethane ug/LND U0.250 0.500 1.00

Trichloroethene ug/LND U0.250 0.500 1.00

Trichlorofluoromethane ug/LND U0.500 1.00 2.00

1,2,3-Trichloropropane ug/LND U0.500 1.00 2.00

1,3,5-Trimethylbenzene ug/LND U0.250 0.500 1.00

1,2,4-Trimethylbenzene ug/LND U0.250 0.500 1.00

Vinyl chloride ug/LND UX0.250 0.500 1.00

Xylenes (total) ug/LND U0.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 96.328.89

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 10030.14

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 95.628.68

ug/L 30.00 85-120Surrogate: Toluene-d8 92.927.87

LCS Prepared & Analyzed: 03/04/2015

Acetone ug/L133 100.0 X40-1401332.50 5.00 10.0

Benzene ug/L53.5 50.00 80-1201070.250 0.500 1.00

Bromobenzene ug/L49.8 50.00 75-12599.50.250 0.500 1.00

Bromochloromethane ug/L51.6 50.00 65-1301030.250 0.500 1.00

Bromodichloromethane ug/L56.1 50.00 75-1201120.250 0.500 1.00

Bromoform ug/L49.5 50.00 70-13098.90.250 0.500 1.00

Bromomethane ug/L50.0 50.00 30-1451000.500 1.00 2.00

n-Butylbenzene ug/L54.3 50.00 70-1351090.250 0.500 1.00

2-Butanone ug/L133 100.0 X30-1501332.50 5.00 10.0

sec-Butylbenzene ug/L54.2 50.00 70-1251080.250 0.500 1.00

tert-Butylbenzene ug/L53.5 50.00 70-1301070.250 0.500 1.00

Carbon disulfide ug/L53.5 50.00 35-1601070.250 0.500 1.00

Carbon tetrachloride ug/L54.3 50.00 65-1401090.250 0.500 1.00

Chlorobenzene ug/L48.5 50.00 80-12097.00.250 0.500 1.00

Chloroethane ug/L52.5 50.00 60-1351050.500 1.00 2.00

Chloroform ug/L51.9 50.00 65-1351040.250 0.500 1.00

Chloromethane ug/L56.2 50.00 40-1251120.250 0.500 1.00

2-Chlorotoluene ug/L53.7 50.00 75-1251070.250 0.500 1.00

4-Chlorotoluene ug/L55.1 50.00 75-1301100.250 0.500 1.00

Dibromochloromethane ug/L52.5 50.00 60-1351050.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/L57.1 50.00 50-1301140.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/L51.9 50.00 80-1201040.250 0.500 1.00

Dibromomethane ug/L55.6 50.00 75-1251110.250 0.500 1.00

1,2-Dichlorobenzene ug/L48.6 50.00 70-12097.30.250 0.500 1.00

1,3-Dichlorobenzene ug/L49.0 50.00 75-12597.90.250 0.500 1.00

1,4-Dichlorobenzene ug/L49.8 50.00 75-12599.70.250 0.500 1.00

Dichlorodifluoromethane ug/L59.4 50.00 X30-1551190.500 1.00 2.00

1,1-Dichloroethane ug/L56.5 50.00 70-1351130.250 0.500 1.00

1,2-Dichloroethane ug/L56.5 50.00 70-1301130.250 0.500 1.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C04014

LCS Prepared & Analyzed: 03/04/2015

1,1-Dichloroethene ug/L49.6 50.00 70-13099.10.250 0.500 1.00

cis-1,2-Dichloroethene ug/L50.1 50.00 70-1251000.250 0.500 1.00

trans-1,2-Dichloroethene ug/L52.2 50.00 60-1401040.250 0.500 1.00

1,2-Dichloropropane ug/L58.0 50.00 75-1251160.250 0.500 1.00

1,3-Dichloropropane ug/L56.0 50.00 75-1251120.250 0.500 1.00

2,2-Dichloropropane ug/L55.9 50.00 70-1351120.250 0.500 1.00

1,1-Dichloropropene ug/L53.7 50.00 75-1301070.250 0.500 1.00

cis-1,3-Dichloropropene ug/L55.7 50.00 70-1301110.250 0.500 1.00

trans-1,3-Dichloropropene ug/L50.2 50.00 55-1401000.250 0.500 1.00

Ethylbenzene ug/L49.3 50.00 75-12598.60.250 0.500 1.00

Hexachlorobutadiene ug/L43.2 50.00 50-14086.40.250 0.500 2.00

2-Hexanone ug/L125 100.0 X55-1301251.25 2.50 5.00

Isopropylbenzene ug/L48.9 50.00 75-12597.80.250 0.500 1.00

p-Isopropyltoluene ug/L53.3 50.00 75-1301070.250 0.500 1.00

Methylene chloride ug/L50.2 50.00 55-1401000.500 1.00 2.00

Naphthalene ug/L52.2 50.00 55-1401040.250 0.500 2.00

4-Methyl-2-pentanone ug/L116 100.0 X60-1351161.25 2.50 5.00

Methyl t-Butyl Ether ug/L55.6 50.00 65-1251110.250 0.500 1.00

n-Propylbenzene ug/L54.3 50.00 70-1301090.250 0.500 1.00

Styrene ug/L51.3 50.00 65-1351030.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/L54.0 50.00 65-1301080.250 0.500 1.00

1,1,1,2-Tetrachloroethane ug/L49.3 50.00 80-13098.60.250 0.500 1.00

Tetrachloroethene ug/L44.6 50.00 45-15089.30.250 0.500 1.00

Toluene ug/L50.7 50.00 75-1201010.250 0.500 1.00

1,2,3-Trichlorobenzene ug/L51.6 50.00 55-1401030.250 0.500 2.00

1,2,4-Trichlorobenzene ug/L50.1 50.00 65-1351000.250 0.500 2.00

1,1,2-Trichloroethane ug/L53.5 50.00 75-1251070.250 0.500 1.00

1,1,1-Trichloroethane ug/L54.4 50.00 65-1301090.250 0.500 1.00

Trichloroethene ug/L53.2 50.00 70-1251060.250 0.500 1.00

Trichlorofluoromethane ug/L54.4 50.00 60-1451090.500 1.00 2.00

1,2,3-Trichloropropane ug/L52.4 50.00 75-1251050.500 1.00 2.00

1,3,5-Trimethylbenzene ug/L56.5 50.00 75-1301130.250 0.500 1.00

1,2,4-Trimethylbenzene ug/L53.6 50.00 75-1301070.250 0.500 1.00

Vinyl chloride ug/L60.7 50.00 X50-1451210.250 0.500 1.00

Xylenes (total) ug/L159 150.0 75-1301060.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 99.529.86

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 10130.22

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 98.529.56

ug/L 30.00 85-120Surrogate: Toluene-d8 98.529.54
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C04014

LCS Dup Prepared & Analyzed: 03/04/2015

Acetone ug/L123 100.0 30 X40-140123 7.822.50 5.00 10.0

Benzene ug/L49.6 50.00 3080-12099.1 7.650.250 0.500 1.00

Bromobenzene ug/L48.0 50.00 3075-12596.0 3.600.250 0.500 1.00

Bromochloromethane ug/L51.0 50.00 3065-130102 1.130.250 0.500 1.00

Bromodichloromethane ug/L53.4 50.00 3075-120107 4.940.250 0.500 1.00

Bromoform ug/L48.1 50.00 3070-13096.2 2.770.250 0.500 1.00

Bromomethane ug/L47.8 50.00 3030-14595.6 4.610.500 1.00 2.00

n-Butylbenzene ug/L52.0 50.00 3070-135104 4.280.250 0.500 1.00

2-Butanone ug/L133 100.0 30 X30-150133 0.1012.50 5.00 10.0

sec-Butylbenzene ug/L48.6 50.00 3070-12597.2 10.90.250 0.500 1.00

tert-Butylbenzene ug/L50.3 50.00 3070-130101 6.240.250 0.500 1.00

Carbon disulfide ug/L48.4 50.00 3035-16096.9 9.920.250 0.500 1.00

Carbon tetrachloride ug/L49.1 50.00 3065-14098.1 10.20.250 0.500 1.00

Chlorobenzene ug/L46.0 50.00 3080-12092.0 5.250.250 0.500 1.00

Chloroethane ug/L44.6 50.00 3060-13589.2 16.20.500 1.00 2.00

Chloroform ug/L49.5 50.00 3065-13599.0 4.820.250 0.500 1.00

Chloromethane ug/L51.9 50.00 3040-125104 7.980.250 0.500 1.00

2-Chlorotoluene ug/L47.0 50.00 3075-12593.9 13.50.250 0.500 1.00

4-Chlorotoluene ug/L50.5 50.00 3075-130101 8.750.250 0.500 1.00

Dibromochloromethane ug/L49.8 50.00 3060-13599.7 5.110.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/L54.9 50.00 3050-130110 4.000.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/L49.9 50.00 3080-12099.8 3.860.250 0.500 1.00

Dibromomethane ug/L53.0 50.00 3075-125106 4.740.250 0.500 1.00

1,2-Dichlorobenzene ug/L46.9 50.00 3070-12093.8 3.660.250 0.500 1.00

1,3-Dichlorobenzene ug/L46.2 50.00 3075-12592.4 5.820.250 0.500 1.00

1,4-Dichlorobenzene ug/L47.6 50.00 3075-12595.2 4.640.250 0.500 1.00

Dichlorodifluoromethane ug/L52.3 50.00 30 X30-155105 12.70.500 1.00 2.00

1,1-Dichloroethane ug/L53.0 50.00 3070-135106 6.460.250 0.500 1.00

1,2-Dichloroethane ug/L55.1 50.00 3070-130110 2.560.250 0.500 1.00

1,1-Dichloroethene ug/L45.6 50.00 3070-13091.3 8.240.250 0.500 1.00

cis-1,2-Dichloroethene ug/L46.6 50.00 3070-12593.3 7.210.250 0.500 1.00

trans-1,2-Dichloroethene ug/L47.4 50.00 3060-14094.8 9.720.250 0.500 1.00

1,2-Dichloropropane ug/L55.8 50.00 3075-125112 3.840.250 0.500 1.00

1,3-Dichloropropane ug/L51.5 50.00 3075-125103 8.420.250 0.500 1.00

2,2-Dichloropropane ug/L50.6 50.00 3070-135101 9.890.250 0.500 1.00

1,1-Dichloropropene ug/L49.9 50.00 3075-13099.9 7.210.250 0.500 1.00

cis-1,3-Dichloropropene ug/L50.5 50.00 3070-130101 9.860.250 0.500 1.00

trans-1,3-Dichloropropene ug/L47.3 50.00 3055-14094.6 6.000.250 0.500 1.00

Ethylbenzene ug/L47.7 50.00 3075-12595.3 3.400.250 0.500 1.00

Hexachlorobutadiene ug/L41.6 50.00 3050-14083.2 3.800.250 0.500 2.00

2-Hexanone ug/L117 100.0 30 X55-130117 5.931.25 2.50 5.00

Isopropylbenzene ug/L44.8 50.00 3075-12589.7 8.700.250 0.500 1.00

p-Isopropyltoluene ug/L49.6 50.00 3075-13099.1 7.350.250 0.500 1.00

Methylene chloride ug/L46.5 50.00 3055-14093.0 7.720.500 1.00 2.00

Naphthalene ug/L51.2 50.00 3055-140102 2.120.250 0.500 2.00

4-Methyl-2-pentanone ug/L117 100.0 30 X60-135117 0.6631.25 2.50 5.00

Methyl t-Butyl Ether ug/L52.3 50.00 3065-125105 6.260.250 0.500 1.00

n-Propylbenzene ug/L50.5 50.00 3070-130101 7.120.250 0.500 1.00

Styrene ug/L47.2 50.00 3065-13594.5 8.330.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/L54.7 50.00 3065-130109 1.270.250 0.500 1.00

EMPIRICAL LABORATORIES, LLC Work Order: 1503016 Report Date: 03/06/2015 Page 24 of 32



Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C04014

LCS Dup Prepared & Analyzed: 03/04/2015

1,1,1,2-Tetrachloroethane ug/L46.1 50.00 3080-13092.2 6.680.250 0.500 1.00

Tetrachloroethene ug/L42.4 50.00 3045-15084.8 5.160.250 0.500 1.00

Toluene ug/L48.1 50.00 3075-12096.2 5.320.250 0.500 1.00

1,2,3-Trichlorobenzene ug/L50.7 50.00 3055-140101 1.800.250 0.500 2.00

1,2,4-Trichlorobenzene ug/L49.2 50.00 3065-13598.5 1.750.250 0.500 2.00

1,1,2-Trichloroethane ug/L50.1 50.00 3075-125100 6.640.250 0.500 1.00

1,1,1-Trichloroethane ug/L49.4 50.00 3065-13098.9 9.570.250 0.500 1.00

Trichloroethene ug/L48.8 50.00 3070-12597.6 8.610.250 0.500 1.00

Trichlorofluoromethane ug/L46.6 50.00 3060-14593.2 15.50.500 1.00 2.00

1,2,3-Trichloropropane ug/L51.3 50.00 3075-125103 2.200.500 1.00 2.00

1,3,5-Trimethylbenzene ug/L52.4 50.00 3075-130105 7.550.250 0.500 1.00

1,2,4-Trimethylbenzene ug/L50.7 50.00 3075-130101 5.560.250 0.500 1.00

Vinyl chloride ug/L57.2 50.00 30 X50-145114 5.880.250 0.500 1.00

Xylenes (total) ug/L144 150.0 3075-13095.8 10.10.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 99.329.78

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 99.629.89

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 10130.31

ug/L 30.00 85-120Surrogate: Toluene-d8 96.228.86
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

EDB and DBCP by GC - Quality Control

DL LOD

Batch 5C04009

Blank Prepared & Analyzed: 03/04/2015

1,2-Dibromoethane ug/LND QUX0.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/LND QUX0.0100 0.0200 0.0300

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 1292.573

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1533.036

LCS Prepared & Analyzed: 03/04/2015

1,2-Dibromoethane ug/L0.6577 0.5000 20 X70-1301320.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/L0.7294 0.5000 20 X70-1301460.0100 0.0200 0.0300

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 1282.554

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1533.049

LCS Dup Prepared & Analyzed: 03/04/2015

1,2-Dibromoethane ug/L0.6504 0.5000 20 X70-130130 1.120.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/L0.7151 0.5000 20 X70-130143 1.980.0100 0.0200 0.0300

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 1262.511

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1502.985
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H:\DataEntryVerificationForm.doc 

III. EMPIRICAL LABORATORI ES, LLC 
DATA ENTRY VERIFICATION FORM – PROJECT MANAGEMENT 

 
 
 
Work Order#:  1503016 
 
 
 
 

  Verification I tem Yes No NA 
1. Cooler Receipt Form Issu es rev iewed and commu nicate d to client   X 
2. Element/ Project Scree n/items v erified to match the COC/CRF:    
a. Client/Project X   
b. Comments requiring laboratory reminder? X   
c. Client and/or Project Memo requiring laboratory reminder?   X 
3. Receipt Scre en items v erified to matc h the COC/ CRF:    
a. Received Date/Received By X   
b. Workorder Due Date X   
c. Package Due Date X   
d. TAT X   
e. SDG Identifier Populated X   
4. Sample Infor mation v erified agains t COC fo r each sample:    
a. Name X   
b. QC Source   X 
c. Matrix X   
d. Sample Type X   
e. Sampled Date/Time (Correct Time Zone) X   
f. Work Analyses/Versions X   
g. Sample  Issues included in comments   X 
h. Unpreserved VOA holding time set to 7 days   X 
5. Container s consistent with tes ts requ ested X   
6. Field data en tered a nd matching COC, if applicable   X 

 
I certif y that I ha ve perfor med a secon d check o f the LIMS information 

agains t the COC to con firm accura cy (initial/date ):
MJW 03/04/15 
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Empirical Laboratories, LLC   
Certifications/Approvals 

(Revised 02/06/2015) 

DoD ELAP QSM5.0, Certificate Number L2226 
x Aqueous 
x Non-aqueous 
x Expires: 11/30/2015 

State of Florida, Department of Health – NELAP, Lab ID: E87646 
x Clean Water Act 
x RCRA/CERCLA 
x Expires: 06/30/2015 

State of Georgia, Environmental Protection Agency – NELAP, Self Certification 
x Expires: 06/30/2015 

State of Illinois, Environmental Protection Agency – NELAP, Certificate Number: 003464 
x Groundwater 
x Solid and Hazardous Waste 
x Expires: 09/13/2015 

Commonwealth of Kentucky, Energy and Environment Cabinet – WWLCP, Laboratory Number: 98017    
x Wastewater       
x Expires: 12/31/2015 

Commonwealth of Kentucky, Department of Environmental Protection – UST, Certificate Number: 77    
x Aqueous       
x Non-aqueous 
x Expires: 06/30/2015 

State of New Jersey, Department of Environmental Protection – NELAP Primary, Lab ID: TN473    
x Water Pollution       
x Solid and Hazardous Waste 
x Expires: 06/30/2015 

State of North Carolina, Department of Environment and Natural Resources - Certificate Number: 643 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2015 

State of North Dakota, Department of Health – NELAP, Certificate No.: R-204 
x Aqueous 
x Non-aqueous 
x Expires: 06/30/2015 

Commonwealth of Pennsylvania, Department of Environmental Protection – NELAP, Lab ID: 68-05374 
x Aqueous 
x Non-aqueous 
x Expires: 10/31/2015 

State of Texas, Commission on Environmental Quality – NELAP, Certificate Number: T104704307-15-11 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2015 

State of Utah, Department of Health – NELAP, Certificate Number: TN0042014-6 
x Aqueous 
x Non-aqueous 
x Expires: 07/31/2015  

Commonwealth of Virginia, Department of General Services – NELAP, Certificate Number: 7596, Lab ID: 460243 
x Aqueous 
x Non-aqueous 
x Expires: 12/14/2015 

State of Washington, Department of Ecology – NELAP, Lab ID: C934-15 
x Groundwater 
x Solid and Hazardous Waste 
x Expires: 03/18/2016 
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621 Mainstream Drive, Suite 270

Nashville, TN 37228

615.345.1115 Phone

866.417.0548 Fax

CB&I

RE: Kirtland AFB 2011 (Laboratory WorkOrder # 1503039)

Concord, CA 94520

4005 Port Chicago Highway

Susan Huang

DRAFT REPORT

DATA SUBJECT TO CHANGE

Enclosed are the results of analyses for samples received by the laboratory on 03/07/2015 10:15. If you have 

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

Sincerely, 

10 March 2015
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Data Qualifiers

As applicable and where required, the following general qualifiers are associated with the sample results.  Additional qualifiers will be specified 

within the reporting sections of the data package or within the body of the Case Narrative.

Analytical Report Terms and Qualifiers

DL: The detection limit (DL) is defined as the minimum concentration of a substance that can be measured and reported 

with 99% confidence that the analyte concentration is greater than zero.  The DL is supported by the method detection 

limit (MDL) which is determined from analysis of a sample containing the analyte in a given matrix.  

The Limit of Detection is an estimate of the minimum amount of a substance that an analytical process can reliably 

detect. An LOD is analyte- and matrix-specific and may be laboratory-dependent.  This definition is further clarified in 

the DoD QSM as the smallest amount or concentration of a substance that must be present in a sample in order to be 

detected at a high level of confidence (99%). At the LOD, the false negative rate ( Type II error) is 1%.

LOD:

The Limit of Quantitation is the minimum level, concentration, or quantity of a target variable (e.g., target analyte) that 

can be reported with a specified degree of confidence.  This term is further clarified within the DoD QSM as the lowest 

concentration that produces a quantitative result within specified limits of precision and bias.  

LOQ:

The presence of a "B" to the right of an analytical value indicates that this compound was also detected in the method 

blank and the data should be interpreted with caution.  One should consider the possibility that the correct sample 

result might be less than the reported result and, perhaps, zero.

B:

Exceeding quality control criteria are associated with the reported result.*:

When a sample (or sample extract) is rerun diluted because one of the compound concentrations exceeded the 

highest concentration range for the standard curve, all of the values obtained in the dilution run will be flagged with a 

"D".

D:

E: The concentration for any compound found which exceeds the highest concentration level on the standard curve for 

that compound will be flagged with an "E".  Usually the sample will be rerun at a dilution to quantitate the flagged 

compound.  For Metals, the qualifier indicates that the serial dilution was outside of the control limits and the 

compound should be considered estimated due to the presence of interference.

H1: The result was analyzed outside of the EPA recommended holding time.

The result was extracted outside of the EPA recommended holding time

The sample for this analyte was received outside of the EPA recommended holding time .

H2:

H3:

J: The presence of a "J" to the right of an analytical result indicates that the reported result is estimated.  The mass 

spectral data pass the identification criteria showing that the compound is present, but the calculated result is less 

than the LOQ.  One should feel confident that the result is greater than zero and less than the LOQ.  

M: Indicates that the sample matrix interfered with the quantitation of the analyte.  In dual column analysis the result is 

reported from the column with the lower concentration.  In inorganics, it indicates that the parameters DL/LOD/LOQ 

have been raised.  

N: The MS/MSD accuracy and/or precision are outside criteria.  The predigested spike recovery is not within control limits 

for the associated parameter.

P: The associated numerical value is an estimated quantity.  There is greater than a 40% difference between the two GC 

columns for the detected concentrations.  The higher of the two values is reported unless matrix interference is 

obvious or for HPLC analysis where the primary column is reported.

Q: The relative percent difference (RPD) and/or percent recovery exceeded limits in the associated Blank Spike and/or 

Blank Spike Duplicate.

S: The associated internal standard exceeded criteria.

U: The presence of a "U" indicates that the analyte was analyzed for but was not detected or the concentration of the 

analyte quantitated below the DL.

X:

Y:

Z:

The parameter shows a potential positive bias on a reported concentration due to an ICV or CCV exceeding the upper 

control limit on the high side.

The parameter shows a potential negative bias on a reported concentration due to an ICV or CCV exceeding the 

lower control limit on the low side.

The parameter shows lack of confirmation/detection, which may be due to a negative bias in the ICV or CCV which 

exceeds the lower control limit. 
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-1

DL

Lab Sample ID: 1503039-01

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/09/15 12:20mg/L 5C090121Nitrate/Nitrite as N 0.2000.100 0.150 U

Metals in Water by ICP-AES

SW6010C63.7 5C0901603/09/15 17:34ug/L 1Aluminum 50.012.5 25.0

ND SW6010C03/09/15 17:34ug/L 5C090161Antimony 2.501.25 2.00 U

ND SW6010C03/09/15 17:34ug/L 5C090161Arsenic 2.500.750 1.50 U

SW6010C101 5C0901603/09/15 17:34ug/L 1Barium 10.01.25 2.50

ND SW6010C03/09/15 17:34ug/L 5C090161Beryllium 1.250.250 0.500 U

ND SW6010C03/09/15 17:34ug/L 5C090161Cadmium 1.250.250 0.500 U

SW6010C35000 5C0901603/09/15 17:34ug/L 1Calcium 1250250 500

SW6010C2.26 5C0901603/09/15 17:34ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/09/15 17:34ug/L 5C090161Cobalt 3.121.25 2.50 U

SW6010C3.15 5C0901603/09/15 17:34ug/L 1Copper 2.501.00 2.00

SW6010C31.8 5C0901603/09/15 17:34ug/L 1Iron 25.07.50 15.0

SW6010C0.660 5C0901603/09/15 17:34ug/L 1Lead 1.250.375 0.750 J

SW6010C4440 5C0901603/09/15 17:34ug/L 1Magnesium 1250250 750

SW6010C24.8 5C0901603/09/15 17:34ug/L 1Manganese 3.750.750 1.50

SW6010C6.87 5C0901603/09/15 17:34ug/L 1Molybdenum 5.001.25 2.50

ND SW6010C03/09/15 17:34ug/L 5C090161Nickel 2.500.750 1.50 U

SW6010C2220 5C0901603/09/15 17:34ug/L 1Potassium 1250250 750

ND SW6010C03/09/15 17:34ug/L 5C090161Selenium 2.500.750 1.25 U

ND SW6010C03/09/15 17:34ug/L 5C090161Silver 2.500.250 0.500 U

SW6010C23300 5C0901603/09/15 17:34ug/L 1Sodium 1250250 750

ND SW6010C03/09/15 17:34ug/L 5C090161Thallium 2.000.750 1.00 U

SW6010C2.70 5C0901603/09/15 17:34ug/L 1Vanadium 3.121.25 2.50 J

SW6010C17.8 5C0901603/09/15 17:34ug/L 1Zinc 5.001.25 2.50
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-1

DL

Lab Sample ID: 1503039-01

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/09/15 15:00ug/L 5C090081Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B3.03 5C0900103/09/15 09:35ug/L 1Acetone 10.02.50 5.00 J

ND SW8260B03/09/15 09:35ug/L 5C090011Benzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Bromoform 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Bromomethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:35ug/L 5C090011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900112-Butanone 10.02.50 5.00 U

ND SW8260B03/09/15 09:35ug/L 5C090011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Chloroethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:35ug/L 5C090011Chloroform 1.000.250 0.500 U

SW8260B0.297 5C0900103/09/15 09:35ug/L 1Chloromethane 1.000.250 0.500 J

ND SW8260B03/09/15 09:35ug/L 5C0900112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900112-Hexanone 5.001.25 2.50 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-1

DL

Lab Sample ID: 1503039-01

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/09/15 09:35ug/L 5C090011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/09/15 09:35ug/L 5C090011Naphthalene 2.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/09/15 09:35ug/L 5C090011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Styrene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Toluene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C0900111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/09/15 09:35ug/L 5C090011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0900103/09/15 09:3575-12098.5 %Surrogate: Bromofluorobenzene

SW8260B 5C0900103/09/15 09:3585-11598.8 %Surrogate: Dibromofluoromethane

SW8260B 5C0900103/09/15 09:3570-12095.3 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0900103/09/15 09:3585-12096.5 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-1

DL

Lab Sample ID: 1503039-01

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/07/15 12:04ug/L 5C0700211,2-Dibromoethane 0.02860.00954 0.0191 U

SW8011 5C0700203/07/15 12:0455-160115 %Surrogate: 1,3-Dibromopropane

SW8011 5C0700203/07/15 12:0455-160111 %Surrogate: 1,3-Dibromopropane [2C] X
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-1

DL

Lab Sample ID: 1503039-01RE1

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Anions by IC

ND E300.003/09/15 11:08mg/L 5C090071Bromide 0.2500.0420 0.125 U

E300.09.00 5C0900703/09/15 11:08mg/L 1Chloride 0.5000.170 0.330

E300.033.3 5C0900703/09/15 11:08mg/L 1Sulfate as SO4 2.500.330 1.00
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-2

DL

Lab Sample ID: 1503039-02

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/09/15 12:21mg/L 5C090121Nitrate/Nitrite as N 0.2000.100 0.150 U

Metals in Water by ICP-AES

SW6010C58.8 5C0901603/09/15 17:39ug/L 1Aluminum 50.012.5 25.0

ND SW6010C03/09/15 17:39ug/L 5C090161Antimony 2.501.25 2.00 U

ND SW6010C03/09/15 17:39ug/L 5C090161Arsenic 2.500.750 1.50 U

SW6010C95.6 5C0901603/09/15 17:39ug/L 1Barium 10.01.25 2.50

ND SW6010C03/09/15 17:39ug/L 5C090161Beryllium 1.250.250 0.500 U

ND SW6010C03/09/15 17:39ug/L 5C090161Cadmium 1.250.250 0.500 U

SW6010C33900 5C0901603/09/15 17:39ug/L 1Calcium 1250250 500

SW6010C2.28 5C0901603/09/15 17:39ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/09/15 17:39ug/L 5C090161Cobalt 3.121.25 2.50 U

SW6010C3.34 5C0901603/09/15 17:39ug/L 1Copper 2.501.00 2.00

SW6010C27.4 5C0901603/09/15 17:39ug/L 1Iron 25.07.50 15.0

SW6010C0.440 5C0901603/09/15 17:39ug/L 1Lead 1.250.375 0.750 J

SW6010C4320 5C0901603/09/15 17:39ug/L 1Magnesium 1250250 750

SW6010C24.5 5C0901603/09/15 17:39ug/L 1Manganese 3.750.750 1.50

SW6010C6.67 5C0901603/09/15 17:39ug/L 1Molybdenum 5.001.25 2.50

ND SW6010C03/09/15 17:39ug/L 5C090161Nickel 2.500.750 1.50 U

SW6010C2130 5C0901603/09/15 17:39ug/L 1Potassium 1250250 750

ND SW6010C03/09/15 17:39ug/L 5C090161Selenium 2.500.750 1.25 U

ND SW6010C03/09/15 17:39ug/L 5C090161Silver 2.500.250 0.500 U

SW6010C22800 5C0901603/09/15 17:39ug/L 1Sodium 1250250 750

ND SW6010C03/09/15 17:39ug/L 5C090161Thallium 2.000.750 1.00 U

SW6010C2.69 5C0901603/09/15 17:39ug/L 1Vanadium 3.121.25 2.50 J

SW6010C17.0 5C0901603/09/15 17:39ug/L 1Zinc 5.001.25 2.50
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-2

DL

Lab Sample ID: 1503039-02

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/09/15 15:01ug/L 5C090081Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B3.77 5C0900103/09/15 10:00ug/L 1Acetone 10.02.50 5.00 J

ND SW8260B03/09/15 10:00ug/L 5C090011Benzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Bromoform 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Bromomethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:00ug/L 5C090011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900112-Butanone 10.02.50 5.00 U

ND SW8260B03/09/15 10:00ug/L 5C090011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Chloroethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:00ug/L 5C090011Chloroform 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Chloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900112-Hexanone 5.001.25 2.50 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-2

DL

Lab Sample ID: 1503039-02

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/09/15 10:00ug/L 5C090011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/09/15 10:00ug/L 5C090011Naphthalene 2.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/09/15 10:00ug/L 5C090011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Styrene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Toluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C0900111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/09/15 10:00ug/L 5C090011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0900103/09/15 10:0075-12095.5 %Surrogate: Bromofluorobenzene

SW8260B 5C0900103/09/15 10:0085-11598.2 %Surrogate: Dibromofluoromethane

SW8260B 5C0900103/09/15 10:0070-12092.5 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0900103/09/15 10:0085-12098.1 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-2

DL

Lab Sample ID: 1503039-02

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/07/15 13:58ug/L 5C0700211,2-Dibromoethane 0.02760.00920 0.0184 U

SW8011 5C0700203/07/15 13:5855-16085.6 %Surrogate: 1,3-Dibromopropane

SW8011 5C0700203/07/15 13:5855-16097.3 %Surrogate: 1,3-Dibromopropane [2C] X
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-2

DL

Lab Sample ID: 1503039-02RE1

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Anions by IC

ND E300.003/09/15 11:26mg/L 5C090071Bromide 0.2500.0420 0.125 U

E300.08.93 5C0900703/09/15 11:26mg/L 1Chloride 0.5000.170 0.330

E300.033.2 5C0900703/09/15 11:26mg/L 1Sulfate as SO4 2.500.330 1.00

EMPIRICAL LABORATORIES, LLC Work Order: 1503039 Report Date: 03/10/2015 Page 12 of 36



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-3

DL

Lab Sample ID: 1503039-03

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

ND E353.203/09/15 12:23mg/L 5C090121Nitrate/Nitrite as N 0.2000.100 0.150 NU

Metals in Water by ICP-AES

SW6010C58.1 5C0901603/09/15 17:44ug/L 1Aluminum 50.012.5 25.0

ND SW6010C03/09/15 17:44ug/L 5C090161Antimony 2.501.25 2.00 U

ND SW6010C03/09/15 17:44ug/L 5C090161Arsenic 2.500.750 1.50 U

SW6010C98.6 5C0901603/09/15 17:44ug/L 1Barium 10.01.25 2.50

ND SW6010C03/09/15 17:44ug/L 5C090161Beryllium 1.250.250 0.500 U

ND SW6010C03/09/15 17:44ug/L 5C090161Cadmium 1.250.250 0.500 U

SW6010C34600 5C0901603/09/15 17:44ug/L 1Calcium 1250250 500

SW6010C2.30 5C0901603/09/15 17:44ug/L 1Chromium 2.500.500 1.00 J

ND SW6010C03/09/15 17:44ug/L 5C090161Cobalt 3.121.25 2.50 U

SW6010C4.67 5C0901603/09/15 17:44ug/L 1Copper 2.501.00 2.00

SW6010C27.3 5C0901603/09/15 17:44ug/L 1Iron 25.07.50 15.0

SW6010C0.653 5C0901603/09/15 17:44ug/L 1Lead 1.250.375 0.750 J

SW6010C4450 5C0901603/09/15 17:44ug/L 1Magnesium 1250250 750

SW6010C25.3 5C0901603/09/15 17:44ug/L 1Manganese 3.750.750 1.50

SW6010C6.86 5C0901603/09/15 17:44ug/L 1Molybdenum 5.001.25 2.50

ND SW6010C03/09/15 17:44ug/L 5C090161Nickel 2.500.750 1.50 U

SW6010C2180 5C0901603/09/15 17:44ug/L 1Potassium 1250250 750

ND SW6010C03/09/15 17:44ug/L 5C090161Selenium 2.500.750 1.25 U

ND SW6010C03/09/15 17:44ug/L 5C090161Silver 2.500.250 0.500 U

SW6010C23400 5C0901603/09/15 17:44ug/L 1Sodium 1250250 750

ND SW6010C03/09/15 17:44ug/L 5C090161Thallium 2.000.750 1.00 U

SW6010C2.77 5C0901603/09/15 17:44ug/L 1Vanadium 3.121.25 2.50 J

SW6010C18.5 5C0901603/09/15 17:44ug/L 1Zinc 5.001.25 2.50
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-3

DL

Lab Sample ID: 1503039-03

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Mercury by CVAA

ND SW7470A03/09/15 15:02ug/L 5C090081Mercury 0.2000.0800 0.160 U

Volatile Organic Compounds by GC/MS

SW8260B3.21 5C0900103/09/15 10:25ug/L 1Acetone 10.02.50 5.00 J

ND SW8260B03/09/15 10:25ug/L 5C090011Benzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Bromoform 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Bromomethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:25ug/L 5C090011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900112-Butanone 10.02.50 5.00 U

ND SW8260B03/09/15 10:25ug/L 5C090011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Chloroethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:25ug/L 5C090011Chloroform 1.000.250 0.500 U

SW8260B0.318 5C0900103/09/15 10:25ug/L 1Chloromethane 1.000.250 0.500 J

ND SW8260B03/09/15 10:25ug/L 5C0900112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900112-Hexanone 5.001.25 2.50 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-3

DL

Lab Sample ID: 1503039-03

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/09/15 10:25ug/L 5C090011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011p-Isopropyltoluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/09/15 10:25ug/L 5C090011Naphthalene 2.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/09/15 10:25ug/L 5C090011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Styrene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Toluene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C0900111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/09/15 10:25ug/L 5C090011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0900103/09/15 10:2575-12096.6 %Surrogate: Bromofluorobenzene

SW8260B 5C0900103/09/15 10:2585-11596.2 %Surrogate: Dibromofluoromethane

SW8260B 5C0900103/09/15 10:2570-12094.9 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0900103/09/15 10:2585-12098.8 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-3

DL

Lab Sample ID: 1503039-03

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

EDB and DBCP by GC

ND SW801103/07/15 14:09ug/L 5C0700211,2-Dibromoethane 0.02900.00965 0.0193 U

SW8011 5C0700203/07/15 14:0955-160107 %Surrogate: 1,3-Dibromopropane

SW8011 5C0700203/07/15 14:0955-160122 %Surrogate: 1,3-Dibromopropane [2C] X
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-3

DL

Lab Sample ID: 1503039-03RE1

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 11:20

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Anions by IC

ND E300.003/09/15 11:44mg/L 5C090071Bromide 0.2500.0420 0.125 U

E300.08.99 5C0900703/09/15 11:44mg/L 1Chloride 0.5000.170 0.330

E300.033.2 5C0900703/09/15 11:44mg/L 1Sulfate as SO4 2.500.330 1.00

EMPIRICAL LABORATORIES, LLC Work Order: 1503039 Report Date: 03/10/2015 Page 17 of 36



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-TB

DL

Lab Sample ID: 1503039-04

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 08:00

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/09/15 09:10ug/L 5C090011Acetone 10.02.50 5.00 U

ND SW8260B03/09/15 09:10ug/L 5C090011Benzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Bromobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Bromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Bromodichloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Bromoform 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Bromomethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:10ug/L 5C090011n-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900112-Butanone 10.02.50 5.00 U

ND SW8260B03/09/15 09:10ug/L 5C090011sec-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011tert-Butylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Carbon disulfide 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Carbon tetrachloride 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Chlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Chloroethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:10ug/L 5C090011Chloroform 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Chloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900112-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900114-Chlorotoluene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Dibromochloromethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2-Dibromo-3-chloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2-Dibromoethane (EDB) 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Dibromomethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,3-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,4-Dichlorobenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Dichlorodifluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,1-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2-Dichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,1-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011cis-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011trans-1,2-Dichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,3-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900112,2-Dichloropropane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,1-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011cis-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011trans-1,3-Dichloropropene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Ethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Hexachlorobutadiene 2.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900112-Hexanone 5.001.25 2.50 U

ND SW8260B03/09/15 09:10ug/L 5C090011Isopropylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011p-Isopropyltoluene 1.000.250 0.500 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: EVT3-106212-TB

DL

Lab Sample ID: 1503039-04

Sample Matrix: Water

Sample Collection Date/Time: 03/04/2015 08:00

Sample Received Date/Time: 03/07/2015 10:15

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B03/09/15 09:10ug/L 5C090011Methylene chloride 2.000.500 1.00 U

ND SW8260B03/09/15 09:10ug/L 5C090011Naphthalene 2.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900114-Methyl-2-pentanone 5.001.25 2.50 U

ND SW8260B03/09/15 09:10ug/L 5C090011Methyl t-Butyl Ether 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011n-Propylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Styrene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,1,2,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,1,1,2-Tetrachloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Tetrachloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Toluene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2,3-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2,4-Trichlorobenzene 2.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,1,2-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,1,1-Trichloroethane 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Trichloroethene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Trichlorofluoromethane 2.000.500 1.00 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2,3-Trichloropropane 2.000.500 1.00 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,3,5-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C0900111,2,4-Trimethylbenzene 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Vinyl chloride 1.000.250 0.500 U

ND SW8260B03/09/15 09:10ug/L 5C090011Xylenes (total) 3.000.750 1.50 U

SW8260B 5C0900103/09/15 09:1075-12095.4 %Surrogate: Bromofluorobenzene

SW8260B 5C0900103/09/15 09:1085-11595.9 %Surrogate: Dibromofluoromethane

SW8260B 5C0900103/09/15 09:1070-12095.9 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 5C0900103/09/15 09:1085-12095.9 %Surrogate: Toluene-d8

EMPIRICAL LABORATORIES, LLC Work Order: 1503039 Report Date: 03/10/2015 Page 19 of 36



Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Classical Chemistry Parameters - Quality Control

DL LOD

Batch 5C09012

Blank Prepared & Analyzed: 03/09/2015

Nitrate/Nitrite as N mg/LND U0.100 0.150 0.200

LCS Prepared & Analyzed: 03/09/2015

Nitrate/Nitrite as N mg/L2.146 2.156 90-11099.50.100 0.150 0.200

Matrix Spike Prepared & Analyzed: 03/09/2015Source: 1503039-03

Nitrate/Nitrite as N mg/L1.288 1.000 ND 90-1101290.100 0.150 0.200

Matrix Spike Dup Prepared & Analyzed: 03/09/2015Source: 1503039-03

Nitrate/Nitrite as N mg/L1.244 1.000 ND 2090-110124 3.480.100 0.150 0.200
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Anions by IC - Quality Control

DL LOD

Batch 5C09007

Blank Prepared & Analyzed: 03/09/2015

Bromide mg/LND U0.0420 0.125 0.250

Chloride mg/LND U0.170 0.330 0.500

Sulfate as SO4 mg/LND U0.330 1.00 2.50

LCS Prepared & Analyzed: 03/09/2015

Bromide mg/L13.03 14.00 90-11093.10.0420 0.125 0.250

Chloride mg/L4.345 4.200 90-1101030.170 0.330 0.500

Sulfate as SO4 mg/L21.01 21.00 90-1101000.330 1.00 2.50

Duplicate Prepared & Analyzed: 03/09/2015Source: 1503039-03RE1

Bromide mg/LND ND 10 U0.0420 0.125 0.250

Chloride mg/L8.943 8.994 100.5710.170 0.330 0.500

Sulfate as SO4 mg/L32.99 33.23 100.7070.330 1.00 2.50

Matrix Spike Prepared & Analyzed: 03/09/2015Source: 1503039-03RE1

Bromide mg/L6.247 7.000 ND 80-12089.20.0467 0.139 0.278

Chloride mg/L36.06 27.78 8.994 80-12097.50.189 0.367 0.556

Sulfate as SO4 mg/L61.73 27.78 33.23 80-1201030.367 1.11 2.78

Matrix Spike Dup Prepared & Analyzed: 03/09/2015Source: 1503039-03RE1

Bromide mg/L6.293 7.000 ND 1580-12089.9 0.7370.0467 0.139 0.278

Chloride mg/L36.41 27.78 8.994 1580-12098.7 0.9440.189 0.367 0.556

Sulfate as SO4 mg/L62.72 27.78 33.23 1580-120106 1.600.367 1.11 2.78
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals in Water by ICP-AES - Quality Control

DL LOD

Batch 5C09016

Blank Prepared & Analyzed: 03/09/2015

Aluminum ug/LND U12.5 25.0 50.0

Antimony ug/LND U1.25 2.00 2.50

Arsenic ug/LND U0.750 1.50 2.50

Barium ug/LND U1.25 2.50 10.0

Beryllium ug/LND U0.250 0.500 1.25

Cadmium ug/LND U0.250 0.500 1.25

Calcium ug/LND U250 500 1250

Chromium ug/LND U0.500 1.00 2.50

Cobalt ug/LND U1.25 2.50 3.12

Copper ug/LND U1.00 2.00 2.50

Iron ug/LND U7.50 15.0 25.0

Lead ug/LND U0.375 0.750 1.25

Magnesium ug/LND U250 750 1250

Manganese ug/LND U0.750 1.50 3.75

Molybdenum ug/LND U1.25 2.50 5.00

Nickel ug/LND U0.750 1.50 2.50

Potassium ug/LND U250 750 1250

Selenium ug/LND U0.750 1.25 2.50

Silver ug/LND U0.250 0.500 2.50

Sodium ug/LND U250 750 1250

Thallium ug/LND U0.750 1.00 2.00

Vanadium ug/LND U1.25 2.50 3.12

Zinc ug/LND U1.25 2.50 5.00

LCS Prepared & Analyzed: 03/09/2015

Aluminum ug/L38.54 40.00 J80-12096.412.5 25.0 50.0

Antimony ug/L4.548 5.000 80-12091.01.25 2.00 2.50

Arsenic ug/L4.660 5.000 80-12093.20.750 1.50 2.50

Barium ug/L38.05 40.00 80-12095.11.25 2.50 10.0

Beryllium ug/L0.9602 1.000 J80-12096.00.250 0.500 1.25

Cadmium ug/L2.473 2.500 80-12098.90.250 0.500 1.25

Calcium ug/L629.6 600.0 J80-120105250 500 1250

Chromium ug/L3.920 4.000 80-12098.00.500 1.00 2.50

Cobalt ug/L9.276 10.00 80-12092.81.25 2.50 3.12

Copper ug/L4.404 5.000 80-12088.11.00 2.00 2.50

Iron ug/L18.79 20.00 J80-12094.07.50 15.0 25.0

Lead ug/L4.896 5.000 80-12097.90.375 0.750 1.25

Magnesium ug/L568.3 600.0 J80-12094.7250 750 1250

Manganese ug/L9.979 10.00 80-12099.80.750 1.50 3.75

Molybdenum ug/L18.56 20.00 80-12092.81.25 2.50 5.00

Nickel ug/L9.272 10.00 80-12092.70.750 1.50 2.50

Potassium ug/L568.8 600.0 J80-12094.8250 750 1250

Selenium ug/L4.738 5.000 80-12094.80.750 1.25 2.50

Silver ug/L5.021 5.000 80-1201000.250 0.500 2.50

Sodium ug/L594.5 600.0 J80-12099.1250 750 1250

Thallium ug/L4.474 5.000 80-12089.50.750 1.00 2.00

Vanadium ug/L9.356 10.00 80-12093.61.25 2.50 3.12

Zinc ug/L9.798 10.00 80-12098.01.25 2.50 5.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals in Water by ICP-AES - Quality Control

DL LOD

Batch 5C09016

Duplicate Prepared & Analyzed: 03/09/2015Source: 1503039-03

Aluminum ug/L73.04 58.10 20 DJ22.862.5 125 250

Antimony ug/LND ND 20 U6.25 10.0 12.5

Arsenic ug/LND ND 20 U3.75 7.50 12.5

Barium ug/L101.7 98.55 20 D3.136.25 12.5 50.0

Beryllium ug/LND ND 20 U1.25 2.50 6.25

Cadmium ug/LND ND 20 U1.25 2.50 6.25

Calcium ug/L36620 34570 20 D5.771250 2500 6250

Chromium ug/L2.653 2.303 20 DJ14.12.50 5.00 12.5

Cobalt ug/LND ND 20 U6.25 12.5 15.6

Copper ug/LND 4.673 20 U5.00 10.0 12.5

Iron ug/LND 27.29 20 U37.5 75.0 125

Lead ug/LND 0.6533 20 U1.88 3.75 6.25

Magnesium ug/L4539 4451 20 DJ1.961250 3750 6250

Manganese ug/L26.33 25.30 20 D3.993.75 7.50 18.8

Molybdenum ug/L7.487 6.855 20 DJ8.816.25 12.5 25.0

Nickel ug/LND ND 20 U3.75 7.50 12.5

Potassium ug/L2141 2182 20 DJ1.871250 3750 6250

Selenium ug/LND ND 20 U3.75 6.25 12.5

Silver ug/LND ND 20 U1.25 2.50 12.5

Sodium ug/L23540 23380 20 D0.6911250 3750 6250

Thallium ug/LND ND 20 U3.75 5.00 10.0

Vanadium ug/LND 2.773 20 U6.25 12.5 15.6

Zinc ug/L18.93 18.45 20 DJ2.586.25 12.5 25.0

Matrix Spike Prepared & Analyzed: 03/09/2015Source: 1503039-03

Aluminum ug/L518.8 500.0 58.10 80-12092.112.5 25.0 50.0

Antimony ug/L117.9 125.0 ND 80-12094.31.25 2.00 2.50

Arsenic ug/L122.3 125.0 ND 80-12097.80.750 1.50 2.50

Barium ug/L562.4 500.0 98.55 80-12092.81.25 2.50 10.0

Beryllium ug/L11.97 12.50 ND 80-12095.80.250 0.500 1.25

Cadmium ug/L61.75 62.50 ND 80-12098.80.250 0.500 1.25

Calcium ug/L35090 1250 34570 80-12041.4250 500 1250

Chromium ug/L48.70 50.00 2.303 80-12092.80.500 1.00 2.50

Cobalt ug/L116.1 125.0 ND 80-12092.91.25 2.50 3.12

Copper ug/L65.87 62.50 4.673 80-12097.91.00 2.00 2.50

Iron ug/L269.4 250.0 27.29 80-12096.97.50 15.0 25.0

Lead ug/L117.4 125.0 0.6533 80-12093.40.375 0.750 1.25

Magnesium ug/L5496 1250 4451 80-12083.6250 750 1250

Manganese ug/L147.5 125.0 25.30 80-12097.80.750 1.50 3.75

Molybdenum ug/L242.8 250.0 6.855 80-12094.41.25 2.50 5.00

Nickel ug/L114.8 125.0 ND 80-12091.80.750 1.50 2.50

Potassium ug/L3336 1250 2182 80-12092.4250 750 1250

Selenium ug/L124.8 125.0 ND 80-12099.80.750 1.25 2.50

Silver ug/L62.74 62.50 ND 80-1201000.250 0.500 2.50

Sodium ug/L24430 1250 23380 80-12084.2250 750 1250

Thallium ug/L117.7 125.0 ND 80-12094.10.750 1.00 2.00

Vanadium ug/L119.5 125.0 2.773 80-12093.41.25 2.50 3.12

Zinc ug/L135.7 125.0 18.45 80-12093.81.25 2.50 5.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals in Water by ICP-AES - Quality Control

DL LOD

Batch 5C09016

Matrix Spike Dup Prepared & Analyzed: 03/09/2015Source: 1503039-03

Aluminum ug/L557.8 500.0 58.10 2080-12099.9 7.2612.5 25.0 50.0

Antimony ug/L115.5 125.0 ND 2080-12092.4 2.061.25 2.00 2.50

Arsenic ug/L121.8 125.0 ND 2080-12097.4 0.4000.750 1.50 2.50

Barium ug/L557.3 500.0 98.55 2080-12091.7 0.9201.25 2.50 10.0

Beryllium ug/L12.08 12.50 ND 2080-12096.6 0.8900.250 0.500 1.25

Cadmium ug/L61.83 62.50 ND 2080-12098.9 0.1340.250 0.500 1.25

Calcium ug/L36800 1250 34570 2080-120179 4.78250 500 1250

Chromium ug/L49.07 50.00 2.303 2080-12093.5 0.7620.500 1.00 2.50

Cobalt ug/L113.9 125.0 ND 2080-12091.1 1.931.25 2.50 3.12

Copper ug/L68.24 62.50 4.673 2080-120102 3.531.00 2.00 2.50

Iron ug/L272.4 250.0 27.29 2080-12098.0 1.087.50 15.0 25.0

Lead ug/L117.6 125.0 0.6533 2080-12093.6 0.1850.375 0.750 1.25

Magnesium ug/L5770 1250 4451 2080-120105 4.86250 750 1250

Manganese ug/L152.8 125.0 25.30 2080-120102 3.500.750 1.50 3.75

Molybdenum ug/L244.1 250.0 6.855 2080-12094.9 0.5201.25 2.50 5.00

Nickel ug/L112.6 125.0 ND 2080-12090.0 1.980.750 1.50 2.50

Potassium ug/L3381 1250 2182 2080-12095.9 1.32250 750 1250

Selenium ug/L122.0 125.0 ND 2080-12097.6 2.290.750 1.25 2.50

Silver ug/L67.04 62.50 ND 2080-120107 6.630.250 0.500 2.50

Sodium ug/L24460 1250 23380 2080-12087.0 0.142250 750 1250

Thallium ug/L116.8 125.0 ND 2080-12093.4 0.7460.750 1.00 2.00

Vanadium ug/L124.3 125.0 2.773 2080-12097.2 3.891.25 2.50 3.12

Zinc ug/L135.1 125.0 18.45 2080-12093.3 0.4621.25 2.50 5.00

Post Spike Prepared & Analyzed: 03/09/2015Source: 1503039-03

Aluminum ug/L2518 2000 232.4 80-120114

Antimony ug/L264.4 250.0 -1.404 80-120106

Arsenic ug/L259.0 250.0 1.078 80-120103

Barium ug/L2403 2000 394.2 80-120100

Beryllium ug/L51.57 50.00 0.01081 80-120103

Cadmium ug/L131.0 125.0 -0.4831 80-120105

Calcium ug/L154600 5000 138300 80-120327

Chromium ug/L209.0 200.0 9.213 80-12099.9

Cobalt ug/L488.0 500.0 0.03711 80-12097.6

Copper ug/L289.6 250.0 18.69 80-120108

Iron ug/L1146 1000 109.2 80-120104

Lead ug/L252.5 250.0 2.613 80-12099.9

Magnesium ug/L23940 5000 17800 80-120123

Manganese ug/L647.2 500.0 101.2 80-120109

Molybdenum ug/L1038 1000 27.42 80-120101

Nickel ug/L479.8 500.0 1.786 80-12095.6

Potassium ug/L13810 5000 8726 80-120102

Selenium ug/L266.0 250.0 1.506 80-120106

Silver ug/L299.2 250.0 -0.6352 80-120120

Sodium ug/L97280 5000 93500 80-12075.6

Thallium ug/L248.4 250.0 -0.08503 80-12099.3

Vanadium ug/L535.7 500.0 11.09 80-120105

Zinc ug/L566.1 500.0 73.81 80-12098.5
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Mercury by CVAA - Quality Control

DL LOD

Batch 5C09008

Blank Prepared & Analyzed: 03/09/2015

Mercury ug/LND U0.0800 0.160 0.200

LCS Prepared & Analyzed: 03/09/2015

Mercury ug/L1.781 2.000 80-12089.00.0800 0.160 0.200

Matrix Spike Prepared & Analyzed: 03/09/2015Source: 1503039-03

Mercury ug/L1.750 2.000 ND 80-12087.50.0800 0.160 0.200

Matrix Spike Dup Prepared & Analyzed: 03/09/2015Source: 1503039-03

Mercury ug/L1.794 2.000 ND 2080-12089.7 2.500.0800 0.160 0.200
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C09001

Blank Prepared & Analyzed: 03/09/2015

Acetone ug/LND U2.50 5.00 10.0

Benzene ug/LND U0.250 0.500 1.00

Bromobenzene ug/LND U0.250 0.500 1.00

Bromochloromethane ug/LND U0.250 0.500 1.00

Bromodichloromethane ug/LND U0.250 0.500 1.00

Bromoform ug/LND U0.250 0.500 1.00

Bromomethane ug/LND U0.500 1.00 2.00

n-Butylbenzene ug/LND U0.250 0.500 1.00

2-Butanone ug/LND U2.50 5.00 10.0

sec-Butylbenzene ug/LND U0.250 0.500 1.00

tert-Butylbenzene ug/LND U0.250 0.500 1.00

Carbon disulfide ug/LND U0.250 0.500 1.00

Carbon tetrachloride ug/LND U0.250 0.500 1.00

Chlorobenzene ug/LND U0.250 0.500 1.00

Chloroethane ug/LND U0.500 1.00 2.00

Chloroform ug/LND U0.250 0.500 1.00

Chloromethane ug/LND U0.250 0.500 1.00

2-Chlorotoluene ug/LND U0.250 0.500 1.00

4-Chlorotoluene ug/LND U0.250 0.500 1.00

Dibromochloromethane ug/LND U0.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/LND U0.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/LND U0.250 0.500 1.00

Dibromomethane ug/LND U0.250 0.500 1.00

1,2-Dichlorobenzene ug/LND U0.250 0.500 1.00

1,3-Dichlorobenzene ug/LND U0.250 0.500 1.00

1,4-Dichlorobenzene ug/LND U0.250 0.500 1.00

Dichlorodifluoromethane ug/LND U0.500 1.00 2.00

1,1-Dichloroethane ug/LND U0.250 0.500 1.00

1,2-Dichloroethane ug/LND U0.250 0.500 1.00

1,1-Dichloroethene ug/LND U0.250 0.500 1.00

cis-1,2-Dichloroethene ug/LND U0.250 0.500 1.00

trans-1,2-Dichloroethene ug/LND U0.250 0.500 1.00

1,2-Dichloropropane ug/LND U0.250 0.500 1.00

1,3-Dichloropropane ug/LND U0.250 0.500 1.00

2,2-Dichloropropane ug/LND U0.250 0.500 1.00

1,1-Dichloropropene ug/LND U0.250 0.500 1.00

cis-1,3-Dichloropropene ug/LND U0.250 0.500 1.00

trans-1,3-Dichloropropene ug/LND U0.250 0.500 1.00

Ethylbenzene ug/LND U0.250 0.500 1.00

Hexachlorobutadiene ug/LND U0.250 0.500 2.00

2-Hexanone ug/LND U1.25 2.50 5.00

Isopropylbenzene ug/LND U0.250 0.500 1.00

p-Isopropyltoluene ug/LND U0.250 0.500 1.00

Methylene chloride ug/LND U0.500 1.00 2.00

Naphthalene ug/LND U0.250 0.500 2.00

4-Methyl-2-pentanone ug/LND U1.25 2.50 5.00

Methyl t-Butyl Ether ug/LND U0.250 0.500 1.00

n-Propylbenzene ug/LND U0.250 0.500 1.00

Styrene ug/LND U0.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/LND U0.250 0.500 1.00

EMPIRICAL LABORATORIES, LLC Work Order: 1503039 Report Date: 03/10/2015 Page 26 of 36



Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C09001

Blank Prepared & Analyzed: 03/09/2015

1,1,1,2-Tetrachloroethane ug/LND U0.250 0.500 1.00

Tetrachloroethene ug/LND U0.250 0.500 1.00

Toluene ug/LND U0.250 0.500 1.00

1,2,3-Trichlorobenzene ug/LND U0.250 0.500 2.00

1,2,4-Trichlorobenzene ug/LND U0.250 0.500 2.00

1,1,2-Trichloroethane ug/LND U0.250 0.500 1.00

1,1,1-Trichloroethane ug/LND U0.250 0.500 1.00

Trichloroethene ug/LND U0.250 0.500 1.00

Trichlorofluoromethane ug/LND U0.500 1.00 2.00

1,2,3-Trichloropropane ug/LND U0.500 1.00 2.00

1,3,5-Trimethylbenzene ug/LND U0.250 0.500 1.00

1,2,4-Trimethylbenzene ug/LND U0.250 0.500 1.00

Vinyl chloride ug/LND U0.250 0.500 1.00

Xylenes (total) ug/LND U0.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 96.028.79

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 92.627.77

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 94.628.37

ug/L 30.00 85-120Surrogate: Toluene-d8 94.228.26

LCS Prepared & Analyzed: 03/09/2015

Acetone ug/L92.6 100.0 40-14092.62.50 5.00 10.0

Benzene ug/L48.6 50.00 80-12097.30.250 0.500 1.00

Bromobenzene ug/L48.0 50.00 75-12595.90.250 0.500 1.00

Bromochloromethane ug/L42.7 50.00 65-13085.40.250 0.500 1.00

Bromodichloromethane ug/L49.8 50.00 75-12099.50.250 0.500 1.00

Bromoform ug/L59.1 50.00 70-1301180.250 0.500 1.00

Bromomethane ug/L45.5 50.00 30-14591.00.500 1.00 2.00

n-Butylbenzene ug/L48.5 50.00 70-13597.10.250 0.500 1.00

2-Butanone ug/L91.0 100.0 30-15091.02.50 5.00 10.0

sec-Butylbenzene ug/L55.9 50.00 70-1251120.250 0.500 1.00

tert-Butylbenzene ug/L51.5 50.00 70-1301030.250 0.500 1.00

Carbon disulfide ug/L47.3 50.00 35-16094.60.250 0.500 1.00

Carbon tetrachloride ug/L59.6 50.00 65-1401190.250 0.500 1.00

Chlorobenzene ug/L45.6 50.00 80-12091.20.250 0.500 1.00

Chloroethane ug/L44.2 50.00 60-13588.40.500 1.00 2.00

Chloroform ug/L48.0 50.00 65-13596.00.250 0.500 1.00

Chloromethane ug/L44.9 50.00 40-12589.90.250 0.500 1.00

2-Chlorotoluene ug/L51.6 50.00 75-1251030.250 0.500 1.00

4-Chlorotoluene ug/L56.7 50.00 75-1301130.250 0.500 1.00

Dibromochloromethane ug/L48.2 50.00 60-13596.40.250 0.500 1.00

1,2-Dibromo-3-chloropropane ug/L51.7 50.00 50-1301030.500 1.00 2.00

1,2-Dibromoethane (EDB) ug/L41.4 50.00 80-12082.80.250 0.500 1.00

Dibromomethane ug/L44.8 50.00 75-12589.50.250 0.500 1.00

1,2-Dichlorobenzene ug/L49.1 50.00 70-12098.10.250 0.500 1.00

1,3-Dichlorobenzene ug/L49.5 50.00 75-12599.10.250 0.500 1.00

1,4-Dichlorobenzene ug/L48.8 50.00 75-12597.50.250 0.500 1.00

Dichlorodifluoromethane ug/L56.1 50.00 30-1551120.500 1.00 2.00

1,1-Dichloroethane ug/L48.4 50.00 70-13596.80.250 0.500 1.00

1,2-Dichloroethane ug/L51.6 50.00 70-1301030.250 0.500 1.00
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 5C09001

LCS Prepared & Analyzed: 03/09/2015

1,1-Dichloroethene ug/L42.3 50.00 70-13084.50.250 0.500 1.00

cis-1,2-Dichloroethene ug/L46.0 50.00 70-12592.00.250 0.500 1.00

trans-1,2-Dichloroethene ug/L44.0 50.00 60-14088.00.250 0.500 1.00

1,2-Dichloropropane ug/L46.5 50.00 75-12593.00.250 0.500 1.00

1,3-Dichloropropane ug/L45.8 50.00 75-12591.60.250 0.500 1.00

2,2-Dichloropropane ug/L59.1 50.00 70-1351180.250 0.500 1.00

1,1-Dichloropropene ug/L53.9 50.00 75-1301080.250 0.500 1.00

cis-1,3-Dichloropropene ug/L57.9 50.00 70-1301160.250 0.500 1.00

trans-1,3-Dichloropropene ug/L50.0 50.00 55-14099.90.250 0.500 1.00

Ethylbenzene ug/L51.6 50.00 75-1251030.250 0.500 1.00

Hexachlorobutadiene ug/L48.4 50.00 50-14096.90.250 0.500 2.00

2-Hexanone ug/L92.2 100.0 55-13092.21.25 2.50 5.00

Isopropylbenzene ug/L55.1 50.00 75-1251100.250 0.500 1.00

p-Isopropyltoluene ug/L53.9 50.00 75-1301080.250 0.500 1.00

Methylene chloride ug/L46.5 50.00 55-14093.00.500 1.00 2.00

Naphthalene ug/L34.8 50.00 55-14069.50.250 0.500 2.00

4-Methyl-2-pentanone ug/L94.4 100.0 60-13594.41.25 2.50 5.00

Methyl t-Butyl Ether ug/L51.5 50.00 65-1251030.250 0.500 1.00

n-Propylbenzene ug/L55.5 50.00 70-1301110.250 0.500 1.00

Styrene ug/L54.0 50.00 65-1351080.250 0.500 1.00

1,1,2,2-Tetrachloroethane ug/L46.4 50.00 65-13092.70.250 0.500 1.00

1,1,1,2-Tetrachloroethane ug/L48.3 50.00 80-13096.60.250 0.500 1.00

Tetrachloroethene ug/L49.1 50.00 45-15098.20.250 0.500 1.00

Toluene ug/L46.5 50.00 75-12093.00.250 0.500 1.00

1,2,3-Trichlorobenzene ug/L37.5 50.00 55-14075.00.250 0.500 2.00

1,2,4-Trichlorobenzene ug/L40.6 50.00 65-13581.10.250 0.500 2.00

1,1,2-Trichloroethane ug/L42.1 50.00 75-12584.20.250 0.500 1.00

1,1,1-Trichloroethane ug/L53.5 50.00 65-1301070.250 0.500 1.00

Trichloroethene ug/L46.5 50.00 70-12593.00.250 0.500 1.00

Trichlorofluoromethane ug/L56.2 50.00 60-1451120.500 1.00 2.00

1,2,3-Trichloropropane ug/L41.6 50.00 75-12583.20.500 1.00 2.00

1,3,5-Trimethylbenzene ug/L59.6 50.00 75-1301190.250 0.500 1.00

1,2,4-Trimethylbenzene ug/L57.4 50.00 75-1301150.250 0.500 1.00

Vinyl chloride ug/L49.1 50.00 50-14598.20.250 0.500 1.00

Xylenes (total) ug/L154 150.0 75-1301030.750 1.50 3.00

ug/L 30.00 75-120Surrogate: Bromofluorobenzene 10330.86

ug/L 30.00 85-115Surrogate: Dibromofluoromethane 95.028.50

ug/L 30.00 70-120Surrogate: 1,2-Dichloroethane-d4 97.229.16

ug/L 30.00 85-120Surrogate: Toluene-d8 94.828.43
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

EDB and DBCP by GC - Quality Control

DL LOD

Batch 5C07002

Blank Prepared & Analyzed: 03/07/2015

1,2-Dibromoethane ug/LND U0.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/LND U0.0100 0.0200 0.0300

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 1112.211

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1192.362

LCS Prepared & Analyzed: 03/07/2015

1,2-Dibromoethane ug/L0.5391 0.5000 2070-1301080.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/L0.5191 0.5000 2070-1301040.0100 0.0200 0.0300

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 1072.121

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1192.364

LCS Dup Prepared & Analyzed: 03/07/2015

1,2-Dibromoethane ug/L0.5412 0.5000 2070-130108 0.3830.0100 0.0200 0.0300

1,2-Dibromoethane [2C] ug/L0.5166 0.5000 2070-130103 0.4810.0100 0.0200 0.0300

ug/L 1.989 55-160Surrogate: 1,3-Dibromopropane 1122.221

ug/L 1.989 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1212.404

Matrix Spike Prepared & Analyzed: 03/07/2015Source: 1503039-03

1,2-Dibromoethane ug/L0.5080 0.4739 ND 2070-1301070.00948 0.0190 0.0284

1,2-Dibromoethane [2C] ug/L0.4916 0.4739 ND 2070-1301040.00948 0.0190 0.0284

ug/L 1.885 55-160Surrogate: 1,3-Dibromopropane 1061.992

ug/L 1.885 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1202.255

Matrix Spike Dup Prepared & Analyzed: 03/07/2015Source: 1503039-03

1,2-Dibromoethane ug/L0.5004 0.4774 ND 2070-130105 1.500.00955 0.0191 0.0286

1,2-Dibromoethane [2C] ug/L0.4895 0.4774 ND 2070-130103 0.4410.00955 0.0191 0.0286

ug/L 1.899 55-160Surrogate: 1,3-Dibromopropane 1011.920

ug/L 1.899 X55-160Surrogate: 1,3-Dibromopropane 

[2C]

1152.178
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Empirical Laboratories, LLC   
Certifications/Approvals 

(Revised 02/06/2015) 

DoD ELAP QSM5.0, Certificate Number L2226 
x Aqueous 
x Non-aqueous 
x Expires: 11/30/2015 

State of Florida, Department of Health – NELAP, Lab ID: E87646 
x Clean Water Act 
x RCRA/CERCLA 
x Expires: 06/30/2015 

State of Georgia, Environmental Protection Agency – NELAP, Self Certification 
x Expires: 06/30/2015 

State of Illinois, Environmental Protection Agency – NELAP, Certificate Number: 003464 
x Groundwater 
x Solid and Hazardous Waste 
x Expires: 09/13/2015 

Commonwealth of Kentucky, Energy and Environment Cabinet – WWLCP, Laboratory Number: 98017    
x Wastewater       
x Expires: 12/31/2015 

Commonwealth of Kentucky, Department of Environmental Protection – UST, Certificate Number: 77    
x Aqueous       
x Non-aqueous 
x Expires: 06/30/2015 

State of New Jersey, Department of Environmental Protection – NELAP Primary, Lab ID: TN473    
x Water Pollution       
x Solid and Hazardous Waste 
x Expires: 06/30/2015 

State of North Carolina, Department of Environment and Natural Resources - Certificate Number: 643 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2015 

State of North Dakota, Department of Health – NELAP, Certificate No.: R-204 
x Aqueous 
x Non-aqueous 
x Expires: 06/30/2015 

Commonwealth of Pennsylvania, Department of Environmental Protection – NELAP, Lab ID: 68-05374 
x Aqueous 
x Non-aqueous 
x Expires: 10/31/2015 

State of Texas, Commission on Environmental Quality – NELAP, Certificate Number: T104704307-15-11 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2015 

State of Utah, Department of Health – NELAP, Certificate Number: TN0042014-6 
x Aqueous 
x Non-aqueous 
x Expires: 07/31/2015  

Commonwealth of Virginia, Department of General Services – NELAP, Certificate Number: 7596, Lab ID: 460243 
x Aqueous 
x Non-aqueous 
x Expires: 12/14/2015 

State of Washington, Department of Ecology – NELAP, Lab ID: C934-15 
x Groundwater 
x Solid and Hazardous Waste 
x Expires: 03/18/2016 
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APPENDIX C 

Kirtland AFB BFF   March 2015  

Groundwater Extraction Pilot Implementation and   KAFB-015-0012 

Additional Plume Characterization Letter Work Plan Addendum #3 

APPENDIX C 

 

KAFB-106212 Geotechnical Results 

































































































































APPENDIX D 

Kirtland AFB BFF   March 2015  

Groundwater Extraction Pilot Implementation and   KAFB-015-0012 

Additional Plume Characterization Letter Work Plan Addendum #3 

APPENDIX D 

 

Example Field Forms 



 

 

 

 

UNCONTROLLED COPY IF PRINTED Page 6 of 7
 

 



 

 

 

 

UNCONTROLLED COPY IF PRINTED Page 7 of 7
 

 



  Groundwater Extraction Well Development
    Page_____ of ______ 

   

Project Name:      Well No.:   

Location:      Date Installed:   

Personnel:      Casing Diameter (I.D.):   

Start Date:      Total Depth (ft. BGS):   

End Date:         

Method of Development: 

  Surging    Bailing    Pumping    Jetting     
 

  Original Development    Redevelopment    Other 
 

Depth to Water Before Developing Well (ft. BGS):      

Screened Interval (ft. BGS):       

Weather:       
 

Equipment Numbers:  pH:    Conductivity:     

      Turbidity:     
 

Equipment Decontaminated Prior to Development?    Yes    No 

Describe:       
 

Collected Sample of Water Added to Well?    Yes    No 

Describe:       

Comments:   

 

 

 

 

Summary of development procedure, including key decision‐points, calculations, and observations 
(described in detail in the following pages): 

 

 

 

 

 

 

 

 

 

 

 



  Groundwater Extraction Well Development
    Page_____ of ______ 
 

Bailing 

Date  Time  Total 
Volume 
Bailed 
(gallons) 

Imhoff Cone 
Measurement 
(mL sediment 
per L water) 

Comments 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

 



  Groundwater Extraction Well Development
    Page_____ of ______ 

Surging 

Interval (ft bgs)  Date   Start Time  End Time  Comments 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

 



  Groundwater Extraction Well Development
    Page_____ of ______ 

Pumping 

Date  Time  Rate 
(gpm) 

Depth 
to 
Water 
(ft BGS) 

Volume 
Removed 
(gallons) 

Temp 
(°C) 

pH  EC 
(mS/cm) 

Turbidity 
(NTU) 

Specific 
Capacity 
(gpm/ft) 

Comments 

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

   



  Groundwater Extraction Well Development
    Page_____ of ______ 

Jetting 

Date  Time  Depth 
(ft bgs) 

Jetting 
Rate (gpm) 

Pumping 
Rate (gpm) 

Imhoff Cone 
Measurement 
(mL sediment 
per L water) 

Comments 
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Preliminary Modeling 



Table E-1.  EPA/CBI Model Layer Specifications 

Model Layers 
Top 

Elevation 
Bottom 

Elevation 

Max 
Thickness 

(ft) Main Purpose 

1 5000 4978–4854 146 Contains water table 

2 4978–4854 4854–4827 27–124 Water table; 450 fine grained unit; EDB 
source and EDB plume shallow 

3 4854–4827 4827–4762 27–65 EDB plume shallow and intermediate 

4 4827–4762 4762–4742 20–65 EDB plume intermediate and deep 

5 4762–4742 4742–4725 17–20 EDB plume deep 

6 4742–4725 4725–4494 17–231 Production well screens 

7 4725–4494 4494–4304 190–231 A2 Zone; production well screens 

8 4494–4304 4304–4229 75–190 Production well screens 

9 4304–4229 4229–4001 75–228 A1 Zone; production well screens 

10 4229–4001 3800 201–429 Production well screens 
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extraction well KAFB-106228.



Analytical Element Method

• Superposition of analytical solutions (‘elements’) that represent components of 
the flow system 
• Pumping wells, regional gradient, boundaries, etc.

• Use TimML, an open-source steady flow code from Delft University

• Inputs:
• Total extraction rate
• Regional groundwater flow rate, q, based on Kh and hydraulic gradient
• Regional flow direction: N47.5E˚ ± 5˚
• Extraction well location, rate, screen interval
• Monitor well locations, screen intervals
• Layering and hydraulic conductivity of sand and clay units

• Results:
• Steady-state drawdown at extraction well and nearby monitoring wells



Model Parameters

• Layering defined by AECOM cross-section: sand or clay

• Hydraulic conductivity (4 combinations)
• Ksand = 100 or 150 ft/day

• Kclay = 0.1 or 1.0 ft/day

• Pumping rate
• 100 or 150 gpm

• Total of 8 parameter combinations

• 18 layers
• Alternating sand and clay within extraction well-screen interval (80 ft, 12 layers)

• Sand below extraction well (270 ft, 6 layers)



Kh = 100 ft/day

Kh = 1 ft/day

Kh = 100 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
4.3 / 5.8

KAFB-106035
2.3 / 3.0

KAFB-106036
1.8 / 2.4

KAFB-106037
1.3 / 1.8

KAFB-10622
0.8 / 1.1

KAFB-106091
0.4 / 0.5

KAFB-106093
0.4 / 0.5

KAFB-106092
0.4 / 0.6

KAFB-106055
0.4 / 0.5

KAFB-106057
0.4 / 0.5

KAFB-106058
0.4 / 0.5

KAFB-106088
0.4 / 0.5

KAFB-106089
0.4 / 0.5

KAFB-106090
0.4 / 0.5

Well ID
150 gpm / 200 gpm

Ksand = 100 ft/day
Kclay = 1 ft/day



Kh = 100 ft/day

Kh = 0.1 ft/day

Kh = 100 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
4.5 / 6.0

KAFB-106035
2.5 / 3.4

KAFB-106036
2.1 / 2.8

KAFB-106037
1.5 / 1.9

KAFB-10622
1.1 / 1.4

KAFB-106091
0.5 / 0.7

KAFB-106093
0.4 / 0.5

KAFB-106092
0.5 / 0.7

KAFB-106055
0.5 / 0.6

KAFB-106057
0.4 / 0.6

KAFB-106058
0.4 / 0.5

KAFB-106088
0.5 / 0.7

KAFB-106089
0.5 / 0.6

KAFB-106090
0.4 / 0.5

Well ID
150 gpm / 200 gpm

Ksand = 100 ft/day
Kclay = 0.1 ft/day



Kh = 150 ft/day

Kh = 1 ft/day

Kh = 150 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
2.9 / 3.9

KAFB-106035
1.5 / 2.0

KAFB-106036
1.2 / 1.7

KAFB-106037
0.9 / 1.2

KAFB-10622
0.5 / 0.7

KAFB-106091
0.3 / 0.4

KAFB-106093
0.3 / 0.3

KAFB-106092
0.3 / 0.4

KAFB-106055
0.2 / 0.3

KAFB-106057
0.2 / 0.3

KAFB-106058
0.2 / 0.3

KAFB-106088
0.3 / 0.3

KAFB-106089
0.3 / 0.3

KAFB-106090
0.2 / 0.3

Well ID
150 gpm / 200 gpm

Ksand = 150 ft/day
Kclay = 1 ft/day



Kh = 150 ft/day

Kh = 0.1 ft/day

Kh = 150 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
3.0 / 4.0

KAFB-106035
1.7 / 2.3

KAFB-106036
1.4 / 1.9

KAFB-106037
1.0 / 1.3

KAFB-10622
0.8 / 1.0

KAFB-106091
0.4 / 0.5

KAFB-106093
0.2 / 0.3

KAFB-106092
0.4 / 0.5

KAFB-106055
0.3 / 0.4

KAFB-106057
0.3 / 0.4

KAFB-106058
0.3 / 0.3

KAFB-106088
0.4 / 0.5

KAFB-106089
0.4 / 0.5

KAFB-106090
0.2 / 0.3

Well ID
150 gpm / 200 gpm

Ksand = 150 ft/day
Kclay = 0.1 ft/day



150 gpm 200 gpm 150 gpm 200 gpm 150 gpm 200 gpm 150 gpm 200 gpm

KAFB-106228 1543617 1476456 435 530 4.3 5.8 4.5 6.0 2.9 3.9 3.0 4.0

KAFB-106035 1543636 1476441 452 482 2.3 3.0 2.5 3.4 1.5 2.0 1.7 2.3

KAFB-106036 1543660 1476441 481.8 496.8 1.8 2.4 2.1 2.8 1.2 1.7 1.4 1.9

KAFB-106037 1543686 1476441 507 522 1.3 1.8 1.5 1.9 0.9 1.2 1.0 1.3

KAFB-106055 1543757 1477302 465.8 485.8 0.4 0.5 0.5 0.6 0.2 0.3 0.3 0.4

KAFB-106057 1543786 1477301 484.9 499.9 0.4 0.5 0.4 0.6 0.2 0.3 0.3 0.4

KAFB-106058 1543818 1477292 511.8 56.8 0.4 0.5 0.4 0.5 0.2 0.3 0.3 0.3

KAFB-106088 1543229 1475764 460 480 0.4 0.5 0.5 0.7 0.3 0.3 0.4 0.5

KAFB-106089 1543222 1475796 481.5 496.5 0.4 0.5 0.5 0.6 0.3 0.3 0.4 0.5

KAFB-106090 1543216 1475824 555 570 0.4 0.5 0.4 0.5 0.2 0.3 0.2 0.3

KAFB-106091 1543011 1476816 454 474 0.4 0.5 0.5 0.7 0.3 0.4 0.4 0.5

KAFB-106092 1543042 1476798 474 489 0.4 0.6 0.5 0.7 0.3 0.4 0.4 0.5

KAFB-106093 1543042 1476828 544 559 0.4 0.5 0.4 0.5 0.3 0.3 0.2 0.3

KAFB-10622 1543365 1476499 462 487 0.8 1.1 1.1 1.4 0.5 0.7 0.8 1.0

Ks 100   Kc 0.1 Ks 150   Kc 1 Ks 150   Kc 0.1Well ID
Easting 

(feet)

Northing 

(feet)

Depth to TOS 

(feet btoc)

Depth to BOS 

(feet btoc)

Drawdown (feet)

Ks 100   Kc 1

Summary of Drawdown Results



Results Summary

• For the pumping rates and hydraulic conductivity values 
examined 
• Drawdown at KAFB-106228 will be moderate: 2.9 to 6 ft

• Drawdown at nearest well cluster (KAFB-106035, 36, & 37) will be 
small: 0.9 to 3 ft

• Drawdown at next nearest well (KAFB-10622) will be small: 0.5 to 
1.1 ft

• Drawdown at other well clusters is very small: 0.2 to 0.7 ft
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