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Environmental Restoration Program. As the Report relates to actual or possible releases of potentially 
hazardous substances, this Report’s release prior to a final decision on remedial action may be in the 
public’s interest. The limited objectives of this Report and the ongoing nature of the Environmental 
Restoration Program, along with the evolving knowledge of site conditions and chemical effects on the 
environment and health, must be considered when evaluating this Report since subsequent facts may 
become known that may make this Report premature or inaccurate. 

Government agencies and their contractors registered with the Defense Technical Information Center 
(DTIC) should direct requests for copies of this Report to DTIC, Cameron Station, Alexandria, Virginia 
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Non-government agencies may purchase copies of this document from National Technical Information 
Service, 5285 Port Royal Road, Springfield, Virginia 22161. 
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PREFACE 

This Ethylene Dibromide In Situ Biodegradation Pilot Test Report has been prepared by Aptim Federal 
Services, LLC (APTIM) for the U.S. Army Corps of Engineers (USACE), under Contract No. W9128F-
12-D-0003, Task Order 0025. It pertains to the Kirtland Air Force Base Bulk Fuels Facility, Solid Waste 
Management Units ST-106 and SS-111 located in Albuquerque, New Mexico. This report was prepared 
in accordance with applicable federal, state, and local laws and regulations. 

This Pilot Test Report presents and describes all activities and data associated with the ethylene 
dibromide in situ biodegradation pilot test. Mr. Larry Woscyna is the Contracting Officer’s 
Representative for the USACE Omaha District, Mr. Matthew Ellender is the USACE Omaha District 
Project Engineer; Mr. Scott Clark is the Kirtland Air Force Base Restoration Interim Section Chief; and 
Mrs. Kathleen Romalia is the APTIM Project Manager. 

 

 

   
Kathleen Romalia 
Aptim Federal Services, LLC 
Project Manager  
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EXECUTIVE SUMMARY 

This Ethylene Dibromide In Situ Biodegradation Pilot Test Report (Report) was prepared to describe 

activities and data associated with the pilot test conducted at the Bulk Fuels Facility (BFF) on Kirtland 

Air Force Base (AFB) in accordance with the New Mexico Environment Department (NMED) letter 

dated February 25, 2019 (NMED, 2019). The BFF site was the location of an accidental leak of aviation 

gasoline and jet propellant fuel grades 4 and 8 that was discovered in 1999. Based on historical Air Force 

fuel usage, aviation gasoline containing ethylene dibromide/1,2-dibromoethane (EDB) as a lead 

scavenger would have been in use from approximately the 1940s to 1975 (United States Army Corps of 

Engineers [USACE], 2011a). The investigation and remediation of the BFF leak (Solid Waste 

Management Units ST-106 and SS-111) is being implemented pursuant to the Resource Conservation and 

Recovery Act (RCRA) corrective action provisions in Part 6 of the Kirtland AFB Hazardous Waste 

Treatment Facility Operating Permit (Permit No. NM9570024423, referred to as the RCRA Permit) 

(NMED, 2010). This pilot test was performed pursuant to the NMED-approved Ethylene Dibromide In 

Situ Biodegradation Pilot Test Work Plan (Work Plan; USACE, 2016a) and Phase 3 Notification Letter 

(USACE, 2018a). 

This stand-alone Executive Summary briefly summarizes the pilot test objectives, construction activities, 

results, and conclusions of this Report. Sections 1 through 3 of the main report describe the activities 

performed during the implementation of the pilot test. Section 4 describes pilot test analytical results and 

performance. Section 5 provides conclusions. 

The pilot test was conducted to investigate anaerobic in situ bioremediation of EDB in groundwater 

associated with the BFF site. In situ bioremediation, with and without bioaugmentation, is a common 

remedial approach to treat chlorinated solvents such as trichloroethene and is a promising technology for 

promoting the degradation of EDB to nontoxic products. The pilot test was primarily designed to evaluate 
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the extent to which potential treatment amendments for in situ biostimulation and bioaugmentation 

enhance anaerobic EDB biodegradation processes. 

Site preparation activities, mobilization, and installation of the Pilot Test System were performed from 

September 2016 through May 2017. Construction of the Pilot Test System consisted of the installation 

and development of seven wells; construction of underground piping, conduit, and direct buried electrical 

lines, and the installation of the system control building with required electrical service and components.  

The pilot test utilized one injection, two extraction, and six monitoring wells, including existing 

monitoring wells KAFB-106064 and KAFB-106063 (nine wells total) (Figure ES-1). Well KAFB-

106IN1 was installed and used as an injection well for recirculated groundwater and amendment 

injection; wells KAFB-106EX1 and KAFB-106EX2 were installed and used as groundwater extraction 

wells; and existing wells KAFB-106064 and KAFB-106063, and new nested wells KAFB-106MW1-S, 

KAFB-106MW1-I, KAFB-106MW2-S, and KAFB-106MW2-I were used as monitoring wells. The new 

shallow groundwater monitoring wells (KAFB-106MW1-S and KAFB-106MW2-S) are screened with 

15 feet above the static water table and 20 feet extending below the water table, as measured at the time 

of well installation. The new intermediate wells (KAFB-106MW1-I and KAFB-106MW2-I) were 

installed within the intermediate groundwater zone are screened 35 feet below the water table. 

The system for amending and recirculating groundwater was designed by Aptim Federal Services, LLC, 

together with subcontractors, and was fabricated by Calcon Systems Inc. The system is contained within a 

20-foot long Conex box. The Conex box has a partition wall, separating the enclosure into two spaces. 

The smaller of the two spaces is the system control room that houses the supervisory control and data 

acquisition system with integrated computer, electrical control panel, Baski flow control valve controls 

and associated nitrogen cylinder, and a combination air conditioner/heater. The larger space houses 
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system process components. Shakedown testing was performed on May 16 through 17, 2017 prior to full 

system start-up.  

The pilot test was implemented in four phases, each briefly described below: 

 Phase 1—Evaluation of baseline conditions and the distribution of recirculated water using

tracer amendments.

 Phase 2—Evaluation of biostimulation in the subsurface after distribution of treatment

amendments in recirculated groundwater.

 Phase 3— Additional evaluation of biostimulation in the subsurface after distribution of

treatment amendments in recirculated groundwater.

 Phase 4—Continued long-term monitoring with no active extraction/injection.

Groundwater samples were collected intermittently at extraction, injection, and the six groundwater 

monitoring wells during the active and the passive portions of the phases, except for Phase 4, which did 

not include an active recirculation portion. Samples were sent to numerous analytical laboratories for 

analysis.  

Per the Work Plan (USACE, 2016a), Phase 3 was to consist of both biostimulation and bioaugmentation 

with a known debrominating culture (SDC-9); however, after review of field results from both Phase 1 

and Phase 2, it was determined that bioaugmentation was not yet warranted. Due to the success of 

biostimulation during Phase 2, Phase 3 was modified to further evaluate biostimulation and a Phase 3 

Notification Letter was submitted to the NMED on July 26, 2018. The modified Phase 3 was approved by 

the NMED in a letter dated August 7, 2018 (NMED, 2018).  
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The results for the four phases of the pilot test are summarized below: 

 EDB concentrations at shallow monitoring wells during the baseline evaluation ranged from 

20.1 micrograms per liter (µg/L) at Kirtland AFB (KAFB)-106IN1 to 432 µg/L at KAFB-

106MW1-S, and among the intermediate wells EDB was only detected at KAFB-106MW2-I 

with a concentration of approximately 0.1 µg/L. EDB concentrations are shown on 

Figure ES-2. Baseline microbial results indicated that the subsurface was biologically active 

prior to pilot test activities. 

 EDB concentrations at shallow monitoring wells during the Phase 1 (tracer test) recirculation 

period ranged from 50.4 µg/L (KAFB-106EX1) to 137 µg/L (KAFB-106EX2) (Figure ES-2). 

EDB concentrations at the shallow monitoring wells decreased during the following Phase 1 

passive period, with EDB reductions of approximately 75 percent (%) observed at wells 

KAFB-106064 (20.1 µg/L), KAFB-106EX1 (12.9 µg/L), and KAFB-106MW2-S (15 µg/L) 

after the one-month passive period (Figure ES-2). Biostimulation amendments were not added 

during Phase 1. The results from tracer test during Phase 1 indicated that the targeted 

treatment zone encompassing the shallow groundwater monitoring wells were hydraulically 

connected with the injection well. Distribution of tracers to groundwater sampled by 

monitoring wells nearest to the injection well (KAFB-106MW2-S and KAFB-106064) 

occurred within 5 days of operation, suggesting a high likelihood of successfully distributing 

biostimulation amendments to favor reductive debromination of EDB. 

 During the Phase 2 (biostimulation) recirculation period, the range of EDB concentrations 

observed at shallow monitoring wells was less variable, ranging from 66.4 µg/L at KAFB-

106MW1-S to a maximum of 90.9 µg/L at KAFB-106EX2 (Figure ES-2). EDB was detected 

at the intermediate monitoring wells during the Phase 2 recirculation period. Except for 

KAFB-106EX2, EDB concentrations decreased during the Phase 2 passive period by 
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approximately 90% or more with concentrations down to below detection limits (KAFB-

106IN1, KAFB-106MW2-S). 

 During the Phase 3 (biostimulation) recirculation period, the range of EDB concentrations 

observed at shallow monitoring wells was more variable, ranging from approximately 3 µg/L 

at KAFB-106064 to a maximum of 97 µg/L KAFB-106EX2 (Figure ES-2). Except for KAFB-

106EX2, EDB concentrations during the subsequent passive period decreased by 95% or more 

relative to maximums observed during the preceding recirculation period, with concentrations 

ranging down to 0.019 µg/L (KAFB-106MW2-S). 

 No significant rebound in EDB concentrations was noted during the Phase 4 sampling event. 

EDB decreased by an additional 80% at KAFB-106MW1-S since the last passive sampling 

event of Phase 3. 
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EDB degradation was evident during the pilot test with a greater than three-log reduction (99.9%) to 

below the United States Environmental Protection Agency (EPA) maximum contaminant level of 

0.05 µg/L (EPA, 2009) at wells KAFB-106MW2-S and KAFB-106064 after biostimulation efforts. EDB 

degradation was evident through comparison with benzene and toluene concentrations, and the production 

of EDB degradation products ethene, ethane, and bromide suggested that this degradation occurred by 

reductive debromination. Dissolved oxygen, sulfate, iron, and methane concentrations observed 

throughout much of the pilot test indicated that bulk anaerobic conditions generally considered to be 

necessary for reductive debromination were present. Higher EDB delta carbon-13 (δ13C) values (observed 

to be as high as +5 per mille) provided additional isotopic evidence of EDB degradation. 
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1. INTRODUCTION

This Ethylene Dibromide In Situ Biodegradation Pilot Test Report (Report) has been prepared by Aptim 

Federal Services, LLC (APTIM) for the U.S. Army Corps of Engineers (USACE), Omaha District, under 

Contract No. W9128F-12-D-0003, Task Order 0025. The test described in this Report was implemented 

at the Kirtland Air Force Base (AFB) Bulk Fuels Facility (BFF) site, Solid Waste Management Units 

(SWMUs) ST-106 and SS-111. The investigation and remediation of the BFF leak (SWMUs ST-106 and 

SS-111) is being implemented pursuant to the Resource Conservation and Recovery Act (RCRA) 

corrective action provisions in Part 6 of the Kirtland AFB Hazardous Waste Treatment Facility Operating 

Permit (Permit No. NM9570024423, referred to as the RCRA Permit) (New Mexico Environment 

Department [NMED], 2010). This pilot test was performed pursuant to the Ethylene Dibromide In Situ 

Biodegradation Pilot Test Work Plan (Work Plan; USACE, 2016a) and the Phase 3 Notification Letter 

(USACE, 2018a). 

This pilot test was conducted to investigate anaerobic in situ bioremediation (ISB) of  

1,2-dibromoethane (i.e., ethylene dibromide [EDB]). ISB, with and without bioaugmentation, is a 

common remedial approach to treat chlorinated solvents such as trichloroethene and is a promising 

technology for promoting the degradation of EDB to nontoxic products. This pilot test was designed to 

evaluate the use of in situ biostimulation to enhance anaerobic EDB biodegradation processes.  

1.1 Pilot Test Objectives 

The primary objective of this pilot test was to evaluate the extent to which potential treatment 

amendments for ISB enhance anaerobic EDB biodegradation processes. Evaluation of the test was 

completed through comprehensive groundwater sampling that assessed both direct and indirect indicators 

of EDB biodegradation.  
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1.2 Site Description 

Kirtland AFB is located in Bernalillo County, in central New Mexico, southeast of and adjacent to the 

City of Albuquerque and the Albuquerque International Sunport (Figure 1). The approximate area of the 

base is 52,287 acres, and it is bordered by Albuquerque to the north and west, the Isleta Pueblo 

Reservation to the south, and the Cibola National Forest to the east. The BFF site is located in the 

northwestern part of Kirtland AFB, and is comprised of two SWMUs, designated as ST-106 and SS-111. 

The pilot test was performed near the EDB contaminant source in an undeveloped area just south of 

Randolph Road, at the location identified on Figure 2.  

The pilot test area included groundwater injection, extraction, and monitoring wells installed near the 

existing monitoring well cluster that includes Kirtland AFB (KAFB)-106062, KAFB-106063, and KAFB-

106064, approximately 300 feet to the east of Building 1024 (Figure 2). The water table at the test 

location occurs at approximately 480 feet below ground surface (bgs), and the pilot test groundwater 

wells are screened in the shallow and intermediate zones of the aquifer within the Santa Fe Group. Well 

screens of the shallow monitoring wells were placed to target the highest EDB concentrations (i.e., 

approximately the top 20 feet of the aquifer), located in a zone of inter-bedded sands and gravels with 

occasional finer layers, and groundwater extraction and injection primarily facilitated flow in the soil 

materials of greatest hydraulic conductivity.  

1.3 Site History 

The BFF site was the location of a historical, accidental release of aviation gasoline (AvGas) and jet 

propellant fuel grades 4 (JP-4) and 8 (JP-8). Historical aerial photography revealed that the area was used 

for fuel storage and processing as early as 1951 (CH2M HILL, 2001). From 1953 to late 1975, the 

primary fuel stored and used at the BFF was AvGas. The use of AvGas and JP-4 at Kirtland AFB was 

phased out in 1975 and 1993, respectively (USACE, 2011a). JP-8 was handled through the Former Fuel 

Offloading Rack (FFOR) until the leak was discovered in 1999.  
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Based on historical Air Force fuel usage, AvGas containing EDB as a lead scavenger would have been in 

use from approximately the 1940s to 1975. EDB is a suspected human carcinogen that was historically 

added to leaded fuels to prevent the build-up of lead oxide deposits in engines, including aircraft engines. 

The fuels are thought to have leaked undetected over approximately 3 to 4 decades at the FFOR through 

leak points during fuel transfer. The released fuel migrated through the vadose zone to eventually reach 

the water table. The migration followed a disjointed, meandering path caused by subsurface 

heterogeneity, where frequent changes in the alluvial lithology and confining layers created preferential 

flow pathways. This resulted in non-uniform residual contamination of the vadose zone and measurable 

non-aqueous phase liquid (NAPL) on the surface of the underlying unconfined aquifer. The presence of 

NAPL fuel hydrocarbons on the water table indicated that substantial releases had occurred. 

1.4 Site Conditions 

The historical water table in the vicinity of Kirtland AFB was estimated to be approximately 350 feet bgs 

before extensive groundwater pumping from the regional aquifer occurred. Throughout the history of the 

BFF site, the water table has fallen due to groundwater pumping to supply drinking water to the residents 

of Albuquerque. The deepest depth to water, representing the lowest historical groundwater elevation, 

measured at groundwater wells in the BFF source area ranged from approximately 500 to 502 feet bgs in 

2009. In recent years, the water table has been rising due to water-conservation efforts by the 

Albuquerque community and reduction of pumping of production wells by Albuquerque Bernalillo 

County Water Utility Authority. As a result, the current vadose zone at the BFF site is approximately 455 

to 480 feet thick.  

The background gradient at the pilot test location is small and pumping of wells and reinjection during 

pilot test operations induced gradients exceeding that of the background. Based on data reviewed for the 

pilot test design, the groundwater gradient in the pilot test area was less than 0.002 foot/foot (First Quarter 
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2016), and the direction of groundwater flow had shifted from north-northeast to a more east-southeast 

direction, likely due to continuing water-conservation practices and seasonal fluctuations, as discussed in 

the Second Quarter 2018 Quarterly Monitoring Report (USACE, 2018b).   

Prior to the pilot test during quarterly sampling in 2014 and 2015, groundwater samples were collected 

from 13 monitoring wells to analyze the microbial community at Kirtland AFB using Microbial Insight’s 

QuantArray-Chlor protocol. Four consecutive quarters of samples were collected from the 13 monitoring 

wells, from the Fourth Quarter 2014 through the Third Quarter 2015. The method of collection and 

analysis has been discussed in previous quarterly reports, which can be found on the Air Force 

Administrative Records site (http://afcec.publicadmin-record.us.af.mil/Search.aspx). Results indicated 

that microorganisms likely to dehalogenate EDB, or its chlorinated analog 1,2-dichloroethane, are present 

in the subsurface. Additionally, treatability testing using Kirtland AFB soil and groundwater showed that 

bioaugmentation with a known debrominating culture (SDC-9) significantly enhanced EDB degradation 

rates (Figure 3). These results indicated that ISB, by stimulating the activity of indigenous EDB-

degrading organisms (i.e., biostimulation) or bioaugmenting with a debrominating culture (e.g., SDC-9), 

showed promise for enhancing EDB degradation at Kirtland AFB.  

1.5 Report Organization 

This Report contains a detailed summary of the pilot test implementation, including design 

considerations, field activities, and a comprehensive documentation of results. The remainder of this 

Report contains the following sections: 

 Section 2 – Pilot System Design and Construction

 Section 3 – Pilot System Operation and Monitoring

 Section 4 – Pilot Test Results
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 Section 5 – Conclusions

Figures, tables, and appendices are available following the body of this Report. 
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2. PILOT SYSTEM DESIGN AND CONSTRUCTION

Site preparation activities, mobilization, and installation of the Pilot Test System were performed from 

September 2016 through May 2017. Construction of the Pilot Test System consisted of well installation 

and development; installation of underground piping, conduit, and direct buried electrical lines; and 

installation of the system control building with required electrical service and components. Appendix A 

includes 20 representative photographs of various site activities. 

2.1 Permitting 

Prior to initiating construction activities, the following permits were obtained: 

 Kirtland AFB Dig Permit (utility clearance)

 Kirtland AFB Civil Engineer Work Permit

 Office of the State Engineer (OSE) Drill and Install Permit

 OSE Change of Water Rights

 Albuquerque Environmental Health Department Fugitive Dust Permit

One dig permit (Air Force Form 103) was submitted to Kirtland AFB on July 20, 2016 for well 

installation and trenching for utilities associated with the system. The dig permit was approved on 

August 15, 2016, and a permit number was issued (1607-014).  

Surface disturbances at the pilot test location totaled an area greater than ¾ acre and required submittal of 

a Fugitive Dust Permit Application, which was submitted to the Albuquerque Environmental Health 

Department on May 12, 2014, prior to initiation of excavation activities, in accordance with 20.11.20 
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New Mexico Administrative Code. The permit application was approved, and the Fugitive Dust Permit 

(6621-C) was issued on May 14, 2014.  

Two separate permits to “Drill a Well with No Consumptive Use of Water” were submitted to the OSE 

for monitoring wells, and extraction and injection wells, respectively. Permits were issued for the 

monitoring wells on November 17, 2016 and for the extraction and injection wells on August 15, 2016. 

An “Application for Permit to Change an Existing Water Right” was also submitted to the OSE for the 

extraction and injection wells. The intention of the change of water rights permit was not to increase the 

allowable groundwater diversion described in RG-1579 through RG-1589, but rather to change the 

purpose of use to pollution control and recovery, and by adding places of use not currently described in 

the Kirtland AFB water rights (RG-1579 through RG-1589) for the extraction and injection wells. The 

change of water rights application was approved by the OSE on December 7, 2016. 

Additionally, a Notice of Intent was submitted to the NMED Ground Water Quality Bureau on 

October 26, 2016 to determine whether a Discharge Permit was required, in accordance with the 

requirements found in 20.6.2.1201.A New Mexico Administrative Code. NMED Ground Water Quality 

Bureau determined that a Discharge Permit was not required for pilot test activities in a letter dated 

December 16, 2016. Appendix B includes all relevant permits. 

2.2 Utility Clearance 

Prior to the initiation of construction activities, a utility clearance was undertaken at the pilot test site by 

High Mesa Consulting Group (under subcontract to APTIM) in September 2016. Kirtland AFB utility 

representatives also performed a utility locate in order to process the submitted dig permits. 
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2.3 Well Design and Installation 

The pilot test utilized one injection, two extraction, and six monitoring wells, including existing 

monitoring wells KAFB-106064 and KAFB-106063 (nine wells total). Well KAFB-106IN1 was installed 

and used as an injection well for recirculated groundwater, tracer, and amendment injection; wells 

KAFB-106EX1 and KAFB-106EX2 were installed and used as groundwater extraction wells; and 

existing wells KAFB-106064 and KAFB-106063, and new nested wells KAFB-106MW1-S, 

KAFB-106MW1-I, KAFB-106MW2-S, and KAFB-106MW2-I were used as groundwater monitoring 

wells. The pilot test wells, which included KAFB-106063, KAFB-106064, and the seven newly installed 

wells, are shown on Figure 2. A cross-sectional view illustrating the depths of the pilot test wells is shown 

on Figure 4. 

The pilot test wells were sited to accommodate existing well infrastructure, site utilities, and to facilitate 

use of existing wells for monitoring. The two extraction wells were located 75 to 92 feet from the single 

injection well, as shown in Figure 2. As detailed later in this Report, the extraction wells were used to 

periodically recirculate groundwater during individual phases of the pilot test. The periods of active 

groundwater recirculation were designed to facilitate the distribution of amendments at the test location.  

Pumping was halted after sufficient amendment distribution and ISB treatment performance was 

monitored. 

Existing monitoring wells KAFB-106063 (screened from 505 to 520 feet bgs, with top of screen 

approximately 25 feet below the water table) and KAFB-106064 (screened from 485 to 505 feet bgs, with 

top of screen approximately 5 feet below the water table) were used for groundwater monitoring during 

the pilot test, along with the other newly installed wells. The design and locations of the new wells were 

selected to evaluate EDB biodegradation and were located near the injection well to facilitate evaluating 

the impacts of biostimulation amendments. The four new monitoring wells were installed within two 

boreholes utilizing a nested configuration with two wells in each borehole in accordance with the Work 
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Plan (USACE, 2016a). Each borehole contained a shallow well with approximately 15 feet of screen in 

the vadose zone and 20 feet of screen in the aquifer, along with a deeper well (intermediate) with the top 

of a 10-foot screen set approximately 35 feet below the water table. Well screen intervals were isolated 

within the borehole using bentonite seals. Well construction diagrams are presented in Appendix C and 

general construction information for each well is summarized in Table 1. . 

The two pairs of nested groundwater monitoring wells, two extraction wells, and one injection well were 

installed by Cascade Drilling (formerly National Exploration Wells & Pumps) using an Air Rotary Casing 

Hammer (ARCH) drill rig from January through March 2017.  

During borehole advancement, soil cuttings were logged every 5 feet by the site geologist in accordance 

with the Unified Soil Classification System and American Standard Test Method International D1586-84. 

Soil drill cuttings from just above and in the saturated zone were screened for presence of NAPL and 

volatile organic compounds (VOCs) using a photo ionization detector (PID) to collect headspace 

measurements. Drill cuttings were also visually inspected for evidence of staining. PID readings were 

recorded on the soil boring logs (Appendix C). Staining was not observed during drilling activities; 

however, elevated PID readings and fuel-like odors were recorded from depths ranging from 473 feet bgs 

to 515 feet bgs at the wells. 

Soil boring logs and well construction diagrams for monitoring, extraction, and injection wells installed 

during the pilot test are located in Appendix C. Soil borings were reviewed by a professional geologist 

and submitted to the OSE, in accordance with well permit requirements. Table 1 presents the completion 

details for the wells, including surveyed elevations and coordinates, and screen depths. All newly 

installed well locations are depicted on Figure 2. 
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2.3.1 Groundwater Monitoring Well Installation 

Drilling of groundwater monitoring wells began on January 8, 2017, and was completed on February 16, 

2017, using Cascade’s ARCH drill rig. The four monitoring wells were installed within two boreholes, 

utilizing a nested well design in accordance with the Work Plan (USACE, 2016a). Well construction 

diagrams are presented in Appendix C and general construction information for each well is summarized 

in Table 1.  

The two shallow monitoring wells (KAFB-106MW1-S and KAFB-106MW2-S) were constructed with 

4-inch diameter, Schedule 80, polyvinyl chloride (PVC) riser pipe; and the two intermediate wells 

(KAFB-106MW1-I and KAFB-106MW2-I) were constructed with 3-inch diameter, Schedule 80, PVC 

riser pipe. The shallow and intermediate monitoring wells are nested within a telescoping borehole (13-

3/8-inch upper and 11-3/4-inch lower diameter) to a depth of approximately 535 feet bgs. The shallow 

wells were fitted with 35-foot screens, set with 15 feet of screen in the vadose zone and 20 feet in the 

aquifer. The placement of the shallow monitoring well screens is intended to account for potential water 

table rise and allow for future monitoring and characterization activities after the completion of this pilot 

test in the event it is necessary to support the Corrective Measures Evaluation. The intermediate wells are 

fitted with 10-foot screens, with top of screen installed approximately 35 feet below the water table. 

Monitoring wells were equipped with a Schedule 80 PVC flush-threaded end cap installed below the 

screened interval. Additional well construction details are summarized in Table 1 and Appendix C. 

2.3.2 Borehole Deviation and Borehole Abandonment 

Upon achievement of total depth at the intended borehole location for KAFB-106MW2 (see Figure 6 of 

the Work Plan), borehole deviation was evaluated using several tools, including a Reflex EZ-Trac 6122 

digital field instrument, a mechanical drift detector (Eastman Whipstock Eastco), and a gyroscopic 

deviation tool.  The deviation was measured and evaluated while the drive casing was in the borehole 

prior to any well installation activities. The bottom of the borehole was measured to be deviated 26.35 
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feet, on an azimuth of 113.5 degrees from the north, using the gyroscopic deviation tool. The results from 

this gyroscopic deviation survey are included in Appendix D. The deviation was likely caused by the 

casing entry angle, coupled with a change in lithology at 225 feet bgs. Because this borehole was 

determined to have too large of a vertical deviation, no well infrastructure was installed, and it was 

abandoned on January 30, 2017. The Borehole Abandonment Activity Report (USACE, 2017a) and 

NMED approval letter have been included in Appendix D. 

A second borehole was drilled for well KAFB-106MW2 approximately 10 feet to the northwest of the 

original, abandoned borehole. The deviation of this second borehole at 520 feet bgs was measured to be 

89.7 degrees, which is approximately 3 feet from plumb, within the project specifications of less than 

5 feet deviation over the entire depth of the borehole. All other pilot test boreholes were advanced with 

minor, acceptable deviations that met specifications. 

2.3.3 Extraction Well Installation 

Drilling of the extraction wells (KAFB-106EX1 and KAFB-106EX2) began on February 21, 2017 and 

was completed on March 12, 2017, using Cascade’s ARCH drill rig. Well construction was completed in 

accordance with the Work Plan (USACE, 2016a). Well construction diagrams are presented in Appendix 

C and general construction information for each well is summarized in Table 1.  

Each extraction well was installed to a total depth of approximately 537 feet bgs. To minimize the 

likelihood of aeration of extracted water through water table depression during system operation, the two 

extraction wells were installed with 15-foot long screens, the top of which are located 10 feet below the 

static groundwater level. Additional design and construction details for the extraction wells are provided 

in Table 1 and Appendix C. Well vaults are discussed in Section 2.3.5. A KSPI 700 submersible 

hydrostatic level transducer was installed in the 1.25-inch PVC drop tube at each extraction well.  
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2.3.4 Injection Well Installation 

Drilling of the injection well (KAFB-106IN1) began on March 16, 2017 and was completed on March 20, 

2017, using Cascade’s ARCH drill rig. The injection well was constructed in the same manner as the 

extraction wells (see Section 2.3.3) in accordance with the Work Plan (USACE, 2016a); however, the 

injection well was installed with 20 feet of Schedule 80 PVC, 0.010-inch machine slotted screen, with the 

top of screen at the static groundwater level and extending 20 feet into the water column. A well 

construction diagram is presented in Appendix C and general construction information for the well is 

summarized in Table 1. Similar to the extraction wells, a KSPI 700 submersible hydrostatic level 

transducer was installed in the 1.25-inch PVC drop tube at the injection well.  

2.3.5 Extraction and Injection Well Vaults 

Fiberglass well vaults were installed to house extraction and injection wellheads, plumbing, fittings, and 

remote instrumentation necessary for operation and monitoring of the recirculation system. The floor of 

each vault consists of a poured concrete slab to provide water containment in the event of a leak. An 

integrated leak detection sensor was installed in each of the three well vaults, to automatically alert 

system operators and shut down the system in case of a leak. Each vault is approximately 5 feet long, 

4 feet wide, and 3.8 feet deep. Each wellhead is located approximately 6 inches from the wall of the vault, 

and the top of the sanitary seal is located approximately 8 inches from the concrete floor. 

Due to the location of the pilot test area being in an open field, traffic-rated vaults were not required. The 

upper edge of each vault extends approximately 4 inches above grade to protect the vault from surface 

runoff water intrusion, and has a hinged, locking cover. The well vaults are protected by four steel 

concrete bollards located at each corner of the vaults.  
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2.4 Well Development 

Development of the groundwater monitoring, extraction, and injection wells was initiated after drilling 

and construction of all new wells was completed. Because development close to active drilling could 

cause poor or incomplete well development of the wells, NMED approved postponement of well 

development until after completion of all well installation activities in an email dated January 30, 2017 

(NMED, 2017). Details regarding development of the monitoring, extraction, and injection wells are 

discussed in the sections below. Well development logs are provided in Appendix C. 

2.4.1 Groundwater Monitoring Well Development 

Groundwater monitoring well development was conducted in accordance with the Groundwater 

Investigation Work Plan (USACE, 2011b). Well development consisted of surging, bailing, and pumping 

to remove fine sediment using a small drill rig equipped with a surge block, stainless steel bailer, and 

electric submersible pump. Development was considered complete when a turbidity of less than 

10 nephelometric turbidity units was achieved for water clarity, at least five well volumes were removed 

from the well plus any additional water that was added to the well during drilling, and field parameters 

had stabilized. Field water quality parameters were monitored at regular (5- to 10-minute) intervals during 

pumping and were considered stabilized when the following criteria were met for three consecutive 

readings: pH within 0.1 pH units, temperature within 1 degree Celsius, and specific conductance within 

10 percent (%). Field data were recorded on well development forms by APTIM scientists, as presented in 

Appendix C. 

Liquid investigation-derived waste (IDW) generated during monitoring well development was stored in 

275-gallon totes. Waste management and disposal are discussed in Section 3.11.  
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2.4.2 Extraction Well Development 

The extraction wells were developed using Cascade’s well development rig. Wells were developed using 

a combination of methods including bailing, surging, and pumping. Initial bailing was conducted to 

remove sediment from the borehole and filter pack prior to beginning well development. After initial 

bailing, mechanical surging and over-pumping was conducted. Field tests for total solids (by Imhoff cone 

method) were performed, water levels were monitored, and water quality parameters including turbidity 

measurements were monitored during development. A constant rate test was performed after initial 

development was completed. Each well was pumped at approximately 20 gallons per minute (gpm) for a 

period of no less than 180 minutes. Water levels in the extraction well were manually measured to 

estimate the specific capacity. Additionally, water levels were manually measured in one observation well 

to monitor drawdown during constant rate testing.  

The extraction wells were developed until well efficiency met at least 70% and had a specific capacity of 

3 to 5 gpm per foot, at the discretion of the APTIM scientist. Field data were recorded on well 

development forms by APTIM scientists, as presented in Appendix C.  

Purge water IDW generated during development was transferred to 19,000-gallon Baker storage tanks 

located within the construction yard. Waste management and disposal are discussed in Section 3.11. 

2.4.3 Injection Well Development 

The injection well was developed using Cascade’s well development rig in the same manner as the 

extraction wells, as described in Section 2.4.2; however, based on the limited effectiveness and low 

specific capacity (2.3 gpm per foot) achieved after 120 minutes pumping at a rate of 20 gpm, jetting was 

conducted to further develop the well. The jetting device consisted of four jets and an extraction pump 

that was attached to the bottom of the device. Jetting was conducted in 1-foot intervals starting at the top 

of the saturated screen, working downward. Each 1-foot section of screen was jetted for at least 1 minute. 
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Imhoff cone and water level readings were collected at a frequency of one minute during jetting activities. 

A 120-minute constant rate test was performed at the injection well after jetting was completed and 

indicated that the specific capacity of the well had improved. Field data were recorded on well 

development forms by APTIM scientists, as presented in Appendix C. 

Purge water IDW generated during development was transferred to 19,000-gallon Baker storage tanks 

located within the construction yard. Waste management and disposal are discussed in Section 3.11. 

2.4.4 Pump Installation 

Dedicated stainless steel Geotech bladder sampling pumps were originally installed in each of the six 

groundwater monitoring wells being used for the pilot test (KAFB-106064, KAFB-106063, KAFB-

106MW1-S, KAFB-106MW1-I, KAFB-106MW2-S, and KAFB-106MW2-I) in March 2017. Multiple 

failure points were observed on the Geotech pumps during initial pump testing. After numerous 

unsuccessful attempts to pull, repair, and/or replace faulty pumps, a decision was made to replace the 

pumps with QED MicroPurge® Model P1101HM bladder pumps with PVC bodies. These new QED 

pumps were installed in the monitoring wells in September 2017 and baseline samples were recollected 

(Section 3.2). No operational issues were observed from that point forward, except for minor decreases 

observed in discharge volumes. Decreased discharge volume is common with bladder pumps as the 

Teflon™ bladder creases overtime with use and is not able to open to full capacity during recharge/filling.  

The QED bladder pumps were hung on a poly-coated stainless steel hanging cable such that the pump 

intake area is set at approximately the middle point of the saturated screen interval. The top of the pump 

string includes a single aluminum well cap with access to the discharge line, hanging cable, and air-line. 

This hanging well cap fits into the top of the sanitary well seal. Well tubing is twin-bonded, Teflon™-

lined polyethylene tubing and consists of a ¼-inch outside diameter air supply line and a 3/8-inch outside 
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diameter water discharge line. During pump installation at KAFB-106MW1-S, measurable NAPL was 

detected. A discussion of the NAPL and sampling that occurred is discussed in Section 3.7.  

In March 2017 following the successful well development, multi-stage centrifugal stainless steel 

submersible pumps (Grundfos 25S50-26, 5.5 horsepower) were installed in each extraction well. The 

extraction well pump intakes were set at 497 feet bgs, approximately 20 feet below the water table (as 

measured during well installation) and 10 feet above the total depth of the well to allow sufficient room 

for drawdown during pumping. The pumps are attached to approximately 500 feet of 1.5-inch threaded 

steel pipe, which is attached to a 6-inch sanitary well seal at the top of each well casing. Corrosion of the 

pumps and pipe materials was minimized through use of corrosion resistant materials and the installation 

of sacrificial zinc anodes on the drop pipes. 

A 6-inch sanitary well seal and a 1.5-inch-diameter threaded steel pipe were installed in the injection well 

casing to convey water from the piping exiting the system Conex box to the screened interval of the 

injection well. The injection pipe extended down into the water column and was fitted with a 4-inch 

diameter, custom designed and fabricated down-hole flow control valve (FCV, manufactured by Baski, 

Inc.) to limit risks of cavitation within the pipe, and to minimize volatilization and aeration of the 

anaerobic recirculation water. A check valve was installed at the base of the FCV, with an electric 

submersible pump (Grundfos 5SQE-10-410, 2.3 horsepower) with variable speed frequency drive 

installed underneath to sample groundwater in the vicinity of the injection well (when the recirculation 

system is off, and water is not being injected). The injection well sampling pump intake was set at 

492 feet bgs, approximately 10 feet above the total depth of the well. Corrosion of the FCV was also 

minimized through use of corrosion resistant materials and the installation of sacrificial zinc anodes on 

the drop pipe.  
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The extraction and injection well pumps were connected to the control room via power supply lines that 

were run up along-side the drop pipe within the well casing, through the well vault and underground to a 

conduit stuck-up adjacent to the Conex box. These power supply cables then entered the Conex box and 

landed on the terminals of the appropriate variable frequency drives. 

2.5 Well Survey 

The location and elevation of each well casing was surveyed by a New Mexico-licensed professional land 

surveyor from High Mesa Consulting Group in accordance with the United States Geological Survey 

Standard Operating Procedure developed for all monitoring wells on Kirtland AFB (U.S. Geological 

Survey [USGS], 2016).  

Coordinates are based on the North American Datum of 1983 New Mexico State Plane Coordinate 

System. Elevations are based on the North American Vertical Datum of 1988. The elevation and 

horizontal location measurements were made to an accuracy of 0.01 and 0.1 foot, respectively. Results of 

the survey are summarized in Table 1. 

2.6 Recirculation Pilot System Equipment and Materials 

The pilot test involved multiple test phases requiring recirculation of anaerobic groundwater and addition 

of tracers and amendments to this water. The equipment necessary to perform the pilot test was installed 

in the appropriate wells (as detailed above) and a portable shipping (Conex-type) container, and included 

the necessary pumps, filters, mixers, meters, electrical, and piping to add tracers/amendments and 

distribute them in the subsurface (as detailed in this section). The container was also used for security and 

environmental control and was located adjacent to the well field test area, see Figure 2. 

The system for amending and recirculating water was designed by APTIM, together with subcontractors, 

and was fabricated by Calcon Systems Inc. (Calcon). As discussed in Section 3.1, APTIM and the Calcon 
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performed all necessary system installation, shakedown verification testing (including, but not limited to, 

pressure testing and alarm functionality testing), and start-up tasks. The system as-built drawings and 

component specification sheets are presented in Appendix E. 

A 20-ft long Conex box was used to house the recirculation and tracer/ amendment delivery system 

components. Figure 5 presents a schematic of the Conex box treatment system. The box has a partition 

wall, separating the enclosure into two spaces. The smaller of the two spaces is the system control room, 

which is rated as a non-hazardous atmosphere, and houses the supervisory control and data acquisition 

(SCADA) system with integrated computer, electrical control panel, Baski FCV controls and associated 

nitrogen cylinder, and a combination air conditioner/heater. The larger space, which includes the 

recirculation water piping/fittings, flowmeters, pressure transmitters, tracer/amendment tanks, chemical 

feed pump, and other system process components, is rated as a Class 1, Division 2 atmosphere, due to the 

possible presence of fuel hydrocarbons in the recirculation water flowing through the piping in this 

portion of the enclosure. All electrical components and connections in this portion of the enclosure are 

intrinsically safe to meet the hazardous atmosphere classification. This space also contains a floor leak 

sensor, which continuously monitors for water on the floor of the enclosure (in the case of a pipe failure 

or other leak), having the ability to shut down the system and notify appropriate personnel in the case of 

an alarm condition. 

The main components of the recirculation system are identified on a process flow diagram (see Figure 6), 

while a more detailed design is presented on the piping and instrumentation diagram (P&ID), which is 

shown on Figure 5. To maintain the anaerobic conditions of the groundwater and aquifer and to prevent 

the loss of volatile components within the groundwater, the system was designed to minimize gas 

exchange between the recirculated groundwater and the atmosphere. The system was designed to extract 

groundwater from the two extraction well locations and reinject that groundwater in the injection well 

after tracer or amendment addition, at a design flow rate of up to 24 gpm. This design flow rate was 
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achieved by the system, but operational flowrates changed during the pilot test based on tracer results and 

other site conditions, as discussed further in Section 3. 

Electrical power for system operation is supplied by on-base grid power through an electrical line that 

runs from the power source on the east side of the site to the recirculation system (see Figure 2). A 

480-volt, 3-phase electrical service is required to operate the 60-horsepower extraction well pump motors. 

APTIM worked with base civil engineering personnel and a licensed electrical subcontractor to procure 

and install the necessary transformer and underground service line to the main disconnect switch on the 

system enclosure (Conex box). Trenching of the main power supply cable to the Conex box was required. 

Appropriate dig and base civil engineer permits were acquired prior to starting. Trenching and installation 

of the electrical power line was completed from April 17 to April 21, 2017. The electrical line was 

installed in a 3-foot deep trench. The route of the electrical power line is presented on Figure 2. 

The treatment system includes a SCADA system for remote monitoring of flow rates and other 

parameters, to compliment on-site adjustments and regular operation and maintenance. Process 

instrumentation, including pressure, level, and flow gauges/switches, were installed at critical locations in 

the system, as shown on the P&ID (Figure 5), to ensure safe and controlled operation. The programmable 

SCADA and logic controllers contain the process control logic to monitor and regulate the operation of 

the various system components, both locally and remotely. The SCADA enables the application of power 

to the pumps, regulates flowrates, pressures and operation of the FCV, while continuously monitoring the 

system safety interlocks and making emergency call outs when the system is offline or in alarm mode.  

Water conveyance pipelines connecting the Conex box to the extraction and injection wells were installed 

in trenches approximately 4 feet deep (below the frost line). The underground conveyance piping consists 

of double containment system that houses the 2-inch piping. The conveyance piping, injection valve 

pneumatic tubing, pump electrical leads, well vault leak detection wire, Baski nitrogen line, and water 
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level transducer wire leading from the Conex box to the wells are all located within the trenches. Where 

extraction and injection well piping breaches the ground surface and enters the container (above grade), 

the piping transitions to 1.5-inch single-walled Schedule 80 PVC, and is insulated to prevent freezing. 

Trenching began in April 2017 and well pipelines were connected to the system container and pressure 

tested on April 20, 2017.  

Groundwater extraction occurred through the use of electric submersible well pumps 

(Grundfos 25S50-26) with variable speed frequency drives. Each of the two 4-inch-diameter pumps are 

fully submersible and capable of maintaining design flows. The variable speed frequency drives were 

controlled by input values from the SCADA system to fine tune motor operation to adjust flow rates, as 

needed. Once groundwater was extracted from each of the two extraction wells, it was directed through a 

pair of particle filters prior to combining flows. These filters were used to prevent undesired particulates 

from entering the amendment and reinjection portions of the system. Generally, 100-micron (µm) 

polyethylene woven (poly-woven) filters were used in the lead canisters, while 50-µm poly-woven filters 

were used in the lag canisters. During system operation, it was determined that the 100- and 50-µm filters 

had a longer operation lifetime. Earlier use of 50- and 20-µm pleated cellulose filters at the onset of the 

demonstration resulted in frequent filter changes and quick pressure build-up. The change to poly-woven 

filters with larger nominal pore sizes significantly improved filter runtimes.  

Bourdon tube pressure gauges and switches are installed on the upstream side of the particle filters (as 

shown on the P&ID, Figure 5), between filters, and on the downstream side of the filters to sense 

back pressure on the filters. The SCADA system had two alarm set points associated with these pressure 

switches. The first (high pressure alarm) is an indicator to the system operator that the filters are in need 

of cleaning/changing, while the second (high-high pressure alarm) shuts-down the system until the filters 

are cleaned/ changed and the system is manually restarted. The poly-woven filters are housed within 

20-inch polypropylene Pentek canisters that are pressure rated to 100 pounds per square inch. ProSense® 
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pressure transmitters are installed along the aboveground extraction well piping, upstream of the filters. 

Additionally, a pressure transmitter is connected to the injection well manifold within the well vault. 

These monitor the pressures of the system and are connected to the SCADA. Once the groundwater exits 

the filters from each pipeline, the flows from each extraction well are combined into one 2-inch Schedule 

80 PVC pipeline that discharges to the injection well.  

Signet 2551 Magmeter flow meters were installed along each extraction and injection well pipeline, just 

downstream of the filters (three flow meters, one on each pipeline). Totalizing meter installation reports, 

calibration documentation, and specification sheets were submitted to the OSE, as required by the Change 

of Water Rights Conditions of Approval for permitted wells RG-1579 POD316 through POD318. This 

documentation is contained in Appendix B. 

Prior to reaching the injection well, extracted groundwater was mixed with either tracers or other 

amendments (depending on the phase of operation, as discussed in Section 3) using an amendment 

delivery system consisting of a 550-gallon amendment tank, control valves, pressure gauges, positive 

displacement variable speed metering pumps (LMI E711-368SI), and a pressure regulating tank.  

The amendment tank is fitted with an EchoSonic® ultrasonic level sensor that is programmed with the 

SCADA. The level sensor is a non-contact sensor that is installed on the top of the amendment tank. The 

tank has an 8-inch opening with vented lid. Mixtures of water and fluorescein/deuterated water tracer or 

water and sodium lactate, diammonium phosphate (DAP), and potassium iodide (KI) were batched/mixed 

within the amendment tank prior to distribution, via the chemical feed pump, into the injection well 

piping. Tracer/amendment storage and mixing is further discussed in Section 3. The amendment tank is 

fitted with an outlet port and tubing that connects to the chemical feed pump and calibration column 

(4,000 milliliter graduated cylinder). The calibration column is connected to the chemical feed pump via a 
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gate valve and tubing connections. Pump tests were performed using the calibration cylinder and 

deionized (DI) water to determine and dial-in the appropriate flowrate of the chemical feed pump.  

After the amendment solution enters the injection well piping, it flows through a 19-inch PVC static 

mixer to help blend the amendments with the groundwater (Figure 6). A 31.8-gallon HydroPro pressure 

tank is connected to the recirculation piping within the system container, to regulate the pressure spikes 

within the recirculation system. A wall-mounted Rosemount™ pressure transmitter is connected to the 

pressure tank piping. 

A down-hole FCV and submersible pump, both installed in the injection well (as discussed in 

Section 2.4.4), is controlled by input values from the SCADA system, as needed. The system was 

designed to shut down  automatically if the water level transducer in the injection well indicated that the 

water level in the well casing has risen to a predetermined level, or if the water level transducer in one or 

both of the extraction wells indicated that the water level has dropped to within approximately 2 feet of 

the top of the extraction well screen. 

The Conex box was pre-fabricated by Calcon at their facility in San Ramon, California and delivered on 

April 13, 2017 to the pilot test site. Final design as-builts and specification sheets for system components 

are included in Appendix E. 
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3. PILOT SYSTEM OPERATION AND MONITORING 

The pilot testing was performed in four phases. The duration and a timeline of each of these phases are 

summarized in Table 2. Data were collected and evaluated during each phase of the pilot test and the 

results were used to adjust each phase duration, as needed. The first phase (Phase 1) started after 

installation, development, and testing of the wells and equipment associated with the Pilot Test System. 

Phase 1 included an evaluation of baseline conditions, and operation of the recirculation system while 

performing a tracer test to evaluate distribution of injected water in the subsurface. The second phase 

(Phase 2) included an evaluation of biostimulation on EDB degradation through operation of the 

recirculation system and the addition of nutrients and a fermentable substrate to the subsurface. The third 

phase (Phase 3) of the pilot testing was originally proposed to include bioaugmentation with an 

exogenous debrominating culture (SDC-9), and an evaluation of enhanced EDB degradation. However, as 

discussed in Section 3.5, bioaugmentation was deemed not necessary based on results during Phase 2, and 

a further evaluation of biostimulation was performed as Phase 3. The modified Phase 3 was approved by 

the NMED in a letter dated August 7, 2018 (NMED, 2018). The fourth and final phase (Phase 4) of the 

pilot test consists of post-treatment monitoring and assessment and is ongoing. Activities during this final 

phase focus on longer-term performance of ISB.  

3.1 Pilot System Start-up Testing 

Final electrical and piping connections, including power and control wiring between the Conex box 

control panel and the extraction/injection well pumps and vault control components/sensors, and final 

pipe connections between the stubbed-up extraction/injection well piping and the Conex box were made 

by Calcon and APTIM from May 11 through 16, 2017. Shakedown testing of the Pilot Test System, 

which included testing the extraction well pumps; pressure and flow transmitters; leak detection and level 

sensors; chemical feed pump; Baski FCV and control system; injection well sample pump; remote 

telemetry; and alarm interlocks was performed on May 16 and 17, 2017 prior to full system start-up. 
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There were no notable operational issues with the system during shakedown testing, with all interlocks 

and associated alarms working properly. The Pilot Test System was started on June 29, 2017 during the 

first baseline sampling event at the extraction and injection wells. The Pilot Test System was restarted and 

retested on September 26, 2017, after a three-month project delay caused by faulty monitoring well 

sampling pumps (discussed in Section 2.4.4) and just prior to initiation of tracer testing (Phase 1).  

3.2 Baseline Sampling 

Initial baseline sampling occurred from June 29 through August 16, 2017 using Geotech dedicated 

bladder pumps at the monitoring wells and submersible Grundfos pumps at the extraction and injection 

wells. During this time, KAFB-106MW1-S was not sampled due to numerous pump failures (Section 

2.4.4). Baseline samples were recollected for all analyses except for Microbial Insights QuantArray-Chlor 

from September 18 through September 26, 2017. All pilot test wells were sampled prior to Phase 1 

recirculation activities to establish pre-test baseline conditions. Purged groundwater was passed through a 

flow-through cell equipped with a YSI™ ProDSS multi-parameter water quality meter for evaluation of 

geochemical stabilization parameters (pH, dissolved oxygen [DO], oxidation-reduction potential [ORP], 

temperature, and specific conductivity). Turbidity was measured with a Hach™ Model 2100Q turbidity 

meter. Water quality meters were calibrated prior to each sampling event, in accordance with 

manufacture’s recommendations. Table 3 summarizes the field water quality measurements collected 

prior to sampling. Table 4 presents the suite of analytes that were measured by the certified analytical 

laboratories and the sampling frequency. An evaluation of baseline and other analytical testing results are 

presented in Section 4. 

3.3 Phase 1 – Tracer Testing 

The purpose of Phase 1 was to evaluate baseline conditions and the distribution of recirculated water 

using tracer amendments. Groundwater (without biostimulation or bioaugmentation amendments) was 

extracted from the two extraction wells at flow rates of 10 gpm from each well, combined, and after 
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tracers were added (during a 24-hour period), the water was reinjected back into the subsurface at the 

injection well. The recirculation portion of Phase 1, which was conducted for four weeks from October 2 

to November 3, 2017, distributed injected water throughout the pilot testing zone and established new 

experimental baseline measurements for comparison to later biostimulation phases. The passive portion of 

Phase 1 began on November 3, 2017, upon shutdown of the recirculation system, and concluded on 

December 21, 2017. 

During Phase 1, two conservative (i.e., non-reactive) tracers of water flow were used to evaluate 

subsurface transport characteristics. The two tracers used were fluorescein and water labeled with 

additional deuterium, a stable isotope (i.e., non-radioactive) of hydrogen. Prior to injection, the 

fluorescein and deuterated water were homogenized with 22 gallons of deionized water in a 55-gallon 

drum. The drum was plumbed to the inlet of the chemical feed pump via 3/8-inch diameter polyethylene 

tubing. Over a period of approximately 24 hours, from October 2 through 3, 2017, approximately 54 

grams of fluorescein and 15 kilograms of deuterium oxide (2H2O) were injected into the treatment zone 

through the recirculated groundwater. During the entire Phase 1 recirculation period, approximately 

1,024,000 gallons of water were extracted and reinjected. 

During Phase 1 recirculation system operation, increased back pressure upstream of the sediment filters at 

pressure transmitters PIT-103 and PIT-109 (Figure 5) was observed, caused by an increased loading on 

the filters, resulting in more frequent filter changes than was originally anticipated, with KAFB-106EX1 

experiencing a faster sediment loading rate. Initially, sediment was observed on the 10-inch long pleated 

cellulose filters CF-1-1 and CF-1-3; though this diminished in the short-term. A number of what appeared 

to be biological masses were also observed on filters during this time. Several approaches were used to 

mitigate the heavy filter loading and frequent filter change-out rate by increasing the effective filter 

surface area. The 10-inch long canister housings at CF-1-1 through CF-1-4 were replaced with 20-inch 

long canister housings, and woven polyethylene filter cartridges replaced the existing pleated cellulose. 
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During the majority of Phase 1, 100- and 50-µm woven polyethylene filters were ultimately used on both 

extraction well lines in the lead and lag positions, respectively, with much improved runtimes. 

Water level readings in the extraction and injection wells were continuously monitored by the SCADA 

system and monitored manually periodically. During recirculation system operation, it became apparent 

that the water level readings from pressure transducers located in the extraction well drop pipes were not 

accurate. While the readings returned to the SCADA were erratic, the overall trends in the data were 

decipherable. The likely cause of the inaccurate readings was electrical interference from the extraction 

well pumps’ power leads running down the well to the pump near the drop tubes where the transducers 

and their control wires were housed. As a result, manual water level readings were periodically measured 

using the Solinst water level meter. Manual water level readings are summarized in Table 5. 

Eight groundwater sampling events designed to quantify transport properties during active recirculation 

were conducted during Phase 1, with two additional sampling events conducted approximately 2 and 

4 weeks after recirculation activities ceased. Groundwater fluorescein concentrations and delta deuterium 

(measure of hydrogen isotope composition) (δ2H) values were determined for these samples. In addition, 

groundwater measurements were collected during one subset of the recirculation sampling events 

(Day 23, collected on October 24 and 25, 2017) to determine baseline conditions for the other analytes 

presented in Table 4. 

Groundwater samples were collected intermittently at extraction, injection, and the six groundwater 

monitoring wells during the active portion of Phase 1, and biweekly during the passive portion. 

KAFB-106MW1-S/I, KAFB-106MW2-S/I, KAFB-106064, KAFB-106063, KAFB-106EX1, 

KAFB 106EX2, and KAFB-106IN1 were sampled using either dedicated QED MicroPurge® Model 

P1101HM bladder pumps (monitoring wells) or the down-hole extraction pumps or injection well 

sampling pump (the injection well was not sampled during active recirculation). Prior to purging, depth to 
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water measurements and depth to NAPL (if present) were collected at groundwater monitoring wells 

KAFB-106MW1-S, KAFB-106064, and KAFB-106063; extraction wells, and the injection well. Water 

level measurements were also collected during purging to monitor for drawdown. Water levels were 

measured using a portable water level indicator and interface probe (Solinst). Both manual water level 

measurements (Solinst probe) and transducer measurements were collected from extraction and injection 

wells. Due to the size of the well casing and placement of the dedicated tubing bundle, water level 

measurements could not be obtained from KAFB-106MW1-I, KAFB-106MW2-I, and KAFB-106MW2-

S. The field water quality parameters, NAPL, and water level measurements were recorded on the purge 

logs for each well. Purge logs and sample collection logs are included as Appendix F. 

Each well was purged to remove stagnant water from the well in order to collect a representative 

groundwater sample. Purged groundwater passed through a flow-through cell equipped with a YSI™ 

ProDSS multi-parameter water quality meter for evaluation of geochemical stabilization parameters (pH, 

DO, ORP, temperature, and specific conductivity). Turbidity was measured with a Hach™ Model 2100Q 

turbidity meter. Purging continued until three stable field measurements for DO, pH, ORP, specific 

conductivity, temperature, and turbidity were obtained. Stabilization criteria for field measurements were 

three consecutive readings within 10% of each other. Water quality meters were calibrated prior to each 

sampling event, or after anomalous readings were observed. Samples from the extraction and injection 

wells were collected from sample ports located along the system piping, upstream of the sediment filters. 

Table 3 summarizes the field water quality measurements collected prior to sampling. Table 4 presents 

the suite of analytes that were measured by the certified analytical laboratories. Both hydrogen and carbon 

isotopes were reported using (δ) notation, where δ2H or δ13C = Rsample/Rstandard-1 and R is the 2H/1H or 

13C/12C ratio of the sample and the standard (Vienna Standard Mean Ocean Water for δ2H, and Vienna 

Pee Dee Belemnite for δ13C), respectively. Note that the commonly included multiplier of 103 has been 

omitted from the equation but should be incorporated to report δ values as per mille (‰). EDB CSIA) 
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samples were analyzed by Dr. Tomasz Kuder at the University of Oklahoma, through funding provided 

by Environmental Security Technology Certification Program Project ER-201331. 

Ten sampling events were conducted during Phase 1. Additionally, three samples were collected from the 

injection well sampling port, which was representative of the groundwater being injected on October 2 

and 3, 2017. Fluorescein and δ2H data suggested good hydrologic control and connectivity at the test site. 

Tracer testing results are further discussed in Section 4.  

3.4 Phase 2 – Biostimulation 

The purpose of Phase 2 was to evaluate biostimulation in the subsurface after distribution of treatment 

amendments in recirculated groundwater. Phase 2 consisted of two operational periods, a 

recirculation/mixing (active) period, and a subsequent passive monitoring period (no recirculation). 

During the recirculation period, groundwater was extracted and an easily fermentable sodium lactate-

based substrate (WilClear Plus®, manufactured by JRW Bioremediation), nutrient (DAP), and 

conservative tracer (KI) were added to the recirculated process water stream. The amended water was 

reinjected to distribute the amendments throughout the pilot testing zone. The goal of these amendments 

was to stimulate activity of native microbial populations capable of debrominating EDB. 

Upon completion of the passive Phase 1 monitoring period, the recirculation system was restarted on 

December 11, 2017 and allowed to run at extraction rates of 10 gpm (each well) prior to introducing 

amendments. The active portion of Phase 2 began on December 21, 2017 with the injection of treatment 

amendments for biostimulation and continued until February 7, 2018. A concentrated solution of the 

amendments was prepared in the amendment mixing tank (AT-1, see Figure 5) and added to the process 

stream by the chemical feed pump manufactured by LMI (P-2-1).  
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The amendment solution was prepared using water obtained from the Kirtland AFB potable water plant 

located on Texas Drive and transferred to the project site in 275-gallon totes. The water was transferred 

from the totes into the amendment tank via a sump pump and garden hose. Volume marks on the tank 

were used to bring the water up to the desired level. DAP and KI were weighed using a kitchen scale and 

poured into the tank. The sodium lactate was pumped from 55-gallon drums into the tank using a drum 

pump and tubing. A Goulds submersible mixing pump was deployed within the amendment tank to mix 

the amendments and keep the constituents in solution. During this homogenization, specific conductivity 

in the tank was measured at regular intervals until it was determined that the readings had stabilized. After 

reaching stabilization, the chemical feed pump was turned on to start amendment injection. A pulsed 

amendment injection scenario was implemented in an attempt to minimize biofouling in the injection 

well. Additional batches of amendments were mixed once the level within the amendment tank reached a 

predetermined low level. A new batch was typically mixed every 4 to 7 days during recirculation. Over 

the approximately 7-week active injection period in Phase 2, approximately 290 gallons of WilClear 

Plus®, 150 kilograms of DAP, and 71 kilograms of KI were injected into the treatment zone. Table 6 

summarizes the injected quantities for each Phase of the pilot test. During the entire Phase 2 recirculation 

period, approximately 1,468,000 gallons of water were extracted, amended, and then reinjected. 

Approximately two hours after amendment injection began on December 21, 2017, a leak was observed 

originating from the chemical feed pump. The system was shut down and the chemical feed pump head 

and four-way valve were dismantled to determine the cause of the leak. Small crystals were observed 

within the check ball housings and on the check balls within the four-way valve. The affected areas were 

cleaned with cotton swabs and deionized water, reassembled, and the system was restarted. During a 

system check on December 23, 2017, it was observed that while the chemical feed pump was running, no 

amendment fluid was being conveyed through the tubing to the injection point on the recirculation 

process piping. Coincident to this, an increase in mounding (up to 9 feet above static [476 feet bgs]) at the 

injection well was observed. The system was shut down to diagnose and rectify the crystallization issue. It 
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was determined that amendment concentrations needed to be decreased in the amendment tank. Lower 

amendment concentrations and running the AT-1 submersible mix pump more frequently rectified the 

crystallization issue, allowing the chemical feed up to operate properly. Introduction of amendments 

using the new concentrations began on December 29, 2017. The active portion of Phase 2 was extended 

until February 7, 2018 to deliver the planned mass of amendments. 

During Phase 2, approximately 11 feet of water level drawdown was observed at KAFB-106EX2 during 

active Phase 2 system operations. The flowrate at KAFB-106EX2 was incrementally reduced to 7 gpm 

beginning on January 8 through January 22, 2018 to prevent drawdown of water below the top of the 

screened interval. Extraction well KAFB-106EX1 did not display a similar drawdown trend, and thus, 

remained at 10 gpm throughout Phase 2. Table 5 presents the measured water levels and flowrates for the 

two extraction wells during Phase 2. 

The passive portion of Phase 2 began on February 7, 2018, when the recirculation system was shut down, 

and concluded in July 2018. After the chemical feed pump was turned off and injection of the 

amendments ceased, the extraction wells were allowed to run for several hours to flush the injection well 

screen and filter pack. During the passive period of Phase 2, groundwater in the treatment zone was 

monitored for approximately 3 months to evaluate whether EDB degradation was enhanced (as further 

described in Section 4). 

Groundwater samples were collected on a weekly basis during active recirculation and on a monthly basis 

during the passive portion of Phase 2 at extraction, injection, and monitoring wells, to evaluate the 

effectiveness of biostimulation. An additional passive sampling event was conducted, resulting in seven 

total sampling events for Phase 2. Groundwater sampling was performed as described in Section 3.3. 

Table 3 summarizes the field water quality measurements collected prior to sampling. Table 4 presents 
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the suite of analytes measured by the certified analytical laboratories. An evaluation of the Phase 2 

sampling results is presented in Section 4. 

3.5 Phase 3 – Biostimulation 

As described in the Work Plan (USACE, 2016a), Phase 3 originally included a recirculation period that 

included both biostimulation and bioaugmentation. The Work Plan proposed that the biostimulation-

portion of Phase 3 be similar to Phase 2 and that a debrominating bioaugmentation culture (SDC-9) 

would be injected into KAFB-106IN1 and distributed with the recirculation system. As presented in the 

Phase 3 Ethylene Dibromide In Situ Biodegradation Pilot Test Notification Letter, Bulk Fuels Facility, 

Kirtland AFB, New Mexico (USACE, 2018a), after evaluating analytical data from the passive period for 

Phase 2, it became evident that the rate of anaerobic EDB biodegradation was significantly enhanced as a 

result of biostimulation, and that bioaugmentation was not warranted as a part of Phase 3. Analytical 

results from the passive period of Phase 2 were discussed in the letter. NMED approved removal of 

bioaugmentation from Phase 3 in their letter dated August 7, 2018 (NMED, 2018), concluding that 

bioaugmentation remain an approved, but deferred, component of the pilot test.  

Therefore, similar to Phase 2, the purpose of Phase 3 was to continue to evaluate biostimulation in the 

subsurface after distribution of treatment amendments in recirculated groundwater. Phase 3 also consisted 

of two operational periods, a recirculation/mixing (active) period, and a subsequent passive monitoring 

period (no recirculation). During the recirculation period, groundwater was extracted and WilClear Plus® 

and DAP were added to the process water stream before reinjecting it to distribute the amendments 

throughout the pilot testing zone.  

Upon completion of the passive Phase 2 monitoring period, the active portion of Phase 3 began on 

July 30, 2018, with the groundwater extraction rates of 10 gpm at KAFB-106EX1 and 7 gpm at KAFB-

106EX2. The injection of treatment amendments for biostimulation continued until September 9, 2018. A 
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concentrated solution of the amendments was prepared in a similar fashion to that in Phase 2 (discussed in 

Section 3.3.1). A pulsed amendment injection scenario was again implemented in an attempt to minimize 

biofouling in the injection well. Over the approximately 5-week active injection period in Phase 3, 

approximately 340 gallons of WilClear Plus® and 143 kilograms of DAP were injected into the treatment 

zone. Table 6 summarizes the actual injected quantities for each Phase of the pilot test. During the entire 

Phase 3 recirculation period, approximately 924,000 gallons of water were extracted, amended, and then 

reinjected. 

The water table drawdown measured at KAFB-106EX2 during the active portion of Phase 2 became 

apparent again during Phase 3 system operations (as shown on Figure 7). The extraction flow rate at 

KAFB-106EX2 was incrementally reduced from 7 to 4 gpm during Phase 3 (beginning on August 6 

through August 30, 2018) to prevent drawdown of water below the top of the screened interval. 

Extraction well KAFB-106EX1 remained at 10 gpm during Phase 3. Increased mounding was also 

observed throughout the active portion of Phase 3 at the injection well (see Figure 7), increasing to 

approximately 35 feet above the static level by the end of Phase 3 active recirculation.  

The recirculation system was shut down on September 9, 2018, initiating the passive portion of Phase 3 

that concluded on November 19, 2018. After the chemical feed pump was turned off and injection of the 

amendments ceased, the extraction wells were allowed to run for several hours to flush the injection well 

screen and filter pack. During the passive period of Phase 3, groundwater in the treatment zone was 

monitored for approximately 3 months to evaluate whether EDB degradation was enhanced (as further 

described in Section 4). 

Groundwater samples were collected weekly during active recirculation and monthly during the passive 

portion of Phase 3 at extraction, injection, and monitoring wells to evaluate the effectiveness of 
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biostimulation. An additional recirculation sampling event was conducted, resulting in seven sampling 

events for Phase 3 (Table 4).  

During the first Phase 3 passive sampling event (September 2018), the injection well sampling pump 

mounted below the FCV failed to pump water to the surface. After approximately 40 minutes of pumping, 

the water level in the well was manually checked and found to have drawn down below the transducer to 

the level of the pump intake (492 feet bgs). Thus, it seemed the loss of well capacity suggested by the 

increased mounding at the injection well (shown on Figure 7) was preventing groundwater from flowing 

into the well to sustain pumped flow to the surface; likely due to fouling of the well screen. Fine sand, 

silt, and grey biological-like growth were observed on the transducer cable and probe when it was pulled 

to collect manual water level measurement. As a result, of the decreased well capacity, sample collection 

using the injection well pump was no longer possible, and samples from KAFB-106IN1 were collected 

using a 0.85-inch by 36-inch stainless steel bailer lowered to the groundwater through the transducer drop 

tube. Samples were collected with the bailer during the Phase 3 passive sampling events conducted on 

October 4 and November 19, 2018.  

Groundwater sampling methods were performed as described in Section 3.3. Table 3 summarizes the field 

water quality measurements collected prior to sampling. Table 4 presents the suite of analytes measured 

by the certified analytical laboratories. An evaluation of Phase 3 sampling results is presented in 

Section 4. 

3.6 Phase 4 – Long-Term Monitoring 

Phase 4 consists of continued groundwater monitoring with no active recirculation and began upon 

completion of the final Phase 3 sampling event on November 19, 2018. The recirculation system was not 

operated during Phase 4, except briefly during extraction well sampling. During this Phase and in 

accordance with the Work Plan (USACE, 2016a), groundwater samples are to be collected on a bi-
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monthly basis at extraction, injection, and monitoring wells to evaluate the performance of the technology 

and quantify any rebound of EDB. Only one sampling event has been conducted as a part of Phase 4 

under the current contract, on January 16 through January 21, 2019. This sampling event occurred 

approximately 2 months after the Phase 3 passive period was concluded, in accordance with the Work 

Plan (USACE, 2016a). Continued sampling of the groundwater monitoring, extraction, and injection 

wells is planned under a separate contract. Groundwater sampling methods were performed as described 

in Section 3.3. Table 3 summarizes the field water quality measurements collected prior to sampling. 

Table 4 presents the suite of analytes measured by the certified analytical laboratories. An evaluation of 

Phase 4 sampling results to date is presented in Section 4. 

3.7 NAPL Sampling 

Measurable NAPL was detected in the shallow nested well KAFB-106MW1-S during QED pump 

installation on September 5, 2017. Three separate measurements were collected using a Solinst interface 

probe and confirmed a thickness of approximately 0.27 to 0.31 feet. NAPL was not detected at any other 

shallow monitoring wells within or around the treatment zone, or in the injection well. The extraction 

wells were not gauged for NAPL, as the top of the well screens were designed to be installed below the 

static water level. Well KAFB-106MW1-S was bailed on September 8, 2017 and approximately 60 

milliliters of product were recovered. The product was containerized and submitted to Pace Analytical® 

(Pace) for the following analysis: 

 C3-C12 PIANO Quantitative Molecular Characterization by gas chromatography-mass 

spectrometry (VOC Fingerprinting) 

 C8-C40 Full Scan Qualitative Molecular Characterization by gas chromatography-mass 

spectrometry (semivolatile organic compound Fingerprinting) 

 Density and Viscosity 
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Density and viscosity analyses were subcontracted to Clark Testing. Additional product recovery was 

attempted on September 13 and 14, 2017, and approximately 60 milliliters were recovered and sent to the 

APTIM Lawrenceville laboratory. NAPL has not been detected in KAFB-106MW1-S since that time, but 

has been continually monitored on a weekly basis. 

The NAPL analysis by Pace indicated a great variety of hydrocarbons, but notably benzene 

(31.8 milligrams per kilogram [mg/kg]) and EDB (20.5 mg/kg) concentrations were low compared to 

toluene (7,396 mg/kg) and ethylbenzene (6,098 mg/kg). This laboratory report is included in Appendix G. 

The NAPL received by APTIM was noted to contain similar quantities of toluene (7,190 milligrams per 

liter [mg/L]) and ethylbenzene (5,340 mg/L) and was presumed to have similar composition to that 

evaluated by Pace. The NAPL sample received by APTIM was also equilibrated with water at 1:1 and 

1:10 ratios, and equilibrated aqueous concentrations for EDB, benzene, and toluene were approximately 

150 micrograms per liter (µg/L), 160 µg/L, and 8,200 µg/L, respectively. The EDB and toluene 

concentrations are similar to that observed during baseline testing as described in Section 4.1, but the 

equilibrated benzene concentrations were smaller. The δ13C value of the EDB in the NAPL, as determined 

by the University of Oklahoma, was approximately -21±2‰.  

The fall and rise of the water table during well installation and development may have impacted the 

vertical transport and subsequent distribution of NAPL in the lower vadose zone, capillary fringe, and top 

of the unconfined aquifer; causing the measureable NAPL at KAFB-106MW1-S. 

3.8 Sample Analysis 

All sampling activities were conducted in accordance with Sections 5.2.4 and 5.2.5 of the Groundwater 

Investigation Work Plan (USACE, 2011b), and the site-specific Quality Assurance Project Plan, which is 

an appendix to the Groundwater Investigation Work Plan. Evaluation of EDB carbon isotopes was 

performed by CSIA as part of a U.S. Department of Defense Environmental Security Technology 
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Certification Program Project ER-201331 entitled, “Natural Attenuation and Biostimulation for In Situ 

Treatment of 1,2-Dibromoethane (EDB).” The monitoring, extraction, and injection wells were sampled 

for baseline conditions in June 2017. Samples were submitted for the following analyses: 

 VOCs (United States Environmental Protection Agency [EPA] Method 8260B) 

 EDB (EPA Method 8011) 

 Dissolved iron and manganese (EPA Method 6010C) 

 Anions – bromide, nitrate, nitrite, chloride, and sulfate (EPA Method 9056A) 

 Nitrate and nitrite as nitrogen (EPA Method 353.2) 

 Iodide (EPA Method 300.0) 

 Reduced Gases (RSK SOP-175; EPA 3810) 

 Volatile Fatty Acids (EPA Method 300 Modified) 

 Alkalinity (Standard Method 2320B) 

 Microbial Community (QuantArray-Chlor) 

 Dissolved ortho-phosphate (Standard Method 4500 PE and EPA Method 9056A) 

 EDB CSIA (Kuder et al, 2012) 

 δ2H (Hydrogen/H2O Equilibration Isotope Ratio Mass Spectrometry) 

 Fluorescein Dye Tracer (Spectrofluorophotometry) 
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Due to ultimate replacement of the Geotech bladder pumps with the QED MicroPurge® Model P1101HM 

bladder pumps in September 2017, baseline samples were recollected from September 18 through 26, 

2017. Baseline samples were not originally collected at KAFB-106MW1-S in June 2017 due to repeated 

pump failures. Analytical results from baseline samples are discussed in Section 4.0.  

3.9 Sample Documentation 

Sample collection logs, purge logs, and chain-of-custody form were completed by field personnel during 

monitoring and sampling activities. Sample collection logs and purge logs are included in Appendix F. 

Chain-of-custody forms are included with the laboratory reports (Appendix G).  

3.10 Quality Control 

Field quality control samples were collected as part of each sampling event and included field duplicate 

and trip blank samples. Duplicate samples were analyzed to estimate the overall reproducibility of the 

sampling and analysis process and were collected immediately after the original/parent sample to reduce 

variability. Trip blank samples were used to evaluate potential contamination by VOCs during sampling, 

shipment, and laboratory processing. Additionally, internal laboratory quality control samples, including 

laboratory control samples, replicates, matrix spikes, matrix spike duplicates, and surrogate spike samples 

were analyzed concurrently with the groundwater samples.  

The groundwater analytical data were validated for precision, bias, accuracy, representativeness, 

comparability, and completeness, and appropriate data qualifiers were appended to the analytical data in 

the project database. The data validation results are presented in the Data Quality Evaluation Report, 

which is included as Appendix G-1. Laboratory data packages are also provided in Appendix G-2. 
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3.11 Waste Management 

IDW generated during the pilot test included soil generated from drilling activities and liquid IDW 

generated during drilling operations, well development, equipment decontamination, and groundwater 

sampling. All soil and liquid IDW generated during implementation of the pilot test was handled and 

disposed of in accordance with the Waste Management Plan of the Groundwater Investigation Work Plan 

(USACE, 2011b) and the Work Plan (USACE, 2016a). Kirtland AFB Landfill disposal letters and 

approvals; waste profiles; and hazardous and non-hazardous waste manifests for liquid IDW are provided 

in Appendix H.  

3.11.1 Soil IDW 

Soil IDW was generated during drilling and well installation activities at two nested monitoring wells, 

two extraction wells, and one injection well. All drill cuttings were containerized in plastic-lined, steel 

roll-off containers pending laboratory analysis for waste characterization and disposal. Each roll-off was 

sampled for waste characterization. Once the analytical results were received, reviewed, and determined 

to meet landfill requirements, a “Request for Disposal” letter was provided to Kirtland AFB for approval 

to dispose of the contents of each container. Analytical results for all roll-off containers confirmed that 

the drill cuttings were not a hazardous waste, and they met the requirement for disposal at the Kirtland 

AFB Construction and Demolition Landfill. Soil IDW disposal letters generated for the roll-off containers 

and associated approval letters are provided in Appendix H-1.  

On January 25, 2017 at 12:30 p.m. approximately ¼ to ½ cubic yards of semi-saturated soil was released 

to the ground surface within the pilot test construction area while attempting to move a roll-off bin. The 

spill was reported by Kirtland AFB both verbally and in written format to the NMED Hazardous Waste 

Bureau within twenty-four hours. A Corrective Action Report was submitted to both the NMED 

Hazardous Waste Bureau and Ground Water Quality Bureau on February 9, 2017 (USACE, 2017b) and is 

included in Appendix H-2. 
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3.11.2 Liquid IDW – Development and Decontamination 

Liquid IDW was generated during decontamination resulting from drilling activities, and during 

development. The following steps were followed during IDW liquid handling, storage, and 

characterization for liquid IDW generated during drilling and well development activities: 

1. Development and decontamination water were transferred into appropriately sized storage 

tanks located at the drill site for temporary accumulation, pending laboratory analysis.  

a. For monitoring wells, liquid IDW generated from development activities was typically 

accumulated in 275 gallons totes. During development of the pilot test monitoring wells, 

an average of two totes were filled per well. Water from different wells was not 

combined. 

b. For extraction and injection wells, liquid IDW was accumulated in 19,000-gallon Baker 

tanks, since the development procedures for these tanks are more intensive and produced 

a greater amount of water. During development of the extraction and injection wells, one 

Baker tank was filled for each extraction well, and two Baker tanks were filled for the 

injection well. Jetting was performed at the injection well as part of the development 

process and the procedure created a greater volume of liquid IDW. 

2. Storage tank and totes were labeled with pending analysis stickers containing the dates of 

accumulation, well identification, and generator point of contact information.  

3. Once development of a specific well was complete, a composite water sample was collected 

from the storage container(s) using a disposable bailer and analyzed for the following: anions 

(EPA Method 300), nitrate (EPA Method 353.2), dissolved metals (EPA Method 6010), total 

lead (EPA Method 6010), semivolatile organic compounds (EPA Method 8270), VOCs (EPA 

Method 8260), and EDB (EPA Method 8011). 
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4. Liquid IDW containerized in totes (from monitoring well development) that was determined 

to be hazardous was transferred into 55-gallon drums and moved to the less than 90-day 

accumulation area. Hazardous waste labels were affixed to the drums showing generator 

information, accumulation dates, waste numbers, and the Kirtland EPA identification number. 

Drums were stored on appropriately sized secondary containment. 

Non-hazardous liquid IDW generated from development and decontamination activities was disposed of 

by Chemical Transportation, Inc. and Clean Harbors at their respective facility located in Albuquerque, 

New Mexico. Non-hazardous waste manifests are included in Appendix H-3. Hazardous liquid IDW 

generated from development and decontamination activities was disposed of by Chemical Transportation, 

Inc. and Clean Harbors at Clean Harbors Deer Trail, LLC in Colorado. Hazardous waste manifests are 

included in Appendix H-4.  

3.11.3 Liquid IDW – Purge Water 

Analytical data from groundwater sampling was incorporated with the data collected during liquid IDW 

sampling of the development/decontamination water to generate both hazardous and non-hazardous waste 

profiles for disposal of purge water (Appendix H-5). The highest concentrations observed in IDW and 

groundwater samples were used to generate the waste profiles, thus eliminating the need to frequently 

sample liquid IDW generated during sampling activities. Hazardous purge water was transferred into 

55-gallon, open-top metal drums placed on secondary containment pads located within the less than 

90-day accumulation area. Non-hazardous purge water was placed in a single 275-gallon tote.  

Hazardous liquid IDW generated from groundwater sampling activities was disposed of by Chemical 

Transportation, Inc. and Clean Harbors at Clean Harbors Aragonite, LLC in Grantsville, Utah and by 

Advanced Chemical Transportation at their local facility. The non-hazardous liquid IDW generated from 
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groundwater sampling activities was disposed of by Advanced Chemical Transportation at their local 

facility on March 19, 2019. 
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4. PILOT TEST RESULTS 

This section describes the analytical results associated with the pilot test. Analytical data tables for each 

well are included as Tables 7 through 15. 

4.1 Baseline Conditions 

All pilot test wells were sampled prior to Phase 1 recirculation activities to establish pre-test baseline 

conditions, including measures of various tracers used, microbial community, geochemistry, contaminants 

(e.g., benzene and EDB), EDB degradation products (e.g., ethene, ethane, bromide), and EDB CSIA. As 

noted in Section 3.7, NAPL was observed at KAFB-106MW1-S during this period, and a sample of the 

NAPL was collected for analysis. 

The pilot test was sited near existing well KAFB-106064, which contained EDB at concentrations of 

17 µg/L (Second Quarter 2016; USACE, 2016c) and 9.3 µg/L (Fourth Quarter 2016; USACE, 2017c) and 

benzene at concentrations of 1,100 µg/L (Second Quarter 2016) and 1,000 µg/L (Fourth Quarter 2016) 

prior to installation of the new pilot test wells. After installation and development of the new pilot test 

wells, EDB and benzene concentrations of baseline groundwater samples at KAFB-106064 were 

measured at 143 µg/L and 4,730 µg/L, respectively. These increases at KAFB-106064 may have been the 

result of different types of sample pumps (bladder pumps) placed at different depths, heterogenous 

distribution of EDB and benzene in the subsurface, or perhaps due to increased mass transfer from 

residual NAPL during well installation and development. Higher concentrations were also observed at the 

other newly installed wells, where EDB ranged from 20.1 µg/L (KAFB-106IN1) to 432 µg/L (KAFB-

106MW1-S) and benzene ranged from 586 µg/L (KAFB-106MW2-S) to 7,320 µg/L (KAFB-

106MW1-S). The highest EDB and benzene concentrations observed were at KAFB-106MW1-S where 

NAPL was previously observed and collected (September 2017). EDB concentrations from baseline 

sampling and during the most recent sampling during the pilot test (Phase 4) are presented in Figure 8. 
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As will be further described below, representative microorganisms likely capable of EDB debromination 

were present in large numbers at shallow wells during the baseline evaluation, together with a reducing 

environment favorable for reductive debromination. Elevated concentrations of the EDB degradation 

products ethene, ethene, and bromide, together with more positive EDB δ13C values (up to -5‰) at wells 

during the baseline evaluation, indicated that EDB degradation was likely ongoing or had previously 

occurred at the pilot test location. In this phased approach, the pilot test evaluated whether EDB 

degradation could be enhanced through addition of biostimulation amendments. 

4.2 Amendment Distribution 

Various tracers were amended to the recirculated groundwater to evaluate and verify the distribution and 

transport times between wells during the pilot test. These tracers included fluorescein dye (Phase 1), 

deuterium labeled water (2H2O, Phase 1), and iodide (Phase 2). Fluorescein is a fluorescent tracer often 

used in studies of groundwater flow in karst systems, 2H2O occurs as approximately 0.03% of water, and 

iodide is perhaps best known as an additive in iodized table salt, albeit at low concentrations. In addition 

to these tracers, biostimulation amendments added to the groundwater included a fermentable sodium 

lactate-based substrate with nutrients (WilClear Plus®) and DAP. 

4.2.1 Tracer Distribution During Phase 1 

Fluorescein was added together with deuterated water over a period of 24 hours while the recirculation 

system operated at 20 gpm (10 gpm at KAFB-106EX1, and 10 gpm at KAFB-106EX2). Three 

measurements of fluorescein concentrations of injected water collected directly from the KAFB-106IN1 

sample port averaged 570 µg/L during the 24 hours of tracer injection, while background concentrations 

were non-detectable. 

Figures 9 and 10 show measured fluorescein concentrations in samples collected from shallow and 

intermediate wells, respectively. The average transport times for the anaerobic shallow wells with high 
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EDB concentrations, as indicated by the date of maximum tracer contribution, were of primary interest 

and are provided in Table 16. These indicate that transport times increased with increasing distance, and 

no strong indications of preferential flow were apparent. Decreases in maximum concentrations with 

increasing distances from the injection well were indicative of dispersion within the subsurface as 

expected. After the 30 days of groundwater recirculation, the added fluorescein was redistributed in the 

groundwater and fluorescein concentrations among the shallow wells of the pilot test ranged from 

3.7 µg/L (KAFB-106EX1) to 8.2 µg/L (KAFB-106EX2). After an additional month without groundwater 

recirculation (passive portion of Phase 1), fluorescein concentrations in the groundwater ranged from 

4.1 µg/L (KAFB-106MW1-S) to 5.5 µg/L (KAFB-106064) among the shallow wells. Among the 

intermediate monitoring wells, fluorescein was observed at a maximum of 92 µg/L at KAFB-106MW2-I 

after 7 days of recirculation, and at a maximum of 50 µg/L at KAFB-106MW1-I after 30 days of 

recirculation. No fluorescein was observed at the  existing intermediate monitoring well KAFB-106063 

during Phase 1. 

Deuterium labeled water was added at the same time as the fluorescein to ensure that at least one tracer 

was measurable during the tracer test. Three measurements of δ2H values of the injected water averaged 

+590‰ during the 24 hours of tracer injection, while background δ2H values at the test area ranged 

from -97‰ to -92‰. Figures 11 and 12 show measured δ2H values of the water samples collected from 

shallow and intermediate wells. There is clear agreement between the fluorescein and δ2H data, which 

provides confidence in observed transport times and water distribution. After the 30 days of groundwater 

recirculation, the deuterated water was redistributed in the groundwater and δ2H values among the 

shallow wells of the pilot test ranged from -90‰ (KAFB-106EX1) to -84‰ (KAFB-106EX2). After an 

additional month without groundwater recirculation (passive portion of Phase 1), δ2H values in the 

groundwater ranged from -89‰ (KAFB-106MW1-S) to -86‰ (KAFB-106MW2-S) among the shallow 

wells. Among the intermediate monitoring wells, δ2H was observed at a maximum of +19‰ at KAFB-

106MW2-I after 7 days of recirculation, and at a maximum of -62‰ at KAFB-106MW1-I after 30 days 
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of recirculation. For reference, Vienna Standard Mean Ocean Water has a δ2H value of 0‰, by definition. 

As with fluorescein, no significant shift in δ2H values was observed at the existing intermediate 

monitoring well KAFB-106063 during Phase 1. 

The results from the Phase 1 tracer test indicated that the targeted treatment zone encompassing the 

shallow groundwater monitoring wells were hydraulically connected with the injection well. Additionally, 

it was evident that amendments were distributed in the treatment zone under the planned operating 

conditions. In particular, distribution of amendments to groundwater sampled by monitoring wells nearest 

to the injection well (KAFB-106MW2-S and KAFB-106064) occurred within 5 days of operation, 

suggesting a high likelihood of successfully distributing biostimulation amendments to favor reductive 

debromination of EDB. Based on these observations during Phase 1 operations, the recirculation system 

was operated similarly to distribute biostimulation amendments during Phases 2 and 3. 

4.2.2 Tracer Distribution During Phase 2 and 3 

Phase 2 

Iodide, introduced as KI, was used as conservative tracer to verify distribution of water containing 

biostimulation amendments, and to allow for distinction between recirculated waters and background 

water. During the Phase 2 recirculation period, four samples of the injected groundwater were collected 

directly from the KAFB-106IN1 sample port while the chemical feed pump was operating. Iodide results 

from the injectate ranged from 18 to 26 mg/L. Adjusting for the timing of amendment cycles, the average 

concentration of iodide in reinjected water ranged from 15 to 18.6 mg/L. 

Figures 13 and 14 show iodide concentrations of samples collected from shallow and intermediate wells, 

respectively, during the pilot test. The iodide data are consistent with observations made using other 

tracers during Phase 1, showing more rapid transport to the shallow monitoring wells nearest to the 

injection well (KAFB-106MW2-S and KAFB-106064), with amendments arriving at the more distant 
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extraction wells last. Also evident in the iodide data is that final concentrations observed at the nearest 

monitoring wells of 17 mg/L (KAFB-106MW2-S) and 18 mg/L (KAFB-106064) are equivalent with 

injected iodide concentrations (KAFB-106IN), which indicates that most of the groundwater observed at 

these wells was previously amended and reinjected. Groundwater at the more distant shallow groundwater 

monitoring well (KAFB-106MW1-S) was measured at 11 mg/L during the recirculation period, slightly 

lower than injected concentrations, indicating that a fraction of that water represented background 

conditions, or water that had previously been recirculated (during Phase 1) without iodide amendments. 

Lower concentrations of iodide observed at the extraction wells, 2.7 mg/L at KAFB-106EX2 and 

1.3 mg/L at KAFB-106EX1, indicate longer transport times and dispersion consistent with Phase 1 

results, and dilution due to extraction of water from both inside and outside the treatment zone. Consistent 

with Phase 1 tracer study results, elevated iodide concentrations up to 7.3 mg/L were observed at the 

nearest intermediate monitoring well (KAFB-106MW2-I), while transport to the other intermediate 

monitoring wells were slower, with an iodide measurement of 1.2 mg/L at KAFB-106MW1-I and no 

detections of iodide at KAFB-106063. Overall, iodide concentrations observed during the Phase 2 

recirculation period indicated good distribution of injected waters, particularly within the treatment zone 

encompassing the shallow monitoring wells nearest to the injection well. 

After recirculation of amendments at the start of Phase 2, a passive period without recirculation, but with 

continued monitoring, commenced and lasted more than four months and included four sampling events. 

Changes in iodide concentrations during the Phase 2 passive period were also informative. Iodide 

concentrations among the shallow groundwater monitoring wells nearest the injection well were fairly 

constant, with concentrations ranging from 17 to 22 mg/L for wells KAFB-106064 and  

KAFB-106MW2-S, and concentrations ranging from 13 to 16 mg/L for KAFB-106MW1-S. These iodide 

concentrations indicated that the sampled groundwater remained heavily influenced by treatment 

activities. Interestingly, iodide concentrations at KAFB-106EX1 increased from 1.3 mg/L at the end of 

recirculation to 8.3 mg/L during the Phase 2 passive period, and iodide concentrations at KAFB-106EX2 
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decreased from 2.7 mg/L at the end of recirculation to 0.3 mg/L during the Phase 2 passive period. While 

a decrease in iodide concentrations can result from iodide oxidation to iodate, the reducing conditions 

present at the site suggest this process should be limited. Rather the shifts in iodide concentrations at the 

outer boundaries of the treatment zone provide evidence that groundwater from outside the treatment zone 

is entering the treatment zone at KAFB-106EX2, and that groundwater with higher iodide concentrations 

from within the treatment zone are continuing to flow toward KAFB-106EX1. These data are consistent 

with a general west to east groundwater flow at the pilot site under ambient conditions. A similar decrease 

in iodide concentrations was also observed at the intermediate monitoring well KAFB-106MW2-I, 

indicating that this well may also be located close to the upgradient edge of the treatment zone and 

influenced by groundwater from outside the treatment zone during passive periods. 

Phase 3 

During Phase 3 amendment and recirculation activities, no additional iodide was added to the aquifer as 

KI; however, iodide already present in the subsurface after Phase 2 was redistributed. As such, the 

presence of iodide still served as a conservative tracer to allow for distinction between recirculated waters 

(from either Phase 2 or 3) and background groundwater with low iodide concentrations. At the end of the 

Phase 3 recirculation period, iodide concentrations among the shallow groundwater monitoring wells 

ranged from 4.5 mg/L (KAFB-106MW2-S) to 6.2 mg/L (KAFB-106MW1-S). This tight range indicates 

that amendments continued to be distributed well in the treatment zone during Phase 3. Interestingly, 

iodide concentrations of the intermediate monitoring wells increased during Phase 3 recirculation, with 

concentrations increasing to 15 mg/L (KAFB-106MW1-I), 10 mg/L (KAFB-106MW2-I), and 5.2 mg/L 

(KAFB-106063). While some redistribution of iodide was apparent during Phase 2 passive periods, these 

increases in iodide concentrations at the intermediate monitoring wells indicate that transport to these 

locations generally took longer than the period of active recirculation with iodide amendments during 

Phase 2 and continued to be redistributed to deeper locations during Phase 3 recirculation activities. This 

is logical considering the shallower screen intervals of both the injection well and extraction wells. 
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As during Phase 2, a passive period without recirculation, but with continued monitoring, commenced 

after recirculation ended. Iodide concentrations among the shallow groundwater monitoring wells nearest 

to the injection well varied little, with concentrations ranging from 6.3 mg/L (KAFB-106MW1-S) to 

3.6 mg/L (KAFB-106MW2-S). These concentrations of iodide during the passive period indicated that 

the sampled groundwater remained heavily influenced by treatment activities. As before, iodide 

concentrations at KAFB-106EX1 increased from 4.6 mg/L at the end of recirculation to 6.2 mg/L during 

the Phase 3 passive period, and iodide concentrations at KAFB-106EX2 decreased from 4.6 mg/L at the 

end of recirculation to 0.5 mg/L during the Phase 3 passive period. These data remain consistent with a 

general west to east groundwater flow at the pilot site under ambient conditions. As during Phase 2, a 

similar decrease in iodide concentrations was also observed at the intermediate monitoring well KAFB-

106MW2-I, again indicating that this well may be located close to the upgradient edge of the treatment 

zone and influenced by groundwater from outside the treatment zone during passive periods. 

4.2.3 Distribution of Fermentable Substrate  

Recirculated groundwater during Phase 2 and Phase 3 was amended with WilClear Plus®, which served 

as a fermentable substrate to stimulate debrominating organisms in the subsurface during the pilot test. As 

noted in the discussion of tracers above, reinjected groundwater was distributed throughout the treatment 

zone of the pilot test. However, due to possible sorption and retardation of organic compounds, the 

distribution of this fermentable substrate may have been slower than that of the tracers and observations 

of substrate and its immediate transformation products (e.g., acetate and propionate) provide additional 

insight regarding substrate distribution. During the Phase 2 recirculation period, three samples of the 

injected groundwater were collected directly from the KAFB-106IN1 sample port while the chemical feed 

pump was operating. Lactate concentrations of the injectate ranged from 140 to 154 mg/L. Adjusting for 

the timing of amendment cycles, the average concentration of lactate in reinjected water was 

approximately 110 mg/L. While measurements of reinjected substrate concentrations at KAFB-106IN1 
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were not made during Phase 3 recirculation activities, the system was operated under similar conditions, 

and lactate concentrations likely averaged near 100 mg/L as observed during Phase 2 recirculation. 

Figure 15 shows measured lactate concentrations of samples collected at all the monitoring wells during 

the pilot test. While lactate was introduced to the subsurface at around 110 mg/L, concentrations at 

monitoring wells never exceeded 4 mg/L. Biological transformation of lactate, however, results in the 

production of both acetate and propionate, which were generally not detected in the injected groundwater 

during Phase 2. Figures 16 and 17 show measured acetate and propionate concentrations, respectively, 

from samples collected at all the monitoring wells during the pilot test. All wells showed clear increases 

in acetate concentrations, ranging from a lowest maximum of 44 mg/L in KAFB-106EX2 to a highest 

maximum of 151 mg/L in KAFB-106MW2-S. Likewise, propionate concentrations clearly increased due 

to biostimulation amendments, with only KAFB-106063 having no detections. Propionate concentrations 

in the wells ranged from a lowest maximum of 6.8 mg/L in KAFB-106MW1-I to a highest maximum of 

74.9 mg/L in KAFB-106064. The observed increases in acetate and propionate strongly suggest that 

organic substrate capable of stimulating reductive debromination of EDB was distributed to most wells 

during the pilot test. As expected, concentrations of acetate and propionate decreased at many of the wells 

during passive periods, and extended monitoring to evaluate whether stimulated debrominating activity is 

sustained may be beneficial in the evaluation of the potential viability of this technology in the Corrective 

Measures Evaluation. 

4.3 Microbial Analysis 

As described in Section 4.2.3, amendments were supplied in the treatment area during Phase 2 and 3 to 

stimulate biological activity capable of reductive debromination of EDB. Figures 18 to 24 show 

populations of total eubacteria (EBAC), sulfate reducing bacteria (APS), methanogens (MGN), 

Dehalobacter spp. (DHBt), Dehalobacter DCM (DCM), Dehalogenimonas spp. (DHG), and 

Desulfitobacterium spp. (DSB) as determined by Microbial Insights’ QuantArray-Chlor assay analysis. 



SECTION 4 

Kirtland AFB BFF  April 2019 
EDB In Situ Biodegradation Pilot Test Report 4-9 KAFB-019-0001 
Bulk Fuels Facility, SWMUs ST-106/SS-111  

Generally, the results indicated that the groundwater contained large populations of microorganisms prior 

to pilot test activities, with EBAC counts ranging from around 106 cells per milliliter (cells/mL) to 

107 cells/mL, APS counts ranging from 104 cells/mL to 105 cells/mL, and representative organisms likely 

capable of EDB debromination (i.e., DHBt and DSB) ranging from around 104 to 105 cells/mL in baseline 

samples. This is consistent with microbial analyses from at KAFB-106064 in 2015 and an order of 

magnitude (OOM) or greater than observed at a background well in 2015 (USACE, 2016b). Given the 

large release of hydrocarbons at the site that can provide energy for diverse microbial communities, this 

high level of activity is not surprising. Fortunately, for the pilot test, the high number of likely 

debrominating organisms suggested that biostimulation to increase their activity was possible. 

During the various phases of the pilot test, the measured populations increased by as much as two OOM 

depending on the organism and monitoring well examined. For populations of EBAC, much of this 

increase occurred during Phase 1 recirculation activities. This increase in EBAC after Phase 1 

recirculation activity may be the result of organic carbon and nutrient redistribution in the treatment zone 

along with the increased groundwater flows due to recirculation. As with the high cell numbers prior to 

recirculation and amendments at the site, the large numbers of organisms capable of reductive 

debromination (105 to 106 cells/mL for DHBt, and around 105 cells/mL for DSB) after biostimulation, 

suggest that EDB debromination activity may have been stimulated during the pilot test. 

Three microbial populations that increased by more than 2 OOM during pilot test activities are MGN, 

DHG, and DCM. Stimulation of methanogens was also evident from increases in methane within the 

treatment zone, as discussed below in Section 4.4. The increases in DHG and DCM occurred only after 

the addition of biostimulation amendments, but it is unclear whether these directly impacted EDB 

degradation. DHG are known to reductively dehalogenate 1,2-dichloroethane (Moe et al., 2009), the 

chlorinated analog of EDB, and DHG likely also dehalogenate EDB. DCM are particularly known for 

their ability to grow using dichloromethane (Justicia-Leon et al., 2012), but are also a species of 
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Dehalobacter (DHBt) that may include the ability to reductively dehalogenate other compounds. As with 

the larger numbers of DHBt and DSB present at the site, the growth of DHG and DCM suggest that EDB 

debromination activity may have been stimulated. 

4.4 Geochemistry 

DO, sulfate, iron, and methane were monitored during the pilot test as indicators of in situ redox 

conditions (Figures 25 to 28). DO was monitored during purging activities using a water quality meter 

(YSI™ ProDSS). Samples for sulfate, iron, and methane were collected from pilot test wells and 

submitted for laboratory analysis. All four parameters indicate that intended anaerobic conditions 

favoring reductive debromination of EDB occurred during the pilot test. 

The pilot test was sited within a zone significantly impacted by hydrocarbons. DO concentrations at the 

shallow wells most impacted were low (less than 1 mg/L) under baseline conditions presumably due to 

past aerobic degradation of some of these hydrocarbons. Intermediate wells were not as impacted by 

hydrocarbons and generally had greater DO concentrations ranging from 1.7 mg/L at KAFB-106MW2-I 

to 7.4 mg/L at KAFB-106MW1-I. During Phase 1 recirculation without biostimulation amendments, DO 

decreased to less than 0.5 mg/L in the wells, except for extraction well KAFB-106EX1 (2.1 mg/L) and 

intermediate wells KAFB-106MW1-I (8.4 mg/L) and 106063 (1.9 mg/L). Extraction well KAFB-106EX1 

is located near the eastern edge of the hydrocarbon and EDB plume and pumping may have drawn in 

more oxygen rich and less impacted groundwater from greater depths or from further east. As indicated 

by tracer tests, intermediate wells KAFB-106MW1-I and KAFB-106063 were less impacted by 

recirculated water during the Phase 1 recirculation period. During and after Phase 2 and Phase 3 

recirculation periods in which amendments were introduced to groundwater, DO concentrations were 

below 1 mg/L at all wells, with most concentrations below 0.5 mg/L. Occasional DO concentrations 

above 1 mg/L were observed at the extraction wells KAFB-106EX1 and KAFB-106EX2 during passive 

periods. The extraction well samples were collected by briefly turning on the recirculation pumps and the 
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slightly elevated DO concentrations may have resulted from minor introductions of oxygen during this 

sampling process, or it may have resulted from collection of more oxygenated waters occurring in situ. 

The low DO concentrations within the treatment zone reflect favorable conditions for reductive 

debromination of EDB. 

With the exception of KAFB-106EX2 (25 mg/L), sulfate concentrations in shallow wells were low 

(<5 mg/L) under baseline conditions presumably due to past sulfate reduction to sulfide. Sulfate reduction 

is indicative of bulk reducing conditions in the aquifer that favor EDB debromination and, under site 

conditions, the resulting sulfide typically precipitates together with dissolved metals (e.g., iron) to form 

sulfide minerals. Throughout the pilot test, sulfate concentrations at KAFB-106EX2 always exceeded 10 

mg/L with a maximum concentration of 39.7 mg/L (Phase 2 passive), and may be the result of extracting 

groundwater richer in sulfate from outside the treatment zone. Intermediate wells were not as impacted by 

hydrocarbons and generally had greater sulfate concentrations under baseline conditions ranging from 

16.4 mg/L at KAFB-106063 to 23.8 mg/L at KAFB-106MW1-I. During Phase 1 recirculation without 

biostimulation amendments, there was an increase in sulfate concentrations among the shallow wells as 

sulfate was redistributed at the site with concentrations ranging from 13.8 mg/L at KAFB-106064 to 28.5 

at KAFB-106EX1, and among the intermediate wells with concentrations ranging from 15.4 mg/L at 

KAFB-106MW2-I to 26 mg/L at KAFB-106063. During the subsequent Phase 1 passive period, sulfate 

generally decreased in the wells to less than 5 mg/L due to sulfate reduction, but concentrations exceeding 

10 mg/L were still observed at the extraction wells and two of the three intermediate wells (KAFB-

106063 and KAFB-106MW1-I). During and after Phase 2 and Phase 3 recirculation periods, sulfate 

concentrations were below 5 mg/L in the wells (except for KAFB-106EX2) and were often not detected. 

During the recirculation events themselves, both extraction wells had sulfate concentrations exceeding 

5 mg/L, and it is likely that much of this observed sulfate was drawn to the extraction wells from outside 

the treatment zone. The low sulfate concentrations within the treatment zone reflect favorable conditions 

for reductive debromination of EDB. 
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Due to the low solubility of ferric (Fe(III)) iron under circumneutral conditions as found at the site, 

dissolved iron concentrations are often assumed to reflect concentrations of more reduced ferrous (Fe(II)) 

iron. Minerals containing oxidized Fe(III) are fairly ubiquitous and elevated dissolved iron concentrations 

are usually indicative of iron reducing environments. Baseline measurements at the site indicated 

dissolved iron concentrations ranging from 1 mg/L (KAFB-106MW1-S) to 12 mg/L (KAFB-106MW2-S) 

in shallow wells, but concentrations at deeper, less impacted wells were all less than 1 mg/L. During and 

after Phase 2 and Phase 3 recirculation periods, dissolved iron concentrations increased due to iron 

reduction and maximum concentrations at individual wells ranged from 4.2 mg/L in KAFB-106EX2 to 

22.1 mg/L in KAFB-106MW2-I. These elevated dissolved iron concentrations are consistent with bulk 

reducing conditions in the aquifer that are generally viewed as necessary for reductive debromination of 

EDB. 

High methane concentrations in the subsurface are frequently indicative of methanogenesis that occurs 

under anaerobic conditions. Methane was observed during baseline measurements among shallow wells 

with concentrations ranging from 2 µg/L at KAFB-106MW1-S to 179 µg/L at KAFB-106064. The higher 

concentrations support the interpretation that the treatment zone was anaerobic prior to pilot test 

activities. During the Phase 1 recirculation period, methane concentrations dropped to less than 10 µg/L 

suggesting mixing from less methanogenic regions, increased abiotic losses (e.g., due to degassing under 

flow conditions), or methane oxidation. During the Phase 1 passive period, methane concentrations 

rebounded with a maximum concentration of 350 µg/L at KAFB-106MW2-S. During the Phase 2 

recirculation period when lactate amendments were introduced, methane concentrations generally fell 

again, but increased by many OOM at several wells during the following passive period, with 

concentrations exceeding 10,000 µg/L at the injection well and KAFB-106MW2-S. After the Phase 3 

recirculation period where lactate amendments were introduced, methane concentrations increased further 

and all wells, except for KAFB-106MW1-I, exceeded 100 µg/L. Shallow wells KAFB-106MW2-S and 

KAFB-106064 exceeded 10,000 µg/L. It should also be noted that the aqueous solubility of methane at 1 
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atmosphere is in the range of 20,000 µg/L, so it is feasible that minor pockets of gas-phase methane exist 

near wells with highest methane concentrations. These elevated methane concentrations are consistent 

with the increased populations of methanogens discussed in Section 4.3 and are indicative of reducing 

conditions favorable for EDB debromination. 

4.5 Selected Contaminants of Interest 

The primary objective of this pilot test was to evaluate the potential for enhanced anaerobic EDB 

biodegradation. Other contaminants co-located with EDB due to the nature of their common sources, 

including benzene and toluene, were not targeted by this pilot test. However, benzene and toluene can be 

used to help evaluate the fate of EDB. Both benzene and toluene are slightly less water soluble and more 

volatile than EDB, and their behavior helps constrain expectations for some abiotic EDB loss 

mechanisms, such as volatilization. Additionally, benzene and toluene are generally less susceptible than 

EDB to degradation under anaerobic conditions. As such, it is helpful to discuss the behaviors of benzene 

and toluene prior to discussing EDB degradation observed during the pilot test. Figures 29 to 31 show 

concentrations of benzene, toluene, and EDB, respectively for all wells of the pilot test, and Table 17 

shows the reduction of benzene, toluene, and EDB associated with each Phase of the pilot test, as well as 

from baseline evaluation to the most recent Phase 4 sampling.  

4.5.1 Benzene and Toluene  

Benzene concentrations in shallow monitoring wells during the baseline evaluation ranged from 586 µg/L 

at KAFB-106MW2-S to 8,240 µg/L at KAFB-106MW1-S; benzene was not detected in the intermediate 

wells during baseline measurements. The measured benzene baseline concentrations were somewhat 

higher than those measured prior to pilot test well installation and development activities (benzene 

concentrations were approximately 1,000 µg/L at well KAFB-106064). This increase may have been the 

result of different types of sample pumps (bladder pumps) placed at different depths, heterogenous 

distribution of benzene in the subsurface, or perhaps due to increased mass transfer from residual NAPL 
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during well installation and development. It should be noted that the highest benzene concentration was 

observed at KAFB-106MW1-S where NAPL was present at the start of the pilot test (September 2017). 

During the Phase 1 recirculation period, benzene concentrations at shallow monitoring wells were more 

evenly distributed throughout the site and ranged from 2,730 µg/L (KAFB-106MW2-S) to 3,630 µg/L 

(KAFB-106MW1-S). With the exception of the injection well (KAFB-106IN1) and monitoring well 

KAFB-106MW1-S, benzene concentrations in shallow monitoring wells for the remainder of the pilot test 

ranged in concentration from 1,680 µg/L at KAFB-106MW2S to 4,400 µg/L at KAFB-106EX2, 

indicating limited losses due to biodegradation or abiotic mechanisms (e.g., volatilization, dilution). 

Benzene concentrations as low as 750 µg/L were observed at the injection well during Phase 4 sampling, 

but as noted in Section 3.4, this well was sampled using a bailer later in the pilot test after the dedicated 

submersible pump at the well stopped operating. Interestingly, benzene increased during the passive 

periods at the shallow well KAFB-106MW1-S to concentrations as high as 9,800 µg/L. The higher 

concentration at KAFB-106MW1-S is similar to baseline conditions prior to recirculation and may be the 

result of increased mass transfer from residual NAPL phases, as NAPL had previous been observed at 

that location. 

Relative to the shallower monitoring wells, benzene concentrations at the intermediate wells during the 

pilot test were more variable and interpreting changes in these benzene concentrations is more 

challenging. As noted earlier, benzene was not detected at the intermediate wells during baseline 

measurements, but benzene concentrations increased after recirculation activities mixed groundwater over 

a greater depth. During Phase 2 and Phase 3 recirculation periods, benzene concentrations ranged from 

1,200 µg/L to 3,600 µg/L at the intermediate wells. However, these benzene concentrations decreased to 

approximately 50 µg/L during the Phase 2 passive period at KAFB-106MW1-I and 106MW2-I, and to 

approximately 130 µg/L at KAFB-106MW2-I during Phase 4 passive monitoring. No significant decrease 

in benzene concentrations was noted at 106063. The observed decreases in benzene concentrations may 

be due to sorption in the soils or degradation, but may also be attributed in part to the influx of 
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groundwater not impacted by benzene as decreases in the iodide tracer were also observed in KAFB-

106MW2-I.  

Toluene concentrations in shallow monitoring wells during the baseline evaluation ranged from 

1,540 µg/L at KAFB-106MW2-S to 13,200 µg/L at KAFB-106MW1-S, and toluene concentrations were 

less than 10 µg/L in all three intermediate monitoring wells, significantly less than the EPA maximum 

contaminant level (MCL) of 1,000 µg/L (EPA, 2009). As with benzene, the highest toluene concentration 

was observed at KAFB-106MW1-S where NAPL was present at the start of the pilot test. During the 

Phase 1 recirculation period, toluene concentrations at shallow monitoring wells were more evenly 

distributed throughout the site and ranged from 4,740 µg/L (KAFB-106MW2-S) to 9,330 µg/L 

(KAFB-106MW1-S). Toluene concentrations in the shallow monitoring wells for the remainder of 

Phases 1 through 3 ranged in concentration from 3,300 µg/L at the injection well to 19,500 µg/L at 

KAFB-106064, indicating limited losses due to biodegradation or abiotic mechanisms during this time 

(e.g., volatilization, dilution). Interestingly, toluene concentrations decreased during Phase 4 passive 

monitoring at shallow wells KAFB-106MW2-S to 150 µg/L (from 4,900 µg/L in the previous sampling 

event) and KAFB-106064 to 960 µg/L (from 11,000 µg/L in the previous sampling event). These 

decreases were far greater than for benzene and may indicate some anaerobic biodegradation of toluene.  

As with benzene, toluene concentrations at the intermediate wells during the pilot test were more variable 

and interpreting changes in these toluene concentrations is challenging. Toluene impacts at the 

intermediate wells were limited during the baseline evaluation, but toluene concentrations increased after 

recirculation activities mixed groundwater over a greater depth. During Phase 2 and Phase 3 recirculation 

periods, toluene concentrations increased to concentrations as high as 19,000 µg/L at the intermediate 

wells, but as observed with benzene, toluene concentrations decreased during the following passive 

periods at wells KAFB-106MW1-I and KAFB-106MW2-I, decreasing to concentrations as low as 

7.4 µg/L at KAFB-106MW2-I during Phase 4 monitoring. No significant decreases in toluene 
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concentrations were noted at KAFB-106063. As noted with benzene, the observed decreases in toluene 

concentrations at the intermediate wells may be due to sorption in the soils or degradation, but may also 

be attributed in part to the influx of groundwater not impacted by toluene as decreases in iodide tracer 

were also observed in KAFB-106MW2-I.  

Overall, the trends among benzene and toluene concentrations suggest that losses during and after 

recirculation were limited at the shallower wells, but interpretation of trends at the intermediate wells is 

more challenging. With the exception of toluene decreases noted among shallow monitoring wells during 

Phase 4 monitoring, the reasonably constant benzene and toluene concentrations observed in the shallow 

zone throughout the pilot test provide a good point of comparison to help evaluate EDB degradation. As 

noted below, decreases in EDB concentrations much greater than observed for benzene and toluene 

provide strong evidence of EDB degradation, as other abiotic loss mechanisms would likely be mirrored 

in benzene and toluene data. 

4.5.2 EDB  

EDB Concentrations  

EDB was the primary contaminant targeted by these pilot test efforts. EDB concentrations in shallow 

monitoring wells during the baseline evaluation ranged from 20.1 µg/L at KAFB-106IN1 to 432 µg/L at 

KAFB-106MW1-S, and among the intermediate wells EDB was only detected at KAFB-106MW2-I with 

a concentration of approximately 0.1 µg/L. These baseline EDB concentrations were somewhat higher 

than that measured prior to pilot test well installation, when EDB concentrations at KAFB-106064 were 

9.3 µg/L (Fourth Quarter 2016 USACE, 2017c) and 17 µg/L (Second Quarter 2016; USACE, 2016c). 

This increase may have been the result of different types of sample pumps (bladder pumps) placed at 

different depths, heterogenous distribution of EDB in the subsurface, or perhaps due to increased mass 

transfer from residual NAPL during well installation. As with benzene and toluene, the highest EDB 
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concentration during the baseline evaluation was observed at KAFB-106MW1-S where NAPL was 

present at the start of the pilot test. 

EDB concentrations at shallow monitoring wells were more evenly distributed during the Phase 1 

recirculation period and ranged from 50.4 µg/L (KAFB-106EX1) to 137 µg/L (KAFB-106EX2), with 

EDB concentrations at wells closer to the injection well ranging from 68 µg/L (KAFB-106MW2-S) to 

104 µg/L (KAFB-106MW1-S). Compared to the EDB concentrations observed during Phase 1 

recirculation, concentrations at the shallow monitoring wells decreased during the following Phase 1 

passive period, with EDB reductions of approximately 75% observed at wells KAFB-106064 (20.3 µg/L), 

KAFB-106EX1 (12.9 µg/L), and KAFB-106MW2-S (15 µg/L) after the one-month passive period. This 

is slightly less than a one-log reduction (i.e., 90%), as indicated in Table 17. Decreases of similar 

magnitude were not observed for benzene and toluene, where losses were less than 25% and, in most 

cases, less than 10% with some increases in concentration. These observations are consistent with some 

ongoing EDB degradation that may have been further stimulated by groundwater recirculation and 

nutrient redistribution from other locations within the aquifer. Whether this apparent EDB degradation 

would have been sustained for longer periods was not assessed during this pilot test as Phase 2 

recirculation and biostimulation activities commenced as planned after the approximately one-month 

passive period. Decreases in EDB concentrations were observed at the intermediate monitoring wells too, 

with losses up to 95%. However, these EDB reductions were mirrored in benzene and toluene data, and 

may be due to degradation or other processes, such as sorption in the soils or influx of unimpacted 

groundwater. 

During the last sampling of the Phase 2 recirculation period, the range of EDB concentrations observed at 

shallow monitoring wells was less variable, ranging from 66.4 µg/L at KAFB-106MW1-S to a maximum 

of 90.9 µg/L at KAFB-106EX2. This indicated good redistribution of EDB within the treatment zone and 

provides a good point of comparison for changes during the subsequent passive period. Except for 
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KAFB-106EX2, where no change in EDB concentration was observed, EDB concentrations decreased 

during the Phase 2 passive period by approximately 90% or more. As indicated in Table 17, this 

corresponds to one-log (90%) to three-log reduction (99.9%) relative to maximum concentrations 

measured during Phase 2 recirculation. Notably, EDB was not detected at the injection well (KAFB-

106IN1) or KAFB-106MW2-S at the end of the passive period, with detection limits of approximately 

0.02 µg/L. As mentioned earlier, no significant decreases of benzene and toluene were observed, 

providing evidence that abiotic losses (e.g. volatilization) were limited, and that anaerobic EDB 

degradation was stimulated during this passive period. As during the Phase 1 passive period, decreases in 

EDB concentrations were observed at the intermediate monitoring wells, but decreases in benzene and 

toluene were also observed, such that changes were not exclusive to EDB. In addition to EDB, benzene, 

and toluene degradation, other possible explanations leading to these decreases at intermediate wells 

include sorption in the soils or influx of unimpacted groundwater. 

Due to the large decrease in EDB concentrations during Phase 2 and apparent in situ biodegradation 

activity of indigenous debrominating organisms, a decision was made to delay the planned 

bioaugmentation of the treatment zone with exogenous debrominating organisms (USACE, 2018a). 

Instead, additional recirculation with more organic substrate and nutrients was performed during Phase 3 

with the goal of expanding the biological treatment zone. Interestingly, and in contrast to Phase 1 and 

Phase 2 recirculation activities and in contrast to other solutes (e.g., iodide, benzene, toluene), EDB 

concentrations observed during Phase 3 recirculation exhibited a new pattern. Measured EDB 

concentrations at the extraction wells were reasonably constant during this recirculation period, with 

concentrations at KAFB-106EX1 ranging from 11 to 20 µg/L, and concentrations at KAFB-106EX2 

ranging from 47 to 97 µg/L. Based on flows through the treatment system from the extraction wells, EDB 

in the reinjected groundwater ranged from approximately 35 µg/L to 45 µg/L, yet concentrations at the 

monitoring wells were less, ranging from approximately 3 µg/L at KAFB-106064 to 11 µg/L at 

KAFB-106MW1-S. Notably, EDB concentrations also decreased at the shallow wells during this 
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recirculation period with time. Observing concentrations lower than injected concentrations and 

decreasing EDB concentrations during the recirculation period suggests that EDB degradation was 

stimulated and occurred between the injection well and the shallow monitoring wells during the Phase 3 

recirculation period. Similar decreases in concentrations were not observed for benzene or toluene. 

Except for KAFB-106EX2 and KAFB-106MW1-S, where changes in EDB concentrations were less, 

EDB concentrations during the subsequent passive period decreased by 95% or more relative to 

maximums observed during the preceding recirculation period. As indicated in Table 17, these decreases 

corresponded to one-log (90%) to three-log reduction (99.9%) relative to maximum concentrations 

measured during Phase 3 recirculation, and EDB was detected at concentrations less than the EPA MCL 

of 0.05 µg/L (EPA, 2009) at the injection well (KAFB-106IN1) and wells KAFB-106MW2-S and KAFB-

106064. As mentioned earlier, no significant losses of benzene and toluene were observed, providing 

evidence that abiotic losses (e.g. volatilization) were limited, and that anaerobic EDB degradation was 

stimulated during this passive period. Overall, the footprint of enhanced EDB degradation appeared larger 

after Phase 3 activities than during Phase 2. As during the Phase 1 and 2 passive periods, decreases in 

EDB concentrations were observed among the intermediate monitoring wells during Phase 3, but because 

similar decreases in benzene and toluene were also observed, such changes were not exclusive to EDB 

and could not be solely attributed to reductive debromination. 

Phase 4 extended monitoring of the pilot test performance commenced after Phase 3, and one sampling 

round has been completed to date that occurred approximately four months after Phase 3 recirculation 

activities were halted. While no significant rebound in EDB concentrations was noted during this 

sampling event, EDB decreased by an additional 80% at KAFB-106MW1-S since the last passive 

sampling event during Phase 3. Figure 8 shows the EDB concentrations measured during baseline and 

Phase 4 sampling events at all pilot test wells. Table 17 and Figure 32 show the overall extent of 

reduction in EDB, benzene, and toluene from baseline measurements (or the highest observed 

concentrations for intermediate wells) to the most recent Phase 4 sampling event. With the exception of 



SECTION 4 

Kirtland AFB BFF  April 2019 
EDB In Situ Biodegradation Pilot Test Report 4-20 KAFB-019-0001 
Bulk Fuels Facility, SWMUs ST-106/SS-111  

KAFB-106EX2, EDB reductions were greater than 97% in the shallow wells, with four of the wells 

exhibiting greater than two-log reductions (99%), and two of the wells exhibiting greater than three-log 

reductions (99.9%). Further, three of the wells were below the EPA MCL of 0.05 µg/L (EPA, 2009) for 

EDB during their most recent sampling event (Figure 8). Except for decreases of toluene at two shallow 

wells during the most recent sampling, and at intermediate wells, reductions of benzene and toluene were 

much more limited. The large and rapid reductions in EDB concentrations in an environment conducive 

to reductive debromination strongly suggests that in situ anaerobic biodegradation of EDB occurred. 

EDB Degradation Products 

Reductive debromination of EDB by various debrominating organisms often results in stoichiometric 

production of one mole of ethene and two moles of bromide for each mole of EDB reduced (Koster van 

Groos et al, 2018). Under reducing conditions, ethene can also be further transformed to ethane, and both 

gases as well as bromide are reasonably stable under anaerobic conditions. Elevated concentrations of 

these degradation products can provide additional evidence of reductive debromination of EDB under 

both baseline conditions and during pilot test efforts. 

Based the assumption of reductive debromination and its stoichiometry, equivalent quantities of EDB 

degraded can be estimated using measured concentrations of ethene and ethane: 

∗  

Where C indicates concentrations in units of mass per volume, and MW indicates the molecular weights 

of the respective compounds. Figures 33 and 34 show estimated equivalents of EDB degraded based on 

quantities of ethene and ethane products observed at the shallow and intermediate wells, respectively. In 

shallow wells, estimated equivalents of EDB converted to ethene and ethane during the baseline 

evaluation ranged from approximately 20 µg/L at KAFB-106EX1 to over 130 µg/L at both 
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KAFB-106064 and KAFB-106MW2-S, indicating that there was likely debromination occurring prior to 

any pilot test activities. During the Phase 1 recirculation period, these estimates of EDB equivalents 

degraded decreased and ranged from 5 µg/L (KAFB-106MW2-S and KAFB-106EX2) to 24 µg/L 

(KAFB-106064). Many geochemical measures (e.g., sulfate, iron, methane) indicated more oxidizing 

conditions during this recirculation period, which may be attributed to redistribution of the low 

concentrations of DO observed at KAFB-106EX1 throughout the treatment zone. The small quantities of 

DO introduced during this process may have helped facilitate some ethene and ethane consumption. 

During the Phase 1 passive period, increases in estimates of EDB equivalents degraded based on ethene 

and ethane were noted, which is consistent with the decreases in EDB concentrations during this period 

described earlier, providing further evidence of EDB degradation prior to biostimulation efforts. 

During and after the Phase 2 recirculation period, estimates of EDB equivalents degraded based on ethene 

and ethane increased to magnitudes similar to initial EDB concentrations, suggesting substantial 

conversion. The highest estimate of EDB equivalents degraded occurred at KAFB-106MW1-S after 

Phase 3 biostimulation efforts with an estimated concentration of approximately 270 µg/L. This is also 

the location where the highest initial EDB concentrations were noted during the baseline evaluation with 

a concentration of over 400 µg/L. Interestingly, decreases in ethene and ethane occurred with time at the 

injection well (KAFB-106IN1) and KAFB-106MW2-S during the Phase 2 and Phase 3 passive periods, 

despite large EDB reductions at these locations. This decrease in ethene and ethane could indicate slowed 

production of these compounds due to the lower parent EDB concentrations, together with some ethene or 

ethane degradation or partitioning into gas-phase pockets that may be present due to methanogenesis. As 

described in Section 4.4, very high methane concentrations were observed at these wells that could reflect 

the presence of gas-phase methane. 

Reductive debromination of EDB often results in the production of two moles of bromide for each mole 

of EDB degraded. However, two challenges for examining bromide released during this process are the 
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presence of bromide in background water and that expected bromide released from EDB could be quite 

small. For example, degradation of 100 µg/L of EDB results in release of just 0.085 mg/L of bromide, 

which may be challenging to measure. One method for distinguishing the release of bromide from 

background water is to examine the ratio of bromide to chloride as these anions are typically correlated 

due to their frequent common sources. Deviation from a constant ratio in favor of greater bromide might 

indicate a unique source of bromide, such as EDB debromination.  

Figure 35 shows concentrations of bromide vs. chloride for all the wells of the pilot test, and Figures 36 

and 37 show the bromide to chloride ratio with time for the shallow and intermediate wells, respectively. 

The dashed red line in each of these figures approximates the background ratio of 0.0089 based on 

previous studies (USACE, 2016b). Examining these figures, very few samples were enriched in chloride 

relative to bromide compared to the background, but many samples were enriched in bromide. The largest 

apparent increase in bromide to chloride ratio occurred during and after the Phase 3 recirculation period. 

This coincided with use of a new certified analytical laboratory after the original analytical laboratory 

measuring bromide ceased operations. Several of the increases in bromide appear to be on the order of 

1 mg/L, which corresponds to degradation of approximately 1,200 µg/L of EDB – much more than was 

observed in aqueous phase measurements during the pilot test. One explanation for this large excess of 

bromide could be stimulation of debrominating organisms within the treatment zone and continuing 

release and degradation of EDB from a separate phase source (e.g. NAPL), which would certainly be of 

interest.  

Carbon Isotope Analysis of EDB 

Examining the isotope composition of pollutants provides a novel measure of their degradation (Hunkeler 

et al., 2008, Wilson et al., 2008). As EDB degrades, its carbon (C) stable isotope composition can change 

as EDB with a heavy C isotope substitution (13C) degrades slightly slower than EDB with only 12C 

(Koster van Groos et al, 2018). The isotope composition of EDB does not shift as a result of dilution and 
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volatilization is expected to have negligible impact on isotope composition under site conditions. As such, 

a shift in EDB δ13C from more negative values to more positive values (corresponding to an increase in 

relative 13C abundance) provides additional evidence of EDB degradation. Figure 38 shows δ13C values of 

EDB sampled at shallow monitoring wells during the pilot test, as well as of EDB extracted from the 

NAPL recovered at well KAFB-106MW1-S during baseline studies. Unfortunately, it was not possible to 

measure the isotope composition of each sample, as low EDB concentrations and high concentrations of 

other VOCs, such as benzene and toluene complicated the analyses. 

The δ13C values of EDB in the NAPL sample and at well KAFB-106EX2 were consistently the most 

negative with values of -16‰ or lower, which indicates they were the least degraded. This is consistent 

with the other measures of EDB degradation discussed earlier and as shown in Table 17 and Figure 32. 

The baseline evaluation performed with samples collected prior to the pilot test included EDB δ13C values 

as high as -5‰, significantly higher than the EDB of the NAPL and located at KAFB-106EX2, indicating 

significant isotope fractionation and providing further evidence of EDB degradation under ambient 

conditions at the site prior to the pilot test. δ13C values of EDB during passive periods of the pilot test 

were typically more positive than preceding recirculation periods, providing further evidence of enhanced 

degradation during passive periods. The highest δ13C value of EDB (+5‰) was from a sample collected at 

KAFB-106EX1 during the Phase 2 passive period and represents a large shift in isotope composition and 

significant EDB degradation, yet we suspect that if isotope analyses were feasible with lower 

concentration samples even higher δ13C values would have been observed. Overall, the increases in δ13C 

values of EDB observed provide strong supporting evidence that EDB degraded during the pilot test. 
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5. CONCLUSIONS  

5.1 Conclusions 

The primary objective of this pilot test was to demonstrate anaerobic ISB as a treatment technology 

targeting EDB in impacted groundwater at Kirtland AFB. Based on the pilot test data reviewed here, the 

following conclusions regarding the effectiveness of ISB for EDB treatment were made: 

 Enhanced ISB of EDB was successfully demonstrated (see Figure 32 and Figure 8). EDB 

degradation was evident during the pilot test with a greater than three-log reduction (99.9%) to 

below the EPA MCL of 0.05 µg/L at wells KAFB-106MW2-S and KAFB-106064 after 

biostimulation efforts. EDB degradation was evident through comparison with benzene and 

toluene concentrations, and the production of EDB degradation products ethene, ethane, and 

bromide suggested that this degradation occurred by reductive debromination. Higher EDB 

δ13C values (observed to be as high as +5‰ at KAFB-106EX1) provided additional isotopic 

evidence of EDB degradation. 

 Baseline measurements indicated that EDB was likely degrading prior to the pilot test. 

QuantArray-Chlor analyses indicated that microorganisms likely capable of degrading EDB 

were present during the baseline assessment and throughout the pilot test. During the baseline 

assessment, degradation products of reductive debromination (e.g., ethene, ethane, bromide) 

were present in the groundwater and EDB was observed to have more positive δ13C values (up 

to -5‰). These all indicate EDB degradation prior to ISB treatment.  

 Tracer and biostimulation amendments were distributed throughout the treatment zone, with 

highest concentrations of iodide and propionate observed at wells KAFB-106MW1-S, KAFB-

106MW2-S, and KAFB-106064 (see Figure 13 and 17). 



SECTION 5 

Kirtland AFB BFF  April 2019 
EDB In Situ Biodegradation Pilot Test Report 5-2 KAFB-019-0001 
Bulk Fuels Facility, SWMUs ST-106/SS-111  

 Measurements of DO, sulfate, iron, and methane indicate that reducing conditions favorable 

for reductive debromination of EDB were achieved throughout the site. 

 During the pilot test, the performance of one extraction well (KAFB-106EX2) and the 

injection well (KAFB-106IN1) deteriorated, but the performance of these wells remained 

sufficient to finish the pilot test. 

 ISB appears to be a promising approach targeting EDB source areas in Kirtland AFB 

groundwater. While debromination may be occurring at Kirtland AFB without additional 

support, the addition of biostimulation amendments and mixing of water appeared to enhance 

reductive debromination. 
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Note: the treatments that were amended with the dehalogenating culture SDC-9 showed increased 
degradation of EDB. 

 

Figure 3. Concentrations of EDB in Anaerobic Microcosms Prepared with 
Aquifer Samples Collected from the BFF Source Area 
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Figure 9. Fluoroscein Concentrations - Shallow Wells
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Figure 10. Fluoroscein Concentrations - Intermediate Wells
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Figure 11. δ2H Concentrations - Shallow Wells 

106064

106EX1

106EX2

106IN1

106MW1‐S

106MW2‐S
Ph

as
e 
1
Tr
ac
er
 T
es
t

N
on

‐p
um

pi
ng

 p
as
siv

e 
ph

as
e

Ba
se
lin
e



‐100

‐80

‐60

‐40

‐20

0

20

40

8/23/2017 9/12/2017 10/2/2017 10/22/2017 11/11/2017 12/1/2017 12/21/2017

δ2
H

(‰
)

Date

Figure 12. δ2H Concentrations - Intermediate Wells 
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Figure 13. Iodide Concentrations - Shallow Wells
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Figure 14. Iodide Concentrations - Intermediate Wells
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Figure 15. Lactic Acid Concentrations - All Wells (Except 106IN1) 
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Figure 16. Acetic Acid Concentrations - All Wells (Except 106IN1) 
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Figure 17. Propionic Acid Concentrations - All Wells (Except 106IN1) 
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Figure 18. EBAC Concentrations - All Wells
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Figure 19. APS Concentrations - All Wells
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Figure 20. MGN Concentrations - All Wells

106064

106EX1

106EX2

106IN1

106MW1‐S

106MW2‐S

106MW1‐I

106MW2‐I

106063

Ph
as
e 
3 
Bi
os
tim

ul
at
io
n 

Re
ci
rc
ul
at
io
n

Ph
as
e 
2 
Bi
os
tim

ul
at
io
n 

Re
ci
rc
ul
at
io
n

Ph
as
e 
1 
Tr
ac
er
 R
ec
irc
ul
at
io
n

N
on

‐p
um

pi
ng

 
pa
ss
iv
e 
ph

as
e

N
on

‐p
um

pi
ng

 
pa
ss
iv
e 
ph

as
e

N
on

‐p
um

pi
ng

 
pa
ss
iv
e 
ph

as
e



0.1

1

10

100

1000

10000

100000

1000000

10000000

100000000

1E+09

5/25/17 9/2/17 12/11/17 3/21/18 6/29/18 10/7/18 1/15/19 4/25/19

DH
Bt
 (c
el
ls/
m
L)

Date

Figure 21. DHBt Concentrations - All Wells
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Figure 22. DCM Concentrations - All Wells
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Figure 23. DHG Concentrations - All Wells
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Figure 24. DSB Concentrations - All Wells
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Figure 25. Dissolved Oxygen - All Wells
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Figure 26. Sulfate Concentrations - All Wells
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Figure 27. Iron (Dissolved) Concentrations - All Wells
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Figure 28. Methane Concentrations - All Wells
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Figure 29. Benzene Concentrations - All Wells 
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Figure 30. Toluene Concentrations - All Wells 
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Figure 31. EDB Concentrations - All Wells
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Figure 33. Ethene/Ethane EDB Equivalent - Shallow Wells
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Figure 34. Ethene/Ethane EDB Equivalent - Intermediate Wells
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Figure 35. Bromide vs. Chloride - All Wells 
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Figure 36. Br/Cl Ratio - Shallow Wells 
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Figure 37. Br/Cl Ratio - Intermediate Wells 
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Figure 38. EDB δ13C - Shallow Wells
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Table 1
Well Completion and Survey Data

Well ID Well Type Date Completed Survey Date Eastinga Northinga

Ground 

Elevationb

Top of Well 
Vault/Protective 

Casing 

Elevationb

Top of PVC 

Elevationb

Water Level (feet 

bgs)c

Screened Interval 

(feet bgs)d
Well Depthd

(feet bgs)

Pump Intake 

(feet bgs)d

Casing 
Diameter 
(inches) Casing Type

KAFB-106EX1 Extraction 3/12/2017 9/28/2017 1542416.04 1473778.98 5349.35 5349.35 5345.82 477.00 487 - 502 507 491 6.00 SDR 17 PVC/SS Screen

KAFB-106EX2 Extraction 2/26/2017 9/28/2017 1542255.24 1473822.85 5346.84 5346.84 5343.50 477.00 487 - 502 507 491 6.00 SDR 17 PVC/SS Screen

KAFB-106IN1 Injection 3/20/2017 9/28/2017 1542327.02 1473797.07 5348.37 5348.37 5345.07 477.00 477 - 497 502 492 6.00 SDR 17 PVC/SS Screen

KAFB-106MW1-S GWMW 5347.03 478.00 463 - 498 500.5 488 4.00 Schedule 80 PVC/Screen

KAFB-106MW1-I GWMW 5347.07 478.00 513 - 523 528 518 3.00 Schedule 80 PVC/Screen

KAFB-106MW2-S GWMW 5347.55 478.00 463 - 498 500.5 488 4.00 Schedule 80 PVC/Screen

KAFB-106MW2-I GWMW 5347.57 478.00 513 - 523 528 518 3.00 Schedule 80 PVC/Screen

KAFB-106064 GWMW 4/8/2011 4/15/2011 1542358.76 1473788.79 5347.90 5351.10 5350.50 491.00 488 - 508 513 495 5.00 Schedule 80 PVC/Screen

KAFB-106063 GWMW 4/8/2011 4/15/2011 1542371.25 1473763.99 5348.50 5351.90 5351.20 491.40 508 - 523 528 511 5.00 Schedule 80 PVC/Screen
aHorizontal Coordinate System: NM_NAD83_ST_PL_Central_FIPS_3002_Feet. Measuring point is from the top of protective casing (GWMWs), or vault top (extraction and injection wells).
bElevation above mean sea level. Ground elevation at GWMWs were measured at the northside of the concrete well pad. Ground Elevation at the extraction and injection wells was measured at the top of the well vault.
cAverage water level measured during well completion, prior to well development.
dScreened interval, well depth, and pump intake for existing wells KAFB-106064 and KAFB-106063 is measured from top of casing (approximately 3 feet above ground surface).

bgs - Below ground surface.

GWMW - Groundwater Monitoring Well.

ID - Identification.

KAFB - Kirtland Air Force Base.

NAD83 - North American Datum of 1983.

PVC - Polyvinyl chloride.

SS - Stainless steel.

5347.53

5348.06

Newly Installed Wells

Existing Wells

1/12/2017

2/16/2017

9/28/2017

9/28/2017

1542355.49

1542305.04

1473838.55

1473785.32

5347.45

5347.97
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Table 2
Timeline of Pilot Test Activities

Month Year Phase Event

January - March Drilling and construction of two nested groundwater monitoring wells, two extraction wells, and one injection well.

March - May Surface completion on wells and well development.

March - May Installation of system pipeline and utilities.

April Recirculation system delivered to site.

May Extraction and Injection well down-hole assembly installation; Geotech bladder pump installation.

May Recirculation system shakedown testing with Calcon.

May - August Troubleshoot Geotech bladder pump issues.

June - August Baseline samples collected from all wells except KAFB-106MW1-S due to pump failure.

Installation of QED bladder pumps. NAPL detected in KAFB-106MW1-S.

Recollect baseline samples with new pumps.

Start system in preparation for Phase 1 on September 26, 2017.

October - November
Phase 1 Recirculation (Tracer Test). Fluorescein and deuterated water were injected over a 24 hour period on 
October 2 through October 3.

November - December Phase 1 Passive period.

Start system in preparation for Phase 2 on December 11, 2017.
Begin injecting amendments on December 22, 2017. Notice that chemical feed pump is leaking; crystallization is 
observed within check ball housing; turn off system on 12/23/17 to troubleshoot.

Remix amendment tank to include lower ratios of DAP and lactate. Resume injecting on 12/29/17.

February 
Finishing injecting amendments and groundwater for Phase 2 on 2/7/18. Total additions for Phase 2: 150 kg DAP, 
290 gallons WilClear Plus®, and 71 kg KI.

February - July Phase 2 Passive period. 

July - August

Data from Phase 2 indicates biostimulation has effectively reduced concentrations of EDB within the pilot test area. 
Suggested that bioaugmentation be deferred for Phase 3 and additional biostimulation be performed. NMED concurs 
and approves the Phase 3 Notification Letter in a letter dated August 7, 2018.

July - September
Start system for Phase 3 on July 30, 2018. Total additions for Phase 3: 143 kg DAP and 340 gallons WilClear plus. 
No tracer was used.

September Phase 3 Passive period began on September 9, 2018.

September

During the first Phase 3 Passive sampling event (9/12/18), the Grundfos pump installed in the injection well failed to 
lift water after 40 minutes. Excessive drawdown was observed at injection well with transducer, and the pump was 
shutoff. Tripping out the transducer indicates fine sand, silt, and grey biological growth on the transducer. KAFB-
106IN1 is not sampled. 

October - November Samples from the injection well are collected by bailing the sound tube using a stainless steel bailer. 

November Phase 4, long-term rebound monitoring began on November 19, 2018. 

January - February 2019 Collect first Phase 4 sample on January 16, 17, and 21, 2019. System continues to remain off. 

Notes: KAFB - Kirtland Air Force Base. KI - Potassium iodide.

DAP - Diammonium phosphate. kg - Kilograms. MW - Monitoring well.

IN - Injection well. KI - Potassium iodide. NAPL - Non-aqueous phase liquid.

KAFB - Kirtland Air Force Base.

kg - Kilograms.

September

December

1

2

3

2018

4

N/A

2017
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106063-BL-071817 7/18/2017 1057 2.5 NM 20.2 7.19 0.379 0.04 -123.8 NR

106063-BL-091817 9/18/2017 1309 2.5 480.24 21.0 7.22 0.543 2.80 -13.5 0.72

106063-P1R-100417 10/4/2017 1510 4 480.58 21.0 7.23 0.512 1.27 -24 1.98

106063-P1R-100617 10/6/2017 952 4 480.58 18.3 7.20 0.495 1.03 82.8 2.01

106063-P1R-100917 10/9/2017 1052 4 480.55 18.6 7.30 0.493 1.06 66.1 1.48

106063-P1R-101217 10/12/2017 959 4 480.21 18.5 7.12 0.474 1.18 108.1 1.57

106063-P1R-101617 10/16/2017 1126 4 480.42 18.3 7.12 0.464 1.41 138 1.63

106063-P1R-102017 10/20/2017 1027 4 480.39 17.8 7.17 0.440 1.65 157.7 1.19

106063-P1R-102417 10/24/2017 928 4 480.64 16.7 7.31 0.417 1.94 156.3 1.10

106063-P1R-110117 11/1/2017 955 4 480.25 17.6 7.18 0.440 2.83 207.9 1.56

106063-P1P-111517 11/15/2017 950 4 480.09 17.4 7.15 0.436 1.78 181.6 2.09

106063-P1P-112817 11/28/2017 1010 4 479.64 16.30 7.3 0.43 1.59 152.8 2.43

106063-P2R-011018 1/10/2018 1440 5 478.62 15.3 7.14 0.658 0.70 -99.6 3.50

106063-P2R-011818 1/18/2018 1150 5 478.99 15.0 7.23 0.681 0.50 -130.2 3.42

106063-P2R-012518 1/25/2018 1140 5 478.86 16.0 7.19 0.696 0.33 -155.2 4.61

106063-P2P-030618 3/6/2018 1440 4 478.68 17.0 7.11 0.723 0.38 -166.7 3.41

106063-P2P-041018 4/10/2018 1040 5 478.54 17.7 6.99 0.772 0.46 -175.5 6.51

106063-P2P-050818 5/8/2018 1100 5 478.22 20.4 6.94 0.817 0.37 -188.3 4.17

106063-P2P-061218 6/12/2018 1515 5 478.71 24.4 6.94 0.869 0.14 -133.6 6.14

106063-P3R-080818 8/8/2018 955 5 478.99 19.2 6.91 0.856 0.17 -175.3 1.59

106063-P3R-081618 8/16/2018 945 5 479.08 19.1 6.89 0.866 0.14 -158.6 2.15

106063-P3R-082218 8/22/2018 1000 5 479.25 18.7 6.92 0.885 0.16 -128.2 3.69

106063-P3R-082918 8/29/2018 955 5 479.11 18.8 6.81 0.894 0.16 -120.6 7.49

106063-P3P-091218 9/12/2018 935 5 479.07 18.4 7.12 0.915 0.16 -109.3 1.65

106063-P3P-100418 10/4/2018 1020 5 479.00 18.9 6.88 0.839 0.10 -133.6 4.24

106063-P3P-111518 11/15/2018 915 5 479.00 16.8 6.88 0.913 0.14 -111.3 1.81

106063-P4P-011719 1/17/2019 950 5 479.03 16.7 6.78 0.980 0.16 -113.1 1.25
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106064-BL-081617 8/16/2017 1033 4 NM 19.10 7.00 0.413 0.71 -132.7 7.89

106064-BL-091917 9/19/2017 1042 4.5 479.45 19.6 6.90 0.607 0.52 -180.5 10.00

106064-P1R-100417 10/4/2017 1510 4 NM 19.7 7.04 0.75 0.22 -138.7 5.03

106064-P1R-100617 10/6/2017 925 3.5 480.58 18.2 7.20 0.758 0.09 -152.2 4.12

106064-P1R-100917 10/9/2017 1450 3.5 479.43 18.3 7.11 0.751 0.11 -157.8 1.34

106064-P1R-101217 10/12/2017 1348 2.5 479.43 19.7 7.12 0.756 0.00 -241.6 0.64

106064-P1R-101617 10/16/2017 1423 2.6 479.43 18.9 7.13 0.728 0.00 -236 0.97

106064-P1R-102017 10/20/2017 1420 2.9 479.50 19.0 7.13 0.721 0 -238.2 0.75

106064-P1R-102417 10/24/2017 1120 4 479.61 18.0 7.09 0.707 0 -257.5 0.91

106064-P1R-110117 11/1/2017 1340 4.4 479.60 18.7 7.02 0.719 0 -229.6 1.58

106064-P1P-111517 11/15/2017 1151 4.5 479.28 17.7 6.92 0.749 0.27 -185.3 4.59

106064-P1P-112817 11/28/2017 1210 4.5 479.88 17.0 6.96 0.741 0.29 -176.3 4.01

106064-P2R-011018 1/10/2018 1338 4.5 477.63 16.3 6.90 0.873 0.14 -143.4 2.90

106064-P2R-011818 1/18/2018 1015 3.2 478.08 16.3 6.74 0.886 0.15 -150.9 3.92

106064-P2R-012518 1/25/2018 930 3.5 477.90 15.4 6.70 0.964 0.15 -143.2 4.23

106064-P2P-030718 3/7/2018 935 3.5 477.82 16.3 6.80 1.024 0.15 -155.4 2.17

106064-P2P-041018 4/10/2018 910 4 477.70 17.4 6.72 1.057 0.14 -180 1.88

106064-P2P-050918 5/9/2018 904 4 477.40 18.8 6.75 1.068 0.15 -455.5 4.53

106064-P2P-061418 6/14/2018 1005 5 477.90 20.3 6.76 1.055 0.05 -131.8 11.80

106064-P3R-080818 8/8/2018 910 4 478.02 18.9 6.68 1.030 0.08 -103.9 6.51

106064-P3R-081618 8/16/2018 925 5 478.12 19.3 6.74 1.011 0.09 -118 5.18

106064-P3R-082218 8/22/2018 930 5 478.15 18.6 6.64 1.023 0.09 -112.9 6.25

106064-P3R-082918 8/29/2018 922 5 478.15 19.0 6.64 1.015 0.10 -114.2 7.21

106064-P3P-091218 9/12/2018 900 5 478.20 18.9 6.72 1.031 0.09 -124.9 5.15

106064-P3P-100418 10/4/2018 920 5 NM 18.6 6.63 1.039 0.10 -126.5 7.84

106064-P3P-111418 11/14/2018 952 5 478.25 17.0 6.86 1.049 0.12 -172 2.50

106064-P4P-011619 1/16/2019 952 5 478.15 16.5 6.71 1.085 0.12 -126.5 3.09
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106MW1S-BL-091917 9/19/2017 1510 3 476.31 20.8 7.19 0.738 0.99 -145.2 15.10

106MW1S-P1R-100417 10/4/2017 1200 5.5 476.56 19.4 7.17 0.704 0.54 -140.9 5.95

106MW1S-P1R-100617 10/6/2017 1453 5 476.31 19.9 8.40* 0.736 0.34 -139.6 2.43

106MW1S-P1R-100917 10/9/2017 1218 5 476.19 18.3 7.20 0.729 0.23 -138.3 2.28

106MW1S-P1R-101217 10/12/2017 1120 5 476.31 18.8 7.29 0.736 0.10 -163.7 2.01

106MW1S-P1R-101617 10/16/2017 1213 3.6 476.55 18.7 7.31 0.744 0.04 -173.6 1.31

106MW1S-P1R-102017 10/20/2017 1141 4.1 475.92 18.6 7.32 0.761 0.03 -172.9 1.04

106MW1S-P1R-102417 10/24/2017 1316 4 476.29 18.9 7.29 0.750 0 -192.2 1.11

106MW1S-P1R-110117 11/1/2017 1125 4.7 475.65 18.2 7.21 0.747 0.02 -169.1 1.22

106MW1S-P1P-111517 11/15/2017 1133 6 475.85 17.9 7.28 0.753 0.05 -207 5.42

106MW1S-P1P-112817 11/28/2017 1125 4.5 475.46 17.4 7.16 0.773 0.10 -187.8 3.31

106MW1S-P2R-010918 1/9/2018 1307 4.5 474.55 17.6 7.04 0.856 0.18 -153.5 3.28

106MW1S-P2R-011818 1/18/2018 1400 4.5 474.51 17.1 7.02 0.890 0.13 -180 4.12

106MW1S-P2R-012418 1/24/2018 1316 3.5 474.60 15.7 6.93 0.914 0.14 -159.2 4.42

106MW1S-P2P-030618 3/6/2018 1300 4.5 474.35 16.6 7.08 0.995 0.14 -166 2.49

106MW1S-P2P-041118 4/11/2018 920 4 474.00 17.9 7.00 1.034 0.14 -174.9 2.29

106MW1S-P2P-050818 5/8/2018 1429 6 473.96 20.8 6.88 1.070 0.11 -585.7 2.09

106MW1S-P2P-061418 6/14/2018 810 6 474.53 19.3 7.11 0.998 0.11 -121.5 8.58

106MW1S-P3R-080718 8/7/2018 1315 6 474.64 20.4 6.86 1.029 0.07 -104.8 4.99

106MW1S-P3R-081518 8/15/2018 1125 6 474.63 19.7 6.93 1.004 0.06 -124.9 7.18

106MW1S-P3R-082118 8/21/2018 1125 6 474.80 20.1 6.81 1.016 0.07 -108.1 5.84

106MW1S-P3R-082818 8/28/2018 1135 6 474.66 19.5 6.81 1.026 0.07 -103 5.89

106MW1S-P3P-091118 9/11/2018 1130 6 474.75 19.2 6.82 1.034 0.08 -114.9 5.14

106MW1S-P3P-100318 10/3/2018 1020 6 474.78 18.5 6.69 1.068 0.09 -110 5.07

106MW1S-P3P-111418 11/14/2018 1207 6 474.60 16.5 6.87 1.089 0.12 -119.5 5.56

106MW1S-P4P-011619 1/16/2019 1314 6 473.60 17.3 6.97 1.124 0.03 -126.2 1.43
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106MW1I-BL-071817 7/18/2017 1245 2 475.94 19.3 7.55 0.445 9.59 220.1 1.06

106MW1I-BL-091817 9/18/2017 1140 2 476.12 19.2 7.48 0.46 7.37 194.5 3.02

106MW1I-P1R-100417 10/4/2017 920 3 NM 18.5 7.52 0.464 7.79 145.2 0.85

106MW1I-P1R-100617 10/6/2017 1055 3 NM 18.7 7.16 0.464 7.69 117.7 0.61

106MW1I-P1R-100917 10/9/2017 955 8.7 L NM 18.2 7.13 0.466 7.81 140 0.62

106MW1I-P1R-101217 10/12/2017 915 2.9 NM 17.9 7.60 0.41 8.33 230.4 0.73

106MW1I-P1R-101617 10/16/2017 1018 2.5 NM 18.0 7.62 0.406 8.58 180.5 0.82

106MW1I-P1R-102017 10/20/2017 955 3.1 NM 18.1 7.60 0.414 8.51 147.3 0.91

106MW1I-P1R-102517 10/25/2017 946 4 NM 17.5 7.47 0.490 8.40 41 1.79

106MW1I-P1R-110117 11/1/2017 930 3.8 NM 17.6 7.26 0.611 7.18 26.8 2.53

106MW1I-P1P-111517 11/15/2017 916 4 NM 17.5 7.23 0.553 1.72 -124.9 4.11

106MW1I-P1P-112817 11/28/2017 930 5 NM 17.4 7.24 0.488 3.95 36.9 2.09

106MW1I-P2R-010918 1/9/2018 1114 4 NM 17.0 7.12 0.782 0.83 -153.1 4.76

106MW1I-P2R-011618 1/16/2018 1030 7 NM 15.3 7.12 0.810 0.43 -158.0 2.81

106MW1I-P2R-012418 1/24/2018 1052 7.5 NM 16.5 6.94 0.839 0.27 -155.7 3.5

106MW1I-P2P-030618 3/6/2018 1025 8 NM 16.6 7.22 0.838 0.33 -200.3 4.17

106MW1I-P2P-041018 4/10/2018 1405 7 NM 18.7 7.22 0.796 0.25 -206 2.31

106MW1I-P2P-050818 5/8/2018 1018 7 NM 19.2 7.10 0.785 0.27 -203.4 2.09

106MW1I-P2P-061218 6/12/2018 1455 6 NM 21.1 7.11 0.822 0.21 -159.1 4.51

106MW1I-P3R-080718 8/7/2018 1027 6 NM 19.4 7.06 0.820 0.19 -129.5 2.95

106MW1I-P3R-081518 8/15/2018 935 5 NM 18.9 7.10 0.894 0.08 -147.8 3.95

106MW1I-P3R-082118 8/21/2018 925 5 NM 19.0 7.02 0.943 0.09 -148 5.03

106MW1I-P3R-082818 8/28/2018 920 5 NM 18.8 7.00 0.981 0.09 -145.4 5.08

106MW1I-P3P-091118 9/11/2018 932 5 NM 18.6 7.08 1.030 0.10 -150.1 7.15

106MW1I-P3P-100318 10/3/2018 855 5 NM 18.2 6.92 0.944 0.10 -142.2 4.13

106MW1I-P3P-111418 11/14/2018 1027 5 NM 17.1 6.87 0.971 0.02* -123.6 4.74

106MW1I-P4P-011619 1/16/2019 1119 5 NM 17.0 7.20 0.827 0.09 -138.2 1.11
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106MW2S-BL-080717 8/7/2017 1234 3 NM 19.6 7.10 0.875 1.01 -93.2 14.80

106MW2S-BL-091917 9/19/2017 1225 3 476.20* 19.7 6.94 0.765 0.98 -167.8 7.17

106MW2S-P1R-100417 10/4/2017 948 4 NM 18.7 7.21 0.76 0.75 -188.9 2.45

106MW2S-P1R-100617 10/6/2017 1142 4 NM 19.0 7.26 0.803 0.50 -196.9 4.6

106MW2S-P1R-100917 10/9/2017 1446 4 NM 18.3 7.39 0.789 0.52 -191.4 2.41

106MW2S-P1R-101217 10/12/2017 1412 4 NM 19.2 7.24 0.761 0.35 -200.4 2.26

106MW2S-P1R-101617 10/16/2017 1445 4 NM 19.3 7.28 0.753 0.28 -207.2 2.91

106MW2S-P1R-102017 10/20/2017 1429 4 NM 18.9 7.32 0.728 0.25 -218 4.42

106MW2S-P1R-102517 10/25/2017 1323 4 NM 18.9 7.31 0.708 0 -214.1 1.19

106MW2S-P1R-110117 11/1/2017 1413 4 NM 18.7 7.15 0.759 0.24 -214.8 1.9

106MW2S-P1P-111617 11/16/2017 921 4.5 NM 17.5 7.30 0.786 0.06 -198.3 12.3

106MW2S-P1P-112817 11/28/2017 1302 3.5 NM 18.0 7.21 0.863 0.07 -204.3 3.85

106MW2S-P2R-010918 1/9/2018 1045 3.5 NM 17.3 6.85 0.852 0.41 -196.2 3.52

106MW2S-P2R-011618 1/16/2018 945 4 NM 13.7 6.91 0.870 0.35 -172.1 3.10

106MW2S-P2R-012418 1/24/2018 1345 4 NM 16.3 6.74 0.970 0.32 -174.1 2.97

106MW2S-P2P-030718 3/7/2018 940 4 NM 15.9 6.78 1.039 0.34 -183.1 3.35

106MW2S-P2P-041018 4/10/2018 1305 4 NM 19.4 6.91 1.168 0.30 -231.1 5.39

106MW2S-P2P-050918 5/9/2018 915 4 NM 19.0 7.02 1.132 0.32 -226.5 7.19

106MW2S-P2P-061418 6/14/2018 905 4 NM 18.9 7.00 1.094 0.06 -150.2 4.97

106MW2S-P3R-080718 8/7/2018 1020 5 NM 19.1 6.74 1.097 0.25 -108.6 8.79

106MW2S-P2R-081518 8/15/2018 1130 5 NM 19.7 6.73 1.021 0.11 -153.8 2.89

106MW2S-P3R-082118 8/21/2018 1140 5 NM 20.1 6.70 1.017 0.12 -151.1 2.88

106MW2S-P3R-082818 8/28/2018 945 5 NM 18.6 6.73 1.057 0.13 -150 5.15

106MW2S-P3P-091118 9/11/2018 1200 5 NM 19.4 7.10 0.992 0.13 -158.7 2.77

106MW2S-P3P-100218 10/2/2018 1040 5 NM 19.0 6.74 0.999 0.07 -165.2 7.59

106MW2S-P3P-111518 11/15/2018 1423 5 NM 17.9 6.85 1.052 0.12 -132 9.91

106MW2S-P4P-011719 1/17/2019 1307 5 NM 17.6 6.89 1.129 0.02 -151 9.40
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106MW2I-BL-072417 7/24/2017 1124 2.5 NM 19.3 7.23 0.431 6.70 199.2 2.84

106MW2I-BL-091917 9/19/2017 1337 2.5 476.46* 19.7 7.26 0.454 1.72 -118.1 3.16

106MW2I-P1R-100417 10/4/2017 1142 4 NM 18.6 7.26 0.518 2.38 -154.2 3.08

106MW2I-P1R-100617 10/6/2017 1412 4 NM 19.4 7.24 0.53 2.24 -156.7 4.85

106MW2I-P1R-100917 10/9/2017 1216 4 NM 18.3 7.32 0.559 2.28 -140.5 6.20

106MW2I-P1R-101217 10/12/2017 1130 4 NM 18.4 7.21 0.558 2.23 -137.2 5.71

106MW2I-P1R-101617 10/16/2017 1251 4 NM 18.8 7.22 0.701 1.50 -160.3 3.81

106MW2I-P1R-102017 10/20/2017 1153 4 NM 18.6 7.30 0.732 0.52 -218.3 4.84

106MW2I-P1R-102517 10/25/2017 1117 4 NM 18.1 7.38 0.685 0.14 -228.9 6.55

106MW2I-P1R-110117 11/1/2017 1126 4 NM 18.3 7.31 0.767 0.28 -271 5.64

106MW2I-P1P-111517 11/15/2017 1438 4 NM 18.2 7.50 0.749 0.04 -265.4 2.48

106MW2I-P1P-112917 11/29/2017 929 4 NM 17.4 7.45 0.695 0.07 -259.1 2.07

106MW2I-P2R-010918 1/9/2018 1353 4 NM 17.5 7.07 0.874 0.35 -226.8 3.17

106MW2I-P2R-011818 1/18/2018 1355 4 NM 17.3 7.15 0.87 0.30 -234.1 5.19

106MW2I-P2R-012418 1/24/2018 940 4 NM 15.6 7.01 0.872 0.35 -230.7 3.5

106MW2I-P2P-030618 3/6/2018 1013 4 NM 16.5 7.09 0.585 0.35 -211.3 3.68

106MW2I-P2P-041118 4/11/2018 1020 5 NM 18.8 6.96 0.620 0.38 -198.7 4.67

106MW2I-P2P-050818 5/8/2018 1400 5 NM 20.5 6.96 0.800 0.34 -214.8 3.34

106MW2I-P2P-061218 6/12/2018 1020 5 NM 19.9 7.07 0.83 0.02 -154.8 4.34

106MW2I-P3R-080718 8/7/2018 1410 5 NM 21.7 6.93 0.919 0.14 -137.8 7.98

106MW2I-P3R-081518 8/15/2018 945 5 NM 19.3 6.88 0.912 0.13 -139.2 3.54

106MW2I-P3R-082118 8/21/2018 950 5 NM 19.2 6.86 0.904 0.14 -141.6 1.39

106MW2I-P3R-082818 8/28/2018 1140 5 NM 19.7 7.45 0.938 0.13 -132.5 3.47

106MW2I-P3P-091118 9/11/2018 1015 5 NM 19.1 7.06 0.976 0.15 -130.1 1.40

106MW2I-P3P-100218 10/2/2018 900 5 NM 18.1 6.73 0.869 0.11 -137.2 4.98

106MW2I-P3P-111518 11/15/2018 942 5 NM 17.1 6.86 0.861 0.02* -140.1 4.13

106MW2I-P4P-011719 1/17/2019 1025 5 NM 16.8 7.20 0.575 0.15 -146.4 0.32
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106EX1-BL-062917 6/29/2017 953 3.5 482.37 20.2 7.29 0.57 0.36 -116 2.79

106EX1-BL-092617 9/26/2017 1218 3.5 476.67 20.3 7.02 0.650 0.53 -162.8 14.80

106EX1-P1R-100417 10/4/2017 1553 3.5 482.65 20.6 7.04 0.551 2.70 -53.2 1.61

106EX1-P1R-100617 10/6/2017 1526 3.5 482.31 20.7 7.04 0.541 2.19 -74.9 1.61

106EX1-P1R-100917 10/9/2017 1524 3.5 480.21 20.0 7.12 0.547 2.29 -69.1 2.72

106EX1-P1R-101217 10/12/2017 1503 3.5 482.50 20.7 7.07 0.497 2.21 -26 0.93

106EX1-P1R-101617 10/16/2017 1514 3.5 484.20 20.4 7.16 0.479 2.26 -50 1.34

106EX1-P1R-102017 10/20/2017 1505 3.5 480.50 20.5 7.10 0.473 2.05 -70 1.27

106EX1-P1R-102417 10/24/2017 1404 5 482.40 20.3 7.10 0.490 2.08 -69.9 2.96

106EX1-P1R-110117 11/1/2017 1445 5 483.36 20.2 6.93 0.555 1.72 -104.3 2.22

106EX1-P1P-111617 11/16/2017 1316 16 476.11 20.3 7.08 0.534 1.1 -129.9 5.49

106EX1-P1P-112917 11/29/2017 1243 15 476.03 19.6 7.05 0.575 0.56 -122.7 4.91

106EX1-P2R-011018 1/10/2018 1028 2.5 481.41 19.3 6.95 0.600 0.61 -101.5 4.05

106EX1-P2R-011618 1/16/2018 1150 5 480.43 18.3 6.96 0.604 0.41 -115.4 3.65

106EX1-P2R-012518 1/25/2018 1305 5 480.64 19.5 6.88 0.637 0.39 -122.6 3.28

106EX1-P2P-030718 3/7/2018 1440 5 481.40 20.0 6.82 0.707 0.60 -153.9 4.75

106EX1-P2P-041118 4/11/2018 1450 5 474.53 20.6 6.82 0.756 0.28 -175.3 12.70

106EX1-P2P-050918 5/9/2018 1435 6 474.31 20.6 6.84 0.818 0.31 -139.8 6.01

106EX1-P2P-061418 6/14/2018 1428 10 474.81 20.7 6.88 0.861 0.26 -90.0 9.16

106EX1-P3R-080818 8/8/2018 1155 6 480.50 20.6 6.92 0.720 0.18 -75.9 5.27

106EX1-P3R-081618 8/16/2018 1110 7 480.50 20.7 6.89 0.753 0.19 -79.2 1.95

106EX1-P3R-082218 8/22/2018 1105 6 480.50 20.5 7.01 0.757 0.25 -85 2.47

106EX1-P3R-082918 8/29/2018 1115 7 480.65 20.7 6.89 0.758 0.13 -96.1 9.11

106EX1-P3P-091218 9/12/2018 1255 6 474.50 21.2 6.93 0.815 0.54 -117 9.01

106EX1-P3P-100418 10/4/2018 1440 8 475.35 21.0 6.82 0.996 0.21 -116.8 9.59

106EX1-P3P-111918 11/19/2018 1345 8 474.50 20.1 6.93 0.911 1.22 -83.2 NR

106EX1-P4P-012119 1/21/2019 1208 8 478.20 19.4 7.08 0.959 0.73 -110 4.80

KAFB-106EX1
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106EX2-BL-062917 6/29/2017 1050 3.5 478.34 20.4 7.40 0.883 0.57 -113 3.61

106EX2-BL-092617 9/26/2017 1257 3.5 476.75 20.4 7.04 0.873 0.50 -157.8 2.27

106EX2-P1R-100417 10/4/2017 1616 3.5 480.19 20.6 7.12 0.918 0.89 -72.8 1.70

106EX2-P1R-100617 10/6/2017 1551 3.5 479.60 20.7 7.08 0.929 0.81 -65.3 1.27

106EX2-P1R-100917 10/9/2017 1554 3.5 482.40 20.2 7.14 0.936 0.61 -70.8 1.59

106EX2-P1R-101217 10/12/2017 1531 3.5 480.40 20.6 7.09 0.824 0.15 -43.9 0.83

106EX2-P1R-101617 10/16/2017 1548 3.5 480.50 20.5 7.12 0.843 0.02 -60.4 0.87

106EX2-P1R-102017 10/20/2017 1540 3.5 478.10 20.8 7.10 0.879 0 -75.9 0.78

106EX2-P1R-102517 10/25/2017 1410 5 483.00 20.4 7.07 0.834 0.04 -87.7 1.46

106EX2-P1R-110117 11/1/2017 1521 5 484.85 20.4 6.96 0.908 0.23 -112.7 3.34

106EX2-P1P-111617 11/16/2017 1355 12 476.09 20.3 7.04 0.945 0.49 -112.1 2.78

106EX2-P1P-112917 11/29/2017 1326 12 475.85 20.1 6.99 0.999 0.17 -103.7 3.17

106EX2-P2R-011018 1/10/2018 1105 2 486.17 19.9 7.02 0.937 0.11 -107.8 3.15

106EX2-P2R-011618 1/16/2018 1250 6 486.40 19.6 6.99 0.918 0.28 -118.8 3.61

106EX2-P2R-012518 1/25/2018 1345 4.5 486.60 20.1 6.90 0.946 0.29 -123.1 3.10

106EX2-P2P-030718 3/7/2018 1515 7 485.50 19.9 6.80 1.05 1.50 -127.3 3.22

106EX2-P2P-041118 4/11/2018 1531 5 474.42 20.6 6.74 1.142 0.29 -152.2 14.00

106EX2-P2P-050918 5/9/2018 1355 7 474.31 20.6 6.72 1.174 0.32 -142.2 5.81

106EX2-P2P-061418 6/14/2018 1526 10 474.45 21.1 6.85 1.131 0.05 -102.2 8.88

106EX2-P3R-080818 8/8/2018 1235 5 487.00 21.0 6.92 1.017 0.08 -81.6 6.92

106EX2-P3R-081618 8/16/2018 1235 7 487.50 21.0 6.88 1.032 0.13 -118.1 1.57

106EX2-P3R-082218 8/22/2018 1205 7 487.50 21.0 6.97 1.053 0.13 -117 2.09

106EX2-P3R-082918 8/29/2018 1215 8 487.50 21.2 6.87 1.044 0.26 -121.4 8.95

106EX2-P3P-091218 9/12/2018 1355 8 475.12 22.0 6.93 1.061 0.35 -155.4 4.35

106EX2-P3P-100418 10/4/2018 1525 8 474.98 21.6 6.83 1.089 0.24 -112.7 7.98

106EX2-P3P-111918 11/19/2018 1440 8 474.61 20.1 6.91 1.047 0.45 -93.3 3.22

106EX2-P4P-012119 1/21/2019 1305 8 479.02 19.4 6.99 1.154 0.29 -126.7 2.28

KAFB-106EX2
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Table 3
Field Water Quality Measurements

Location Name Sample No. Date Time

Gallons 
Removed

Depth to 
Groundwater 
(feet below 

TOC)a

Temp      

(oC) pH (S.U.)

Spec Cond 

(mS/cm2)  DO (mg/L)
ORP    
(mV)

Turbidity 
(NTU)

106IN1-BL-062917 6/29/2017 815 NR 476.10 19.4 7.20 0.738 0.79 -110.6 17.80

106IN1-BL-092617 9/26/2017 1105 90 476.85 21.1 7.00 0.736 0.27 -179.7 2.78

106IN1-P1P-111617 11/16/2017 1100 117 476.15 22.4 6.94 0.937 0.04 -225.1 19.20

106IN1-P1P-112917 11/29/2017 1055 110 476.14 22.1 6.86 0.934 0.16 -180.9 15.90

106IN1-P2P-030718 3/7/2018 1343 268 474.80 23.5 6.34 1.750 0.25 -225.4 63.8

106IN1-P2P-041118 4/11/2018 1355 185 474.53 24.8 6.50 1.744 0.24 -261.6 50.3

106IN1-P2P-050918 5/9/2018 1235 150 474.20 24.7 6.63 0.846 0.26 -257.2 36.3

106IN1-P2P-061418 6/14/2018 1310 220 474.84 24.8 6.76 1.701 0.04 -219.5 36.1

106IN1-P3P-100418b
10/4/2018 NA -- 475.35 -- -- -- -- -- --

106IN1-P3P-111918b
11/19/2018 NA -- 474.51 -- -- -- -- -- --

106IN1-P4P-012119b 1/21/2019 NA -- 473.60 -- -- -- -- -- --

Notes:

*Water level was collected prior to pump installation.

bSample was collected from sound tube using a stainless steel bailer.

°C - degrees Celcius.

DO - Dissolved oxygen.

KAFB - Kirtland Air Force Base.

mg/L - Milligram per liter.

mS/cm2 - Millisiemens per square centimeter.

mV - Millivolts.

NM - Not measured.

No. - Number.

NR - Not recorded. 

NTU - Nephelometric Turbidity Unit.

S.U. - Standard Unit.

TOC - Top of casing.

Baseline (Phase 1)

Recirculation

Passive

a Depth to Groundwater measurements were collected prior to purging (static) and during purging activities. The water level included in this table represents the water level collected 
prior to purging the well. Depth to water could not be measured at KAFB-106MW1-I and KAFB-106MW2-1 due to the size of the casing. KAFB-106MW2-S could not be gauged due to a 
tubing obstruction downhole. 

KAFB-106IN1

Kirtland AFB
Pilot Study Report Page 9 of 9

April 2019
KAFB-019-0001



Table 4
Groundwater Sampling Frequency, Locations, and Analytes

Phase Analyte Locationsa Frequencyb

6 MWs, 2 EWs, 1 IW 1 event (baseline)
6 MWs, 2 EWs 8 events (recirculation, collected on Days 2, 4, 7, 10, 14, 18, 23, and 30) 
6 MWs, 2 EWs, 1 IW 2 events (passive, collected during Weeks 2 and 4)
6 MWs, 2 EWs, 1 IW 1 event (baseline)
6 MWs, 2 EWs, 1 IW 1 event (passive, collected during Week 4)
3 MWsd, 2EWs, 1 IW 1 event (baseline)
3 MWsd, 2EWs, 1 IW 1 event (passive, collected during Week 4)
6 MWs, 2 EWs, 1 IW 1 event (baseline)
6 MWs, 2 EWs 8 events (recirculation, collected on Days 2, 4, 7, 10, 14, 18, 23, and 30) 
6 MWs, 2 EWs, 1 IW 2 events (passive, collected during Weeks 2 and 4)

6 MWs, 2 EWs 1 event (recirculation, collected during Week 4)
6 MWs, 2 EWs, 1 IW 1 event (passive, collected at end of Month 3)
3 MWsd, 2EWs, 1 IW 1 event (recirculation, collected during Week 4)
3 MWsd, 2EWs, 1 IW 1 event (passive, collected at end of Month 3)
6 MWs, 2 EWs 3 events (recirculation, collected during Weeks 2, 3, and 4)
6 MWs, 2 EWs, 1 IW 4 events (passive, collected at end of Months 1, 2, 3, and 4)e

6 MWs, 2 EWs 1 event (recirculation, collected during Week 4)
6 MWs, 2 EWs, 1 IW 1 event (passive, collected at end of Month 3)
3 MWsd, 2EWs, 1 IW 1 event (recirculation, collected during Week 4)
3 MWsd, 2EWs, 1 IW 1 event (passive, collected at end of Month 3)
6 MWs, 2 EWs 4 events (recirculation, collected during Weeks 2, 3, 4, and 5)f

6 MWs, 2 EWs, 1 IW 3 events (passive, collected at end of Months 1, 2, and 3)
Microbial Community (QuantArray-
Chlor) 6 MWs, 2 EWs, 1 IW 1 event (passive, collected at the end of Month 2)
CSIA (Kuder et at, 2012) 3 MWsd, 2EWs, 1 IW 1 event (passive, collected at the end of Month 2)

All Other Analytesc 6 MWs, 2 EWs, 1 IW 1 event (passive, collected at the end of Month 2)

Notes:

a 4 MWs = KAFB-106064, KAFB-106063, KAFB-106MW1, KAFB-106MW2
2 EWs = KAFB-106EX1 and  KAFB-106EX2
1 IW = KAFB-106IN1

CSIA (Kuder et at, 2012)

Kuder, T., Wilson J.T., Philip, P., He, Y.T., 2012. Carbon Isotope Fractionation in Reactions of 1,2 Dibromoethane with FeS and Hydrogen Sulfide. Environ. 
Sci. Technol. 46, 7495-7502.

b The frequency provided is approximate and may be adjusted to collect samples closer together or further apart based on operating conditions and sample 
results. 

All Other Analytesc

Phase 1

Phase 2

Phase 3

Phase 4

Water Isotopes (δ2H) (IRMS) and 
Dye Tracer (Fluorescein) 
(Fluorimetric)

Microbial Community (QuantArray-
Chlor)

CSIA (Kuder et at, 2012)

All Other Analytesc

Microbial Community (QuantArray-
Chlor)

CSIA (Kuder et at, 2012)

All Other Analytesc

Microbial Community (QuantArray-
Chlor)
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Table 4
Groundwater Sampling Frequency, Locations, and Analytes

d Includes shallow monitoring wells KAFB-106064, KAFB-106MW1-S, and KAFB-106MW2-S.
eAn additional sampling event was conducted at the end of the passive phase (Month 4).
fAn additional sampling event was conducted at the end of recirculation  (Week 5).
CSIA - Compound-Specific Isotope Analysis.
EDB - Ethylene dibromide.
EW - Extraction well.
IRMS - Isotope Ratio Mass Spectrometry.
IW - Injection well.
KAFB - Kirtland Air Force Base.
Microbial Community - Microorganism population. 
MW - Monitoring well.
VFA - Volatile Fatty Acid.
VOCs - Volatile organic compound.

c EDB (EPA Method 8011), VOCs (EPA Method 8260B), reduced gases (RSK-175), anions (E353.2, SM4500PE, and SW9056A), VFAs (E300M), dissolved 
iron and manganese (EPA Method 6010C), and alkalinity (SM2320B).
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Table 5
Manual Extraction Well Water Level Measurements 

Well ID Phase Datea

Depth to 
Water (feet 
below TOC)

Drawdown 

(feet)b
Flow Rate 

(gpm)

6/29/2017 476.20 NA NA

10/17/2017 482.58 -6.38 10

10/23/2017 483.25 -7.05 10

10/31/2017 483.40 -7.20 10

11/29/2017 (Static) 475.97 NA NA

12/13/2017 481.28 -5.31 10

12/15/2017 481.61 -5.64 10

12/20/2017 481.64 -5.67 10

12/22/2017 481.58 -5.61 10

12/27/2017 481.77 -5.80 10

1/2/2018 481.71 -5.74 10

1/4/2018 481.80 -5.83 10

1/8/2018 481.90 -5.93 10

1/10/2018 481.41 -5.44 10

1/12/2018 482.12 -6.15 10

1/15/2018 480.47 -4.50 10

1/17/2018 480.90 -4.93 10

1/19/2018 480.62 -4.65 10

1/22/2018 480.61 -4.64 10

1/30/2018 480.52 -4.55 10

6/14/2018 (Static) 474.78 NA NA

7/30/2018 479.46 -4.68 10

8/6/2018 480.11 -5.33 10

8/13/2018 480.06 -5.28 10

8/21/2018 480.33 -5.55 10

6/29/2017 476.70 NA NA

10/17/2017 483.69 -6.99 10

10/23/2017 484.36 -7.66 10

10/31/2017 484.85 -8.15 10

11/29/2017 (Static) 475.93 NA NA

12/13/2017 484.53 -8.60 10

12/15/2017 485.02 -9.09 10

12/20/2017 485.34 -9.41 10

12/22/2017 485.40 -9.47 10

12/27/2017 485.94 -10.01 10

12/29/2017 486.05 -10.12 10

1/2/2018 486.14 -10.21 10

1/4/2018 486.24 -10.31 10

1/8/2018 486.68 -10.75 9

1/10/2018 486.17 -10.24 9

1/12/2018 486.73 -10.80 8

1/15/2018 486.41 -10.48 8

1/17/2018 486.73 -10.80 8

KAFB-106EX1

1

2

3

1

KAFB-106EX2

2
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Table 5
Manual Extraction Well Water Level Measurements 

Well ID Phase Datea

Depth to 
Water (feet 
below TOC)

Drawdown 

(feet)b
Flow Rate 

(gpm)

1/19/2018 486.61 -10.68 8

1/22/2018 486.43 -10.50 7

1/24/2018 486.65 -10.72 7

1/26/2018 486.65 -10.72 7

1/30/2018 486.89 -10.96 7

6/14/2018 (Static) 474.34 NA NA

7/30/2018 487.07 -12.73 7

7/31/2018 487.25 -12.91 7

8/1/2018 487.35 -13.01 7

8/2/2018 487.34 -13.00 7

8/6/2018 487.32 -12.98 6

8/7/2018 487.37 -13.03 6

8/8/2018 487.50 -13.16 6

8/9/2018 487.54 -13.20 6

8/10/2018 487.66 -13.32 6

8/13/2018 487.51 -13.17 6

8/14/2018 487.54 -13.20 6

8/16/2018 487.51 -13.17 5

8/20/2018 487.52 -13.18 5

8/21/2018 487.52 -13.18 5

8/23/2018 487.55 -13.21 5

8/30/2018 487.36 -13.02 4

9/4/2018 487.42 -13.08 4

Notes:

gpm - Gallons per minute.

ID - Identification.

KAFB - Kirtland Air Force Base.

TOC - Top of casing.

bDrawdown is determined by subtracting the static water level measured during the previous passive Phase from the 
water level measured during the active recirculation (pumping) Phase.

3KAFB-106EX2

KAFB-106EX2 2

a Only dates in which water levels were measured during active recirculation are included. 
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Table 6
Amendment Batching Summary

Batch # Date Phase DAP (kg) KI (kg)

Wilclear Plus® Lactate 
(gallons)

Potable Water 
(gallons)

12/22/2017 127 33 135 315

1/4/2018 0 12 50 200

1/11/2018 0 6 25 100

1/15/2018 0 6 25 100

2 1/23/2018 23 14 55 220

3 7/30/2018 38 0 90 360

4 8/6/2018 29 0 70 280

5 8/14/2018 26 0 62 248

6 8/23/2018 28 0 66 264

7 8/30/2018 22 0 52 208

293 71 630 2295

Notes:

DAP - Diammonium phosphate.

kg - Kilogram.

KI - Potassium iodide.

3

TOTAL

Brought tank level up to 450 gallons. Start injection on 7/30/18 at 1504.

Brought tank level up to 500 gallons. Resume injection on 8/6/18 at 1539.

Level was at 190 gallons, needed 310 gallons to bring level up to 500. Resume injection on 8/14/18 at 1453.

Resume injection on 8/23/18 at 1431.

Resume injection on 8/30/18 at 1301. Finish Phase 3 injection on 9/9/18 at 1525. Flush injection well for approximately 1 hour.

1

Notes

Mounding increases, decide to add less DAP. Removed 200 gallons of amendment mixture from tank and store in tote to 
accommodate this batch without DAP. Brought tank level up to ~450 gallons. Start injecting new mixture on 1/5/18 at 0820.

Also added 100 gallons of diluted mixture that was previously removed from tank on 1/4 (prior to mixing batch 2). Brought tank 
level up to ~450 gallons. Used same ratio as 1/4/18 mix.

Also added 100 gallons of diluted mixture that was previously removed from tank on 1/4/18 (prior to mixing batch 2). Brought 
tank level up to ~510 gallons. Used same ratio as 1/4/18 mix.

2

Brought tank level up from 175 to 450 gallons. Finish Phase 2 injection on 2/3/18 at 1130. Inject remaining 11 gallons of 
amendment and flush injection well for 1 hour at 17 gpm on 2/7/18. System off at 1725.

Stopped injecting on 12/23/17 due to crystallization issues in chemical feed pump. Removed 150 gallons of batch 1 mixture 
from tank, and added 150 gallons of water on 12/28. Resumed injection of amendments on 12/29/17 at 0806. Diluted the 
remaining stored 150 gallons of mixture with 75 gallons of water, and added the 225 gallons to the tank on 1/2/18. 

Kirtland AFB
Pilot Study Report Page 1 of 1

April 2019
KAFB-019-0001



Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 5950 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 1120 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 316 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) 261 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) 9.5 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 118 4.8 NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 11300 4.8 NS -- -- NS -- -- NS -- -- NS -- --
PMMO 136 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 639 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 69100 4.8 NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 113 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 19200 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 9950 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 1090000 4.8 NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) 0.5 J 4.8 NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE ND UJ 0.0188 ND UJ 0.0194 NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01

ACETYLENE ND U 10 ND U 10 NS -- -- NS -- -- NS -- --

ETHANE ND U 4 ND U 4 NS -- -- NS -- -- NS -- --
ETHYLENE ND U 5 ND U 5 NS -- -- NS -- -- NS -- --
METHANE ND U 2 ND U 2 NS -- -- NS -- -- NS -- --
PROPANE ND U 6 ND U 6 NS -- -- NS -- -- NS -- --

ALKALINITY 206 1 311 1 NS -- -- NS -- -- NS -- --
BROMIDE 0.178 0.125 0.165 0.125 NS -- -- NS -- -- NS -- --
CHLORIDE 15.7 0.33 13.3 0.33 NS -- -- NS -- -- NS -- --
IODIDE ND U 0.2 ND U 0.75 NS -- -- NS -- -- NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- --
O-PHOSPHATE (AS P) ND U 0.02 ND U 0.02 NS -- -- NS -- -- NS -- --
SULFATE 16.2 1 16.4 1 NS -- -- NS -- -- NS -- --

ACETIC ACID ND U 1 0.63 J 1 NS -- -- NS -- -- NS -- --
BUTYRIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
FORMIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
LACTIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
PROPIONIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
PYRUVIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
VALERIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

106063-BL-071817 106063-BL-091817 106063-P1R-100417 106063-P1R-100617 106063-P1R-100917

7/18/2017 9/18/2017 10/4/2017 10/6/2017 10/9/2017

Original Baselineb New Baseline - QED Pumpsc

REG REG REG REG REG

Phase 1 Recirculation Phase 1 Recirculation
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase Designation

Sample ID

Sample Date

Sample Pupose

106063-BL-071817 106063-BL-091817 106063-P1R-100417 106063-P1R-100617 106063-P1R-100917

7/18/2017 9/18/2017 10/4/2017 10/6/2017 10/9/2017

Original Baselineb New Baseline - QED Pumpsc

REG REG REG REG REG

Phase 1 Recirculation Phase 1 Recirculation

IRON 0.054 0.06 0.193 0.06 NS -- -- NS -- -- NS -- --

MANGANESE 0.308 0.006 0.438 0.006 NS -- -- NS -- -- NS -- --

δ2H (0/00)                          
Mass Spectrometry, USGS 
Reston, VA

DELTA2H -96.01 -99 -95.56 -99 -94.59 -99 -96.02 -99 -95.95 -99

1,1,2-TRICHLOROETHANE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
1,2,4-TRIMETHYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
1,2-DIBROMOETHANE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
1,2-DICHLOROETHANE ND U 1 1.86 J 1 NS -- -- NS -- -- NS -- --
1,3,5-TRIMETHYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
2-BUTANONE ND U 10 ND U 10 NS -- -- NS -- -- NS -- --
2-CHLOROTOLUENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
2-HEXANONE ND U 5 ND U 5 NS -- -- NS -- -- NS -- --
4-METHYL-2-PENTANONE ND U 5 ND U 5 NS -- -- NS -- -- NS -- --
ACETONE 31.8 10 16.1 J 10 NS -- -- NS -- -- NS -- --
BENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
CARBON DISULFIDE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
CHLOROMETHANE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
DICHLORODIFLUOROMETHANE ND U 2 ND U 2 NS -- -- NS -- -- NS -- --
ETHYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
ISOPROPYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
METHYL TERT-BUTYL ETHER ND U 1 0.561 J 1 NS -- -- NS -- -- NS -- --
METHYLENE CHLORIDE ND U 2 ND U 2 NS -- -- NS -- -- NS -- --
NAPHTHALENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

N-BUTYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
N-PROPYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
P-ISOPROPYLTOLUENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
SEC-BUTYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
TERT-BUTYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
TOLUENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
TRICHLOROETHENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
TRICHLOROFLUOROMETHANE ND U 2 ND U 2 NS -- -- NS -- -- NS -- --
XYLENES ND U 3 ND U 3 NS -- -- NS -- -- NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

ND = Not detected.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

µg/L = Microgram per liter.

KAFB = Kirtland Air Force Base.

mg/L = Milligram per liter.

a. EPA analytical methods listed are for the most recent sampling event.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

NS = Not sampled.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                               
EPA Method 8260

VOCs (µg/L)                                
EPA Method 8260
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 0.0191 NS -- --

ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01

NS -- -- NS -- -- NS -- -- ND U 10 NS -- --

NS -- -- NS -- -- NS -- -- ND U 4 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
NS -- -- NS -- -- NS -- -- ND U 2 NS -- --
NS -- -- NS -- -- NS -- -- ND U 6 NS -- --

NS -- -- NS -- -- NS -- -- 213 1 NS -- --
NS -- -- NS -- -- NS -- -- 0.149 J- 0.125 NS -- --
NS -- -- NS -- -- NS -- -- 12.9 0.33 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.75 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.375 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.02 NS -- --
NS -- -- NS -- -- NS -- -- 26 1 NS -- --

NS -- -- NS -- -- NS -- -- 0.65 J 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --

106063-P1R-110117106063-P1R-101217 106063-P1R-101617

10/12/2017 10/16/2017

106063-P1R-102017 106063-P1R-102417

REG REG REGREG REG

10/20/2017 10/24/2017 11/1/2017

Phase 1 RecirculationPhase 1 Recirculation
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON

MANGANESE

δ2H (0/00)                          
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE

N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

ND = Not detected.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

µg/L = Microgram per liter.

KAFB = Kirtland Air Force Base.

mg/L = Milligram per liter.

a. EPA analytical methods listed are for the most recent sampling event.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

NS = Not sampled.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                               
EPA Method 8260

VOCs (µg/L)                                
EPA Method 8260

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106063-P1R-110117106063-P1R-101217 106063-P1R-101617

10/12/2017 10/16/2017

106063-P1R-102017 106063-P1R-102417

REG REG REGREG REG

10/20/2017 10/24/2017 11/1/2017

Phase 1 RecirculationPhase 1 Recirculation

NS -- -- NS -- -- NS -- -- ND U 0.06 NS -- --

NS -- -- NS -- -- NS -- -- 0.0331 0.006 NS -- --

-95.92 -99 -96.05 -99 -95.37 -99 -97.16 -99 -94.1 -99

NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- 0.881 J 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 10 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
NS -- -- NS -- -- NS -- -- ND U 10 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 2 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 2 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --

NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 2 NS -- --
NS -- -- NS -- -- NS -- -- ND U 3 NS -- --
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 0.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- 123000 8.9
NS -- -- 245 4.9 NS -- -- NS -- -- 20600 8.9
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 0.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- 48700 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- 126 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- 1970 4.9 NS -- -- NS -- -- 106 8.9
NS -- -- 230 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- 8730 4.9 NS -- -- NS -- -- 16.9 8.9
NS -- -- NS -- -- NS -- -- NS -- -- ND U 8.9
NS -- -- 53000 4.9 NS -- -- NS -- -- 20100 8.9
NS -- -- 30.2 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 788 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- 27200 4.9 NS -- -- NS -- -- 124000 8.9
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 0.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- 6230 4.9 NS -- -- NS -- -- 9740 8.9
NS -- -- 115000 4.9 NS -- -- NS -- -- 14400 8.9
NS -- -- 698000 4.9 NS -- -- NS -- -- 11600000 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 8.9
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U

0.0105 J 0.019 ND U 0.0191 0.981 0.0948 2.92 0.188 2.47 J+ 0.194

ND U 0.01 ND U 0.01 NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

ND U 4 ND U 4 ND U 4 ND U 4 ND U 4
ND U 5 ND U 5 ND U 5 ND U 5 1.83 J 5
ND U 2 ND U 2 1.71 J 2 46.6 2 39.4 J+ 2
ND U 6 ND U 6 ND U 6 ND U 6 ND U 6

154 1 178 1 284 1 358 1 327 1
0.136 J 0.125 0.177 J 0.125 0.634 0.125 0.623 0.25 0.538 0.125
12.4 0.33 12.2 0.33 42.6 0.33 54.2 0.66 39.7 0.33
ND U 0.75 ND U 0.75 ND U 0.75 ND U 0.75 ND U 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375

0.0281 J 0.02 0.0116 J 0.02 0.0172 J 0.02 0.0154 J 0.02 ND U 0.02
27.7 1 24.8 1 17.2 J+ 1 0.873 J+ 2 5.29 1

1.29 1 0.64 J 1 ND U 1 ND U 1 0.45 J 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 0.94 J 1 1.07 1 1.68 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

106063-P1P-111517 106063-P1P-112817 106063-P2R-011018

11/15/2017 11/28/2017 1/10/2018

106063-P2R-011818 106063-P2R-012518

REG REGREG REG REG

1/18/2018 1/25/2018

Phase 1 Passive Phase 1 Passive Phase 2 Recirculation
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON

MANGANESE

δ2H (0/00)                          
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE

N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

ND = Not detected.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

µg/L = Microgram per liter.

KAFB = Kirtland Air Force Base.

mg/L = Milligram per liter.

a. EPA analytical methods listed are for the most recent sampling event.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

NS = Not sampled.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                               
EPA Method 8260

VOCs (µg/L)                                
EPA Method 8260

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106063-P1P-111517 106063-P1P-112817 106063-P2R-011018

11/15/2017 11/28/2017 1/10/2018

106063-P2R-011818 106063-P2R-012518

REG REGREG REG REG

1/18/2018 1/25/2018

Phase 1 Passive Phase 1 Passive Phase 2 Recirculation

ND U 0.06 ND U 0.06 0.129 0.06 1.68 0.06 0.254 J- 0.06

0.0393 0.006 0.0782 0.006 0.234 0.006 3.56 0.006 0.574 J- 0.006

-95.56 -99 -95.76 -99 NS -- -- NS -- -- NS -- --

ND U 1 ND U 1 ND U 25 ND U 12.5 ND U 25
ND U 1 ND U 1 157 25 154 12.5 256 25
ND U 1 ND U 1 ND U 25 ND U 12.5 ND U 25
ND U 1 0.605 J 1 ND U 25 ND U 12.5 ND U 25
ND U 1 ND U 1 68.9 25 76.8 12.5 120 25
ND U 10 ND U 10 ND U 250 ND U 125 ND U 250
ND U 1 ND U 1 ND U 25 ND U 12.5 ND U 25
ND U 5 ND U 5 ND U 125 ND U 62.5 ND U 125
ND U 5 ND U 5 ND U 125 46.2 J 62.5 ND U 125
8.05 J 10 7.26 J 10 ND U 250 67.6 J 125 ND U 250
ND U 1 ND U 1 2800 25 3160 12.5 3100 25
ND U 1 ND U 1 ND U 25 ND U 12.5 ND U 25
ND U 1 ND U 1 20.2 25 ND U 12.5 ND U 25
ND U 2 ND U 2 ND U 50 ND U 25 ND U 50
ND U 1 ND U 1 65.5 25 192 12.5 541 25
ND U 1 ND U 1 43 J 25 57 12.5 82.3 25
ND U 1 ND U 1 ND U 25 ND U 12.5 ND U 25
ND U 2 ND U 2 ND U 50 ND U 25 ND U 50
ND U 1 ND U 1 45 25 72.7 12.5 83.7 25

ND U 1 ND U 1 ND U 25 8.31 J 12.5 ND U 25
ND U 1 ND U 1 31.1 J 25 53.7 12.5 89.9 25
ND U 1 ND U 1 ND U 25 12.5 J 12.5 ND U 25
ND U 1 ND U 1 ND U 25 10.9 J 12.5 15.9 J 25
ND U 1 ND U 1 ND U 25 ND U 12.5 ND U 25
ND U 1 ND U 1 43.8 J 25 282 12.5 1050 25
ND U 1 ND U 1 ND U 25 ND U 12.5 ND U 25
ND U 2 ND U 2 ND U 50 ND U 25 ND U 50
ND U 3 ND U 3 715 75 935 37.5 1380 75
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 147000 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 5210 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 78100 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 141 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 235 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 162 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 4390 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 333 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 47500 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 3460 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 2120 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 3160000 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U NS -- -- NS -- -- NS -- --

4.4 J+ 1.91 3.78 J 1.89 3.54 0.189 1.81 0.0949 3.1 0.031 3.9 0.03

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

ND U 4 ND U 4 ND U 4 ND U 4 ND U 4 ND U 4
3.04 J 5 4.12 5 6.2 5 7.7 5 8.8 5 8.2 5
49.6 2 64.79 2 48.11 2 9.6 2 9.98 2 3.9 2
ND U 6 ND U 6 ND U 6 ND U 6 ND U 6 ND U 6

352 1 296 1 372 1 400 1 370 5 380 5
0.512 0.25 0.499 J- 0.25 0.566 0.25 0.585 0.25 1.3 1 0.99 0.5
42.4 0.66 44.2 0.66 49.1 0.66 52 0.66 42 1 49 0.5
ND U 0.75 ND U 0.75 ND U 0.75 ND U 0.75 ND U 0.75 1.3 0.75
NS -- -- ND U 0.2 ND U 0.2 ND U 0.2 NS -- -- NS -- --
NS -- -- ND U 0.2 ND U 0.2 ND U 0.2 NS -- -- NS -- --
ND U 0.375 NS -- -- NS -- -- NS -- -- ND R 0.05 ND U 0.05
ND U 0.02 ND U 0.02 ND U 0.02 0.0238 0.02 ND R 0.15 ND U 0.15
ND U 2 ND U 2 ND U 2 ND U 2 4.1 2 ND U 1

1.3 1 2.1 1 0.8 J 1 0.9 J 1 0.6 J 1 0.9 J 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
0.98 J 1 0.8 J 1 0.7 J 1 0.6 J 1 0.8 J 1 0.9 J 1

1 1 1 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

106063-P3R-080818 106063-P3R-081618106063-P2P-030618 106063-P2P-041018 106063-P2P-050818 106063-P2P-061218

REG REGREG REG REG REG

8/8/2018 8/16/20183/6/2018 4/10/2018 5/8/2018 6/12/2018

Phase 2 Passive Phase 3 Recirculation
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON

MANGANESE

δ2H (0/00)                          
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE

N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

ND = Not detected.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

µg/L = Microgram per liter.

KAFB = Kirtland Air Force Base.

mg/L = Milligram per liter.

a. EPA analytical methods listed are for the most recent sampling event.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

NS = Not sampled.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                               
EPA Method 8260

VOCs (µg/L)                                
EPA Method 8260

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106063-P3R-080818 106063-P3R-081618106063-P2P-030618 106063-P2P-041018 106063-P2P-050818 106063-P2P-061218

REG REGREG REG REG REG

8/8/2018 8/16/20183/6/2018 4/10/2018 5/8/2018 6/12/2018

Phase 2 Passive Phase 3 Recirculation

1.54 0.06 2.18 J- 0.06 4.92 0.06 8.3 0.06 4.9 0.05 4.2 0.05

1.71 0.006 2.22 J+ 0.006 3.19 0.006 4.23 0.006 4.2 0.003 4.5 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 25 ND U 25 ND U 50 ND U 25 ND U 0.5 ND U 0.5
ND U 25 190 25 257 50 264 25 210 20 270 100
ND U 25 ND U 25 ND U 50 ND U 25 5.3 J+ 1 ND U 1
ND U 25 ND U 25 ND U 50 ND U 25 3 1 2.7 1
95.9 25 96.2 25 118 50 131 25 120 J+ 0.5 120 0.5
ND U 250 ND U 250 ND U 500 ND U 250 3.9 J+ 10 3.5 J 10
ND U 25 ND U 25 ND U 50 ND U 25 ND U 0.5 38 0.5
ND U 125 ND U 125 ND U 250 ND U 125 22 J+ 5 22 5
ND U 125 ND U 125 ND U 250 69.6 J 125 52 J+ 5 52 5
ND U 250 ND U 250 ND U 500 ND U 250 24 J+ 10 19 10

2460 25 2050 25 2120 50 2940 25 2500 20 2300 100
ND U 25 ND U 25 ND U 50 ND U 25 ND U 2 ND U 2
ND U 25 ND U 25 ND U 50 ND U 25 ND U 1 ND U 1
ND U 50 ND U 50 ND U 100 ND U 50 ND U 1 ND U 1
866 25 784 25 1080 50 1500 25 1100 20 1300 100
91.9 25 106 25 135 50 169 25 160 J+ 1 140 1
ND U 25 ND U 25 ND U 50 ND U 25 0.45 J+ 0.5 0.48 J 0.5
ND U 50 ND U 50 ND U 100 ND U 50 ND U 5 ND U 5
69.6 25 80.4 25 126 50 127 25 100 J+ 5 100 5

ND U 25 ND U 25 ND U 50 17 J 25 16 J+ 1 17 1
85.8 25 75.7 25 103 50 132 25 100 J+ 1 100 1
102 25 105 25 142 50 140 25 150 J+ 1 150 1
14.8 J 25 13.1 J 25 ND U 50 23.5 J 25 17 J+ 1 17 1
ND U 25 ND U 25 ND U 50 ND U 25 1.3 J+ 1 ND U 1

4080 25 3770 25 6680 50 6320 25 3200 20 2900 100
ND U 25 ND U 25 ND U 50 ND U 25 ND U 1 ND U 1
ND U 50 ND U 50 ND U 100 ND U 50 ND U 1 ND U 1

1580 75 1290 75 1760 150 1850 75 1600 10 2100 50
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- 0.3 J 0.5
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1

149000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 44900 5.1
5180 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 1430 5.1
2.2 0.5 NS -- -- NS -- -- NS -- -- NS -- -- 13.9 0.5
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1

66100 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 38200 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 28.8 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
49.8 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
26.3 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 273 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 0.5 J 5.1
374 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 2200 5.1
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

1490 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 642 5.1
143000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 80200 5.1

ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- 2.6 0.5
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1

1670 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 592 5.1
634 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 694 5.1

5580000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 1510000 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1
ND U NS -- -- NS -- -- NS -- -- NS -- -- ND U

4.7 0.03 6.4 0.03 6.1 0.029 6.1 0.029 3.4 0.015 1.8 0.0059

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

ND U 4 ND U 4 ND U 4 ND U 4 ND U 4 ND U 4
9.6 5 6.4 5 8.7 5 11 5 17.5 5 17.5 5
23.7 2 15.5 2 21.7 2 39.6 2 102.3 2 244 2
ND U 6 ND U 6 ND U 6 ND U 6 ND U 6 0.9 J 6

380 5 400 5 390 5 400 5 410 5 420 5
1.1 0.5 0.98 0.5 0.87 0.5 0.94 0.5 1.8 0.5 1.2 0.5
49 0.5 52 0.5 52 0.5 52 0.5 49 0.5 48 0.5
4.4 0.75 5.3 0.75 5 0.75 7.4 0.75 11 0.75 12 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND 0.05 ND U 0.05 ND U 0.05 ND U 0.05 ND U 0.05 ND U 0.05
ND 0.15 ND U 0.15 ND U 0.15 ND U 0.15 ND U 0.15 ND UJ 0.15
2.9 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

2.1 1 4.8 1 4.4 1 18.6 10 51.8 10 50.5 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 0.7 J 10 0.6 J 1
0.8 J 1 0.8 J 1 0.6 J 1 0.6 J 1 0.4 J 1 1 J 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

106063-P3P-100418 106063-P3P-111518106063-P3R-082218 106063-P3R-082918 106063-P3R-082918-FD 106063-P3P-091218

REG REG FD REG REG REG

10/4/2018 11/15/20188/22/2018 8/29/2018 8/29/2018 9/12/2018

Phase 3 Recirculation Phase 3 PassivePhase 3 Recirculation
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON

MANGANESE

δ2H (0/00)                          
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE

N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

ND = Not detected.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

µg/L = Microgram per liter.

KAFB = Kirtland Air Force Base.

mg/L = Milligram per liter.

a. EPA analytical methods listed are for the most recent sampling event.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

NS = Not sampled.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                               
EPA Method 8260

VOCs (µg/L)                                
EPA Method 8260

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106063-P3P-100418 106063-P3P-111518106063-P3R-082218 106063-P3R-082918 106063-P3R-082918-FD 106063-P3P-091218

REG REG FD REG REG REG

10/4/2018 11/15/20188/22/2018 8/29/2018 8/29/2018 9/12/2018

Phase 3 Recirculation Phase 3 PassivePhase 3 Recirculation

4.3 0.05 3.8 0.05 3.8 0.05 5 0.05 8 0.05 8.4 0.05

4.8 0.003 4.9 0.003 4.9 0.003 5.5 0.003 6.6 0.003 6.3 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 0.5 ND U 50 ND U 50 ND U 25 ND U 50
290 20 310 50 330 100 410 100 600 50 510 100
ND U 20 8.4 J+ 1 ND U 100 ND U 100 ND U 50 ND U 100
ND U 20 3 1 ND U 100 ND U 100 ND U 50 ND U 100
130 10 130 J+ 0.5 140 50 150 50 210 25 190 50
ND U 200 6.2 J+ 10 ND U 1000 ND U 1000 ND U 500 ND U 1000
ND U 10 ND U 0.5 ND U 50 ND U 50 ND U 25 ND U 50
ND U 100 38 J+ 5 ND U 500 ND U 500 100 J 250 ND U 500
68 J 100 63 J+ 5 ND U 500 ND U 500 ND U 250 ND U 500
ND U 200 34 J+ 10 ND U 1000 ND U 1000 ND U 500 ND U 1000

2700 20 3000 50 3100 100 3500 100 6200 50 5200 100
ND U 40 ND U 2 ND U 200 ND U 200 ND U 100 ND U 200
ND U 20 ND U 1 ND U 100 ND U 100 ND U 50 ND U 100
ND U 20 ND U 1 ND U 100 ND U 100 ND U 50 ND U 100

1400 20 1500 50 1600 100 1600 100 2200 50 2100 100
160 20 160 J+ 1 160 100 170 100 220 50 200 100
ND U 10 0.48 J+ 0.5 ND U 50 ND U 50 ND U 25 ND U 50
ND U 100 ND U 5 270 J 500 ND U 500 ND U 250 ND U 500
120 100 140 J+ 5 ND U 500 ND U 500 200 J 250 ND U 500

19 J 20 20 J+ 1 ND U 100 ND U 100 28 J 50 ND U 100
110 20 110 J+ 1 120 100 120 100 150 50 140 100
130 20 160 J+ 1 140 100 120 100 110 50 73 J 100
19 J 20 18 J+ 1 ND U 100 ND U 100 27 J 50 ND U 100
ND U 20 1.5 J+ 1 ND U 100 ND U 100 ND U 50 ND U 100

4100 50 6700 50 6800 100 10000 100 18000 100 19000 200
ND U 20 ND U 1 ND U 100 ND U 100 ND U 50 ND U 100
ND U 20 ND U 1 ND U 100 ND U 100 ND U 50 ND U 100

2600 10 3100 25 3200 50 3800 50 5900 25 6000 50
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ

ND U 5.3
ND U 5.3
ND U 0.5
ND U 5.3
ND U 5.3

376000 5.3
3370 5.3
0.6 0.5
ND U 5.3

91800 5.3
20 5.3
ND U 5.3
ND U 5.3
ND U 5.3

1060 5.3
ND U 5.3

1360 5.3
NS -- --

1960 5.3
142000 5.3

ND U 5.3
ND U 5.3

8780 5.3
3180 5.3

19600000 5.3
ND U 5.3
ND U 5.3
ND U 0.5

0.84 0.0031

NS -- --

ND 10

ND 4
16.2 5
777.8 2
ND 6

430 5
0.73 0.5
48 0.5
12 1.5
NS -- --
NS -- --
ND 0.05
ND 0.15
ND 1

39.9 10
ND 1
0.3 1
0.5 1
ND 1
ND 1
ND 1

106063-P4P-011719

REG

1/17/2019

Phase 4 Passive
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Table 7
Groundwater Analytical Results for KAFB-106063 

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON

MANGANESE

δ2H (0/00)                          
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE

N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

ND = Not detected.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

µg/L = Microgram per liter.

KAFB = Kirtland Air Force Base.

mg/L = Milligram per liter.

a. EPA analytical methods listed are for the most recent sampling event.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

NS = Not sampled.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                               
EPA Method 8260

VOCs (µg/L)                                
EPA Method 8260

Result Val Qual LOQ

106063-P4P-011719

REG

1/17/2019

Phase 4 Passive

7.3 0.05

5.5 0.003

NS -- --

ND 500
520 1000
ND 1000
NA -- --
ND 500
ND 10000
ND 500
ND 5000
ND 5000
ND 10000

5000 1000
ND 2000
ND 1000
NA -- --
NA -- --
ND 1000
ND 500
ND 5000
ND 5000

ND 1000
ND 1000
ND 1000
ND 1000
ND 1000

16000 1000
ND 1000
ND 1000

5200 500
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.6 NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 42500 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 6400 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) ND U 0.6 NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 28200 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) 4890 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 45.3 6.2 NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 19200 6.2 NS -- -- NS -- -- NS -- -- NS -- --
PMMO ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 32.3 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 147000 6.2 NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) ND U 0.6 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 8.3 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 11500 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 11400 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 356000 6.2 NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) ND U 6.2 NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.6 NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE 6.27 0.385 143 J+ 9.67 NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 144.5 0.01

ACETYLENE ND U 10 ND U 10 NS -- -- NS -- -- NS -- --
ETHANE ND U 4 1.65 J 4 NS -- -- NS -- -- NS -- --
ETHYLENE 1.09 J 5 17.8 5 NS -- -- NS -- -- NS -- --
METHANE 26 2 179 2 NS -- -- NS -- -- NS -- --
PROPANE ND U 6 2.14 J 6 NS -- -- NS -- -- NS -- --

ALKALINITY 200 1 354 1 NS -- -- NS -- -- NS -- --
BROMIDE 0.159 0.125 0.283 0.125 NS -- -- NS -- -- NS -- --
CHLORIDE 11.5 0.33 13 0.33 NS -- -- NS -- -- NS -- --
IODIDE ND U 0.2 ND U 0.75 NS -- -- NS -- -- NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- --
O-PHOSPHATE (AS P) 0.0109 0.02 ND U 0.02 NS -- -- NS -- -- NS -- --
SULFATE 11.7 1 ND U 1 NS -- -- NS -- -- NS -- --

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Original Baselineb New Baseline - QED Pumpsc

106064-BL-081617 106064-BL-091917 106064-P1R-100417 106064-P1R-100417-FD 106064-P1R-100617

REG REG REG FD REG

8/16/2017 9/19/2017 10/4/2017 10/4/2017 10/6/2017

Phase 1 Recirculation Phase 1 Recirculation
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase Designation

Sample ID

Sample Date

Sample Pupose

Original Baselineb New Baseline - QED Pumpsc

106064-BL-081617 106064-BL-091917 106064-P1R-100417 106064-P1R-100417-FD 106064-P1R-100617

REG REG REG FD REG

8/16/2017 9/19/2017 10/4/2017 10/4/2017 10/6/2017

Phase 1 Recirculation Phase 1 Recirculation

ACETIC ACID ND U 1 15.7 1 NS -- -- NS -- -- NS -- --
BUTYRIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
FORMIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
LACTIC ACID ND U 1 0.51 J 1 NS -- -- NS -- -- NS -- --
PROPIONIC ACID ND U 1 1.46 1 NS -- -- NS -- -- NS -- --
PYRUVIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
VALERIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

IRON 0.315 J 0.06 2.62 0.06 NS -- -- NS -- -- NS -- --
MANGANESE 1.21 J- 0.006 2.13 0.006 NS -- -- NS -- -- NS -- --

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H -95.99 -99 -94.52 -99 -93.39 -99 -94.11 -99 123.55 -99

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ NA -- -- -11.4 ±2‰ -- -- NS -- -- NS -- -- NS -- --

1,1,2-TRICHLOROETHANE ND U 1.25 ND U 50 NS -- -- NS -- -- NS -- --
1,2,4-TRIMETHYLBENZENE 12.7 1.25 141 50 NS -- -- NS -- -- NS -- --
1,2-DIBROMOETHANE 9.65 1.25 148 50 NS -- -- NS -- -- NS -- --
1,2-DICHLOROETHANE 2.22 J 1.25 ND U 50 NS -- -- NS -- -- NS -- --
1,3,5-TRIMETHYLBENZENE ND U 1.25 37.5 J 50 NS -- -- NS -- -- NS -- --
2-BUTANONE ND U 12.5 ND U 500 NS -- -- NS -- -- NS -- --
2-CHLOROTOLUENE ND U 1.25 ND U 50 NS -- -- NS -- -- NS -- --
2-HEXANONE ND U 6.25 ND U 250 NS -- -- NS -- -- NS -- --
4-METHYL-2-PENTANONE 5.28 J 6.25 ND U 250 NS -- -- NS -- -- NS -- --
ACETONE 13.7 J+ 12.5 ND U 500 NS -- -- NS -- -- NS -- --
BENZENE 301 1.25 4730 50 NS -- -- NS -- -- NS -- --
CARBON DISULFIDE ND U 1.25 ND U 50 NS -- -- NS -- -- NS -- --
CHLOROMETHANE ND U 1.25 ND U 50 NS -- -- NS -- -- NS -- --
DICHLORODIFLUOROMETHANE ND U 2.5 ND U 100 NS -- -- NS -- -- NS -- --
ETHYLBENZENE 41.9 1.25 577 50 NS -- -- NS -- -- NS -- --
ISOPROPYLBENZENE 6.16 1.25 51.5 J 50 NS -- -- NS -- -- NS -- --
METHYL TERT-BUTYL ETHER 0.717 J 1.25 ND U 50 NS -- -- NS -- -- NS -- --
METHYLENE CHLORIDE ND U 2.5 ND U 100 NS -- -- NS -- -- NS -- --
NAPHTHALENE 4.96 1.25 56.2 J 50 NS -- -- NS -- -- NS -- --
N-BUTYLBENZENE 0.795 J 1.25 ND U 50 NS -- -- NS -- -- NS -- --
N-PROPYLBENZENE 5.85 1.25 37.8 J 50 NS -- -- NS -- -- NS -- --
P-ISOPROPYLTOLUENE 5.06 1.25 31.8 J 50 NS -- -- NS -- -- NS -- --
SEC-BUTYLBENZENE 1.61 J 1.25 ND U 50 NS -- -- NS -- -- NS -- --
TERT-BUTYLBENZENE ND U 1.25 ND U 50 NS -- -- NS -- -- NS -- --
TOLUENE 92.6 1.25 7330 50 NS -- -- NS -- -- NS -- --
TRICHLOROETHENE ND U 1.25 ND U 50 NS -- -- NS -- -- NS -- --
TRICHLOROFLUOROMETHANE ND U 2.5 ND U 100 NS -- -- NS -- -- NS -- --
XYLENES 66 3.75 2010 150 NS -- -- NS -- -- NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- 76 1.9 NS -- --

33.529 0.01 9.946 0.01 2.504 0.01 3.289 0.01 4.128 0.01 6.553 0.01

NS -- -- NS -- -- NS -- -- NS -- -- ND U 10 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 4 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 3.18 J 5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 1.9 J 2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 6 NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- 317 1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 0.53 0.125 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 44.5 0.33 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.75 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.375 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.02 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 13.8 1 NS -- --

106064-P1R-101217 106064-P1R-101617

REG REG REG REG REG

10/12/2017 10/16/2017

106064-P1R-100917

REG

10/9/2017

106064-P1R-102017 106064-P1R-102417 106064-P1R-110117

10/20/2017 10/24/2017 11/1/2017

Phase 1 RecirculationPhase 1 Recirculation
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106064-P1R-101217 106064-P1R-101617

REG REG REG REG REG

10/12/2017 10/16/2017

106064-P1R-100917

REG

10/9/2017

106064-P1R-102017 106064-P1R-102417 106064-P1R-110117

10/20/2017 10/24/2017 11/1/2017

Phase 1 RecirculationPhase 1 Recirculation

NS -- -- NS -- -- NS -- -- NS -- -- 5.7 U 1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 1 NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- 0.689 0.06 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 2.11 0.006 NS -- --

-56.22 -99 -80.18 -99 -91.39 -99 -90.18 -99 -90.67 -99 -85.04 -99

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 350 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 76.7 J 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 111 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 500 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 170 J 250 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 250 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 500 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 3140 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 100 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 894 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 77.9 J 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 100 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 105 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 72.7 J 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 51.2 J 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 7540 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 100 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 3350 150 NS -- --
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 1
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- 84200 4.9 NS -- -- NS -- -- 119000 10.4
NS -- -- 4520 4.9 NS -- -- NS -- -- 23600 10.4
NS -- -- 0.6 0.5 NS -- -- NS -- -- ND U 1
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- 103000 4.9 NS -- -- NS -- -- 89700 10.4
NS -- -- 5 4.9 NS -- -- NS -- -- 10.7 10.4
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- 75.4 4.9 NS -- -- NS -- -- 228 10.4
NS -- -- NS -- -- NS -- -- NS -- -- 4.3 J 10.4
NS -- -- 6760 4.9 NS -- -- NS -- -- 17400 10.4
NS -- -- 69.7 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 422 4.9 NS -- -- NS -- -- 590 10.4
NS -- -- 96100 4.9 NS -- -- NS -- -- 298000 10.4
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 1
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- 22100 4.9 NS -- -- NS -- -- 17800 10.4
NS -- -- 8480 4.9 NS -- -- NS -- -- 8300 10.4
NS -- -- 6130000 4.9 NS -- -- NS -- -- 22700000 10.4
NS -- -- NS -- -- NS -- -- NS -- -- ND U 10.4
NS -- -- ND U 4.9 NS -- -- NS -- -- ND U 10.4
NS -- -- 0.3 J 0.5 NS -- -- NS -- -- ND U

43.1 3.83 20.3 1.91 69.9 1.9 65 1.88 80.3 J+ 1.9

5.942 0.01 5.489 0.01 NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 4 ND U 4 2.01 J 4 1.82 J 4 2.86 4
3.46 J 5 5.07 5 6.46 5 ND U 5 9.47 5
11.4 2 20.5 2 15 2 16.5 2 25.3 2
ND U 6 ND U 6 1.93 J 6 2.23 J 6 3.21 J 6

300 1 312 1 354 1 341 1 352 1
0.596 0.25 0.654 0.25 0.565 0.25 0.644 0.25 0.606 0.125
44.8 0.66 45.7 0.66 53.3 0.66 53.7 0.66 48.6 0.66
ND U 0.75 ND U 0.75 11 0.75 13 0.75 18 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375

0.019 J 0.02 ND U 0.02 1.12 0.04 1.92 0.04 1.72 0.1
ND U 2 ND U 2 ND U 2 ND U 2 ND U 2

106064-P2R-011818 106064-P2R-012518

Phase 1 Passive

11/28/2017

REG REG

106064-P1P-112817 106064-P2R-011018106064-P1P-111517

1/18/2018 1/25/201811/15/2017 1/10/2018

REG REG REG

Phase 2 Recirculation Phase 2 Recirculation

Kirtland AFB
Pilot Study Report Page 5 of 12

April 2019
KAFB-019-0001



Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106064-P2R-011818 106064-P2R-012518

Phase 1 Passive

11/28/2017

REG REG

106064-P1P-112817 106064-P2R-011018106064-P1P-111517

1/18/2018 1/25/201811/15/2017 1/10/2018

REG REG REG

Phase 2 Recirculation Phase 2 Recirculation

20.1 1 21 1 73 1 79.8 1 44.9 1
ND U 1 ND U 1 ND U 1 1.05 1 0.74 J 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 3.02 1 2.59 1 0.72 J 1
0.68 J 1 0.57 J 1 13 1 20.3 1 10.5 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

1.04 0.06 1.67 0.06 4.67 0.06 1.31 0.06 1.76 J- 0.06
2.53 0.006 2.72 0.006 0.777 0.006 3.69 0.006 3.75 J- 0.006

-88.46 -99 -87.46 -99 NS -- -- NS -- -- NS -- --

NS -- -- -1.3 ±2‰ -- -- NS -- -- NS -- -- -9.3 ±2‰ -- --

ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
344 50 488 125 342 50 274 50 398 50
49.9 J 50 ND U 125 63.6 J 50 59.5 J 50 62.8 J 50
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
122 50 171 J 125 126 50 97.8 J 50 149 50
ND U 500 ND U 1250 ND U 500 ND U 500 ND U 500
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
142 J 250 ND U 625 ND U 250 ND U 250 ND U 250
ND U 250 ND U 625 ND U 250 ND U 250 ND U 250
ND U 500 ND U 1250 447 J 500 418 J 500 265 J 500

3850 50 3680 125 3950 50 3700 50 4070 50
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
ND U 50 ND U 125 64.8 50 ND U 50 ND U 50
ND U 100 ND U 250 ND U 100 ND U 100 ND U 100

1470 50 2040 125 1010 50 956 50 1180 50
149 50 192 J 125 97.4 J 50 89.1 J 50 96.8 J 50
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
ND U 100 ND U 250 55.6 J 100 ND U 100 ND U 100
139 50 132 J 125 106 50 125 50 100 50
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
103 50 147 J 125 93.3 J 50 93.3 J 50 103 50
101 50 148 J 125 98.8 J 50 81.5 J 50 ND U 50
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50

16900 50 19500 125 9200 50 9850 50 11300 50
ND U 50 ND U 125 ND U 50 ND U 50 ND U 50
ND U 100 ND U 250 ND U 100 ND U 100 ND U 100

4270 150 5730 375 3180 150 3020 150 3740 150
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 11800 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 132000 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 23100 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 1110 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 64900 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 132 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 85.4 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 524 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 8350 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 608 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 71300 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 16500 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 8850 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 16100000 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 9.1 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U NS -- -- NS -- -- NS -- --

26.8 J+ 1.9 12.6 J 1.9 6.2 0.189 10.6 0.382 6.19 0.384 6.45 0.384

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND UJ 10 ND UJ 10
3.1 J 4 4.5 4 4.5 4 4.59 4 5.3 J 4 5.3 J 4
11.5 5 12.93 5 11 5 11.7 5 12.6 J 5 13.2 J 5
141 2 191 20 601 2 614 2 250 J 2 266 J 2
2.9 J 6 4.3 J 6 4.8 J 6 4.9 J 6 6 J 6 6.5 J 6

423 1 374 1 421 1 402 1 483 J- 1 473 J- 1
0.53 J 0.625 0.576 0.25 0.597 0.25 0.594 0.25 0.416 J 0.625 0.417 J 0.625
47.8 1.65 51.1 0.66 51.8 0.66 52 0.66 49.3 1.65 49.4 1.65
18 0.75 17 J- 0.75 22 1.5 22 1.5 19 1.5 20 1.5
NS -- -- ND U 0.2 ND U 0.2 ND U 0.2 ND U 0.5 ND U 0.5
NS -- -- ND U 0.2 ND U 0.2 ND U 0.2 ND U 0.5 ND U 0.5
ND U 0.375 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1.66 J- 0.2 1.07 0.04 1.28 0.04 1.27 0.04 1.45 0.04 6.73 0.2
ND U 5 ND U 2 ND U 2 ND U 2 ND U 5 ND U 5

5/9/2018 5/9/2018 6/14/2018 6/14/2018

106064-P2P-050918 106064-P2P-050918-FD 106064-P2P-061418 106064-P2P-061418-FD106064-P2P-030718 106064-P2P-041018

REG FD REG FDREG REG

4/10/20183/7/2018

Phase 2 Passive Phase 2 Passive Phase 2 Passive
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

5/9/2018 5/9/2018 6/14/2018 6/14/2018

106064-P2P-050918 106064-P2P-050918-FD 106064-P2P-061418 106064-P2P-061418-FD106064-P2P-030718 106064-P2P-041018

REG FD REG FDREG REG

4/10/20183/7/2018

Phase 2 Passive Phase 2 Passive Phase 2 Passive

126 10 142.1 10 119 10 122 10 141 J 10 121 J 10
1.8 1 ND U 1 ND U 1 ND U 1 ND UJ 10 ND UJ 10
ND U 1 1.2 1 0.4 J 1 0.3 J 1 ND UJ 10 ND UJ 10
ND U 1 ND U 10 ND U 1 ND U 1 ND UJ 10 ND UJ 10
36.6 1 27.1 10 24.3 1 24.1 1 11.6 J 10 8.9 J 10
0.8 J 1 ND U 1 0.5 J 1 ND U 1 ND UJ 10 ND UJ 10
0.6 J 1 ND U 1 ND U 1 ND U 1 ND UJ 10 ND UJ 10

3.68 0.06 4.43 J- 0.06 5.07 0.06 4.81 0.06 4.23 0.06 4.11 0.06
4.47 0.006 5.4 J+ 0.006 5.62 0.006 5.41 0.006 5.85 0.006 5.47 0.006

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- -1.2 ±1.5‰ -- -- NS -- -- NS -- -- NS -- --

ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
354 100 446 50 404 100 409 100 367 100 352 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
118 J 100 152 50 124 J 100 142 J 100 122 J 100 123 J 100
ND U 1000 ND U 500 ND U 1000 ND U 1000 ND U 1000 ND U 1000
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
ND U 500 ND U 250 ND U 500 ND U 500 ND U 500 ND U 500
ND U 500 ND U 250 ND U 500 ND U 500 ND U 500 ND U 500
ND U 1000 435 J 500 ND U 1000 ND U 1000 657 J 1000 657 J 1000

4010 100 3380 50 3490 100 3620 100 3820 100 3820 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
ND U 200 ND U 100 ND U 200 ND U 200 ND U 200 ND U 200

1810 100 1960 50 1660 100 1670 100 1370 100 1390 100
193 J 100 248 50 202 100 207 100 149 J 100 158 J 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
ND U 200 ND U 100 ND U 200 ND U 200 ND U 200 ND U 200
93.6 J 100 143 50 137 J 100 137 J 100 110 J 100 113 J 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
95.8 J 100 140 50 124 J 100 117 J 100 104 J 100 112 J 100
ND U 100 50.8 J 50 56.1 J 100 56.2 J 100 ND U 100 56.6 J 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100

15500 100 12100 50 13900 100 14000 100 13000 100 12900 100
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
ND U 200 ND U 100 ND U 200 ND U 200 ND U 200 ND U 200

5320 300 5290 150 5130 300 5220 300 4450 300 4410 300
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 17400 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 15100 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 52000 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 0.3 J 0.5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 105000 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 124 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 10400 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 18900 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 825000 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 44400 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 11900 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 29600000 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U NS -- -- NS -- -- NS -- --

8.1 0.03 5.5 0.03 2.5 0.0003 3 0.015 1.5 0.0058 1.7 0.015

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
4.4 4 5.1 4 4.8 4 2.5 J 4 4.2 4
12.6 5 15.8 5 13.2 5 7.7 5 10.4 5
731.3 2 3096.4 2 3897.9 2 2501.3 2 7053.1 2
5.8 J 6 5.7 J 6 5.9 J 6 3.2 J 6 5.7 J 6

390 5 390 5 420 5 420 5 450 5 460 5
1.8 1 1.1 0.5 2 0.5 0.85 0.5 0.78 J+ 0.5 0.77 0.5
61 1 54 0.5 52 0.5 54 0.5 51 0.5 51 0.5
3.7 0.75 4.7 0.75 3.1 0.75 5 0.75 4.5 0.75 5.3 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND R 0.05 ND U 0.05 ND 0.05 ND U 0.05 ND UJ 0.05 ND U 0.05
0.39 J- 0.15 2.5 0.15 3.5 0.15 4.3 0.15 3.9 0.15 3.9 0.15
2.2 2 ND U 1 ND 1 ND U 1 ND U 1 ND U 1

8/22/20188/8/2018 8/16/2018

106064-P3R-082218

REG REG REG FDREG REG

9/12/2018

106064-P3R-080818 106064-P3R-081618 106064-P3P-091218-FD

8/29/2018 9/12/2018

106064-P3R-082918 106064-P3P-091218

Phase 3 Recirculation Phase 3 Recirculation Phase 3 Passive
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

8/22/20188/8/2018 8/16/2018

106064-P3R-082218

REG REG REG FDREG REG

9/12/2018

106064-P3R-080818 106064-P3R-081618 106064-P3P-091218-FD

8/29/2018 9/12/2018

106064-P3R-082918 106064-P3P-091218

Phase 3 Recirculation Phase 3 Recirculation Phase 3 Passive

136.4 10 126 10 119.3 10 94.8 10 50.6 10 50.1 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
5.9 J 10 0.7 J 10 0.7 J 10 1.4 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
22.2 10 52.9 10 66.7 10 66.9 10 74.9 10 76.1 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

3.1 0.05 2.9 0.05 3.4 0.05 2.6 0.05 3 0.05 3 0.05
5.8 0.003 6 0.003 7.2 0.003 6 0.003 6.5 0.003 6.6 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- -10.2 ±1.5‰ -- -- NS -- -- -4.5 ±5‰ -- -- NS -- --

ND U 0.5 ND U 0.5 ND U 50 ND U 0.5 ND U 50 ND U 50
350 20 370 100 360 J+ 100 320 100 350 100 360 100
8.5 J+ 1 ND U 1 ND U 100 4.7 J+ 1 ND U 100 ND U 100
ND U 1 ND U 1 ND U 100 3.2 1 ND U 100 ND U 100
110 J+ 0.5 110 0.5 110 J+ 50 110 J+ 0.5 120 50 120 50
50 J+ 10 63 10 ND U 1000 74 J+ 10 ND U 1000 ND U 1000
ND U 0.5 ND U 0.5 ND U 50 ND U 0.5 ND U 50 ND U 50
69 J+ 5 80 5 ND U 500 78 J+ 5 ND U 500 ND U 500
69 J+ 5 63 5 ND U 500 66 J+ 5 ND U 500 ND U 500
160 J+ 10 200 10 ND U 1000 280 J+ 10 ND U 1000 ND U 1000
3700 20 3700 100 4000 J+ 100 3500 100 3300 100 3400 100
ND U 2 ND U 2 ND U 200 ND U 2 ND U 200 ND U 200
ND U 1 ND U 1 ND U 100 ND U 1 ND U 100 ND U 100
ND U 1 ND U 1 ND U 100 ND U 1 ND U 100 ND U 100

1100 20 1100 100 1000 100 1000 100 1100 100 1200 100
110 J+ 1 98 1 110 J+ 100 94 J+ 1 100 100 100 100
ND U 0.5 ND U 0.5 ND U 50 ND U 0.5 ND U 50 ND U 50
ND U 5 ND U 5 ND U 500 ND U 5 ND U 500 ND U 500
130 J+ 5 130 5 ND U 500 130 J+ 5 ND U 500 ND U 500
18 J+ 1 18 1 ND U 100 19 J+ 1 ND U 100 ND U 100
85 J+ 1 86 1 88 J+ 100 87 J+ 1 94 J 100 92 J 100
85 J+ 1 83 1 86 J+ 100 77 J+ 1 64 J 100 62 J 100
16 J+ 1 16 1 ND U 100 16 J+ 1 ND U 100 ND U 100
1.3 J+ 1 1.2 1 ND U 100 ND U 1 ND U 100 ND U 100

9400 J- 100 9700 100 12000 J+ 100 10000 100 11000 100 11000 100
ND U 1 ND U 1 ND U 100 ND U 1 ND U 100 ND U 100
ND U 1 ND U 1 ND U 100 ND U 1 ND U 100 ND U 100

3400 10 3400 50 3400 J+ 50 3300 50 3500 50 3700 50
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- ND U 0.5 ND U 0.5 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- 2700 5 8140 5.2 NS -- --
NS -- -- 169000 5 1350000 5.2 NS -- --
NS -- -- 4820 5 22300 5.2 NS -- --
NS -- -- ND U 0.5 0.2 J 0.5 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- 99400 5 450000 5.2 NS -- --
NS -- -- 36.6 5 19.6 5.2 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- ND U 5 94.8 5.2 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- 68700 5 127000 5.2 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- 13300 5 15700 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- 1080 5 ND U 5.2 NS -- --
NS -- -- 44700 5 72700 5.2 NS -- --
NS -- -- ND U 0.5 ND U 0.5 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- 6670 5 18800 5.2 NS -- --
NS -- -- 5350 5 11100 5.2 NS -- --
NS -- -- 6160000 5 13100000 5.2 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- ND U 5 ND U 5.2 NS -- --
NS -- -- ND U 0.5 NS -- --

0.32 J+ 0.0015 0.025 J 0.00029 0.028 0.0003 0.026 0.0003

NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND 10
3.9 J 4 4.3 4 4.5 4
8.4 5 8.3 5 6.7 5

11125.4 2 14886.8 2 14220.9 20
5.1 J 6 5.1 J 6 5.5 6

480 5 510 5 510 5 510 5
1.4 0.5 1.3 0.5 1.1 0.5 0.77 0.5
48 0.5 48 0.5 47 0.5 48 0.5
4.2 0.75 4.2 J+ 0.75 4 0.75
NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.05 ND U 0.05 ND 0.05 ND 0.05
2.9 0.15 0.92 J 0.75 0.14 0.15 0.12 0.15
ND U 1 ND U 1 ND 1 ND 1

REG FDREG REG

Phase 4 Passive

1/16/2019 1/16/201910/4/2018 11/14/2018

106064-P4P-011619 106064-P4P-011619-FD106064-P3P-100418 106064-P3P-111418

Phase 3 Passive
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Table 8
Groundwater Analytical Results for KAFB-106064 

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

REG FDREG REG

Phase 4 Passive

1/16/2019 1/16/201910/4/2018 11/14/2018

106064-P4P-011619 106064-P4P-011619-FD106064-P3P-100418 106064-P3P-111418

Phase 3 Passive

29.5 10 ND U 1 0.5 1 0.34 J 1
ND U 1 ND U 1 ND 1 ND U 1
ND U 1 ND U 1 ND 1 ND U 1
0.4 J 1 0.9 J 1 0.8 1 0.8 J 1
16.6 10 ND U 1 ND 1 ND U 1
ND U 1 ND U 1 ND 1 ND U 1
ND U 1 ND U 1 ND 1 ND U 1

3.6 0.05 4 0.05 5.1 0.05 5 0.05
7.7 0.003 6.8 0.003 7.1 0.003 6.4 0.003

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

ND U 25 ND U 25 ND 50 ND 50
350 50 380 50 470 100 420 100
ND U 50 ND U 50 ND 100 ND 100
ND U 50 ND U 50 NA -- -- NA -- --
120 25 140 25 160 50 140 50
ND U 500 ND U 500 ND 1000 ND 1000
ND U 25 ND U 25 ND 50 ND 50
ND U 250 ND U 250 ND 500 ND 500
ND U 250 ND U 250 ND 500 ND 500
ND U 500 ND U 500 ND 1000 ND 1000

3300 50 3200 50 3400 100 3200 100
ND U 100 ND U 100 ND 200 ND 200
ND U 50 ND U 50 ND 100 ND 100
ND U 50 ND U 50 NA -- -- NA -- --
110 50 1800 50 NA -- -- NA -- --
100 50 190 50 230 100 210 100
ND U 25 ND U 25 ND 50 ND 50
ND U 250 ND U 250 ND 500 ND 500
140 J 250 140 J 250 ND 500 ND 500
ND U 50 ND U 50 ND 100 ND 100
95 50 120 50 160 100 130 100
68 50 52 50 ND 100 ND 100
ND U 50 ND U 50 ND 100 ND 100
ND U 50 ND U 50 ND 100 ND 100

11000 100 11000 100 990 100 930 100
ND U 50 ND U 50 ND 100 ND 100
ND U 50 ND U 50 ND 100 ND 100

3600 25 5500 25 5000 50 4500 50
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 87400 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 18700 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 370000 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) 6.3 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) 2480 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 742 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 143000 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PMMO 88.3 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 3850 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 119000 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 51.4 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 404000 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 114000 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 959000 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE 28.5 1.89 31.3 J+ 1.94 NS -- -- NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 0.009 0.01

ACETYLENE ND U 10 ND U 10 NS -- -- NS -- -- NS -- -- NS -- --
ETHANE 0.67 J 4 ND U 4 NS -- -- NS -- -- NS -- -- NS -- --
ETHYLENE 1.13 J 5 3.08 J 5 NS -- -- NS -- -- NS -- -- NS -- --
METHANE 2.61 2 14.3 2 NS -- -- NS -- -- NS -- -- NS -- --
PROPANE ND U 6 ND U 6 NS -- -- NS -- -- NS -- -- NS -- --

ALKALINITY 246 1 313 1 NS -- -- NS -- -- NS -- -- NS -- --
BROMIDE 0.373 J- 0.125 0.0952 J 0.25 NS -- -- NS -- -- NS -- -- NS -- --
CHLORIDE 12.3 0.33 12.5 0.66 NS -- -- NS -- -- NS -- -- NS -- --
IODIDE ND U 0.2 ND U 0.75 NS -- -- NS -- -- NS -- -- NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- -- NS -- --
O-PHOSPHATE (AS P) 0.0958 0.02 0.219 J+ 0.02 NS -- -- NS -- -- NS -- -- NS -- --
SULFATE 7.48 1 2.05 J 2 NS -- -- NS -- -- NS -- -- NS -- --

Original Baselineb New Baseline - QED Pumpsc Phase 1 Recirculation Phase 1 Recirculation

106EX1-BL-062917 106EX1-BL-092617 106EX1-P1R-100417 106EX1-P1R-100617 106EX1-P1R-100917 106EX1-P1R-101217

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

6/29/2017 9/26/2017 10/4/2017 10/6/2017 10/9/2017 10/12/2017

REG REG REG REG REG REG
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Original Baselineb New Baseline - QED Pumpsc Phase 1 Recirculation Phase 1 Recirculation

106EX1-BL-062917 106EX1-BL-092617 106EX1-P1R-100417 106EX1-P1R-100617 106EX1-P1R-100917 106EX1-P1R-101217

Phase Designation

Sample ID

Sample Date

Sample Pupose

6/29/2017 9/26/2017 10/4/2017 10/6/2017 10/9/2017 10/12/2017

REG REG REG REG REG REG

ACETIC ACID ND U 1 4.51 1 NS -- -- NS -- -- NS -- -- NS -- --
BUTYRIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
FORMIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
LACTIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
PROPIONIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
PYRUVIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
VALERIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --

IRON 1.33 0.06 5.36 0.06 NS -- -- NS -- -- NS -- -- NS -- --
MANGANESE 1.89 0.006 3.07 0.006 NS -- -- NS -- -- NS -- -- NS -- --

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H -94.24 -99 -94.04 -99 -94.57 -99 -95.56 -99 -95.92 -99 -95 -99

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ NA -- -- -9.0 ±2‰ -- -- NS -- -- NS -- -- NS -- -- NS -- --

1,1,2-TRICHLOROETHANE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
1,2,4-TRIMETHYLBENZENE 167 25 215 50 NS -- -- NS -- -- NS -- -- NS -- --
1,2-DIBROMOETHANE 32.3 J 25 40.1 J 50 NS -- -- NS -- -- NS -- -- NS -- --
1,2-DICHLOROETHANE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
1,3,5-TRIMETHYLBENZENE 55.2 25 69.6 J 50 NS -- -- NS -- -- NS -- -- NS -- --
2-BUTANONE 215 J 250 287 J 500 NS -- -- NS -- -- NS -- -- NS -- --
2-CHLOROTOLUENE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
2-HEXANONE 153 J 125 239 J 250 NS -- -- NS -- -- NS -- -- NS -- --
4-METHYL-2-PENTANONE 62.8 J 125 ND U 250 NS -- -- NS -- -- NS -- -- NS -- --
ACETONE 673 250 951 J 500 NS -- -- NS -- -- NS -- -- NS -- --
BENZENE 1100 25 2090 50 NS -- -- NS -- -- NS -- -- NS -- --
CARBON DISULFIDE ND U 25 27.2 J 50 NS -- -- NS -- -- NS -- -- NS -- --
CHLOROMETHANE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
DICHLORODIFLUOROMETHANE ND U 50 ND U 100 NS -- -- NS -- -- NS -- -- NS -- --
ETHYLBENZENE 526 25 797 50 NS -- -- NS -- -- NS -- -- NS -- --
ISOPROPYLBENZENE 36 J+ 25 58 J 50 NS -- -- NS -- -- NS -- -- NS -- --
METHYL TERT-BUTYL ETHER ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
METHYLENE CHLORIDE ND U 50 ND U 100 NS -- -- NS -- -- NS -- -- NS -- --
NAPHTHALENE 68.9 J+ 25 114 50 NS -- -- NS -- -- NS -- -- NS -- --
N-BUTYLBENZENE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
N-PROPYLBENZENE 46.6 J 25 61.7 J 50 NS -- -- NS -- -- NS -- -- NS -- --
P-ISOPROPYLTOLUENE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
SEC-BUTYLBENZENE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
TERT-BUTYLBENZENE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
TOLUENE 4380 25 6300 50 NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROETHENE ND U 25 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROFLUOROMETHANE ND U 50 ND U 100 NS -- -- NS -- -- NS -- -- NS -- --
XYLENES 1690 75 2590 150 NS -- -- NS -- -- NS -- -- NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 53.6 1.92 50.4 1.9 NS -- --

0.735 0.01 0.773 0.01 1.847 0.01 2.625 0.01 NS -- -- 3.733 0.01

NS -- -- NS -- -- NS -- -- ND U 10 ND U 10 NS -- --
NS -- -- NS -- -- NS -- -- ND U 4 ND U 4 NS -- --
NS -- -- NS -- -- NS -- -- 3.07 J 5 3.53 J 5 NS -- --
NS -- -- NS -- -- NS -- -- 1.02 J 2 1.2 J 2 NS -- --
NS -- -- NS -- -- NS -- -- ND U 6 ND U 6 NS -- --

NS -- -- NS -- -- NS -- -- 267 1 268 1 NS -- --
NS -- -- NS -- -- NS -- -- 0.264 0.125 0.257 0.125 NS -- --
NS -- -- NS -- -- NS -- -- 15.4 0.33 15.5 0.33 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.75 ND U 0.75 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.375 ND U 0.375 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.02 ND U 0.02 NS -- --
NS -- -- NS -- -- NS -- -- 14.6 1 14.3 1 NS -- --

Phase 1 RecirculationPhase 1 RecirculationPhase 1 Recirculation

10/16/2017 10/16/2017

106EX1-P1R-101617 106EX1-P1R-101617-FD 106EX1-P1R-102017 106EX1-P1R-102417 106EX1-P1R-102417-FD 106EX1-P1R-110117

10/20/2017 10/24/2017 10/24/2017 11/1/2017

REGREG FD REG REG FD
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 1 RecirculationPhase 1 RecirculationPhase 1 Recirculation

10/16/2017 10/16/2017

106EX1-P1R-101617 106EX1-P1R-101617-FD 106EX1-P1R-102017 106EX1-P1R-102417 106EX1-P1R-102417-FD 106EX1-P1R-110117

10/20/2017 10/24/2017 10/24/2017 11/1/2017

REGREG FD REG REG FD

NS -- -- NS -- -- NS -- -- ND U 1 ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 ND U 1 NS -- --

NS -- -- NS -- -- NS -- -- 0.248 0.06 0.25 0.06 NS -- --
NS -- -- NS -- -- NS -- -- 1.57 0.006 1.59 0.006 NS -- --

-92.41 -99 -92.76 -99 -92.35 -99 -93.32 -99 -94.31 -99 -89.6 -99

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- 255 25 220 25 NS -- --
NS -- -- NS -- -- NS -- -- 57.6 25 67.8 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- 92.3 25 81.2 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 250 148 J 250 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- 103 J 125 106 J 125 NS -- --
NS -- -- NS -- -- NS -- -- ND U 125 68.6 J 125 NS -- --
NS -- -- NS -- -- NS -- -- 719 250 853 250 NS -- --
NS -- -- NS -- -- NS -- -- 2910 25 2680 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 688 25 620 25 NS -- --
NS -- -- NS -- -- NS -- -- 61.4 25 53 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 72.4 25 68.6 25 NS -- --
NS -- -- NS -- -- NS -- -- 14.6 J 25 12.9 J 25 NS -- --
NS -- -- NS -- -- NS -- -- 63.9 25 58.1 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 13.5 J 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 13.5 J 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- 5610 25 5060 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 25 ND U 25 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 2470 75 2240 75 NS -- --
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- ND U 0.7 NS -- -- NS -- -- NS -- -- ND U 0.7
NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- 125000 6.6 NS -- -- NS -- -- NS -- -- 118000 7.5
NS -- -- 7140 6.6 NS -- -- NS -- -- NS -- -- 15700 7.5
NS -- -- ND U 0.7 NS -- -- NS -- -- NS -- -- ND U 0.7
NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- 331000 6.6 NS -- -- NS -- -- NS -- -- 161000 7.5
NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- 14.7 7.5
NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- 138 6.6 NS -- -- NS -- -- NS -- -- 121 7.5
NS -- -- ND U 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- 346 6.6 NS -- -- NS -- -- NS -- -- 4 J 7.5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 0.4 J 7.5
NS -- -- 22700 6.6 NS -- -- NS -- -- NS -- -- 100000 7.5
NS -- -- 2.7 J 6.6 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- 1630 6.6 NS -- -- NS -- -- NS -- -- 639 7.5
NS -- -- 89300 6.6 NS -- -- NS -- -- NS -- -- 111000 7.5
NS -- -- ND U 0.7 NS -- -- NS -- -- NS -- -- ND U 0.7
NS -- -- 22200 6.6 NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- 373000 6.6 NS -- -- NS -- -- NS -- -- 115000 7.5
NS -- -- 227000 6.6 NS -- -- NS -- -- NS -- -- 35500 7.5
NS -- -- 7680000 6.6 NS -- -- NS -- -- NS -- -- 17500000 7.5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 7.5
NS -- -- 157 6.6 NS -- -- NS -- -- NS -- -- 210 7.5
NS -- -- ND U 0.7 NS -- -- NS -- -- NS -- -- ND U

21 3.81 12.9 1.87 25.7 1.88 62.2 1.91 80 1.91 69.7 J+ 1.91

3.947 0.01 5.251 0.01 NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 4 ND U 4 1.74 J 4 2.66 J 4 2.71 J 4 2.36 J 4
2.77 J 5 5.17 5 6.91 5 8.34 5 7.83 5 9.04 5
0.81 J 2 2.49 2 2.33 2 2.92 2 2.78 2 3.51 2
ND U 6 ND U 6 ND U 6 2.68 J 6 2.61 J 6 3.04 J 6

246 1 264 1 281 J- 1 280 1 294 1 291 1
0.327 0.125 0.395 0.125 0.366 J- 0.125 0.403 0.125 0.383 J 0.25 0.363 0.125
18.5 0.33 20.7 0.33 25.8 0.33 29.6 0.33 29.1 0.66 26.6 0.33
ND U 0.75 ND U 0.75 0.25 J 0.75 0.58 J 0.75 0.59 J 0.75 1.3 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375

0.0153 J 0.02 ND U 0.02 0.0136 J 0.02 ND U 0.02 ND U 0.02 0.0354 J 0.02
10.1 1 9.82 1 8.43 J+ 1 7.21 1 7.15 2 7.03 1

Phase 1 Passive Phase 2 Recirculation Phase 2 Recirculation

106EX1-P1P-112917 106EX1-P2R-011018

11/29/2017

106EX1-P2R-011618 106EX1-P2R-011618-FD 106EX1-P2R-012518106EX1-P1P-111617

1/10/2018 1/16/2018 1/16/2018 1/25/201811/16/2017

REG REG REG REG FD REG

Kirtland AFB
Pilot Study Report Page 5 of 12

April 2019
KAFB-019-0001



Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 1 Passive Phase 2 Recirculation Phase 2 Recirculation

106EX1-P1P-112917 106EX1-P2R-011018

11/29/2017

106EX1-P2R-011618 106EX1-P2R-011618-FD 106EX1-P2R-012518106EX1-P1P-111617

1/10/2018 1/16/2018 1/16/2018 1/25/201811/16/2017

REG REG REG REG FD REG

7.65 1 10.1 1 3.53 1 4.45 1 5.75 1 20.2 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 1.97 1 0.75 J 1 0.93 J 1 1.4 1
ND U 1 ND U 1 0.88 J 1 0.32 J 1 0.73 J 1 2.58 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

1.45 0.06 1.63 0.06 0.521 0.06 0.535 0.06 0.518 0.06 0.548 J- 0.06
1.94 0.006 2.27 0.006 2.33 0.006 2.49 0.006 2.46 0.006 2.39 J- 0.006

-91.2 -99 -88.51 -99 NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- -7.2±2‰ -- -- NS -- -- NS -- -- NS -- -- -9.7 ±2‰ -- --

ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
169 50 161 25 257 50 325 50 300 50 345 50
ND U 50 21.9 J 25 51.7 J 50 51 J 50 45.8 J 50 45.4 J 50
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
60.2 J 50 59.1 25 92.9 J 50 114 50 104 50 118 50
ND U 500 ND U 250 ND U 500 ND U 500 ND U 500 ND U 500
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
ND U 250 120 J 125 125 J 250 ND U 250 ND U 250 ND U 250
ND U 250 75.5 J 125 ND U 250 ND U 250 ND U 250 ND U 250
407 J- 500 375 J 250 493 J 500 356 J 500 356 J 500 ND U 500
1950 50 2080 25 3750 50 3940 50 3740 50 3950 50
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
ND U 50 ND U 25 47.9 50 ND U 50 ND U 50 ND U 50
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100
437 50 477 25 815 50 919 50 842 50 963 50
40.2 J 50 49 J 25 63.4 J 50 71.2 J 50 59.9 J 50 76.1 J 50
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
ND U 100 ND U 50 57.4 J 100 ND U 100 ND U 100 ND U 100
64.5 J 50 63.1 25 80.9 50 98.7 J 50 86.5 J 50 102 50
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
45.1 J 50 49.6 J 25 70.2 J 50 84.6 J 50 74.5 J 50 87 J 50
ND U 50 19.3 J 25 29 J 50 36.9 J 50 30.9 J 50 ND U 50
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50

4230 50 4420 25 8190 50 9220 50 8610 50 9550 50
ND U 50 ND U 25 ND U 50 ND U 50 ND U 50 ND U 50
ND U 100 ND U 50 ND U 100 ND U 100 ND U 100 ND U 100

1490 150 1690 75 2760 150 2860 150 2640 150 3190 150
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.8 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 864 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 228000 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 46800 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.8 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 3470 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 74400 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 3800 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 222 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 98.9 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 119000 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 300 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 116000 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.8 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 138000 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 62700 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 14700000 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U NS -- -- NS -- -- NS -- --

13.7 J+ 1.91 3.74 J 1.92 2.8 0.0939 2.43 0.192 17 0.31 19 0.3

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND UJ 10 ND U 10 ND U 10
2.4 J 4 2.17 J 4 3.18 J 4 4.3 J 4 3.3 J 4 3.8 J 4
9 5 7.28 5 11.4 5 13.2 J 5 11.9 5 13 5

22.9 2 63.2 2 103 2 256 J 2 7.9 2 9.3 2
3.4 J 6 3.42 J 6 4.9 J 6 5.6 J 6 7.1 6 5.5 J 6

331 1 337 1 349 1 408 J- 1 310 5 320 5
0.404 J 0.25 0.441 0.125 0.512 0.125 0.496 J 0.25 1 1 0.71 0.5
34.2 0.66 38.1 0.33 43.2 0.33 45.7 0.66 33 1 33 0.5
3.3 0.75 3.9 0.75 6.8 0.75 8.3 0.75 4.2 0.75 3.9 0.75
NS -- -- ND U 0.1 ND U 0.1 ND U 0.2 NS -- -- NS -- --
NS -- -- ND U 0.1 ND U 0.1 ND U 0.2 NS -- -- NS -- --
ND U 0.375 NA -- -- 0.0364 J 0.02 0.0185 0.02 ND R 0.05 ND U 0.05

0.0116 J 0.02 0.0256 0.02 0.0364 J 0.02 0.0185 0.02 ND R 0.15 ND U 0.15
3.89 J 2 3.48 1 3.6 1 0.774 J 2 8.4 2 6.7 1

Phase 2 Passive Phase 2 Passive Phase 3 Recirculation

106EX1-P3R-081618106EX1-P2P-030718 106EX1-P2P-041118 106EX1-P2P-050918 106EX1-P2P-061418 106EX1-P3R-080818

4/11/2018 5/9/2018 6/14/2018 8/8/2018 8/16/20183/7/2018

REGREG REG REG REG REG
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 2 Passive Phase 2 Passive Phase 3 Recirculation

106EX1-P3R-081618106EX1-P2P-030718 106EX1-P2P-041118 106EX1-P2P-050918 106EX1-P2P-061418 106EX1-P3R-080818

4/11/2018 5/9/2018 6/14/2018 8/8/2018 8/16/20183/7/2018

REGREG REG REG REG REG

38 1 32.4 1 41 1 64.9 J 10 30.6 10 28.5 10
0.6 J 1 ND U 1 ND U 1 ND UJ 10 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND UJ 10 ND U 1 ND U 1
1.1 1 0.63 J 1 0.76 J 1 ND UJ 10 0.3 J 1 0.7 J 1
7 1 4.54 1 5.38 1 ND UJ 10 3.5 J 10 ND U 1

ND U 1 ND U 1 ND U 1 ND UJ 10 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND UJ 10 ND U 1 ND U 1

2.85 0.06 2.47 J- 0.06 2.59 0.06 4.58 0.06 1.5 0.05 1.5 0.05
3.19 0.006 3.45 J+ 0.006 3.97 0.006 5.03 0.006 4 0.003 4.2 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- 6.0 ±1.5‰ -- -- NS -- -- NS -- -- NS -- --

ND U 50 ND U 50 ND U 50 ND U 50 ND U 0.5 ND U 10
270 50 281 50 296 50 334 50 250 20 320 20
ND U 50 ND U 50 ND U 50 ND U 50 19 J+ 1 19 J 20
ND U 50 ND U 50 ND U 50 ND U 50 ND U 1 ND U 20
94.4 J 50 98.3 J 50 104 50 114 50 100 J+ 0.5 110 10
ND U 500 ND U 500 ND U 500 ND U 500 67 J+ 10 81 J 200
ND U 50 ND U 50 ND U 50 ND U 50 ND U 0.5 ND U 10
ND U 250 ND U 250 ND U 250 ND U 250 83 J+ 5 88 J 100
ND U 250 ND U 250 ND U 250 ND U 250 67 J+ 5 66 J 100
ND U 500 ND U 500 ND U 500 408 J 500 230 J+ 10 280 200

3110 50 2490 50 3410 50 4360 50 2900 20 3500 20
ND U 50 ND U 50 ND U 50 ND U 50 ND U 2 ND U 40
ND U 50 ND U 50 ND U 50 ND U 50 ND U 1 ND U 20
ND U 100 ND U 100 ND U 100 ND U 100 ND U 1 ND U 20
811 50 786 50 866 50 1090 50 760 20 890 20
99.9 J 50 122 50 125 50 167 50 74 J+ 1 79 20
ND U 50 ND U 50 ND U 50 ND U 50 ND U 0.5 ND U 10
ND U 100 ND U 100 ND U 100 55.4 J 100 ND U 5 ND U 100
69.6 J 50 96.3 J 50 113 50 114 50 120 J+ 5 130 100
ND U 50 ND U 50 ND U 50 ND U 50 14 J+ 1 14 J 20
67.3 J 50 75.8 J 50 83.6 J 50 92.6 J 50 71 J+ 1 76 20
ND U 50 44.9 J 50 54.8 J 50 ND U 50 51 J+ 1 49 20
ND U 50 ND U 50 ND U 50 ND U 50 14 J+ 1 15 J 20
ND U 50 ND U 50 ND U 50 ND U 50 ND U 1 ND U 20

7660 50 6280 50 7660 50 10100 50 8300 J- 100 9500 100
ND U 50 ND U 50 ND U 50 ND U 50 ND U 1 ND U 20
ND U 100 ND U 100 ND U 100 ND U 100 ND U 1 ND U 20

2430 150 2180 150 2680 150 3480 150 2400 10 2900 10
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 5 NS -- -- 106EX1- -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- 963 5 NS -- -- NS -- -- NS -- --
NS -- -- 192000 5 NS -- -- NS -- -- NS -- --
NS -- -- 11100 5 NS -- -- NS -- -- NS -- --
NS -- -- 1.4 0.5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- 113000 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- 367 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- 87.9 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- 67000 5 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- 183 5 NS -- -- NS -- -- NS -- --
NS -- -- 198000 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- 278000 5 NS -- -- NS -- -- NS -- --
NS -- -- 22000 5 NS -- -- NS -- -- NS -- --
NS -- -- 13800000 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 5 NS -- -- NS -- -- NS -- --
NS -- -- ND U NS -- -- NS -- -- NS -- --

22 0.061 11 0.0003 20 0.059 9.3 0.03 3 0.015

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
3.6 J 4 3.5 J 4 3.4 J 4 3.8 J 4 4.4 4
12.3 5 11.5 5 10.9 5 11.8 5 13.5 5

9 2 9.4 2 11.6 2 112.7 2 1040.2 2
4.8 J 6 4.8 J 6 4.5 J 6 4.7 J 6 11.2 6

330 5 340 5 340 5 360 5 440 5
0.69 0.5 0.68 0.5 0.72 0.5 0.71 0.5 2 0.5
33 0.5 34 0.5 37 0.5 37 0.5 46 0.5
3.7 0.75 4.1 0.75 4.6 0.75 4.7 0.75 6.2 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.05 ND 0.05 ND U 0.05 ND U 0.05 ND U 0.05
ND U 0.15 ND 0.15 ND U 0.15 ND U 0.15 ND U 0.15
6.7 1 6.6 1 6.9 1 2.7 1 ND U 1

Phase 3 PassivePhase 3 Recirculation Phase 3 Passive

106EX1-P3R-081618-FD 106EX1-P3R-082218 106EX1-P3R-082918 106EX1-P3P-091218 106EX1-P3P-100418

10/4/20188/16/2018 8/22/2018 8/29/2018 9/12/2018

FD REG REG REG REG
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 3 PassivePhase 3 Recirculation Phase 3 Passive

106EX1-P3R-081618-FD 106EX1-P3R-082218 106EX1-P3R-082918 106EX1-P3P-091218 106EX1-P3P-100418

10/4/20188/16/2018 8/22/2018 8/29/2018 9/12/2018

FD REG REG REG REG

28.6 10 34.3 10 35.2 10 51.6 10 102 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
0.9 J 1 0.6 J 1 0.6 J 1 0.8 J 1 ND U 1
ND U 1 ND U 1 4.4 1 11.6 1 17.5 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

1.5 0.05 1.3 0.05 1.3 0.05 2.8 0.05 7.7 0.05
4.2 0.003 3.8 0.003 4.1 0.003 4.6 0.003 6.8 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- 8.0 ±1.5‰ -- -- NS -- -- -3.4 ±1.5‰ -- -- NS -- --

ND U 10 ND U 50 ND U 0.5 ND U 50 ND U 50
300 20 340 100 260 100 300 100 530 100
20 20 ND U 100 19 J+ 1 ND U 100 ND U 100
ND U 20 ND U 100 2.8 1 ND U 100 ND U 100
100 10 120 50 99 J+ 0.5 110 50 180 50
73 J 200 ND U 1000 72 J+ 10 ND U 1000 ND U 1000
ND U 10 ND U 50 ND U 0.5 ND U 50 ND U 50
92 J 100 ND U 500 75 J+ 5 ND U 500 ND U 500
70 J 100 ND U 500 61 J+ 5 ND U 500 ND U 500
280 200 ND U 1000 250 J+ 10 ND U 1000 ND U 1000
3300 20 3800 100 3200 100 3600 100 4000 100
ND U 40 ND U 200 ND U 2 ND U 200 ND U 200
ND U 20 ND U 100 ND U 1 ND U 100 ND U 100
ND U 20 ND U 100 ND U 1 ND U 100 ND U 100
830 20 1000 100 790 100 970 100 1300 100
71 20 88 J 100 77 J+ 1 110 100 190 100
ND U 10 ND U 50 ND U 0.5 ND U 50 ND U 50
ND U 100 ND U 500 ND U 5 ND U 500 ND U 500
120 100 ND U 500 120 J+ 5 ND U 500 690 500
12 J 20 ND U 100 15 J+ 1 ND U 100 ND U 100
68 20 87 J 100 73 J+ 1 85 J 100 150 100
44 20 53 J 100 59 J+ 1 64 J 100 110 100
14 J 20 ND U 100 13 J+ 1 ND U 100 ND U 100
ND U 20 ND U 100 1 J+ 1 ND U 100 ND U 100

9300 100 9800 100 7900 100 8700 100 12000 100
ND U 20 ND U 100 ND U 1 ND U 100 ND U 100
ND U 20 ND U 100 ND U 1 ND U 100 ND U 100

2700 10 3200 50 2500 50 3000 50 4100 50

Kirtland AFB
Pilot Study Report Page 10 of 12

April 2019
KAFB-019-0001



Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ

ND U 5.9 ND U 5.2
ND U 5.9 ND U 5.2
ND U 0.6 ND U 0.5
44.2 5.9 ND U 5.2
640 5.9 ND U 5.2

211000 5.9 207000 5.2
5700 5.9 4970 5.2
ND U 0.6 0.3 J 0.5
200 5.9 ND U 5.2

67400 5.9 63300 5.2
ND U 5.9 ND U 5.2
ND U 5.9 ND U 5.2
ND U 5.9 ND U 5.2
ND U 5.9

9890 5.9 30000 5.2
ND U 5.9 ND U 5.2

14600 5.9 12700 5.2
NS -- -- NS -- --
ND U 5.9 95.3 5.2

217000 5.9 110000 5.2
ND U 0.6 ND U 0.5
ND U 5.9 ND U 5.2

30700 5.9 34000 5.2
19800 5.9 8210 5.2

8370000 5.9 6200000 5.2
ND U 5.9 ND U 5.2
ND U 5.9 ND U 5.2
ND U ND U 0.5

0.9 0.0059 0.78 0.003

NS -- -- NS -- --

ND U 10 ND 10
3.6 J 4 1.9 J 4
9.5 5 5.2 5

1724 2 2940.2 2
5.7 J 6 ND 6

420 5 420 5
1.1 0.5 0.84 0.5
45 0.5 44 0.5
6.2 0.75 7.3 1.5
NS -- -- NS -- --
NS -- -- NS -- --
ND U 0.05 ND 0.05
ND UJ 0.15 ND 0.15
0.54 J 1 0.51 J 1

Phase 4 PassivePhase 3 Passive

106EX1-P3P-111918 106EX1-P4P-012119

11/19/2018 1/21/2019

REG REG
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Table 9
Groundwater Analytical Results for KAFB-106EX1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ

Phase 4 PassivePhase 3 Passive

106EX1-P3P-111918 106EX1-P4P-012119

11/19/2018 1/21/2019

REG REG

37.8 10 19.1 10
ND U 1 ND 1
ND U 1 ND 1
0.6 J 1 0.5 1
ND U 1 ND 1
ND U 1 ND 1
ND U 1 ND 1

7.5 0.05 8.4 0.05
5.7 0.003 4.8 0.003

NS -- -- NS -- --

NS -- -- NS -- --

ND U 25 ND 10
280 50 250 20
ND U 50 ND 20
ND U 50 NA -- --
100 25 78 10
ND U 500 ND 200
ND U 25 ND 10
ND U 250 ND 100
ND U 250 47 100
ND U 500 ND 200

3000 50 2000 20
ND U 100 ND 40
ND U 50 ND 20
ND U 50 NA -- --
950 50 NA -- --
180 50 150 20
ND U 25 ND 10
ND U 250 ND 100
ND U 250 90 100
ND U 50 13 20
84 50 63 20
56 50 56 20
ND U 50 13 20
ND U 50 ND 20

8800 50 4500 50
ND U 50 ND 20
ND U 50 ND 20

3000 25 2100 10
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

1,2 DCA Reductase (DCAR) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

Chloroform Reductase (CFR) 1600 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Dehalobacter DCM (DCM) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Dehalobacter spp. (DHBt) 117000 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Dehalobium chlorocoercia (DECO) 29900 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Dehalococcoides (DHC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

Dehalogenimonas spp. (DHG) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Desulfitobacterium spp. (DSB) 66900 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Desulfuromonas spp. (DSM) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Dichloromethane Dehalogenase (DCMA) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Epoxyalkane Transferase (EtnE) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Ethene Monooxygenase (EtnC) ND U 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Methanogens (MGN) 29.7 5.3 NS -- -- NS -- -- NS -- -- NS -- --

PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

Phenol Hydroxylase (PHE) 38900 5.3 NS -- -- NS -- -- NS -- -- NS -- --

PMMO 108 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Soluble Methane Monooxygenase (SMMO) 229 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Sulfate Reducing Bacteria (APS) 124000 5.3 NS -- -- NS -- -- NS -- -- NS -- --

tceA Reductase (TCE) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

Toluene Dioxygenase (TOD) 36.8 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Toluene Monooxygenase (RMO) 45100 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Toluene Monooxygenase 2 (RDEG) 14500 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Total Eubacteria (EBAC) 818000 5.3 NS -- -- NS -- -- NS -- -- NS -- --

trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

Trichlorobenzene Dioxygenase (TCBO) 190 5.3 NS -- -- NS -- -- NS -- -- NS -- --

Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE 143 9.53 143 J+ 7.59 NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 0.275 0.01

ACETYLENE ND U 10 ND U 10 NS -- -- NS -- -- NS -- --

ETHANE 1.34 J 4 2.63 J 4 NS -- -- NS -- -- NS -- --

ETHYLENE 0.98 J 5 2.54 J 5 NS -- -- NS -- -- NS -- --

METHANE 1.48 J 2 4.08 2 NS -- -- NS -- -- NS -- --

PROPANE 1.82 J 6 ND U 6 NS -- -- NS -- -- NS -- --

ALKALINITY 279 1 309 1 NS -- -- NS -- -- NS -- --

BROMIDE 0.998 J- 0.125 0.803 0.25 NS -- -- NS -- -- NS -- --

CHLORIDE 91.3 0.66 91.5 0.66 NS -- -- NS -- -- NS -- --

IODIDE ND U 0.2 ND U 0.75 NS -- -- NS -- -- NS -- --

NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NITROGEN, NITRATE-NITRITE 0.621 0.375 ND U 0.375 NS -- -- NS -- -- NS -- --

O-PHOSPHATE (AS P) 0.0275 0.02 0.196 J+ 0.02 NS -- -- NS -- -- NS -- --

SULFATE 26.8 2 25 2 NS -- -- NS -- -- NS -- --

Phase 1 Recirculation

106EX2-P1R-100417 106EX2-P1R-100917

Phase Designation

REG REG REG REG REG

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)                  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Original Baselineb New Baseline - QED Pumpsc

106EX2-BL-062917 106EX2-BL-092617 106EX2-P1R-100617

6/29/2017 9/26/2017 10/4/2017 10/6/2017 10/9/2017
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 1 Recirculation

106EX2-P1R-100417 106EX2-P1R-100917

Phase Designation

REG REG REG REG REG

Sample ID

Sample Date

Sample Pupose

Original Baselineb New Baseline - QED Pumpsc

106EX2-BL-062917 106EX2-BL-092617 106EX2-P1R-100617

6/29/2017 9/26/2017 10/4/2017 10/6/2017 10/9/2017

ACETIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

BUTYRIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

FORMIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

LACTIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

PROPIONIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

PYRUVIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

VALERIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

IRON 0.99 0.06 2.33 0.06 NS -- -- NS -- -- NS -- --

MANGANESE 2.63 0.006 3.1 0.006 NS -- -- NS -- -- NS -- --

δ2H (‰)                              

Mass Spectrometry, USGS 
Reston, VA

DELTA2H -93.16 -99 -91.73 -99 -92.4 -99 -93.58 -99 -92.76 -99

CSIA EDB δ13C ‰)            

Kuder et al, 2012
EDB δ -19.5 ±2‰ -- -- -18.1 ±2‰ -- -- NS -- -- NS -- -- NS -- --

1,1,2-TRICHLOROETHANE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

1,2,4-TRIMETHYLBENZENE 190 50 178 50 NS -- -- NS -- -- NS -- --

1,2-DIBROMOETHANE 154 50 146 50 NS -- -- NS -- -- NS -- --

1,2-DICHLOROETHANE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

1,3,5-TRIMETHYLBENZENE 65 J 50 69.8 J 50 NS -- -- NS -- -- NS -- --

2-BUTANONE ND U 500 ND U 500 NS -- -- NS -- -- NS -- --

2-CHLOROTOLUENE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

2-HEXANONE 277 J 250 281 J 250 NS -- -- NS -- -- NS -- --

4-METHYL-2-PENTANONE ND U 250 ND U 250 NS -- -- NS -- -- NS -- --

ACETONE 1340 500 1040 500 NS -- -- NS -- -- NS -- --

BENZENE 3700 50 3270 50 NS -- -- NS -- -- NS -- --

CARBON DISULFIDE ND U 50 27.6 J 50 NS -- -- NS -- -- NS -- --

CHLOROMETHANE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

DICHLORODIFLUOROMETHANE ND U 100 ND U 100 NS -- -- NS -- -- NS -- --

ETHYLBENZENE 697 50 692 50 NS -- -- NS -- -- NS -- --

ISOPROPYLBENZENE 45.8 J+ 50 52.5 J 50 NS -- -- NS -- -- NS -- --

METHYL TERT-BUTYL ETHER ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

METHYLENE CHLORIDE ND U 100 ND U 100 NS -- -- NS -- -- NS -- --

NAPHTHALENE 73.4 J+ 50 66.4 J 50 NS -- -- NS -- -- NS -- --

N-BUTYLBENZENE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

N-PROPYLBENZENE 59.4 J 50 57.7 J 50 NS -- -- NS -- -- NS -- --

P-ISOPROPYLTOLUENE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

SEC-BUTYLBENZENE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

TERT-BUTYLBENZENE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

TOLUENE 8290 50 6600 50 NS -- -- NS -- -- NS -- --

TRICHLOROETHENE ND U 50 ND U 50 NS -- -- NS -- -- NS -- --

TRICHLOROFLUOROMETHANE ND U 100 ND U 100 NS -- -- NS -- -- NS -- --

XYLENES 2620 150 2350 150 NS -- -- NS -- -- NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.

δ2H -  Delta Deuterium. 

0/00 - Per mille.

cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.

FD = Field duplicate.

ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.

VFA - Volatile fatty acid.

VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.

mg/L = Milligram per liter.

ND = Not detected.

Dissolved Metals (mg/L)         
EPA Method 6010

a. EPA analytical methods listed are for the most recent sampling event.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                    
EPA Method 8260

U = Analyte was not detected. The reported numerical value is at or below the LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)

1,2 DCA Reductase (DCAR)

BAV1 Vinyl Chloride Reductase (BVC)

Chloroform Reductase (CFR)

Dehalobacter DCM (DCM)

Dehalobacter spp. (DHBt)

Dehalobium chlorocoercia (DECO)

Dehalococcoides (DHC)

Dehalogenimonas spp. (DHG)

Desulfitobacterium spp. (DSB)

Desulfuromonas spp. (DSM)

Dichloromethane Dehalogenase (DCMA)

Epoxyalkane Transferase (EtnE)

Ethene Monooxygenase (EtnC)

Methanogens (MGN)

PCE Reductase (PCE-1)

Phenol Hydroxylase (PHE)

PMMO

Soluble Methane Monooxygenase (SMMO)

Sulfate Reducing Bacteria (APS)

tceA Reductase (TCE)

Toluene Dioxygenase (TOD)

Toluene Monooxygenase (RMO)

Toluene Monooxygenase 2 (RDEG)

Total Eubacteria (EBAC)

trans-1,2-DCE Reductase (TDR)

Trichlorobenzene Dioxygenase (TCBO)

Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE

ETHYLENE

METHANE

PROPANE

ALKALINITY

BROMIDE

CHLORIDE

IODIDE

NITRATE

NITRITE

NITROGEN, NITRATE-NITRITE

O-PHOSPHATE (AS P)

SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)                  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 137 9.48

3.242 0.01 5.394 0.01 6.778 0.01 10.117 0.01

NS -- -- NS -- -- NS -- -- ND U 10

NS -- -- NS -- -- NS -- -- ND U 4

NS -- -- NS -- -- NS -- -- ND U 5

NS -- -- NS -- -- NS -- -- ND U 2

NS -- -- NS -- -- NS -- -- ND U 6

NS -- -- NS -- -- NS -- -- 280 1

NS -- -- NS -- -- NS -- -- 0.823 0.25

NS -- -- NS -- -- NS -- -- 83.1 0.66

NS -- -- NS -- -- NS -- -- ND U 0.75

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 0.375

NS -- -- NS -- -- NS -- -- 0.116 0.02

NS -- -- NS -- -- NS -- -- 28.5 2

Phase 1 Recirculation

106EX2-P1R-101617 106EX2-P1R-102017 106EX2-P1R-102517106EX2-P1R-101217

REG REG REG REG

10/12/2017 10/16/2017 10/20/2017 10/25/2017
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID

BUTYRIC ACID

FORMIC ACID

LACTIC ACID

PROPIONIC ACID

PYRUVIC ACID

VALERIC ACID

IRON

MANGANESE

δ2H (‰)                              

Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            

Kuder et al, 2012
EDB δ

1,1,2-TRICHLOROETHANE

1,2,4-TRIMETHYLBENZENE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,3,5-TRIMETHYLBENZENE

2-BUTANONE

2-CHLOROTOLUENE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

CARBON DISULFIDE

CHLOROMETHANE

DICHLORODIFLUOROMETHANE

ETHYLBENZENE

ISOPROPYLBENZENE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

TERT-BUTYLBENZENE

TOLUENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.

δ2H -  Delta Deuterium. 

0/00 - Per mille.

cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.

FD = Field duplicate.

ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.

VFA - Volatile fatty acid.

VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.

mg/L = Milligram per liter.

ND = Not detected.

Dissolved Metals (mg/L)         
EPA Method 6010

a. EPA analytical methods listed are for the most recent sampling event.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                    
EPA Method 8260

U = Analyte was not detected. The reported numerical value is at or below the LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 1 Recirculation

106EX2-P1R-101617 106EX2-P1R-102017 106EX2-P1R-102517106EX2-P1R-101217

REG REG REG REG

10/12/2017 10/16/2017 10/20/2017 10/25/2017

NS -- -- NS -- -- NS -- -- 0.98 J 1

NS -- -- NS -- -- NS -- -- ND U 1

NS -- -- NS -- -- NS -- -- ND U 1

NS -- -- NS -- -- NS -- -- ND U 1

NS -- -- NS -- -- NS -- -- ND U 1

NS -- -- NS -- -- NS -- -- ND U 1

NS -- -- NS -- -- NS -- -- ND U 1

NS -- -- NS -- -- NS -- -- 0.19 0.06

NS -- -- NS -- -- NS -- -- 2.05 0.006

-91.11 -99 -87.24 -99 -85.66 -99 -85.6 -99

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- 214 50

NS -- -- NS -- -- NS -- -- 139 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- 79.3 J 50

NS -- -- NS -- -- NS -- -- ND U 500

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- 254 J 250

NS -- -- NS -- -- NS -- -- 158 J 250

NS -- -- NS -- -- NS -- -- 996 J 500

NS -- -- NS -- -- NS -- -- 3370 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- ND U 100

NS -- -- NS -- -- NS -- -- 597 50

NS -- -- NS -- -- NS -- -- 51.4 J 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- ND U 100

NS -- -- NS -- -- NS -- -- 98.2 J 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- 56.5 J 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- 6890 50

NS -- -- NS -- -- NS -- -- ND U 50

NS -- -- NS -- -- NS -- -- ND U 100

NS -- -- NS -- -- NS -- -- 2310 150
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)

1,2 DCA Reductase (DCAR)

BAV1 Vinyl Chloride Reductase (BVC)

Chloroform Reductase (CFR)

Dehalobacter DCM (DCM)

Dehalobacter spp. (DHBt)

Dehalobium chlorocoercia (DECO)

Dehalococcoides (DHC)

Dehalogenimonas spp. (DHG)

Desulfitobacterium spp. (DSB)

Desulfuromonas spp. (DSM)

Dichloromethane Dehalogenase (DCMA)

Epoxyalkane Transferase (EtnE)

Ethene Monooxygenase (EtnC)

Methanogens (MGN)

PCE Reductase (PCE-1)

Phenol Hydroxylase (PHE)

PMMO

Soluble Methane Monooxygenase (SMMO)

Sulfate Reducing Bacteria (APS)

tceA Reductase (TCE)

Toluene Dioxygenase (TOD)

Toluene Monooxygenase (RMO)

Toluene Monooxygenase 2 (RDEG)

Total Eubacteria (EBAC)

trans-1,2-DCE Reductase (TDR)

Trichlorobenzene Dioxygenase (TCBO)

Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE

ETHYLENE

METHANE

PROPANE

ALKALINITY

BROMIDE

CHLORIDE

IODIDE

NITRATE

NITRITE

NITROGEN, NITRATE-NITRITE

O-PHOSPHATE (AS P)

SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)                  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 0.7 0.5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 61500 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 7710 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 4.4 0.5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 75900 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 5.1 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 19200 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 24.1 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 79600 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 5 0.5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 94800 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 50500 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 6810000 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 93.3 5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 7.1 0.5 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- 147 3.8 118 4.8 61.4 9.59 70.2 9.49 90.1 3.78

8.221 0.01 8.337 0.01 6.291 0.01 5.154 0.01 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

NS -- -- NS -- -- ND U 4 1.76 J 4 1.56 J 4 1.65 J 4 2.25 J 4

NS -- -- NS -- -- ND U 5 1.81 J 5 3.1 J 5 3.2 J 5 3.92 J 5

NS -- -- NS -- -- ND U 2 1.46 J 2 1.6 J 2 1.89 J 2 2.15 2

NS -- -- NS -- -- ND U 6 ND U 6 ND U 6 ND U 6 ND U 6

NS -- -- NS -- -- 346 1 329 1 350 1 354 1 354 1

NS -- -- NS -- -- 0.932 0.25 0.434 J 0.25 0.848 0.25 0.844 0.25 0.873 0.25

NS -- -- NS -- -- 90.8 0.66 39 0.66 87.5 0.66 87.2 0.66 91.2 0.66

NS -- -- NS -- -- ND U 0.75 ND U 0.75 0.82 J 0.75 0.83 J 0.75 ND U 0.75

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375

NS -- -- NS -- -- 0.0116 J 0.02 ND U 0.02 0.0172 J 0.02 0.0136 J 0.02 ND U 0.02

NS -- -- NS -- -- 28.6 2 12.9 2 23.5 J+ 2 24 J+ 2 20.9 2

Phase 2 Recirculation

106EX2-P2R-011018 106EX2-P2R-011018-FD 106EX2-P2R-011618106EX2-P1R-110117 106EX2-P1R-110117-FD 106EX2-P1P-111617

11/16/2017 11/29/2017 1/10/2018 1/10/2018

106EX2-P1P-112917

REG FD REG

11/1/2017 11/1/2017

Phase 1 PassivePhase 1 Recirculation

REG REG FD REG

1/16/2018
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID

BUTYRIC ACID

FORMIC ACID

LACTIC ACID

PROPIONIC ACID

PYRUVIC ACID

VALERIC ACID

IRON

MANGANESE

δ2H (‰)                              

Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            

Kuder et al, 2012
EDB δ

1,1,2-TRICHLOROETHANE

1,2,4-TRIMETHYLBENZENE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,3,5-TRIMETHYLBENZENE

2-BUTANONE

2-CHLOROTOLUENE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

CARBON DISULFIDE

CHLOROMETHANE

DICHLORODIFLUOROMETHANE

ETHYLBENZENE

ISOPROPYLBENZENE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

TERT-BUTYLBENZENE

TOLUENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.

δ2H -  Delta Deuterium. 

0/00 - Per mille.

cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.

FD = Field duplicate.

ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.

VFA - Volatile fatty acid.

VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.

mg/L = Milligram per liter.

ND = Not detected.

Dissolved Metals (mg/L)         
EPA Method 6010

a. EPA analytical methods listed are for the most recent sampling event.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                    
EPA Method 8260

U = Analyte was not detected. The reported numerical value is at or below the LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 2 Recirculation

106EX2-P2R-011018 106EX2-P2R-011018-FD 106EX2-P2R-011618106EX2-P1R-110117 106EX2-P1R-110117-FD 106EX2-P1P-111617

11/16/2017 11/29/2017 1/10/2018 1/10/2018

106EX2-P1P-112917

REG FD REG

11/1/2017 11/1/2017

Phase 1 PassivePhase 1 Recirculation

REG REG FD REG

1/16/2018

NS -- -- NS -- -- 1.18 1 1.5 1 3.74 1 7.32 1 13.8 1

NS -- -- NS -- -- ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

NS -- -- NS -- -- ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

NS -- -- NS -- -- ND U 1 ND U 1 0.79 J 1 1.63 1 1.35 1

NS -- -- NS -- -- ND U 1 ND U 1 1.52 1 3.3 1 3.37 1

NS -- -- NS -- -- ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

NS -- -- NS -- -- ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

NS -- -- NS -- -- 0.701 0.06 1.03 0.06 0.352 0.06 0.356 0.06 0.358 0.06

NS -- -- NS -- -- 2.5 0.006 2.93 0.006 2.87 0.006 2.87 0.006 3.01 0.006

-84 -99 -83 -99 -86.66 -99 -86.95 -99 NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- -17.3 ±2‰ -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- 186 50 180 25 256 50 273 50 272 50

NS -- -- NS -- -- 134 50 133 25 118 50 112 50 117 50

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- 64.8 J 50 67.4 25 89.8 J 50 93 J 50 96.6 J 50

NS -- -- NS -- -- ND U 500 236 J 250 ND U 500 ND U 500 ND U 500

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- 243 J 250 278 125 231 J 250 197 J 250 162 J 250

NS -- -- NS -- -- 157 J 250 165 J 125 ND U 250 ND U 250 ND U 250

NS -- -- NS -- -- 1020 J- 500 1080 250 954 J 500 829 J 500 668 J 500

NS -- -- NS -- -- 3250 50 3660 25 4260 50 4240 50 4070 50

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- ND U 50 ND U 25 50.5 50 61.6 50 ND U 50

NS -- -- NS -- -- ND U 100 ND U 50 ND U 100 ND U 100 ND U 100

NS -- -- NS -- -- 594 50 689 25 882 50 871 50 855 50

NS -- -- NS -- -- 47.3 J 50 56.9 25 66.3 J 50 66.9 J 50 66.4 J 50

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- ND U 100 ND U 50 58 J 100 50.4 J 100 ND U 100

NS -- -- NS -- -- 94.1 J 50 89.2 25 101 50 91.5 50 95.3 J 50

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- 50.2 J 50 58.6 25 69.2 J 50 67.8 J 50 65.6 J 50

NS -- -- NS -- -- ND U 50 14.6 J 25 28.6 J 50 27.6 J 50 25.9 J 50

NS -- -- NS -- -- ND U 50 12.5 J 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- 6480 50 6940 25 8070 50 8110 50 8410 50

NS -- -- NS -- -- ND U 50 ND U 25 ND U 50 ND U 50 ND U 50

NS -- -- NS -- -- ND U 100 ND U 50 ND U 100 ND U 100 ND U 100

NS -- -- NS -- -- 2120 150 2330 75 2870 150 2880 150 2680 150
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)

1,2 DCA Reductase (DCAR)

BAV1 Vinyl Chloride Reductase (BVC)

Chloroform Reductase (CFR)

Dehalobacter DCM (DCM)

Dehalobacter spp. (DHBt)

Dehalobium chlorocoercia (DECO)

Dehalococcoides (DHC)

Dehalogenimonas spp. (DHG)

Desulfitobacterium spp. (DSB)

Desulfuromonas spp. (DSM)

Dichloromethane Dehalogenase (DCMA)

Epoxyalkane Transferase (EtnE)

Ethene Monooxygenase (EtnC)

Methanogens (MGN)

PCE Reductase (PCE-1)

Phenol Hydroxylase (PHE)

PMMO

Soluble Methane Monooxygenase (SMMO)

Sulfate Reducing Bacteria (APS)

tceA Reductase (TCE)

Toluene Dioxygenase (TOD)

Toluene Monooxygenase (RMO)

Toluene Monooxygenase 2 (RDEG)

Total Eubacteria (EBAC)

trans-1,2-DCE Reductase (TDR)

Trichlorobenzene Dioxygenase (TCBO)

Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE

ETHYLENE

METHANE

PROPANE

ALKALINITY

BROMIDE

CHLORIDE

IODIDE

NITRATE

NITRITE

NITROGEN, NITRATE-NITRITE

O-PHOSPHATE (AS P)

SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)                  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

ND U 1.8 NS -- -- NS -- -- ND U 0.9 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

ND U 17.9 NS -- -- NS -- -- 990 9.1 NS -- --

321000 17.9 NS -- -- NS -- -- 140000 9.1 NS -- --

33700 17.9 NS -- -- NS -- -- 18300 9.1 NS -- --

ND U 1.8 NS -- -- NS -- -- ND U 0.9 NS -- --

ND U 17.9 NS -- -- NS -- -- 1110 9.1 NS -- --

414000 17.9 NS -- -- NS -- -- 57000 9.1 NS -- --

67.9 17.9 NS -- -- NS -- -- 19900 9.1 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

15.5 J 17.9 NS -- -- NS -- -- 33.9 9.1 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

74600 17.9 NS -- -- NS -- -- 33600 9.1 NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

380000 17.9 NS -- -- NS -- -- 46400 9.1 NS -- --

ND U 1.8 NS -- -- NS -- -- ND U 0.9 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

83200 17.9 NS -- -- NS -- -- 25000 9.1 NS -- --

79800 17.9 NS -- -- NS -- -- 18800 9.1 NS -- --

28900000 17.9 NS -- -- NS -- -- 10800000 9.1 NS -- --

ND U 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

934 17.9 NS -- -- NS -- -- ND U 9.1 NS -- --

ND U NS -- -- NS -- -- ND U NS -- --

90.9 J+ 9.62 94.8 J+ 9.52 69 J 9.59 92.5 3.85 101 3.83

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND UJ 10

2.41 J 4 3.2 J 4 5.1 4 6.8 4 6.9 J 4

4.7 J 5 5.3 5 7.05 5 9.6 5 11.4 J 5

2.64 2 6.9 2 15.2 2 30.4 2 15.5 J 2

2.42 J 6 3.1 J 6 5.9 J 6 8.6 6 9.4 J 6

363 1 377 1 380 1 373 1 419 J- 1

0.764 0.125 0.92 J 0.625 1.02 0.25 1.14 0.25 1.06 J 0.625

76.2 0.66 107 1.65 130 0.66 143 0.66 136 1.65

2.7 0.75 1.6 0.75 0.57 J 0.75 0.31 J 0.75 0.47 J 0.75

NS -- -- NS -- -- ND U 0.2 ND U 0.2 ND U 0.5

NS -- -- NS -- -- ND U 0.2 ND U 0.2 ND U 0.5

ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- --

ND U 0.02 0.0131 J 0.02 0.0202 0.02 0.0382 J 0.02 0.0185 0.02

19.4 2 32.1 5 38.5 2 39.7 2 35.8 5

Phase 2 Recirculation

106EX2-P2R-012518 106EX2-P2P-030718

Phase 2 Passive

106EX2-P2P-050918

1/25/2018 3/7/2018 4/11/2018 5/9/2018 6/14/2018

106EX2-P2P-041118 106EX2-P2P-061418

REG REG REGREG REG
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID

BUTYRIC ACID

FORMIC ACID

LACTIC ACID

PROPIONIC ACID

PYRUVIC ACID

VALERIC ACID

IRON

MANGANESE

δ2H (‰)                              

Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            

Kuder et al, 2012
EDB δ

1,1,2-TRICHLOROETHANE

1,2,4-TRIMETHYLBENZENE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,3,5-TRIMETHYLBENZENE

2-BUTANONE

2-CHLOROTOLUENE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

CARBON DISULFIDE

CHLOROMETHANE

DICHLORODIFLUOROMETHANE

ETHYLBENZENE

ISOPROPYLBENZENE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

TERT-BUTYLBENZENE

TOLUENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.

δ2H -  Delta Deuterium. 

0/00 - Per mille.

cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.

FD = Field duplicate.

ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.

VFA - Volatile fatty acid.

VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.

mg/L = Milligram per liter.

ND = Not detected.

Dissolved Metals (mg/L)         
EPA Method 6010

a. EPA analytical methods listed are for the most recent sampling event.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                    
EPA Method 8260

U = Analyte was not detected. The reported numerical value is at or below the LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 2 Recirculation

106EX2-P2R-012518 106EX2-P2P-030718

Phase 2 Passive

106EX2-P2P-050918

1/25/2018 3/7/2018 4/11/2018 5/9/2018 6/14/2018

106EX2-P2P-041118 106EX2-P2P-061418

REG REG REGREG REG

26.1 1 11.5 1 9.5 1 11 1 8 J 1

ND U 1 ND U 1 ND U 1 ND U 1 ND UJ 1

ND U 1 ND U 1 ND U 1 ND U 1 ND UJ 1

1.64 1 ND U 1 0.65 1 1 J 1 0.6 J 1

6.86 1 2.2 1 1 1 ND U 1 ND UJ 1

ND U 1 ND U 1 ND U 1 ND U 1 ND UJ 1

ND U 1 ND U 1 ND U 1 ND U 1 ND UJ 1

0.403 J- 0.06 2.19 0.06 2.44 J- 0.06 3.82 0.06 4.21 0.06

2.96 J- 0.006 4.11 0.006 4.86 J+ 0.006 5.02 0.006 5.24 0.006

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

-17.1 ±2‰ -- -- NS -- -- NS -- -- -17.9 ±1‰ -- -- NS -- --

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

301 50 251 50 306 50 301 50 367 25

122 50 116 50 96.9 J 50 94.8 J 50 91 25

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

110 50 84.2 J 50 109 50 103 50 124 25

ND U 500 ND U 500 ND U 500 ND U 500 180 J 250

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

191 J 250 200 J+ 250 254 J 250 245 J 250 259 125

ND U 250 136 J 250 177 J 250 146 J 250 129 J 125

643 J 500 788 J 500 877 J 500 498 J 500 561 250

4250 50 4180 50 3940 50 4170 50 4360 25

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

ND U 100 ND U 100 ND U 100 ND U 100 ND U 50

994 50 923 50 954 50 898 50 1070 25

74.4 J 50 91.7 J 50 109 50 104 50 118 25

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

ND U 100 ND U 100 ND U 100 ND U 100 28.4 J 50

101 50 82.5 J 50 126 50 130 50 138 25

ND U 50 ND U 50 ND U 50 ND U 50 18.9 J 25

86.8 J 50 73.3 J 50 90.5 J 50 86.4 J 50 113 25

ND U 50 ND U 50 39.9 J 50 45.1 J 50 ND U 25

ND U 50 ND U 50 ND U 50 ND U 50 21.9 J 25

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

9530 50 8630 50 7640 50 7640 50 8030 25

ND U 50 ND U 50 ND U 50 ND U 50 ND U 25

ND U 100 ND U 100 ND U 100 ND U 100 ND U 50

3020 150 2850 150 2910 150 2950 150 3670 75
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)

1,2 DCA Reductase (DCAR)

BAV1 Vinyl Chloride Reductase (BVC)

Chloroform Reductase (CFR)

Dehalobacter DCM (DCM)

Dehalobacter spp. (DHBt)

Dehalobium chlorocoercia (DECO)

Dehalococcoides (DHC)

Dehalogenimonas spp. (DHG)

Desulfitobacterium spp. (DSB)

Desulfuromonas spp. (DSM)

Dichloromethane Dehalogenase (DCMA)

Epoxyalkane Transferase (EtnE)

Ethene Monooxygenase (EtnC)

Methanogens (MGN)

PCE Reductase (PCE-1)

Phenol Hydroxylase (PHE)

PMMO

Soluble Methane Monooxygenase (SMMO)

Sulfate Reducing Bacteria (APS)

tceA Reductase (TCE)

Toluene Dioxygenase (TOD)

Toluene Monooxygenase (RMO)

Toluene Monooxygenase 2 (RDEG)

Total Eubacteria (EBAC)

trans-1,2-DCE Reductase (TDR)

Trichlorobenzene Dioxygenase (TCBO)

Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE

ETHYLENE

METHANE

PROPANE

ALKALINITY

BROMIDE

CHLORIDE

IODIDE

NITRATE

NITRITE

NITROGEN, NITRATE-NITRITE

O-PHOSPHATE (AS P)

SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)                  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 248000 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 13000 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 62800 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 529 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 10900 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 2040 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 197000 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 32100 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 6480 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- 9990000 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 4.9 NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U NS -- -- NS -- --

82 0.3 74 0.31 82 0.31 47 0.0003 97 0.3 60 0.29

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

4.9 4 4.8 4 4.7 4 4.5 4 4.5 4 4.7 4

9 5 8.5 5 7.9 5 8.1 5 8.5 5 9.8 5

10.3 2 10 2 28.2 2 57.7 2 105.5 2 279.7 2

5.3 J 6 5.4 J 6 5.3 J 6 5.1 J 6 5.1 J 6 5.5 J 6

380 5 370 5 380 5 400 5 400 5 410 5

1.7 1 1.7 1 1.2 0.5 1.1 0.5 1.1 0.5 0.99 0.5

91 1 90 1 88 0.5 85 0.5 87 0.5 88 0.5

3.9 0.75 4.8 0.75 4.2 0.75 5.8 0.75 4.6 0.75 4.9 0.75

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND R 0.05 ND R 0.05 ND U 0.05 ND 0.05 ND U 0.05 0.11 0.05

ND R 0.15 ND R 0.15 ND U 0.15 ND 0.15 ND U 0.15 ND U 0.15

28 2 28 2 26 1 24 1 23 1 18 1

Phase 3 Passive

106EX2-P3R-080818 106EX2-P3R-080818-FD

9/12/20188/16/20188/8/2018 8/8/2018

106EX2-P3R-081618 106EX2-P3R-082218 106EX2-P3R-082918 106EX2-P3P-091218

REG REG REG REGREG FD

Phase 3 Recirculation

8/22/2018 8/29/2018
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID

BUTYRIC ACID

FORMIC ACID

LACTIC ACID

PROPIONIC ACID

PYRUVIC ACID

VALERIC ACID

IRON

MANGANESE

δ2H (‰)                              

Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            

Kuder et al, 2012
EDB δ

1,1,2-TRICHLOROETHANE

1,2,4-TRIMETHYLBENZENE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,3,5-TRIMETHYLBENZENE

2-BUTANONE

2-CHLOROTOLUENE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

CARBON DISULFIDE

CHLOROMETHANE

DICHLORODIFLUOROMETHANE

ETHYLBENZENE

ISOPROPYLBENZENE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

TERT-BUTYLBENZENE

TOLUENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.

δ2H -  Delta Deuterium. 

0/00 - Per mille.

cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.

FD = Field duplicate.

ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.

VFA - Volatile fatty acid.

VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.

mg/L = Milligram per liter.

ND = Not detected.

Dissolved Metals (mg/L)         
EPA Method 6010

a. EPA analytical methods listed are for the most recent sampling event.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                    
EPA Method 8260

U = Analyte was not detected. The reported numerical value is at or below the LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 3 Passive

106EX2-P3R-080818 106EX2-P3R-080818-FD

9/12/20188/16/20188/8/2018 8/8/2018

106EX2-P3R-081618 106EX2-P3R-082218 106EX2-P3R-082918 106EX2-P3P-091218

REG REG REG REGREG FD

Phase 3 Recirculation

8/22/2018 8/29/2018

13.9 1 14 1 23.5 10 27.7 10 30.5 10 43.7 10

ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

ND U 1 ND U 1 0.7 J 1 0.6 J 1 ND U 1 1 1

ND U 1 ND U 1 ND U 1 ND U 1 7.3 1 10.8 1

ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

1.1 0.05 1.2 0.05 1.1 0.05 1.2 0.05 1.1 0.05 1.6 0.05

4.4 0.003 4.7 0.003 4.8 0.003 4.9 0.003 5.2 0.003 5.6 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- -19.2 ±1.5‰ -- -- NS -- -- -18.0 ±1.5‰ -- --

ND U 0.5 ND U 0.5 ND U 10 ND U 50 ND U 0.5 ND U 50

230 20 230 20 260 20 310 100 290 100 260 100

78 J+ 1 85 J+ 1 85 20 ND U 100 78 J+ 1 73 J 100

ND U 1 ND U 1 ND U 20 ND U 100 3.5 1 ND U 100

86 J+ 0.5 88 J+ 0.5 89 10 110 50 92 J+ 0.5 94 J 50

130 J+ 10 130 J+ 10 110 J 200 ND U 1000 130 J+ 10 ND U 1000

ND U 0.5 ND U 0.5 ND U 10 ND U 50 ND U 0.5 ND U 50

160 J+ 5 160 J+ 5 150 J 100 ND U 500 140 J+ 5 ND U 500

98 J+ 5 99 J+ 5 90 J 100 ND U 500 94 J+ 5 ND U 500

480 J+ 10 490 J+ 10 430 200 ND U 1000 490 J+ 10 ND U 1000

3300 20 3500 20 3600 20 4400 100 4200 100 4000 100

ND U 2 ND U 2 ND U 40 ND U 200 ND U 2 ND U 200

ND U 1 ND U 1 ND U 20 ND U 100 ND U 1 ND U 100

ND U 1 ND U 1 ND U 20 ND U 100 ND U 1 ND U 100

770 20 770 20 870 20 1000 100 1000 100 940 100

70 J+ 1 71 J+ 1 74 20 94 J 100 78 J+ 1 85 J 100

ND U 0.5 ND U 0.5 ND U 10 ND U 50 ND U 0.5 ND U 50

ND U 5 ND U 5 ND U 100 ND U 500 ND U 5 ND U 500

120 J+ 5 130 J+ 5 120 100 ND U 500 130 J+ 5 ND U 500

12 J+ 1 13 J+ 1 12 J 20 ND U 100 14 J+ 1 ND U 100

69 J+ 1 71 J+ 1 75 20 93 J 100 78 J+ 1 84 J 100

32 J+ 1 33 J+ 1 30 20 ND U 100 38 J+ 1 ND U 100

13 J+ 1 13 J+ 1 13 J 20 ND U 100 13 J+ 1 ND U 100

1.2 J+ 1 1.1 J+ 1 ND U 20 ND U 100 1 J+ 1 ND U 100

7600 J- 100 7100 J- 100 9100 100 9700 100 9400 100 8600 100

ND U 1 ND U 1 ND U 20 ND U 100 ND U 1 ND U 100

ND U 1 ND U 1 ND U 20 ND U 100 ND U 1 ND U 100

2400 10 2400 10 2800 10 3300 50 3300 50 3000 50
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)

1,2 DCA Reductase (DCAR)

BAV1 Vinyl Chloride Reductase (BVC)

Chloroform Reductase (CFR)

Dehalobacter DCM (DCM)

Dehalobacter spp. (DHBt)

Dehalobium chlorocoercia (DECO)

Dehalococcoides (DHC)

Dehalogenimonas spp. (DHG)

Desulfitobacterium spp. (DSB)

Desulfuromonas spp. (DSM)

Dichloromethane Dehalogenase (DCMA)

Epoxyalkane Transferase (EtnE)

Ethene Monooxygenase (EtnC)

Methanogens (MGN)

PCE Reductase (PCE-1)

Phenol Hydroxylase (PHE)

PMMO

Soluble Methane Monooxygenase (SMMO)

Sulfate Reducing Bacteria (APS)

tceA Reductase (TCE)

Toluene Dioxygenase (TOD)

Toluene Monooxygenase (RMO)

Toluene Monooxygenase 2 (RDEG)

Total Eubacteria (EBAC)

trans-1,2-DCE Reductase (TDR)

Trichlorobenzene Dioxygenase (TCBO)

Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE

ETHANE

ETHYLENE

METHANE

PROPANE

ALKALINITY

BROMIDE

CHLORIDE

IODIDE

NITRATE

NITRITE

NITROGEN, NITRATE-NITRITE

O-PHOSPHATE (AS P)

SULFATE

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)                  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 4.9 ND U 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- ND U 0.5 ND U 0.5

NS -- -- ND U 4.9 ND U 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- 84700 4.9 256000 5.1

NS -- -- 3390 4.9 11000 5.1

NS -- -- ND U 0.5 0.8 0.5

NS -- -- ND U 4.9 ND U 5.1

NS -- -- 40800 4.9 135000 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- ND U 4.9 111 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- 1390 4.9 4980 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- 3150 4.9 12400 5.1

NS -- -- NS -- -- NS -- --

NS -- -- ND U 4.9 ND U 5.1

NS -- -- 163000 4.9 357000 5.1

NS -- -- ND U 0.5 ND U 0.5

NS -- -- ND U 4.9 ND U 5.1

NS -- -- 5160 4.9 14900 5.1

NS -- -- 5880 4.9 6660 5.1

NS -- -- 5520000 4.9 11100000 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- ND U 4.9 ND U 5.1

NS -- -- NS -- -- ND U 0.5

65 0.15 55 0.29 62 18

NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND 10

6.7 4 7.8 4 7.2 4

13.1 5 12.6 5 10.4 5

398.5 2 168.3 2 128.3 2

7.8 6 9.7 6 9.6 6

400 5 360 5 360 5

2 0.5 1.8 0.5 2 1

96 0.5 120 5 140 1

2.3 0.75 0.45 J 0.75 ND 0.75

NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- --

ND U 0.05 ND U 0.05 ND 0.05

ND U 0.15 ND UJ 0.75 ND 0.15

20 1 26 1 22 2

Phase 3 Passive

10/4/2018 11/19/2018 1/21/2019

Phase 4 Passive

106EX2-P4P-012119106EX2-P3P-100418 106EX2-P3P-111918

REGREG REG
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Table 10
Groundwater Analytical Results for KAFB-106EX2

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID

BUTYRIC ACID

FORMIC ACID

LACTIC ACID

PROPIONIC ACID

PYRUVIC ACID

VALERIC ACID

IRON

MANGANESE

δ2H (‰)                              

Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            

Kuder et al, 2012
EDB δ

1,1,2-TRICHLOROETHANE

1,2,4-TRIMETHYLBENZENE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,3,5-TRIMETHYLBENZENE

2-BUTANONE

2-CHLOROTOLUENE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

CARBON DISULFIDE

CHLOROMETHANE

DICHLORODIFLUOROMETHANE

ETHYLBENZENE

ISOPROPYLBENZENE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

TERT-BUTYLBENZENE

TOLUENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.

δ2H -  Delta Deuterium. 

0/00 - Per mille.

cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.

FD = Field duplicate.

ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.

REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.

VFA - Volatile fatty acid.

VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.

mg/L = Milligram per liter.

ND = Not detected.

Dissolved Metals (mg/L)         
EPA Method 6010

a. EPA analytical methods listed are for the most recent sampling event.

VFAs (mg/L)                               
EPA Method 300m

VOCs (µg/L)                                    
EPA Method 8260

U = Analyte was not detected. The reported numerical value is at or below the LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 3 Passive

10/4/2018 11/19/2018 1/21/2019

Phase 4 Passive

106EX2-P4P-012119106EX2-P3P-100418 106EX2-P3P-111918

REGREG REG

30.8 10 ND U 1 9.1 1

ND U 1 ND U 1 ND 1

ND U 1 ND U 1 ND 1

0.6 J 1 ND U 1 0.5 1

ND U 1 ND U 1 ND 1

ND U 1 ND U 1 ND 1

ND U 1 ND U 1 ND 1

3.7 0.05 4.2 0.05 4 0.05

5.8 0.003 5.9 0.003 5.2 0.003

NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- --

ND U 50 ND U 13 ND 10

340 100 250 25 250 20

ND U 100 47 25 31 20

ND U 100 ND U 25 NA -- --

110 50 83 13 84 10

ND U 1000 ND U 250 ND 200

ND U 50 ND U 13 ND 10

200 J 500 170 J 130 120 100

ND U 500 110 J 130 73 100

ND U 1000 190 J 250 190 200

3800 100 3300 25 2300 20

ND U 200 ND U 50 ND 40

ND U 100 ND U 25 ND 20

ND U 100 ND U 25 NA -- --

960 100 800 25 NA -- --

120 100 99 25 93 20

ND U 50 ND U 13 ND 10

ND U 500 ND U 130 ND 100

280 J 500 120 J 130 110 100

ND U 100 ND U 25 12 20

97 J 100 72 25 70 20

57 J 100 44 25 38 20

ND U 100 14 J 25 13 20

ND U 100 ND U 25 ND 20

8200 100 7000 50 4800 50

ND U 100 ND U 25 ND 20

ND U 100 ND U 25 ND 20

3000 50 2600 13 2200 10
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 155000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 25700 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 1370000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) 2 J 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) 1530 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) ND U 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 801 4.9 NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 204000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
PMMO 2830 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 10000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 193000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 1370 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 393000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 304000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 2530000 4.9 NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) 484 4.9 NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE 47.4 1.88 20.1 J+ 1.92 NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 566.7 0.01 540.1 0.01 592.2 0.01

ACETYLENE ND U 10 ND U 10 NS -- -- NS -- -- NS -- --
ETHANE 1.27 J 4 0.94 J 4 NS -- -- NS -- -- NS -- --
ETHYLENE 2.3 J 5 4.36 J 5 NS -- -- NS -- -- NS -- --
METHANE 2.15 2 1.49 J 2 NS -- -- NS -- -- NS -- --
PROPANE 2.01 J 6 1.52 J 6 NS -- -- NS -- -- NS -- --

ALKALINITY 261 1 299 1 NS -- -- NS -- -- NS -- --
BROMIDE 0.621 J- 0.125 0.515 0.25 NS -- -- NS -- -- NS -- --
CHLORIDE 48.6 0.66 45.3 0.66 NS -- -- NS -- -- NS -- --
IODIDE ND U 0.2 ND U 0.75 NS -- -- NS -- -- NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- --
O-PHOSPHATE (AS P) 0.0425 0.02 0.209 J+ 0.02 NS -- -- NS -- -- NS -- --
SULFATE 3.03 J 2 ND U 2 NS -- -- NS -- -- NS -- --

Original Baselineb New Baseline - QED Pumpsc Phase 1 Recirculation

Reduced Gases (µg/L) 
RSKSOP-175

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

106IN1-BL-062917 106IN1-BL-092617 106IN1-P1R-100217-1 106IN1-P1R-100217-2 106IN1-P1R-100317-3

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

6/29/2017 9/26/2017 10/2/2017 10/2/2017

REG

10/3/2017

REG REG REG REG
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Original Baselineb New Baseline - QED Pumpsc Phase 1 RecirculationPhase Designation

Sample ID

Sample Date

Sample Pupose

106IN1-BL-062917 106IN1-BL-092617 106IN1-P1R-100217-1 106IN1-P1R-100217-2 106IN1-P1R-100317-3

6/29/2017 9/26/2017 10/2/2017 10/2/2017

REG

10/3/2017

REG REG REG REG

ACETIC ACID ND U 1 1.17 1 NS -- -- NS -- -- NS -- --
BUTYRIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
FORMIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
LACTIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
PROPIONIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
PYRUVIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --
VALERIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- --

IRON 4.81 0.06 13.8 0.06 NS -- -- NS -- -- NS -- --
MANGANESE 3.27 0.006 3.31 0.006 NS -- -- NS -- -- NS -- --

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H -92.97 -99 -93.85 -99 576.52 -99 608.76 -99 588.99 -99

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ NA -- -- -5.0 ±2‰ -- -- NS -- -- NS -- -- NS -- --

1,1,2-TRICHLOROETHANE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- --
1,2,4-TRIMETHYLBENZENE 183 10 193 12.5 NS -- -- NS -- -- NS -- --
1,2-DIBROMOETHANE 75 10 28.6 12.5 NS -- -- NS -- -- NS -- --
1,2-DICHLOROETHANE ND U 10 6.76 J 12.5 NS -- -- NS -- -- NS -- --
1,3,5-TRIMETHYLBENZENE 63.6 10 62.8 12.5 NS -- -- NS -- -- NS -- --
2-BUTANONE 1570 100 163 J 125 NS -- -- NS -- -- NS -- --
2-CHLOROTOLUENE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- --
2-HEXANONE 220 50 136 62.5 NS -- -- NS -- -- NS -- --
4-METHYL-2-PENTANONE 82.4 J 50 98.3 J 62.5 NS -- -- NS -- -- NS -- --
ACETONE 1780 100 667 125 NS -- -- NS -- -- NS -- --
BENZENE 1930 10 1930 12.5 NS -- -- NS -- -- NS -- --
CARBON DISULFIDE ND U 10 7.23 J 12.5 NS -- -- NS -- -- NS -- --
CHLOROMETHANE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- --
DICHLORODIFLUOROMETHANE ND U 20 ND U 25 NS -- -- NS -- -- NS -- --
ETHYLBENZENE 396 10 696 12.5 NS -- -- NS -- -- NS -- --
ISOPROPYLBENZENE 31.3 10 49.5 12.5 NS -- -- NS -- -- NS -- --
METHYL TERT-BUTYL ETHER ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- --
METHYLENE CHLORIDE ND U 20 ND U 25 NS -- -- NS -- -- NS -- --
NAPHTHALENE 46 10 80 12.5 NS -- -- NS -- -- NS -- --
N-BUTYLBENZENE 8.21 J 10 8.26 J 12.5 NS -- -- NS -- -- NS -- --
N-PROPYLBENZENE 29.3 10 45.5 12.5 NS -- -- NS -- -- NS -- --
P-ISOPROPYLTOLUENE 6.71 J 10 7.24 J 12.5 NS -- -- NS -- -- NS -- --
SEC-BUTYLBENZENE ND U 10 8.72 J 12.5 NS -- -- NS -- -- NS -- --
TERT-BUTYLBENZENE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- --
TOLUENE 3680 10 2730 12.5 NS -- -- NS -- -- NS -- --
TRICHLOROETHENE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- --
TRICHLOROFLUOROMETHANE ND U 20 ND U 25 NS -- -- NS -- -- NS -- --
XYLENES 1720 30 1640 37.5 NS -- -- NS -- -- NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

e. Sample was collected using a stainless steel bailer.
-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

d. Sample was noted collected due to instantaneous drawdown in water level.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                              
EPA Method 8260
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Reduced Gases (µg/L) 
RSKSOP-175

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.7 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 45900 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 7550 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 0.9 0.7 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 84000 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 254 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 6530 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 0.3 J 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 65400 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 1.4 0.7 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 3500 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 57400 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 31700 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 9460000 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 7.1 NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 2.3 0.7 NS -- -- NS -- -- NS -- -- NS -- --

19.9 3.8 22.1 3.88 23.8 1.94 NS -- -- NS -- -- NS -- -- NS -- --

3.338 0.01 NS -- -- 3.197 0.01 NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 NS -- -- NS -- -- NS -- -- NS -- --
ND U 4 ND U 4 1.54 J 4 NS -- -- NS -- -- NS -- -- NS -- --
4.04 J 5 4.03 J 5 6.02 5 NS -- -- NS -- -- NS -- -- NS -- --
18 2 17.3 2 354 2 NS -- -- NS -- -- NS -- -- NS -- --
ND U 6 ND U 6 ND U 6 NS -- -- NS -- -- NS -- -- NS -- --

314 1 289 1 298 1 NS -- -- NS -- -- NS -- -- NS -- --
0.676 0.25 0.683 0.25 0.78 0.25 NS -- -- NS -- -- NS -- -- NS -- --
48.8 0.66 49 0.66 55.6 0.66 NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.75 ND U 0.75 ND U 0.75 18 0.75 18 0.75 18 0.75 26 1.5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.375 ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- -- NS -- --

0.0245 J 0.02 0.0171 J 0.02 0.109 0.02 NS -- -- NS -- -- NS -- -- 9.74 1
ND U 2 ND U 2 ND U 2 NS -- -- NS -- -- NS -- -- NS -- --

Phase 1 Passive Phase 2 Recirculation Phase 2 Recirculation

106IN1-P1P-111617 106IN1-P1P-111617-FD 106IN1-P1P-112917 106IN1-P2R-010218-01 106IN1-P2R-010218-02 106IN1-P2R-011018-03 106IN1-P2R-012418-04

1/10/2018 1/24/201811/16/2017 11/16/2017

REG

11/29/2017 1/2/2018 1/2/2018

REGREG FD REG REG REG
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

e. Sample was collected using a stainless steel bailer.
-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

d. Sample was noted collected due to instantaneous drawdown in water level.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                              
EPA Method 8260

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 1 Passive Phase 2 Recirculation Phase 2 Recirculation

106IN1-P1P-111617 106IN1-P1P-111617-FD 106IN1-P1P-112917 106IN1-P2R-010218-01 106IN1-P2R-010218-02 106IN1-P2R-011018-03 106IN1-P2R-012418-04

1/10/2018 1/24/201811/16/2017 11/16/2017

REG

11/29/2017 1/2/2018 1/2/2018

REGREG FD REG REG REG

108 1 114 1 102 1 NS -- -- ND U 1 ND U 1 26.3 1
9.2 1 10.1 1 4.78 1 NS -- -- ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 NS -- -- 140 20 144 J 10 154 J 1
21.9 1 22.7 1 19.3 1 NS -- -- ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
4.34 1 4.03 1 3.88 1 NS -- -- ND U 1 ND U 1 ND U 1

25.5 0.06 24.8 0.06 23.2 0.06 NS -- -- NS -- -- NS -- -- NS -- --
3.09 0.006 3.06 0.006 3.08 0.006 NS -- -- NS -- -- NS -- -- NS -- --

-88.51 -99 -87.39 -99 -87.49 -99 NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- -7.7±2‰ -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
194 50 170 50 172 25 NS -- -- NS -- -- NS -- -- NS -- --
26.5 J 50 26.4 J 50 29.6 J 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
68.7 J 50 58.3 J 50 63.6 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 500 ND U 500 127 J 250 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 250 ND U 250 139 J 125 NS -- -- NS -- -- NS -- -- NS -- --
ND U 250 ND U 250 102 J 125 NS -- -- NS -- -- NS -- -- NS -- --
466 J- 500 451 J- 500 469 J 250 NS -- -- NS -- -- NS -- -- NS -- --
2950 50 2590 50 2970 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 100 ND U 100 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
576 50 483 50 601 25 NS -- -- NS -- -- NS -- -- NS -- --
57.5 J 50 49.6 J 50 70.2 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 100 ND U 100 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --
73.6 J 50 77 J 50 81.9 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
45.6 J 50 39.3 J 50 53.4 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 33.7 J 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --

6210 50 5140 50 5540 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 50 ND U 50 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
ND U 100 ND U 100 ND U 50 NS -- -- NS -- -- NS -- -- NS -- --

1790 150 1520 150 1930 75 NS -- -- NS -- -- NS -- -- NS -- --
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Reduced Gases (µg/L) 
RSKSOP-175

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- 37500 62.5 NS -- --
NS -- -- NS -- -- 1380000 62.5 NS -- --
NS -- -- NS -- -- 478000 62.5 NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- --
NS -- -- NS -- -- 12800 62.5 NS -- --
NS -- -- NS -- -- 392000 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- 265000 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- 82700 62.5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- 1750000 62.5 NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- 78900 62.5 NS -- --
NS -- -- NS -- -- 58000 62.5 NS -- --
NS -- -- NS -- -- 157000000 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- ND U 62.5 NS -- --
NS -- -- NS -- -- ND U NS -- --

0.129 0.0193 ND U 0.0194 ND U 0.019 ND U 0.0192

NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND UJ 10
1.9 J 4 0.66 J 4 0.65 J 4 1 J 4
5 5 2.5 5 1.73 J 5 2.5 J 5

8200 20 12400 20 10800 20 15300 J 20
2.4 J 6 0.92 J 6 0.97 J 6 1.1 J 6

578 1 668 1 787 1 762 J- 1
0.55 J 1.25 0.578 J 0.625 0.77 0.25 ND U 1.25
45.6 3.3 61.5 1.65 77.5 0.66 77.9 3.3
8.6 0.75 4.5 0.75 3.3 0.75 3.9 0.75
NS -- -- ND U 0.5 ND U 0.2 ND U 1
NS -- -- ND U 0.5 ND U 0.2 ND U 1
ND U 0.375 NS -- -- NS -- -- NS -- --
10.8 0.5 8.66 0.2 6.64 0.2 0.624 0.02
ND U 10 ND U 5 ND U 2 ND U 10

Phase 2 Passive Phase 2 Passive

106IN1-P2P-041118106IN1-P2P-030718

3/7/2018

106IN1-P2P-050918 106IN1-P2P-061418

6/14/20184/11/2018 5/9/2018

REG REG REG REG
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

e. Sample was collected using a stainless steel bailer.
-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

d. Sample was noted collected due to instantaneous drawdown in water level.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                              
EPA Method 8260

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 2 Passive Phase 2 Passive

106IN1-P2P-041118106IN1-P2P-030718

3/7/2018

106IN1-P2P-050918 106IN1-P2P-061418

6/14/20184/11/2018 5/9/2018

REG REG REG REG

312 10 55.1 20 20.7 3 11.4 J 10
34.7 1 ND U 1 ND U 3 ND UJ 10
14.7 1 ND U 1 ND U 3 ND UJ 10
ND U 1 ND U 1 2.48 J 3 ND UJ 10
170 10 121 20 89.3 10 8.7 J 10
47 1 11.2 J 20 ND U 3 ND UJ 10
9.1 1 2.9 1 ND U 3 ND UJ 10

18.7 0.06 20.2 J- 0.06 26.4 0.06 25.3 0.06
6.4 0.006 5.37 J+ 0.006 5.57 0.006 5.54 0.006

NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NA -- -- NS -- --

ND U 50 ND U 2.5 ND U 50 ND U 25
271 50 286 2.5 309 50 261 25
ND U 50 ND U 2.5 ND U 50 ND U 25
ND U 50 2.57 J 2.5 ND U 50 ND U 25
104 50 106 2.5 110 50 89.2 25
ND U 500 128 25 ND U 500 ND U 250
ND U 50 ND U 2.5 ND U 50 ND U 25
ND U 250 145 12.5 ND U 250 63.4 J 125
147 J 250 181 12.5 157 J 250 172 J 125
459 J 500 332 25 ND U 500 132 J 250
3660 50 2880 25 2990 50 3190 25
ND U 50 ND U 2.5 ND U 50 ND U 25
ND U 50 ND U 2.5 ND U 50 ND U 25
ND U 100 ND U 5 ND U 100 ND U 50

1750 50 976 2.5 1270 50 999 25
147 50 194 2.5 238 50 216 25
ND U 50 ND U 2.5 ND U 50 ND U 25
ND U 100 ND U 5 ND U 100 ND U 50
67.4 J 50 132 2.5 122 50 96.2 25
ND U 50 ND U 2.5 ND U 50 14 J 25
122 50 132 2.5 118 50 89.1 25
ND U 50 107 2.5 105 50 84 25
ND U 50 15.6 2.5 ND U 50 15.9 J 25
ND U 50 ND U 2.5 ND U 50 ND U 25

8330 50 6460 J- 25 6840 50 6470 25
ND U 50 ND U 2.5 ND U 50 19.2 J 25
ND U 100 ND U 5 ND U 100 ND U 50

2620 150 2590 J- 75 2750 150 2550 75
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

Reduced Gases (µg/L) 
RSKSOP-175

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 192 ND U 5.6
NS -- -- ND U 192 ND U 5.6
NS -- -- ND U 19.2 ND U 0.6
NS -- -- ND U 192 ND U 5.6
NS -- -- 581000 192 21500 5.6
NS -- -- 50200 192 786 5.6
NS -- -- 1710000 192 10300 5.6
NS -- -- ND U 19.2 ND U 0.6
NS -- -- ND U 192 ND U 5.6
NS -- -- 83400 192 5250 5.6
NS -- -- 731 192 ND U 5.6
NS -- -- ND U 192 ND U 5.6
NS -- -- ND U 192 ND U 5.6
NS -- -- ND U 192 ND U 5.6
NS -- -- 161 J 192 13900 5.6
NS -- -- ND U 192 ND U 5.6
NS -- -- 638000 192 14400 5.6
NS -- -- NS -- -- NS -- --
NS -- -- ND U 192 ND U 5.6
NS -- -- 10500000 192 18100 5.6
NS -- -- ND U 19.2 ND U 0.6
NS -- -- 337 192 54.1 5.6
NS -- -- 340000 192 17200 5.6
NS -- -- 652000 192 16900 5.6
NS -- -- 780000000 192 16100000 5.6
NS -- -- ND U 192 ND U 5.6
NS -- -- 4660 192 70.6 5.6
NS -- -- ND U ND U 0.6

0.38 0.0016 0.049 J 0.00029 0.032 0.0003

NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND 10
ND U 4 ND U 4 ND 4
1.1 J 5 ND U 5 ND 5

9209.1 2 6278.9 2 8581.4 2
ND U 6 ND U 6 ND 6

1000 5 2100 5 1400 5
3.8 1 2.3 J 5 1.1 0.5
64 1 69 5 81 0.5
4 1.5 4.3 1.5 3.3 1.5

NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- --
ND U 0.1 ND U 0.5 ND 0.05
12 0.75 9.9 J- 0.75 4.1 0.75
6.4 2 ND U 10 ND 1

Phase 4 PassivePhase 3 Passive

106IN1-P3P-100418d 106IN1-P3P-111918e 106IN1-P4P-012119e

10/4/2018 11/19/2018 1/21/2019

REG REG REG
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Table 11
Groundwater Analytical Results for KAFB-106IN1

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

IRON
MANGANESE

δ2H (‰)                              
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)            
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

e. Sample was collected using a stainless steel bailer.
-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

d. Sample was noted collected due to instantaneous drawdown in water level.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VFAs (mg/L)                               
EPA Method 300m

Dissolved Metals (mg/L)         
EPA Method 6010

VOCs (µg/L)                              
EPA Method 8260

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 4 PassivePhase 3 Passive

106IN1-P3P-100418d 106IN1-P3P-111918e 106IN1-P4P-012119e

10/4/2018 11/19/2018 1/21/2019

REG REG REG

484.1 10 ND U 1 ND 1
44.2 10 ND U 1 ND 1
29 10 0.4 J 1 ND 1
ND U 1 0.9 J 1 ND 1

304.6 10 ND U 1 ND 1
85.1 10 ND U 1 ND 1
8.3 J 10 ND U 1 ND 1

14 0.05 7.9 0.05 8.4 0.05
9.7 0.003 8 0.003 6.3 0.003

NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- --

ND U 25 ND U 50 ND 5
220 50 180 100 190 10
ND U 50 ND U 100 ND 10
ND U 50 ND U 100 NA -- --
78 25 65 J 50 63 5
200 J 500 ND U 1000 ND 100
ND U 25 ND U 50 ND 5
ND U 250 ND U 500 39 50
110 J 250 ND U 500 110 50
750 500 ND U 1000 ND 100
1800 50 860 100 750 10
ND U 100 ND U 200 ND 20
ND U 50 ND U 100 ND 10
ND U 50 ND U 100 NA -- --
760 50 670 100 NA -- --
100 50 95 J 100 83 10
ND U 25 ND U 50 4.5 5
ND U 250 ND U 500 ND 50
ND U 250 ND U 500 86 50
ND U 50 ND U 100 9.1 10
78 50 70 J 100 61 10
51 50 ND U 100 43 10
ND U 50 ND U 100 8.8 10
ND U 50 ND U 100 ND 10

4900 50 3300 100 1400 25
ND U 50 ND U 100 ND 10
ND U 50 ND U 100 ND 10

2100 25 1800 50 1400 5
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 5170 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 5830 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 2980 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) 9.8 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 115 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 2870 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PMMO 14.9 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 930 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 2470 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 482 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 0.7 J 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 6730 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 862000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) 2740 4.8 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE ND UJ 0.0191 ND UJ 0.0191 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01

ACETYLENE ND U 10 ND U 10 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ETHANE ND U 4 ND U 4 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ETHYLENE ND U 5 ND U 5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
METHANE ND U 2 ND U 2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PROPANE ND U 6 ND U 6 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ALKALINITY 146 1 182 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
BROMIDE 0.424 0.125 0.409 0.125 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
CHLORIDE 37.5 0.33 40.1 0.33 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
IODIDE ND U 0.2 ND U 0.75 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
O-PHOSPHATE (AS P) 0.0142 0.02 ND U 0.02 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
SULFATE 27.6 1 23.8 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ACETIC ACID ND U 1 1.22 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
BUTYRIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
FORMIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
LACTIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PROPIONIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PYRUVIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
VALERIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

106MW1I-BL-071817 106MW1I-BL-091817 106MW1I-P1R-100417 106MW1I-P1R-100617 106MW1I-P1R-100917 106MW1I-P1R-100917-FD

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

10/6/2017 10/9/2017 10/9/2017

Original Baselineb New Baseline - QED Pumpsc

REG REG REG REG

VFAs (mg/L)                               
EPA Method 300m

7/18/2017 9/18/2017 10/4/2017

106MW1I-P1R-101217

REG FD

10/12/2017

REG

Phase 1 Recirculation Phase 1 Recirculation
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW1I-BL-071817 106MW1I-BL-091817 106MW1I-P1R-100417 106MW1I-P1R-100617 106MW1I-P1R-100917 106MW1I-P1R-100917-FD

Phase Designation

Sample ID

Sample Date

Sample Pupose

10/6/2017 10/9/2017 10/9/2017

Original Baselineb New Baseline - QED Pumpsc

REG REG REG REG

7/18/2017 9/18/2017 10/4/2017

106MW1I-P1R-101217

REG FD

10/12/2017

REG

Phase 1 Recirculation Phase 1 Recirculation

IRON ND U 0.06 ND UJ 0.06 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
MANGANESE 0.0363 0.006 0.0293 J- 0.006 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

δ2H (0/00)                          Mass 
Spectrometry, USGS Reston, 
VA

DELTA2H -97.11 -99 -94.92 -99 -95.52 -99 -96.51 -99 -96.02 -99 -96.54 -99 -95.6 -99

1,1,2-TRICHLOROETHANE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1,2,4-TRIMETHYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1,2-DIBROMOETHANE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1,2-DICHLOROETHANE 1.22 J 1 1.12 J 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1,3,5-TRIMETHYLBENZENE 1.15 J 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
2-BUTANONE ND U 10 ND U 10 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
2-CHLOROTOLUENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
2-HEXANONE ND U 5 ND U 5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
4-METHYL-2-PENTANONE ND U 5 ND U 5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ACETONE 35.5 10 22.5 10 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
BENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
CARBON DISULFIDE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
CHLOROMETHANE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
DICHLORODIFLUOROMETHANE ND U 2 ND U 2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ETHYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ISOPROPYLBENZENE 12.9 1 1.91 J 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
METHYL TERT-BUTYL ETHER 0.655 J 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
METHYLENE CHLORIDE ND U 2 ND U 2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NAPHTHALENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
N-BUTYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
N-PROPYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
P-ISOPROPYLTOLUENE 2.02 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
SEC-BUTYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
TERT-BUTYLBENZENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
TOLUENE 0.642 J 1 0.612 J 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROETHENE ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROFLUOROMETHANE ND U 2 ND U 2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
XYLENES ND U 3 ND U 3 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 1280 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 3190 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 73.5 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 0.3 J 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 1740 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 19600 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 2290 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 2400 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 590 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 284000 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 427 5.2 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --

NS -- -- NS -- -- 6.28 1.88 NS -- -- 19.7 3.79 0.302 0.0189 43.4 1.91

ND U 0.01 ND U 0.01 26.642 0.01 50.107 0.01 16.293 0.01 0.064 0.01 NS -- --

NS -- -- NS -- -- ND U 10 NS -- -- ND U 10 ND U 10 ND U 10
NS -- -- NS -- -- ND U 4 NS -- -- ND U 4 ND U 4 ND U 4
NS -- -- NS -- -- ND U 5 NS -- -- ND U 5 ND U 5 2.1 J 5
NS -- -- NS -- -- ND U 2 NS -- -- ND U 2 ND U 2 1.14 J 2
NS -- -- NS -- -- ND U 6 NS -- -- ND U 6 ND U 6 ND U 6

NS -- -- NS -- -- 284 1 NS -- -- 188 1 164 1 325 1
NS -- -- NS -- -- 0.309 0.125 NS -- -- 0.591 0.125 0.779 0.125 0.547 0.25
NS -- -- NS -- -- 27.8 0.33 NS -- -- 45.9 0.33 50.1 0.33 47.5 0.66
NS -- -- NS -- -- ND U 0.75 NS -- -- ND U 0.75 ND U 0.75 ND U 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.375 NS -- -- 0.371 J 0.375 ND U 0.375 ND U 0.375
NS -- -- NS -- -- ND U 0.02 NS -- -- 0.0116 J 0.02 ND U 0.02 ND U 0.02
NS -- -- NS -- -- 24.4 1 NS -- -- 17.1 1 11.7 1 7.22 2

NS -- -- NS -- -- ND U 1 NS -- -- 1.62 1 1.31 1 0.39 J 1
NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 1.59 1
NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1

10/20/2017 10/25/2017 11/1/2017 11/15/2017

106MW1I-P1P-112817 106MW1I-P2R-010918106MW1I-P1R-101617 106MW1I-P1R-102017 106MW1I-P1R-102517 106MW1I-P1R-110117 106MW1I-P1P-111517

11/28/2017 1/9/201810/16/2017

REG Phase 1 Passive+AP1:AV1REG REG REG REG REG

Phase 1 Recirculation Phase 2 RecirculationPhase 1 PassivePhase 1 Recirculation
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                          Mass 
Spectrometry, USGS Reston, 
VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

10/20/2017 10/25/2017 11/1/2017 11/15/2017

106MW1I-P1P-112817 106MW1I-P2R-010918106MW1I-P1R-101617 106MW1I-P1R-102017 106MW1I-P1R-102517 106MW1I-P1R-110117 106MW1I-P1P-111517

11/28/2017 1/9/201810/16/2017

REG Phase 1 Passive+AP1:AV1REG REG REG REG REG

Phase 1 Recirculation Phase 2 RecirculationPhase 1 PassivePhase 1 Recirculation

NS -- -- NS -- -- ND U 0.06 NS -- -- 1.11 0.06 ND U 0.06 1.39 0.06
NS -- -- NS -- -- 0.26 0.006 NS -- -- 0.318 0.006 0.0213 0.006 3.29 0.006

-95.5 -99 -95.32 -99 -73.33 -99 -62.43 -99 -84.99 -99 -95.69 -99 NS -- --

NS -- -- NS -- -- ND U 2.5 NS -- -- ND U 2.5 ND U 1 ND U 12.5
NS -- -- NS -- -- 50.7 2.5 NS -- -- 31.3 2.5 0.631 J 1 131 12.5
NS -- -- NS -- -- 8.58 2.5 NS -- -- 27.4 2.5 ND U 1 32.5 12.5
NS -- -- NS -- -- 1.46 J 2.5 NS -- -- 1.98 J 2.5 3.43 1 ND U 12.5
NS -- -- NS -- -- 18.4 2.5 NS -- -- 19 2.5 1.31 J 1 81.8 12.5
NS -- -- NS -- -- 28.3 J 25 NS -- -- ND U 25 ND U 10 ND U 125
NS -- -- NS -- -- ND U 2.5 NS -- -- ND U 2.5 ND U 1 ND U 12.5
NS -- -- NS -- -- 27.9 12.5 NS -- -- ND U 12.5 ND U 5 ND U 62.5
NS -- -- NS -- -- 24.8 J 12.5 NS -- -- 7.24 J 12.5 ND U 5 33.8 J 62.5
NS -- -- NS -- -- 147 25 NS -- -- 43.3 J 25 13.7 J 10 157 J 125
NS -- -- NS -- -- 371 2.5 NS -- -- 361 2.5 0.635 J 1 1200 12.5
NS -- -- NS -- -- ND U 2.5 NS -- -- ND U 2.5 ND U 1 ND U 12.5
NS -- -- NS -- -- ND U 2.5 NS -- -- ND U 2.5 ND U 1 ND U 12.5
NS -- -- NS -- -- ND U 5 NS -- -- ND U 5 ND U 2 ND U 25
NS -- -- NS -- -- 97 2.5 NS -- -- 24.6 2.5 ND U 1 449 12.5
NS -- -- NS -- -- 15.3 2.5 NS -- -- 8.93 2.5 2.07 1 36.6 12.5
NS -- -- NS -- -- ND U 2.5 NS -- -- ND U 2.5 1.82 J 1 ND U 12.5
NS -- -- NS -- -- ND U 5 NS -- -- ND U 5 ND U 2 ND U 25
NS -- -- NS -- -- 13.7 2.5 NS -- -- 10.4 2.5 ND U 1 43.8 12.5
NS -- -- NS -- -- 1.51 J 2.5 NS -- -- 1.52 J 2.5 ND U 1 8.08 J 12.5
NS -- -- NS -- -- 8.96 2.5 NS -- -- 1.72 J 2.5 ND U 1 35.5 12.5
NS -- -- NS -- -- 2.14 J 2.5 NS -- -- 2.53 J 2.5 ND U 1 25 J 12.5
NS -- -- NS -- -- 1.78 J 2.5 NS -- -- ND U 2.5 ND U 1 6.56 J 12.5
NS -- -- NS -- -- ND U 2.5 NS -- -- ND U 2.5 ND U 1 ND U 12.5
NS -- -- NS -- -- 230 2.5 NS -- -- 117 2.5 0.918 J 1 2530 12.5
NS -- -- NS -- -- ND U 2.5 NS -- -- ND U 2.5 ND U 1 ND U 12.5
NS -- -- NS -- -- ND U 5 NS -- -- ND U 5 ND U 2 ND U 25
NS -- -- NS -- -- 271 7.5 NS -- -- 266 7.5 4.89 J 3 1190 37.5
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 219000 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 6200 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 107000 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 69.2 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 160 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 4.4 J 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 55300 4.9 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- 1170 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 80200 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- --
NS -- -- 8450 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 127000 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 35900 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 3820000 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U 4.9 NS -- -- NS -- -- NS -- --
NS -- -- 531 4.9 NS -- -- NS -- -- NS -- --
NS -- -- ND U NS -- -- NS -- -- NS -- --

49.6 1.89 44.2 1.89 32.1 1.9 22.9 J+ 1.91 16.2 J 1.9

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 4 0.75 J 4 0.78 J 4 0.9 J 4 1.24 J 4
2.9 J 5 3.55 J 5 4.05 J 5 3.01 J 5 2.6 5
ND U 2 1.31 J 2 1.35 J 2 1.4 J 2 1.58 2
ND U 6 ND U 6 ND U 6 ND U 6 ND U 6

358 1 366 1 360 1 389 1 267 1
0.636 0.25 0.529 J- 0.25 0.548 0.25 0.568 0.25 0.564 0.25
54.2 0.66 48.5 0.66 48.9 0.66 49.9 0.66 50.3 0.66
ND U 0.75 0.56 J 0.75 0.58 J 0.75 1.2 0.75 ND U 0.75
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.2
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.2
ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 NS -- --
ND U 0.02 ND U 0.02 ND U 0.02 ND U 0.02 0.0436 0.02
4.61 J 2 1.73 J 2 1.75 J 2 1.2 J 2 1.23 J 2

ND U 1 0.98 J 1 0.39 J 1 3.31 1 1.15 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
0.69 J 1 0.97 J 1 0.39 J 1 1.15 1 0.79 J 1
ND U 1 0.67 J 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

106MW1I-P2P-041018106MW1I-P2R-011618 106MW1I-P2R-012418 106MW1I-P2R-012418-FD 106MW1I-P2P-030618

4/10/20181/16/2018 1/24/2018 1/24/2018 3/6/2018

REG REG FD REG REG

Phase 2 Recirculation Phase 2 Passive
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                          Mass 
Spectrometry, USGS Reston, 
VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW1I-P2P-041018106MW1I-P2R-011618 106MW1I-P2R-012418 106MW1I-P2R-012418-FD 106MW1I-P2P-030618

4/10/20181/16/2018 1/24/2018 1/24/2018 3/6/2018

REG REG FD REG REG

Phase 2 Recirculation Phase 2 Passive

5.68 0.06 6.41 J- 0.06 6.51 J- 0.06 15.2 0.06 9.99 J- 0.06
0.968 0.006 1.09 J- 0.006 1.05 J- 0.006 2.23 0.006 2.37 J+ 0.006

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 25 ND U 25 ND U 25 ND U 25 ND U 1
140 25 195 25 200 25 85.3 25 25.3 1
34 J 25 30.7 J 25 31.1 J 25 16.9 J 25 9.78 1
ND U 25 ND U 25 ND U 25 ND U 25 2.77 1
79.1 25 98.1 25 100 25 51.8 25 26.8 1
ND U 250 ND U 250 ND U 250 ND U 250 8.17 J 10
ND U 25 ND U 25 ND U 25 ND U 25 ND U 1
ND U 125 ND U 125 ND U 125 ND U 125 ND U 5
ND U 125 ND U 125 ND U 125 ND U 125 5.06 J 5
195 J 250 193 J 250 196 J 250 ND U 250 38.9 10

1380 25 1570 25 1660 25 573 25 97.7 1
ND U 25 ND U 25 ND U 25 ND U 25 ND U 1
ND U 25 ND U 25 ND U 25 ND U 25 ND U 1
ND U 50 ND U 50 ND U 50 ND U 50 ND U 2
537 25 614 25 634 25 321 25 28.4 1
41.4 J 25 51 25 49.5 J 25 33.4 J 25 31.2 1
ND U 25 ND U 25 ND U 25 ND U 25 ND U 1
ND U 50 ND U 50 ND U 50 ND U 50 ND U 2
40.1 J 25 55.6 25 50.6 25 26.3 J 25 8.31 1
ND U 25 ND U 25 ND U 25 ND U 25 ND U 1
34.2 J 25 44.3 J 25 46 J 25 23 J 25 2.57 1
25.5 J 25 ND U 25 ND U 25 125 25 134 1
ND U 25 ND U 25 ND U 25 ND U 25 0.761 J 1
ND U 25 ND U 25 ND U 25 ND U 25 ND U 1

3930 25 5000 25 5090 25 2640 25 89 1
ND U 25 ND U 25 ND U 25 ND U 25 ND U 1
ND U 50 ND U 50 ND U 50 ND U 50 ND U 2

1510 75 1770 75 1780 75 955 75 260 3
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --
ND U 0.5 NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --

1620 4.8 NS -- -- NS -- -- NS -- -- 539 5 NS -- -- NS -- --
103000 4.8 NS -- -- NS -- -- NS -- -- 151000 5 NS -- -- NS -- --
11700 4.8 NS -- -- NS -- -- NS -- -- 12100 5 NS -- -- NS -- --

ND U 0.5 NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --

35300 4.8 NS -- -- NS -- -- NS -- -- 105000 5 NS -- -- NS -- --
9.4 4.8 NS -- -- NS -- -- NS -- -- 18.8 5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- 183 5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --
13.6 4.8 NS -- -- NS -- -- NS -- -- 151 5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --

15300 4.8 NS -- -- NS -- -- NS -- -- 2080 5 NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- 187 5 NS -- -- NS -- --

82200 4.8 NS -- -- NS -- -- NS -- -- 148000 5 NS -- -- NS -- --
ND U 0.5 NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --

19600 4.8 NS -- -- NS -- -- NS -- -- 69200 5 NS -- -- NS -- --
8320 4.8 NS -- -- NS -- -- NS -- -- 4550 5 NS -- -- NS -- --

4040000 4.8 NS -- -- NS -- -- NS -- -- 13600000 5 NS -- -- NS -- --
ND U 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --
385 4.8 NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- NS -- --
ND U NS -- -- NS -- -- NS -- -- ND U NS -- -- NS -- --

7.7 0.379 4.5 0.192 NA -- -- 2.3 0.006 2.7 0.03 2.9 0.03 0.94 0.006

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
1 J 4 1.2 J 4 1.1 J 4 1 J 4 1.1 J 4 1.1 J 4 1.3 J 4

1.26 J 5 2.3 J 5 2.1 J 5 3.8 J 5 3.7 J 5 3.8 J 5 6.3 5
1.2 J 2 7.4 2 18.5 2 16.6 2 13.9 2 14.8 2 13.8 2
1.2 J 6 1.8 J 6 1.2 J 6 1.1 J 6 1.3 J 6 1.2 J 6 1.4 J 6

320 J- 1 348 1 NA -- -- 360 5 400 5 410 5 430 5
0.576 J- 0.25 0.619 0.25 NA -- -- 0.85 0.5 0.81 0.5 0.8 0.5 1 0.5
50.8 0.66 56.8 0.66 NA -- -- 49 0.5 49 0.5 49 0.5 51 0.5
ND U 0.75 0.62 J 0.75 10 0.75 12 0.75 13 0.75 13 0.75 15 0.75
ND U 0.2 ND U 0.2 NA -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.2 ND U 0.2 NA -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NA -- -- ND U 0.05 ND 0.05 ND 0.05 ND U 0.05

0.0167 J 0.02 0.0418 0.02 NA -- -- ND U 0.15 ND 0.15 ND 0.15 ND U 0.15
ND U 2 ND U 2 NA -- -- ND U 1 1.9 1 2.1 1 ND U 1

0.8 J 1 3 1 14.4 1 27.7 1 40.7 10 39.5 10 49.3 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 4.5 J 10 ND U 1 0.9 J 10 1 J 10 1 J 10
0.79 J 1 0.8 J 1 0.3 J 1 0.6 J 1 0.7 J 1 1.1 1 0.5 J 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

106MW1I-P3R-082118-FD106MW1I-P2P-050818 106MW1I-P2P-061218 106MW1I-P3R-080718 106MW1I-P3R-082818

5/8/2018 6/12/2018 8/7/2018 8/15/2018 8/21/2018

106MW1I-P3R-081518 106MW1I-P3R-082118

8/21/2018 8/28/2018

FD REGREG REG REG REG Phase 2 Passive+BN1:BY1

Phase 2 Passive Phase 3 Recirculation Phase 3 Recirculation
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                          Mass 
Spectrometry, USGS Reston, 
VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW1I-P3R-082118-FD106MW1I-P2P-050818 106MW1I-P2P-061218 106MW1I-P3R-080718 106MW1I-P3R-082818

5/8/2018 6/12/2018 8/7/2018 8/15/2018 8/21/2018

106MW1I-P3R-081518 106MW1I-P3R-082118

8/21/2018 8/28/2018

FD REGREG REG REG REG Phase 2 Passive+BN1:BY1

Phase 2 Passive Phase 3 Recirculation Phase 3 Recirculation

11 0.06 12.9 0.06 NA -- -- 7.3 0.05 6.9 0.05 7.1 0.05 7.4 0.05
2.65 0.006 3.87 0.006 NA -- -- 4.3 0.003 4.2 0.003 4.3 0.003 4.3 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 2.5 ND U 1 NA -- -- ND U 50 ND U 2.5 ND U 2.5 ND U 50
11.8 2.5 41.3 1 NA -- -- 710 100 350 5 360 5 450 100
9.48 2.5 7.18 1 NA -- -- ND U 100 3.9 J 5 3.4 J 5 ND U 100
2.36 J 2.5 2.97 1 NA -- -- ND U 100 ND U 5 3.6 J 5 ND U 100
19.9 2.5 28.1 1 NA -- -- 240 50 110 2.5 110 2.5 140 50
ND U 25 6.42 J 10 NA -- -- ND U 1000 44 J 50 49 J 50 ND U 1000
ND U 2.5 ND U 1 NA -- -- ND U 50 ND U 2.5 ND U 2.5 ND U 50
ND U 12.5 ND U 5 NA -- -- ND U 500 90 25 82 25 ND U 500
ND U 12.5 4.1 J 5 NA -- -- ND U 500 73 25 76 25 ND U 500
33.6 J 25 25.4 10 NA -- -- ND U 1000 190 50 180 50 ND U 1000
54.7 2.5 128 1 NA -- -- 3500 100 2800 50 2900 50 3600 100
ND U 2.5 ND U 1 NA -- -- ND U 200 ND U 10 ND U 10 ND U 200
ND U 2.5 ND U 1 NA -- -- ND U 100 ND U 5 ND U 5 ND U 100
ND U 5 ND U 2 NA -- -- ND U 100 ND U 5 ND U 5 ND U 100
8.56 2.5 91.3 1 NA -- -- 1800 100 980 5 980 5 1300 100
36.3 2.5 64.4 1 NA -- -- 200 100 120 5 120 5 150 100
ND U 2.5 0.631 J 1 NA -- -- ND U 50 ND U 2.5 ND U 2.5 ND U 50
ND U 5 ND U 2 NA -- -- ND U 500 ND U 25 ND U 25 490 J 500
3.02 J 2.5 11.3 1 NA -- -- 820 500 140 25 130 25 ND U 500
ND U 2.5 ND U 1 NA -- -- 51 J 100 14 5 14 5 ND U 100
ND U 2.5 11.3 1 NA -- -- 200 100 110 5 110 5 130 100
153 2.5 138 1 NA -- -- 160 100 41 5 40 5 ND U 100
ND U 2.5 2.49 1 NA -- -- ND U 100 14 5 13 5 ND U 100
ND U 2.5 ND U 1 NA -- -- ND U 100 ND U 5 ND U 5 ND U 100
19.6 2.5 109 1 NA -- -- 8000 100 4900 50 5100 50 5900 100
ND U 2.5 ND U 1 NA -- -- ND U 100 ND U 5 ND U 5 ND U 100
ND U 5 ND U 2 NA -- -- ND U 100 ND U 5 ND U 5 ND U 100
182 7.5 293 3 NA -- -- 5100 50 3100 25 3300 25 4600 50
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                 
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

VFAs (mg/L)                               
EPA Method 300m

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- ND U 0.5 ND U 0.5
NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- 5900 4.9 3200 4.9
NS -- -- NS -- -- 340000 4.9 304000 4.9
NS -- -- NS -- -- 7860 4.9 12900 4.9
NS -- -- NS -- -- ND U 0.5 0.7 0.5
NS -- -- NS -- -- 6680 4.9 6090 4.9
NS -- -- NS -- -- 93700 4.9 92900 4.9
NS -- -- NS -- -- ND U 4.9 35.6 4.9
NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- 75.6 4.9 10900000 4.9
NS -- -- NS -- -- ND U 4.9 112 4.9
NS -- -- NS -- -- ND U 4.9 50.8 4.9
NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- 2210 4.9 5110 4.9
NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 4.9 67.2 4.9
NS -- -- NS -- -- 59300 4.9 930000 4.9
NS -- -- NS -- -- ND U 0.5 ND U 0.5
NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- 7030 4.9 14000 4.9
NS -- -- NS -- -- 2180 4.9 12700 4.9
NS -- -- NS -- -- 3360000 4.9 10900000 4.9
NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- ND U 4.9 ND U 4.9
NS -- -- NS -- -- ND U 0.2 J 0.5

1.2 0.003 0.68 0.0031 0.77 0.0029 0.22 0.0015

NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND 10
1.7 J 4 1.7 J 4 1.4 J 4 1 4
8.6 5 7.8 5 6.7 5 2.2 5

18.9 2 14 2 14.5 2 8.4 2
1.6 J 6 ND U 6 1 J 6 1.4 6

440 5 420 5 420 5 360 5
0.98 0.5 2.1 0.5 1.2 0.5 1.1 0.5
55 0.5 50 0.5 48 0.5 50 0.5
12 0.75 15 0.75 16 J+ 0.75 13 0.75
NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.1 ND U 0.05 ND U 0.05 ND 0.05
ND U 0.15 ND UJ 0.15 ND U 0.15 ND 0.15
ND U 1 ND U 1 ND U 1 ND 1

67.3 10 22.4 1 8.4 1 10.1 1
ND U 1 ND U 1 ND U 1 ND 1
0.9 J 10 1 J 10 0.4 J 1 ND 1
0.4 J 1 0.6 J 1 1 1 0.7 1
6.8 J 10 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 ND U 1 ND 1

Phase 3 Passive Phase 4 Passive

10/3/2018 11/14/2018

106MW1I-P4P-011619106MW1I-P3P-091118 106MW1I-P3P-100318 106MW1I-P3P-111418

1/16/20199/11/2018

REG REG REG REG
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Table 12
Groundwater Analytical Results for KAFB-106MW1-I

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                          Mass 
Spectrometry, USGS Reston, 
VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                          
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 3 Passive Phase 4 Passive

10/3/2018 11/14/2018

106MW1I-P4P-011619106MW1I-P3P-091118 106MW1I-P3P-100318 106MW1I-P3P-111418

1/16/20199/11/2018

REG REG REG REG

7.1 0.05 8.8 0.05 7.1 0.05 5.8 0.05
4 0.003 3.4 0.003 3.2 0.003 2.6 0.003

NS -- -- NS -- -- NS -- -- NS -- --

ND U 50 ND U 50 ND U 50 ND 13
440 100 410 100 380 100 290 25
ND U 100 ND U 100 ND U 100 ND 25
ND U 100 ND U 100 ND U 100 NA -- --
140 50 130 50 130 50 50 13
ND U 1000 ND U 1000 ND U 1000 ND 250
ND U 50 ND U 50 ND U 50 ND 13
ND U 500 ND U 500 ND U 500 ND 130
ND U 500 ND U 500 ND U 500 ND 130
ND U 1000 ND U 1000 ND U 1000 ND 250

3100 100 3100 100 3300 100 2200 25
ND U 200 ND U 200 ND U 200 ND 50
ND U 100 ND U 100 ND U 100 ND 25
ND U 100 ND U 100 ND U 100 NA -- --

1500 100 1000 100 1300 100 NA -- --
150 100 180 100 170 100 160 25
ND U 50 ND U 50 ND U 50 ND 13
ND U 500 ND U 500 ND U 500 ND 130
ND U 500 ND U 500 ND U 500 94 130
ND U 100 ND U 100 ND U 100 15 25
140 100 120 100 130 100 86 25
ND U 100 ND U 100 ND U 100 49 25
ND U 100 ND U 100 ND U 100 20 25
ND U 100 ND U 100 ND U 100 ND 25

7300 100 3200 100 2100 100 740 25
ND U 100 ND U 100 ND U 100 ND 25
ND U 100 ND U 100 ND U 100 ND 25

4700 50 3800 50 3900 50 1600 13
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 12900 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 2150 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 122000 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 52.4 5.5 NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 51600 5.5 NS -- -- NS -- -- NS -- -- NS -- --
PMMO 87.7 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 272 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 76800 5.5 NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 1680 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 80500 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 48100 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 13300000 5.5 NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) ND U 5.5 NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                  
EPA Method 8011

1,2-DIBROMOETHANE 432 J+ 9.66 NS -- -- NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 0.151 0.01

ACETYLENE ND U 10 NS -- -- NS -- -- NS -- -- NS -- --
ETHANE 2.48 J 4 NS -- -- NS -- -- NS -- -- NS -- --
ETHYLENE 6.35 5 NS -- -- NS -- -- NS -- -- NS -- --
METHANE 2 2 NS -- -- NS -- -- NS -- -- NS -- --
PROPANE 3.34 J 6 NS -- -- NS -- -- NS -- -- NS -- --
ALKALINITY 386 1 NS -- -- NS -- -- NS -- -- NS -- --
BROMIDE 0.329 0.125 NS -- -- NS -- -- NS -- -- NS -- --
CHLORIDE 32.7 0.33 NS -- -- NS -- -- NS -- -- NS -- --
IODIDE ND U 0.75 NS -- -- NS -- -- NS -- -- NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 NS -- -- NS -- -- NS -- -- NS -- --
O-PHOSPHATE (AS P) 0.0525 0.02 NS -- -- NS -- -- NS -- -- NS -- --
SULFATE 3.43 1 NS -- -- NS -- -- NS -- -- NS -- --
ACETIC ACID 1.29 1 NS -- -- NS -- -- NS -- -- NS -- --
BUTYRIC ACID ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
FORMIC ACID ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
LACTIC ACID 0.62 J 1 NS -- -- NS -- -- NS -- -- NS -- --
PROPIONIC ACID ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
PYRUVIC ACID ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
VALERIC ACID ND U 1 NS -- -- NS -- -- NS -- -- NS -- --

VFAs (mg/L)                                
EPA Method 300m

106MW1S-BL-091917 106MW1S-P1R-100417 106MW1S-P1R-100617 106MW1S-P1R-100617-FD 106MW1S-P1R-100917

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 
PE

10/6/2017 10/9/2017

Original Baselineb

REG REG REG FD REG

9/19/2017 10/4/2017 10/6/2017

Phase 1 RecirculationPhase 1 Recirculation
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW1S-BL-091917 106MW1S-P1R-100417 106MW1S-P1R-100617 106MW1S-P1R-100617-FD 106MW1S-P1R-100917

Phase Designation

Sample ID

Sample Date

Sample Pupose

10/6/2017 10/9/2017

Original Baselineb

REG REG REG FD REG

9/19/2017 10/4/2017 10/6/2017

Phase 1 RecirculationPhase 1 Recirculation

IRON 1.02 0.06 NS -- -- NS -- -- NS -- -- NS -- --
MANGANESE 2.62 0.006 NS -- -- NS -- -- NS -- -- NS -- --

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H -93.89 -99 -95.45 -99 -96.06 -99 -95.87 -99 -95.69 -99

CSIA EDB δ13C ‰)                    
Kuder et al, 2012

EDB δ -19.6 ±2‰ -- -- NS -- -- NS -- -- NS -- -- NS -- --

1,1,2-TRICHLOROETHANE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
1,2,4-TRIMETHYLBENZENE 469 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
1,2-DIBROMOETHANE 415 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
1,2-DICHLOROETHANE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
1,3,5-TRIMETHYLBENZENE 165 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
2-BUTANONE ND UJ 1000 NS -- -- NS -- -- NS -- -- NS -- --
2-CHLOROTOLUENE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
2-HEXANONE 523 J- 500 NS -- -- NS -- -- NS -- -- NS -- --
4-METHYL-2-PENTANONE ND UJ 500 NS -- -- NS -- -- NS -- -- NS -- --
ACETONE 2210 J- 1000 NS -- -- NS -- -- NS -- -- NS -- --
BENZENE 7320 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
CARBON DISULFIDE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
CHLOROMETHANE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
DICHLORODIFLUOROMETHANE ND UJ 200 NS -- -- NS -- -- NS -- -- NS -- --
ETHYLBENZENE 1460 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
ISOPROPYLBENZENE 113 J 100 NS -- -- NS -- -- NS -- -- NS -- --
METHYL TERT-BUTYL ETHER ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
METHYLENE CHLORIDE ND UJ 200 NS -- -- NS -- -- NS -- -- NS -- --
NAPHTHALENE 141 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
N-BUTYLBENZENE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
N-PROPYLBENZENE 118 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
P-ISOPROPYLTOLUENE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
SEC-BUTYLBENZENE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
TERT-BUTYLBENZENE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
TOLUENE 13200 J- 100 NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROETHENE ND UJ 100 NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROFLUOROMETHANE ND UJ 200 NS -- -- NS -- -- NS -- -- NS -- --
XYLENES 5620 J- 300 NS -- -- NS -- -- NS -- -- NS -- --

Notes:

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

b. Samples were collected using replacement QED Bladder Pumps. This well 
was not sampled using the Geotech pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                                
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                  
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE
ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE
ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 
PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- 104 9.67 NS -- --

64.884 0.01 33.977 0.01 10.78 0.01 6.306 0.01 6.629 0.01

NS -- -- NS -- -- NS -- -- ND U 10 NS -- --
NS -- -- NS -- -- NS -- -- ND U 4 NS -- --
NS -- -- NS -- -- NS -- -- 3.07 J 5 NS -- --
NS -- -- NS -- -- NS -- -- 1.01 J 2 NS -- --
NS -- -- NS -- -- NS -- -- ND U 6 NS -- --
NS -- -- NS -- -- NS -- -- 337 1 NS -- --
NS -- -- NS -- -- NS -- -- 0.466 0.125 NS -- --
NS -- -- NS -- -- NS -- -- 39.7 0.33 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.75 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.375 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.02 NS -- --
NS -- -- NS -- -- NS -- -- 19.1 1 NS -- --
NS -- -- NS -- -- NS -- -- 0.72 J 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 1 NS -- --

106MW1S-P1R-101217

10/12/2017

REG

10/16/2017 10/20/2017 10/24/2017 11/1/2017

REG REG REG REG

106MW1S-P1R-101617 106MW1S-P1R-102017 106MW1S-P1R-102417 106MW1S-P1R-110117

Phase 1 Recirculation Phase 1 Recirculation
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                    
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

b. Samples were collected using replacement QED Bladder Pumps. This well 
was not sampled using the Geotech pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                                
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW1S-P1R-101217

10/12/2017

REG

10/16/2017 10/20/2017 10/24/2017 11/1/2017

REG REG REG REG

106MW1S-P1R-101617 106MW1S-P1R-102017 106MW1S-P1R-102417 106MW1S-P1R-110117

Phase 1 Recirculation Phase 1 Recirculation

NS -- -- NS -- -- NS -- -- 0.497 0.06 NS -- --
NS -- -- NS -- -- NS -- -- 2.28 0.006 NS -- --

-31.49 -99 -55.24 -99 -83.98 -99 -89.2 -99 -88.68 -99

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 386 50 NS -- --
NS -- -- NS -- -- NS -- -- 130 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 129 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 500 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 243 J 250 NS -- --
NS -- -- NS -- -- NS -- -- 166 J 250 NS -- --
NS -- -- NS -- -- NS -- -- ND U 500 NS -- --
NS -- -- NS -- -- NS -- -- 3630 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 100 NS -- --
NS -- -- NS -- -- NS -- -- 1130 50 NS -- --
NS -- -- NS -- -- NS -- -- 93.2 J 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 100 NS -- --
NS -- -- NS -- -- NS -- -- 130 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 92.9 J 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- 9330 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 50 NS -- --
NS -- -- NS -- -- NS -- -- ND U 100 NS -- --
NS -- -- NS -- -- NS -- -- 4380 150 NS -- --
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                  
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE
ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE
ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 
PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 0.5
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- 252000 4.8 NS -- -- NS -- -- 61700 5.3
NS -- -- 11200 4.8 NS -- -- NS -- -- 12400 5.3
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 0.5
NS -- -- ND U 4.8 NS -- -- NS -- -- 345 5.3
NS -- -- 1400000 4.8 NS -- -- NS -- -- 82500 5.3
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- 71.4 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- 22100 4.8 NS -- -- NS -- -- 6.1 5.3
NS -- -- NS -- -- NS -- -- NS -- -- 0.5 J 5.3
NS -- -- 18400 4.8 NS -- -- NS -- -- 34600 5.3
NS -- -- ND U 4.8 NS -- -- NS -- -- NS -- --
NS -- -- 2640 4.8 NS -- -- NS -- -- 290 5.3
NS -- -- 192000 4.8 NS -- -- NS -- -- 161000 5.3
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U 0.5
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- 175000 4.8 NS -- -- NS -- -- 34400 5.3
NS -- -- 61400 4.8 NS -- -- NS -- -- 20100 5.3
NS -- -- 14200000 4.8 NS -- -- NS -- -- 4230000 5.3
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.3
NS -- -- ND U 4.8 NS -- -- NS -- -- ND U 5.3
NS -- -- ND U 0.5 NS -- -- NS -- -- ND U
108 3.78 47.8 3.81 63.5 1.89 104 J 1.9 66.4 1.89

7.462 0.01 4.108 0.01 NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 4 ND U 4 1.64 J 4 1.63 J 4 2.22 J 4
ND U 5 ND U 5 6.25 5 6.2 5 7.84 5
ND U 2 ND U 2 1.92 J 2 2.13 2 3.46 2
ND U 6 ND U 6 1.86 J 6 2.07 J 6 2.68 J 6
327 1 319 1 308 1 303 1 368 1

0.571 0.125 0.631 0.25 0.469 J 0.25 0.294 0.125 0.49 J 0.25
44 0.33 45.2 0.66 49.4 0.66 21.9 0.33 45.8 0.66
ND U 0.75 ND U 0.75 8.7 0.75 9.7 0.75 11 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375

0.0171 J 0.02 ND U 0.02 ND U 0.02 0.0154 J 0.02 ND U 0.02
3.35 1 0.804 J 2 1.44 J 2 5.56 J+ 1 0.698 J 2
3.23 1 3.77 1 60.4 1 67.5 1 91.5 1
ND U 1 ND U 1 ND U 1 0.51 J 1 1.21 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 1.61 1 1.35 1 1.93 1
ND U 1 ND U 1 25.5 1 19.4 1 26 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

1/9/2018 1/18/2018 1/24/201811/15/2017 11/28/2017

REG REG REGREG REG

106MW1S-P1P-111517 106MW1S-P1P-112817 106MW1S-P2R-010918 106MW1S-P2R-011818 106MW1S-P2R-012418

Phase 2 RecirculationPhase 1 Passive
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                    
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

b. Samples were collected using replacement QED Bladder Pumps. This well 
was not sampled using the Geotech pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                                
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1/9/2018 1/18/2018 1/24/201811/15/2017 11/28/2017

REG REG REGREG REG

106MW1S-P1P-111517 106MW1S-P1P-112817 106MW1S-P2R-010918 106MW1S-P2R-011818 106MW1S-P2R-012418

Phase 2 RecirculationPhase 1 Passive

1.38 0.06 2.72 0.06 1.62 0.06 0.186 0.06 2.24 J- 0.06
2.68 0.006 2.87 0.006 3.22 0.006 0.413 0.006 3.48 J- 0.006
-88.7 -99 -89.43 -99 NS -- -- NS -- -- NS -- --

NS -- -- -18.2 ±2‰ -- -- NS -- -- NS -- -- -11.7 ±2‰ -- --

ND U 50 ND U 100 ND U 25 ND U 50 ND U 50
305 50 362 100 441 25 305 50 416 50
115 50 53.6 J 100 78.7 25 59.7 J 50 56.5 J 50
ND U 50 ND U 100 ND U 25 ND U 50 ND U 50
114 50 139 J 100 144 25 106 50 136 50
ND U 500 ND U 1000 ND U 250 ND U 500 ND U 500
ND U 50 ND U 100 ND U 25 ND U 50 ND U 50
202 J 250 ND U 500 145 J 125 129 J 250 ND U 250
138 J 250 ND U 500 102 J 125 ND U 250 ND U 250
305 J 500 ND U 1000 326 J 250 585 J 500 292 J 500

4720 50 3800 100 3470 25 3530 50 3490 50
ND U 50 ND U 100 ND U 25 ND U 50 ND U 50
ND U 50 ND U 100 ND U 25 ND U 50 ND U 50
ND U 100 ND U 200 ND U 50 ND U 100 ND U 100

1120 50 1100 100 1150 25 974 50 1110 50
84.4 J 50 92.6 J 100 95.7 25 85 J 50 89.5 J 50
ND U 50 ND U 100 ND U 25 ND U 50 ND U 50
ND U 100 ND U 200 ND U 50 ND U 100 ND U 100
139 50 115 J 100 135 25 136 50 102 50
ND U 50 ND U 100 22.3 J 25 ND U 50 ND U 50
88.4 J 50 95.4 J 100 109 25 97.8 J 50 103 50
ND U 50 ND U 100 38.2 J 25 41.8 J 50 ND U 50
ND U 50 ND U 100 18.6 J 25 ND U 50 ND U 50
ND U 50 ND U 100 ND U 25 ND U 50 ND U 50

11700 50 11100 100 8310 25 8480 50 9110 50
ND U 50 ND U 100 ND U 25 ND U 50 ND U 50
ND U 100 ND U 200 ND U 50 ND U 100 ND U 100

3910 150 4060 300 3380 75 3250 150 3710 150
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                  
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE
ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE
ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 
PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.6 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 6950 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 70500 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 5300 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.6 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 276 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 20700 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 50.6 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 189 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 0.1 J 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 25000 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 676 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 16800 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.6 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 44300 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 16100 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 6470000 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 304 6.3 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U NS -- -- NS -- -- NS -- --

92.5 J+ 9.49 85.5 J 1.92 24.7 0.958 12.2 0.474 NA -- -- 11 0.03

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND UJ 10 ND U 10 ND U 10
3.85 J 4 4.7 4 5.65 4 6.3 J 4 4.7 4 4.5 4
11.57 5 18.57 5 14.46 5 13.4 J 5 12.4 5 11.5 5
19.3 2 25.4 2 25.37 2 24.7 J 2 17.9 2 24 2
5.39 J 6 8.1 6 12.07 6 8.9 J 6 7.1 6 6.7 6
423 1 441 1 454 1 494 J- 1 NA -- -- 410 5

0.532 J 0.625 0.659 0.25 0.522 J- 0.625 0.457 J 0.625 NA -- -- 0.89 0.5
48.4 1.65 50.8 0.66 50 1.65 50.6 1.65 NA -- -- 53 0.5
14 0.75 14 0.75 16 0.75 13 0.75 15 0.75 6.3 0.75
NS -- -- ND U 0.2 ND U 0.5 ND U 0.5 NA -- -- NS -- --
NS -- -- ND U 0.2 ND U 0.5 ND U 0.5 NA -- -- NS -- --
ND U 0.375 NS -- -- NS -- -- NS -- -- NA -- -- ND U 0.05
ND U 0.02 ND U 0.02 ND U 0.02 ND U 0.02 NA -- -- ND U 0.15
ND U 5 ND U 2 ND U 5 ND U 5 NA -- -- 0.5 J 1
71.6 10 81.3 20 90.3 20 83.3 J 10 85.5 10 98.2 10
1.2 1 ND U 1 ND U 1 ND UJ 10 ND U 1 ND U 1
ND U 1 2.4 1 0.2 J 1 ND UJ 10 4.7 J 10 0.8 J 10
1 1 1.06 1 ND U 1 ND UJ 10 ND U 1 ND U 1

22.1 1 16.3 20 12.3 1 ND UJ 10 ND U 1 15.2 10
ND U 1 ND U 1 ND U 1 ND UJ 10 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND UJ 10 ND U 1 ND U 1

Phase 3 Recirculation

5/8/2018 6/14/2018 8/7/2018 8/15/2018

106MW1S-P2P-050818 106MW1S-P2P-061418 106MW1S-P3R-080718 106MW1S-P3R-081518

3/6/2018 4/11/2018

REG REG REG REGREG REG

106MW1S-P2P-030618 106MW1S-P2P-041118

Phase 2 Passive Phase 2 Passive
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                    
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

b. Samples were collected using replacement QED Bladder Pumps. This well 
was not sampled using the Geotech pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                                
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 3 Recirculation

5/8/2018 6/14/2018 8/7/2018 8/15/2018

106MW1S-P2P-050818 106MW1S-P2P-061418 106MW1S-P3R-080718 106MW1S-P3R-081518

3/6/2018 4/11/2018

REG REG REG REGREG REG

106MW1S-P2P-030618 106MW1S-P2P-041118

Phase 2 Passive Phase 2 Passive

5.9 0.06 5.91 J- 0.06 8.18 0.06 8.07 0.06 NA -- -- 5 0.05
4.84 0.006 5.35 J+ 0.006 5.96 0.006 5.73 0.006 NA -- -- 5.9 0.003
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- -9.6 ±1‰ -- -- NS -- -- NS -- -- NS -- --

ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 50
419 100 426 125 470 100 404 100 NA -- -- 470 100
128 J 100 62.9 J 125 ND U 100 ND U 100 NA -- -- ND U 100
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 100
141 J 100 162 J 125 159 J 100 143 J 100 NA -- -- 160 50
ND U 1000 ND U 1250 ND U 1000 ND U 1000 NA -- -- ND U 1000
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 50
ND U 500 ND U 625 ND U 500 ND U 500 NA -- -- ND U 500
ND U 500 ND U 625 ND U 500 ND U 500 NA -- -- ND U 500
ND U 1000 ND U 1250 ND U 1000 ND U 1000 NA -- -- ND U 1000

8100 100 8920 125 6100 100 4190 100 NA -- -- 3400 100
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 200
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 100
ND U 200 ND U 250 ND U 200 ND U 200 NA -- -- ND U 100

1360 100 1360 125 1560 100 1300 100 NA -- -- 1200 100
87.6 J 100 114 J 125 113 J 100 108 J 100 NA -- -- 130 100
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 50
ND U 200 ND U 250 ND U 200 ND U 200 NA -- -- ND U 500
122 J 100 147 J 125 153 J 100 139 J 100 NA -- -- ND U 500
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 100
109 J 100 116 J 125 118 J 100 101 J 100 NA -- -- 120 100
ND U 100 130 J 125 ND U 100 ND U 100 NA -- -- 71 J 100
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 100
ND U 100 ND U 125 ND U 100 ND U 100 NA -- -- ND U 100

16000 100 14900 125 16700 100 11000 100 NA -- -- 7800 100
ND U 100 ND U 125 ND U 100 68 J 100 NA -- -- ND U 100
ND U 200 ND U 250 ND U 200 ND U 200 NA -- -- ND U 100

4420 300 4260 375 5320 300 4610 300 NA -- -- 4100 50
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                  
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE
ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE
ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 
PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1
ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 ND U 0.5
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1
926 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 4430 5.2 983 5.1

212000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 341000 5.2 330000 5.1
21800 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 3830 5.2 6510 5.1

ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 0.4 J 0.5
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1

71700 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 42200 5.2 74100 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 5.3 5.2 5.2 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1
123 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 70.2 5.2 ND U 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1

1160 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 27100 5.2 6250 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1

17000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 35600 5.2 9940 5.1
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
412 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 318 5.1

177000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 16200 5.2 37300 5.1
ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 ND U 0.5
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1

58600 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 28700 5.2 32800 5.1
11400 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 15500 5.2 9280 5.1

12900000 4.8 NS -- -- NS -- -- NS -- -- NS -- -- 9780000 5.2 27900000 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1
ND U 4.8 NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.2 ND U 5.1
ND U NS -- -- NS -- -- NS -- -- NS -- -- ND U ND U 0.5
8.4 0.03 8.5 0.03 5.5 0.029 3.2 0.015 3.9 0.03 5.2 0.029 1.1 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND 10
4.4 4 5.2 4 3.7 J 4 4.9 4 4.7 4 12.2 4 15.7 4

11.2 5 14.3 5 10.9 5 13.4 5 13.3 5 28.3 5 21.6 5
36.2 2 170.2 2 771.1 2 1436.2 2 1384 2 1071.6 2 3114.4 2
6.6 6 8.2 6 6.8 6 7.2 6 7 6 11.2 6 11.6 6
420 5 440 5 440 5 460 5 470 5 470 5 470 5
0.82 0.5 1 0.5 0.82 0.5 2 0.5 2.1 0.5 1.3 0.5 0.89 0.5
53 0.5 55 0.5 52 0.5 49 0.5 50 0.5 49 0.5 50 0.5
5.8 0.75 6.2 0.75 6.3 0.75 5 0.75 5.1 0.75 4.2 J+ 0.75 3.9 1.5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND 0.05 ND U 0.05 ND U 0.1 ND U 0.05 ND U 0.05 0.027 J 0.05 ND 0.05
ND 0.15 ND U 0.15 ND U 0.15 ND U 0.15 ND U 0.15 ND U 0.75 ND 0.15
ND 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND 1
105 10 105.2 10 90.5 10 105.1 10 106.6 10 111.2 10 115.6 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND 1
0.8 J 10 0.9 J 10 ND U 1 1.6 J 10 1.5 J 10 0.9 J 1 1.9 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 0.9 J 1 0.9 1
38.5 10 56.1 10 62.1 10 57.7 10 60 10 24.4 10 10.1 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND 1

Phase 3 Recirculation Phase 3 Passive Phase 3 Passive

106MW1S-P3P-100318-FD 106MW1S-P3P-111418

Phase 4 Passive

11/14/2018 1/16/20198/21/2018 8/28/2018

106MW1S-P4P-011619106MW1S-P3R-082118 106MW1S-P3R-082818 106MW1S-P3P-091118 106MW1S-P3P-100318

9/11/2018 10/3/2018 10/3/2018

REG REGREG REG FDREG REG
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Table 13
Groundwater Analytical Results for KAFB-106MW1-S

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                    
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

b. Samples were collected using replacement QED Bladder Pumps. This well 
was not sampled using the Geotech pumps.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

VOCs (µg/L)                                
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 3 Recirculation Phase 3 Passive Phase 3 Passive

106MW1S-P3P-100318-FD 106MW1S-P3P-111418

Phase 4 Passive

11/14/2018 1/16/20198/21/2018 8/28/2018

106MW1S-P4P-011619106MW1S-P3R-082118 106MW1S-P3R-082818 106MW1S-P3P-091118 106MW1S-P3P-100318

9/11/2018 10/3/2018 10/3/2018

REG REGREG REG FDREG REG

4.9 0.05 5.4 0.05 6.2 0.05 7.3 0.05 7.5 0.05 9.2 0.05 9 0.05
6.1 0.003 6 0.003 6.6 0.003 7.2 0.003 7.5 0.003 8 0.003 7.7 0.003
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

-4.1 ±1.5‰ -- -- NS -- -- -5.6 ±1.5‰ -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 50 83 J 50 ND U 50 ND U 50 ND U 50 ND U 50 ND 50
440 100 670 100 430 100 430 100 420 100 420 100 440 100
ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100
ND U 20 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 NA -- --
150 50 380 50 140 50 140 50 140 50 150 50 150 50
ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND 1000
ND U 50 280 50 ND U 50 ND U 50 ND U 50 ND U 50 ND 50
ND U 500 ND U 500 ND U 500 ND U 500 ND U 500 ND U 500 ND 500
ND U 500 ND U 500 ND U 500 ND U 500 ND U 500 ND U 500 ND 500
ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND 1000

3400 100 3700 100 3100 100 4100 100 4000 100 9800 100 8800 100
ND U 200 ND U 200 ND U 200 ND U 200 ND U 200 ND U 200 ND 200
ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100
ND U 20 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 NA -- --

1100 20 1500 100 1200 100 1300 100 1300 -- 100 1500 100 NA -- --
120 100 360 100 100 100 110 100 110 100 110 100 110 100
ND U 50 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50 ND 50
ND U 500 410 J 500 ND U 500 ND U 500 ND U 500 ND U 500 ND 500
ND U 500 360 J 500 ND U 500 ND U 500 ND U 500 ND U 500 ND 500
ND U 100 200 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100
110 100 340 100 100 100 130 100 120 100 120 100 120 100
51 J 100 260 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100
ND U 100 220 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100
ND U 100 220 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100

8400 100 9900 100 8200 100 11000 100 11000 100 18000 100 23000 200
ND U 100 120 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100
ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100 ND 100

4100 50 4900 50 4000 50 4400 50 4200 50 5000 50 4600 50
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 3830 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 144 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 11000 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) 36.8 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) ND U 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 695 5.1 NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 10900 5.1 NS -- -- NS -- -- NS -- -- NS -- --
PMMO 696 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 2380 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 222 5.1 NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 206 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 10500 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 15600 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 209000 5.1 NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) 1390 5.1 NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE ND UJ 0.019 ND UJ 0.0189 0.072 0.0192 0.122 0.0193 NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01

ACETYLENE ND U 10 ND U 10 ND U 10 ND U 10 NS -- --
ETHANE ND U 4 ND U 4 ND U 4 ND U 4 NS -- --
ETHYLENE ND U 5 ND U 5 ND U 5 ND U 5 NS -- --
METHANE ND U 2 ND U 2 7.2 2 6.86 2 NS -- --
PROPANE ND U 6 ND U 6 ND U 6 ND U 6 NS -- --

ALKALINITY 190 1 186 1 194 1 207 1 NS -- --
BROMIDE 0.196 0.125 0.193 0.125 0.249 0.125 0.287 0.125 NS -- --
CHLORIDE 20.4 0.33 20.4 0.33 31.6 0.33 32.1 0.33 NS -- --
IODIDE ND U 0.2 ND U 0.2 ND U 0.75 ND U 0.75 NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 NS -- --
O-PHOSPHATE (AS P) ND U 0.02 0.0125 0.02 ND U 0.02 ND U 0.02 NS -- --
SULFATE 23 1 23.1 1 19.2 1 19.8 1 NS -- --

ACETIC ACID ND U 1 ND U 1 0.59 J 1 0.31 J 1 NS -- --
BUTYRIC ACID ND U 1 ND U 1 ND U 1 ND U 1 NS -- --
FORMIC ACID ND U 1 ND U 1 ND U 1 ND U 1 NS -- --
LACTIC ACID ND U 1 ND U 1 1.08 1 0.97 J 1 NS -- --
PROPIONIC ACID ND U 1 ND U 1 ND U 1 ND U 1 NS -- --
PYRUVIC ACID ND U 1 ND U 1 ND U 1 ND U 1 NS -- --
VALERIC ACID ND U 1 ND U 1 ND U 1 ND U 1 NS -- --

REG FD REG FD REG

Original Baselineb

VFAs (mg/L)                                
EPA Method 300m

106MW2I-BL-072417 106MW2I-BL-FD-072417 106MW2I-BL-091917 106MW2I-BL-FD-091917 106MW2I-P1R-100417

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

New Baseline - QED Pumpsc

7/24/2017 7/24/2017 9/19/2017 9/19/2017 10/4/2017

Phase 1 Recirculation Phase 1 Recirculation

Kirtland AFB
Pilot Study Report Page 1 of 12

April 2019
KAFB-019-0001



Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

REG FD REG FD REG

Original Baselineb

106MW2I-BL-072417 106MW2I-BL-FD-072417 106MW2I-BL-091917 106MW2I-BL-FD-091917 106MW2I-P1R-100417

Phase Designation

Sample ID

Sample Date

Sample Pupose

New Baseline - QED Pumpsc

7/24/2017 7/24/2017 9/19/2017 9/19/2017 10/4/2017

Phase 1 Recirculation Phase 1 Recirculation

IRON 0.053 0.06 0.0514 0.06 0.955 0.06 0.996 0.06 NS -- --
MANGANESE 0.154 0.006 0.142 0.006 0.392 0.006 0.405 0.006 NS -- --

δ2H (0/00)                                   
Mass Spectrometry, USGS 
Reston, VA

DELTA2H -97.17 -99 -97.04 -99 -96.44 -99 -96.4 -99 -96.22 -99

1,1,2-TRICHLOROETHANE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
1,2,4-TRIMETHYLBENZENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
1,2-DIBROMOETHANE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
1,2-DICHLOROETHANE ND U 1 ND U 1 ND U 2.5 0.78 J 1 NS -- --
1,3,5-TRIMETHYLBENZENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
2-BUTANONE ND U 10 ND U 10 ND U 25 ND J- 10 NS -- --
2-CHLOROTOLUENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
2-HEXANONE ND U 5 ND U 5 ND U 12.5 ND UJ 5 NS -- --
4-METHYL-2-PENTANONE ND U 5 ND U 5 ND U 12.5 ND UJ 5 NS -- --
ACETONE 19.8 J 10 15.9 J 10 24.6 J 25 11.3 J 10 NS -- --
BENZENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
CARBON DISULFIDE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
CHLOROMETHANE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
DICHLORODIFLUOROMETHANE ND U 2 ND U 2 ND U 5 ND U 2 NS -- --
ETHYLBENZENE ND U 1 ND U 1 ND U 2.5 0.619 J 1 NS -- --
ISOPROPYLBENZENE ND U 1 ND U 1 1.46 J 2.5 1.51 J 1 NS -- --
METHYL TERT-BUTYL ETHER ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
METHYLENE CHLORIDE ND U 2 ND U 2 ND U 5 ND U 2 NS -- --
NAPHTHALENE ND U 1 ND U 1 1.34 J 2.5 ND U 1 NS -- --
N-BUTYLBENZENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
N-PROPYLBENZENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
P-ISOPROPYLTOLUENE ND U 1 ND U 1 1.29 J 2.5 ND U 1 NS -- --
SEC-BUTYLBENZENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
TERT-BUTYLBENZENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
TOLUENE ND U 1 0.69 J 1 5.61 2.5 2.71 1 NS -- --
TRICHLOROETHENE ND U 1 ND U 1 ND U 2.5 ND U 1 NS -- --
TRICHLOROFLUOROMETHANE ND U 2 ND U 2 ND U 5 ND U 2 NS -- --
XYLENES ND U 3 ND U 3 9.02 J 7.5 4.36 J 3 NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)              
EPA Method 6010

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

0.177 0.01 92.107 0.01 14.269 0.01 4.089 0.01 20.097 0.01

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

106MW2I-P1R-101217

REG REG REG REG REG

106MW2I-P1R-101617 106MW2I-P1R-102017106MW2I-P1R-100617 106MW2I-P1R-100917

10/6/2017 10/9/2017 10/12/2017 10/16/2017 10/20/2017

Phase 1 RecirculationPhase 1 Recirculation
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                                   
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)              
EPA Method 6010

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW2I-P1R-101217

REG REG REG REG REG

106MW2I-P1R-101617 106MW2I-P1R-102017106MW2I-P1R-100617 106MW2I-P1R-100917

10/6/2017 10/9/2017 10/12/2017 10/16/2017 10/20/2017

Phase 1 RecirculationPhase 1 Recirculation

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

-96.38 -99 19.52 -99 -78.78 -99 -90.22 -99 -80.81 -99

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 406000 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 24200 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 327000 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 37.4 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 19.1 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 5820 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 1030 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 178000 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 10300 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 2860 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- 6550000 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --

NS -- -- 71.6 1.89 NS -- -- 33.7 3.83 20.1 1.91 17.1 1.9

NS -- -- 8.078 0.01 8.207 0.01 12.564 0.01 7.694 0.01 NS -- --

NS -- -- ND U 10 NS -- -- ND U 10 ND U 10 ND U 10
NS -- -- ND U 4 NS -- -- ND U 4 ND U 4 ND U 4
NS -- -- ND U 5 NS -- -- 2.3 J 5 2.24 J 5 1.99 J 5
NS -- -- ND U 2 NS -- -- 2.61 J 2 17.2 2 16.3 2
NS -- -- ND U 6 NS -- -- ND U 6 ND U 6 ND U 6

NS -- -- 328 1 NS -- -- 323 1 260 1 274 1
NS -- -- 0.546 0.125 NS -- -- 0.599 0.125 0.599 0.125 0.6 0.125
NS -- -- 45.9 0.33 NS -- -- 44.1 0.33 42.9 0.33 42.8 0.33
NS -- -- ND U 0.75 NS -- -- ND U 0.75 ND U 0.75 ND U 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- ND U 0.375 NS -- -- ND U 0.375 ND U 0.375 ND U 0.375
NS -- -- ND U 0.02 NS -- -- 0.019 J 0.02 ND U 0.02 ND U 0.02
NS -- -- 15.4 1 NS -- -- 2.98 1 2.37 J 1 2.42 J 1

NS -- -- ND U 1 NS -- -- 12.1 1 20.5 1 17.6 1
NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1
NS -- -- ND U 1 NS -- -- ND U 1 ND U 1 ND U 1

106MW2I-P1R-102017-FD 106MW2I-P1R-102517

Phase 1 Passive

106MW2I-P1P-112917-FD

11/1/2017

FD REG

106MW2I-P1R-110117 106MW2I-P1P-111517 106MW2I-P1P-112917

10/20/2017 10/25/2017 11/15/2017 11/29/2017 11/29/2017

REG REG FDREG

Phase 1 Recirculation
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                                   
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)              
EPA Method 6010

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW2I-P1R-102017-FD 106MW2I-P1R-102517

Phase 1 Passive

106MW2I-P1P-112917-FD

11/1/2017

FD REG

106MW2I-P1R-110117 106MW2I-P1P-111517 106MW2I-P1P-112917

10/20/2017 10/25/2017 11/15/2017 11/29/2017 11/29/2017

REG REG FDREG

Phase 1 Recirculation

NS -- -- 10.4 0.06 NS -- -- 18.7 0.06 18.3 0.06 17.8 0.06
NS -- -- 1.74 0.006 NS -- -- 2.95 0.006 2.81 0.006 2.76 0.006

-81.53 -99 -88.07 -99 -84.91 -99 -82.97 -99 -87.37 -99 -87.91 -99

NS -- -- ND U 25 NS -- -- ND U 5 ND U 2.5 ND U 2.5
NS -- -- 183 25 NS -- -- 115 5 54.9 2.5 57.7 2.5
NS -- -- 72.6 25 NS -- -- 40.2 5 21.7 2.5 22.3 2.5
NS -- -- ND U 25 NS -- -- 2.69 J 5 1.72 J 2.5 1.93 J 2.5
NS -- -- 65.2 25 NS -- -- 50 5 28.6 2.5 29.5 2.5
NS -- -- 130 J 250 NS -- -- 43 J 50 16.6 J 25 16.8 J 25
NS -- -- ND U 25 NS -- -- ND U 5 ND U 2.5 ND U 2.5
NS -- -- 148 J 125 NS -- -- 87.4 25 31.1 12.5 34.6 12.5
NS -- -- 107 J 125 NS -- -- 64.1 25 32.6 12.5 34 12.5
NS -- -- 724 250 NS -- -- 228 50 97.2 25 104 25
NS -- -- 2290 25 NS -- -- 1060 5 410 2.5 411 2.5
NS -- -- ND U 25 NS -- -- ND U 5 ND U 2.5 ND U 2.5
NS -- -- ND U 25 NS -- -- ND U 5 ND U 2.5 ND U 2.5
NS -- -- ND U 50 NS -- -- ND U 10 ND U 5 ND U 5
NS -- -- 361 25 NS -- -- 166 5 31.3 2.5 32.5 2.5
NS -- -- 32.9 J 25 NS -- -- 23.9 5 16.2 2.5 16.9 2.5
NS -- -- ND U 25 NS -- -- ND U 5 ND U 2.5 ND U 2.5
NS -- -- ND U 50 NS -- -- ND U 10 ND U 5 ND U 5
NS -- -- 77.1 25 NS -- -- 59.7 5 29 2.5 31.9 2.5
NS -- -- ND U 25 NS -- -- 4.6 J 5 1.72 J 2.5 1.89 J 2.5
NS -- -- 30.8 J 25 NS -- -- 16.7 5 3.59 J 2.5 4.06 J 2.5
NS -- -- ND U 25 NS -- -- 56.1 5 47 2.5 49.3 2.5
NS -- -- ND U 25 NS -- -- 5.14 J 5 1.55 J 2.5 1.67 J 2.5
NS -- -- ND U 25 NS -- -- ND U 5 ND U 2.5 ND U 2.5
NS -- -- 3310 25 NS -- -- 336 5 62.6 2.5 63.9 2.5
NS -- -- ND U 25 NS -- -- ND U 5 ND U 2.5 ND U 2.5
NS -- -- ND U 50 NS -- -- ND U 10 ND U 5 ND U 5
NS -- -- 1860 75 NS -- -- 1270 15 760 7.5 773 7.5
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- -- ND U 0.5
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- 299 4.9
NS -- -- NS -- -- 306000 5 NS -- -- NS -- -- NS -- -- 174000 4.9
NS -- -- NS -- -- 36400 5 NS -- -- NS -- -- NS -- -- 6240 4.9
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- -- ND U 0.5
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- 147000 5 NS -- -- NS -- -- NS -- -- 25500 4.9
NS -- -- NS -- -- 156 5 NS -- -- NS -- -- NS -- -- 18.4 4.9
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- 219 4.9
NS -- -- NS -- -- 107 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- 107 5 NS -- -- NS -- -- NS -- -- 10700 4.9
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- 21600 5 NS -- -- NS -- -- NS -- -- 3120 4.9
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- 157000 5 NS -- -- NS -- -- NS -- -- 189000 4.9
NS -- -- NS -- -- ND U 0.5 NS -- -- NS -- -- NS -- -- ND U 0.5
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- 73000 5 NS -- -- NS -- -- NS -- -- 24500 4.9
NS -- -- NS -- -- 15700 5 NS -- -- NS -- -- NS -- -- 5880 4.9
NS -- -- NS -- -- 5230000 5 NS -- -- NS -- -- NS -- -- 4360000 4.9
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 5 NS -- -- NS -- -- NS -- -- ND U 4.9
NS -- -- NS -- -- ND U NS -- -- NS -- -- NS -- -- J

39.2 1.9 37.1 1.88 31.3 1.9 1.98 J+ 0.192 1.61 J+ 0.188 1.08 J 0.0382 1.35 0.0378

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
1.08 J 4 1.06 4 1.31 J 4 0.51 J 4 ND U 4 0.4 J 4 0.45 J 4
5.62 5 4.51 J 5 5.43 5 2.84 J 5 3.2 J 5 3.11 5 3.07 5
3.42 2 2.88 2 4.56 2 211 2 220 2 767.8 2 1440 2
1.21 J 6 ND U 6 1.47 J 6 ND U 6 ND U 6 ND U 6 ND U 6

305 1 334 1 342 1 277 1 283 1 255 1 313 1
0.544 0.25 0.685 0.25 0.547 0.25 0.251 0.125 0.251 0.125 0.29 0.125 0.517 0.25
52.9 0.66 57.3 J+ 0.66 47.1 0.66 26.4 0.33 26.5 0.33 31.3 0.33 47.7 0.66
5.5 0.75 6 0.75 7.3 0.75 2.2 0.75 2.2 0.75 0.62 J 0.75 0.64 J 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.1 ND U 0.2
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.1 ND U 0.2
ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 NS -- -- NS -- --
ND U 0.02 0.0136 J 0.02 ND U 0.02 ND U 0.02 ND U 0.02 ND U 0.02 0.0113 J 0.02
ND U 2 ND U 2 ND U 2 1.77 J 1 1.74 J 1 2.77 1 ND U 2

45.2 J 1 22.1 1 51.5 1 26.8 1 16.8 1 20.4 1 24.87 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
1.33 J- 1 0.57 J 1 ND U 1 1.31 1 0.8 J 1 0.9 J 1 0.66 J 1
14.9 J 1 5.95 1 19.3 1 1 1 ND U 1 1 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

4/11/2018 5/8/2018

106MW2I-P2R-011818 106MW2I-P2R-012418 106MW2I-P2P-030618 106MW2I-P2P-030618-FD

REG

106MW2I-P2P-041118 106MW2I-P2P-050818106MW2I-P2R-010918

1/9/2018 1/18/2018 1/24/2018

REG REG

3/6/2018 3/6/2018

REG FD REG REG

Phase 2 Recirculation Phase 2 Recirculation Phase 2 Passive
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                                   
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)              
EPA Method 6010

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

4/11/2018 5/8/2018

106MW2I-P2R-011818 106MW2I-P2R-012418 106MW2I-P2P-030618 106MW2I-P2P-030618-FD

REG

106MW2I-P2P-041118 106MW2I-P2P-050818106MW2I-P2R-010918

1/9/2018 1/18/2018 1/24/2018

REG REG

3/6/2018 3/6/2018

REG FD REG REG

Phase 2 Recirculation Phase 2 Recirculation Phase 2 Passive

22.1 0.06 20.7 0.06 20.4 J- 0.06 12.3 0.06 11.5 0.06 8.55 J- 0.06 17.6 0.06
3.75 0.006 3.73 0.006 3.32 J- 0.006 1.92 0.006 1.86 0.006 2.04 J+ 0.006 3.29 0.006

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 ND U 1 ND U 2.5
143 12.5 130 25 220 25 38.7 5 42.2 5 16.1 1 20.8 2.5
40.7 12.5 31.1 J 25 25.9 J 25 ND U 5 ND U 5 1.37 J 1 2.53 J 2.5
ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 1.32 J 1 2.37 J 2.5
83.2 12.5 70 25 94.3 25 23.9 5 25.6 5 16.3 1 30.9 2.5
ND U 125 ND U 250 ND U 250 ND U 50 ND U 50 ND U 10 ND U 25
ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 ND U 1 ND U 2.5
60.6 J 62.5 79.4 J 125 86.7 J 125 14.9 J+ 25 15 J+ 25 2.85 J 5 ND U 12.5
48.4 J 62.5 68.2 J 125 72.4 J 125 13.6 J 25 15.2 J 25 6.86 J 5 12.1 J 12.5
163 J 125 257 J 250 239 J 250 48.5 J+ 50 36.3 J+ 50 22 J+ 10 38.6 J 25
1720 12.5 2300 25 3270 25 427 5 439 5 151 1 129 2.5
ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 ND U 1 ND U 2.5
ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 ND U 1 ND U 2.5
ND U 25 ND U 50 ND U 50 ND U 10 ND U 10 ND U 2 ND U 5
354 12.5 383 25 491 25 89.8 5 90.5 5 26.8 1 21.6 2.5
50.2 12.5 66.2 25 89.1 25 44.6 5 45 5 57.7 1 130 2.5
ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 ND U 1 ND U 2.5
ND U 25 ND U 50 ND U 50 ND U 10 ND U 10 ND U 2 ND U 5
62.7 12.5 72.5 25 72.9 25 17.5 5 18.5 5 12.9 1 11.3 2.5
8.28 J 12.5 ND U 25 ND U 25 2.71 J 5 2.96 J 5 1.53 J 1 3.16 J 2.5
29.5 12.5 37.7 J 25 49.4 J 25 8.66 J 5 8.99 J 5 3.49 1 4.66 J 2.5
126 12.5 111 25 121 25 ND U 5 38.2 5 48.6 1 117 2.5
8.17 J 12.5 ND U 25 ND U 25 2.52 J 5 2.57 J 5 1.45 J 1 2.38 J 2.5
ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 ND U 1 ND U 2.5

2670 12.5 3570 25 3840 25 217 5 221 5 40.3 1 33 2.5
ND U 12.5 ND U 25 ND U 25 ND U 5 ND U 5 ND U 1 ND U 2.5
ND U 25 ND U 50 ND U 50 ND U 10 ND U 10 ND U 2 ND U 5

1410 37.5 1580 75 1900 75 356 15 369 15 265 3 333 7.5
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 314 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 107000 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 6580 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 23200 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 3500 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 275 5.1 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 94500 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 5180 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 702 5.1 NS -- --
NS -- -- NS -- -- NS -- -- 4050000 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U 5.1 NS -- --
NS -- -- NS -- -- NS -- -- ND U NS -- --

2.82 0.192 NA -- -- 0.77 0.003 0.62 0.003 5.1 0.029

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
0.6 J 4 0.9 J 4 1.2 J 4 1.4 J 4 1.6 J 4
2.1 J 5 4.1 J 5 4 J 5 4.1 J 5 4.7 J 5

1560.2 2 1028.2 2 1376.3 2 1683.1 2 2159.4 2
0.9 J 6 1.1 J 6 1.3 J 6 1.4 J 6 1.5 J 6

364 1 NA -- -- 350 5 380 5 390 5
0.632 0.25 NA -- -- 0.9 0.5 0.83 0.5 0.96 0.5
56.8 0.66 NA -- -- 53 0.5 52 0.5 53 0.5
2.3 0.75 8.1 0.75 6.9 0.75 8 0.75 10 0.75
ND U 0.2 NA -- -- NS -- -- NS -- -- NS -- --
ND U 0.2 NA -- -- NS -- -- NS -- -- NS -- --
NS -- -- NA -- -- ND U 0.05 ND 0.05 ND U 0.05

0.022 0.02 NA -- -- ND U 0.15 ND 0.15 ND U 0.15
ND U 2 NA -- -- ND U 1 ND 1 ND U 1

11.8 1 22.1 1 44.7 10 39.3 10 28.1 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 4 J 10 ND U 1 ND U 1 0.9 J 10
0.6 J 1 0.2 J 1 0.6 J 1 0.6 J 1 0.6 J 1
ND U 1 ND U 1 4.5 J 10 5.6 J 10 10.3 10
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

106MW2I-P2P-061218 106MW2I-P3R-080718 106MW2I-P3R-081518 106MW2I-P3R-082118 106MW2I-P3R-082818

6/12/2018 8/7/2018 8/15/2018 8/21/2018 8/28/2018

REG REG REG REG REG

Phase 3 RecirculationPhase 2 Passive Phase 3 Recirculation
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                                   
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)              
EPA Method 6010

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW2I-P2P-061218 106MW2I-P3R-080718 106MW2I-P3R-081518 106MW2I-P3R-082118 106MW2I-P3R-082818

6/12/2018 8/7/2018 8/15/2018 8/21/2018 8/28/2018

REG REG REG REG REG

Phase 3 RecirculationPhase 2 Passive Phase 3 Recirculation

18.7 0.06 NA -- -- 15 0.05 14 0.05 15 0.05
3.8 0.006 NA -- -- 4.5 0.003 4.2 0.003 4.5 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 1 NA -- -- ND U 25 ND U 5 ND U 25
17.7 1 NA -- -- 190 50 180 10 220 50
3.56 1 NA -- -- ND U 50 ND U 10 ND U 50
3.03 1 NA -- -- ND U 50 ND U 10 ND U 50
30.7 1 NA -- -- 83 25 71 5 82 25
ND U 10 NA -- -- ND U 500 ND U 100 ND U 500
ND U 1 NA -- -- ND U 25 ND U 5 ND U 25
ND U 5 NA -- -- ND U 250 48 J 50 ND U 250
8.08 J 5 NA -- -- ND U 250 53 J 50 ND U 250
21.5 10 NA -- -- ND U 500 100 100 ND U 500
52.7 1 NA -- -- 1700 50 1900 20 3100 50
ND U 1 NA -- -- ND U 100 ND U 20 ND U 100
ND U 1 NA -- -- ND U 50 ND U 10 ND U 50
ND U 2 NA -- -- ND U 50 ND U 10 ND U 50
6.61 1 NA -- -- 420 50 430 10 640 50
137 1 NA -- -- 120 50 95 10 120 50

0.546 J 1 NA -- -- ND U 25 ND U 5 ND U 25
ND U 2 NA -- -- ND U 250 ND U 50 240 J 250
4.9 1 NA -- -- 170 J 250 89 50 ND U 250
ND U 1 NA -- -- ND U 50 6.8 J 10 ND U 50
1.78 J 1 NA -- -- 49 J 50 37 10 50 50
130 1 NA -- -- 140 50 90 10 97 50
1.16 J 1 NA -- -- ND U 50 7.6 J 10 ND U 50
ND U 1 NA -- -- ND U 50 ND U 10 ND U 50
12.1 1 NA -- -- 2700 50 2000 20 3000 50
ND U 1 NA -- -- ND U 50 ND U 10 ND U 50
ND U 2 NA -- -- ND U 50 ND U 10 ND U 50
311 3 NA -- -- 1200 25 1200 5 1900 25
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)  
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 0.6 NS -- -- ND U 0.5
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- 193 5.6 NS -- -- 95.5 4.9
NS -- -- NS -- -- 82300 5.6 NS -- -- 70400 4.9
NS -- -- NS -- -- 1590 5.6 NS -- -- 3950 4.9
NS -- -- NS -- -- 0.5 J 0.6 NS -- -- 0.9 0.5
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- 33900 5.6 NS -- -- 13300 4.9
NS -- -- NS -- -- 0.4 J 5.6 NS -- -- 65.2 4.9
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- 27.7 5.6 NS -- -- 90.2 4.9
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- 7040 5.6 NS -- -- 7070 4.9
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- 806 5.6 NS -- -- 771 4.9
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.6 NS -- -- 261 4.9
NS -- -- NS -- -- 131000 5.6 NS -- -- 304000 4.9
NS -- -- NS -- -- 0.2 J 0.6 NS -- -- ND U 0.5
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- 4420 5.6 NS -- -- 14800 4.9
NS -- -- NS -- -- 5620 5.6 NS -- -- 42200 4.9
NS -- -- NS -- -- 1440000 5.6 NS -- -- 6240000 4.9
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- ND U 5.6 NS -- -- ND U 4.9
NS -- -- NS -- -- ND U NS -- -- ND U 0.5

0.81 0.003 0.38 J+ 0.0015 0.24 0.003 0.27 0.003 0.41 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND 10
1.4 J 4 0.8 J 4 1.1 J 4 1 J 4 ND 4
3.5 J 5 1.3 J 5 1.1 J 5 1.1 J 5 ND 5

2745.2 2 2903.9 2 2646 2 2704.5 2 1989.6 2
1.3 J 6 ND U 6 1.1 J 6 1 J 6 ND 6

410 5 370 5 350 5 350 5 230 5
0.93 0.5 1.4 0.5 1 0.5 1 0.5 ND 0.5
52 0.5 49 0.5 47 0.5 47 0.5 27 0.5
13 0.75 11 0.75 6.7 0.75 6.9 0.75 2.1 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.1 ND U 0.05 ND U 0.5 ND U 0.5 ND 0.05
ND U 0.15 ND UJ 0.15 ND UJ 0.15 ND UJ 0.15 ND 0.15
ND U 1 ND U 1 ND U 1 ND U 1 12 1

31.3 10 4 1 ND U 1 ND U 1 0.5 1
ND U 1 ND U 1 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 0.5 J 1 0.5 J 1 ND 1
0.6 J 1 0.7 J 1 1.2 1 1 1 1.5 1

14.2 10 ND U 1 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 ND U 1 ND U 1 ND 1

106MW2I-P3P-100218

Phase 3 Passive Phase 4 Passive

106MW2I-P3P-111518 106MW2I-P3P-111518-FD 106MW2I-P4P-011719106MW2I-P3P-091118

1/17/201911/15/2018 11/15/201810/2/20189/11/2018

REG REG FD REGREG
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Table 14
Groundwater Analytical Results for KAFB-106MW2-I

Chemical Class and 

Analytical Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (0/00)                                   
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.
ND = Not detected.

a. EPA analytical methods listed are for the most recent sampling event.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)              
EPA Method 6010

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).

J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.
J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

106MW2I-P3P-100218

Phase 3 Passive Phase 4 Passive

106MW2I-P3P-111518 106MW2I-P3P-111518-FD 106MW2I-P4P-011719106MW2I-P3P-091118

1/17/201911/15/2018 11/15/201810/2/20189/11/2018

REG REG FD REGREG

15 0.05 13 0.05 22 0.05 21 0.05 6.4 0.05
5.2 0.003 4.8 0.003 3.9 0.003 3.8 0.003 2.1 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 50 ND U 50 ND U 50 ND U 50 ND 1
240 100 170 100 55 J 100 57 J 100 14 2
ND U 100 ND U 100 ND U 100 ND U 100 ND 2
ND U 100 ND U 100 ND U 100 ND U 100 NA -- --
85 J 50 72 J 50 33 J 50 ND U 50 5.1 1
ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND 20
ND U 50 ND U 50 ND U 50 ND U 50 ND 1
ND U 500 ND U 500 ND U 500 ND U 500 ND 10
ND U 500 ND U 500 ND U 500 ND U 500 ND 10
ND U 1000 ND U 1000 ND U 1000 ND U 1000 ND 20

3100 100 2300 100 630 100 610 100 130 2
ND U 200 ND U 100 ND U 200 ND U 200 ND 4
ND U 100 ND U 100 ND U 100 ND U 100 ND 2
ND U 100 ND U 100 ND U 100 ND U 100 NA -- --
730 100 410 100 170 100 170 100 NA -- --
140 100 150 100 94 J 100 92 J 100 48 2
ND U 50 ND U 50 ND U 50 ND U 50 ND 1
ND U 500 ND U 500 ND U 500 ND U 500 ND 10
ND U 500 ND U 500 ND U 500 ND U 500 ND 10
ND U 100 ND U 100 ND U 100 ND U 100 ND 2
58 J 100 43 J 100 ND U 100 ND U 100 2.7 2

100 100 180 100 ND U 100 ND U 100 38 2
ND U 100 ND U 100 ND U 100 ND U 100 ND 2
ND U 100 ND U 100 ND U 100 ND U 100 ND 2

3400 100 300 100 410 100 390 100 7.4 2
ND U 100 ND U 100 280 100 98 J 100 ND 2
ND U 100 ND U 100 ND U 100 ND U 100 ND 2

2100 50 1200 50 430 50 400 50 82 1
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

1,1 DCA Reductase (DCA) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
1,2 DCA Reductase (DCAR) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
BAV1 Vinyl Chloride Reductase (BVC) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Chloroform Reductase (CFR) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter DCM (DCM) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobacter spp. (DHBt) 129000 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalobium chlorocoercia (DECO) 6350 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalococcoides (DHC) 2.6 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dehalogenimonas spp. (DHG) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Desulfitobacterium spp. (DSB) 129000 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Desulfuromonas spp. (DSM) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Dichloromethane Dehalogenase (DCMA) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Epoxyalkane Transferase (EtnE) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Ethene Monooxygenase (EtnC) ND U 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Methanogens (MGN) 3080 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PCE Reductase (PCE-1) NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Phenol Hydroxylase (PHE) 408000 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
PMMO 301 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Soluble Methane Monooxygenase (SMMO) 1190 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Sulfate Reducing Bacteria (APS) 73400 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
tceA Reductase (TCE) 1.3 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Dioxygenase (TOD) 68.1 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase (RMO) 521000 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Toluene Monooxygenase 2 (RDEG) 124000 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Total Eubacteria (EBAC) 12100000 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
trans-1,2-DCE Reductase (TDR) NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Trichlorobenzene Dioxygenase (TCBO) 79.8 5.2 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
Vinyl Chloride Reductase (VCR) ND U 0.5 NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE 42.5 J+ 0.0189 84.9 J+ 3.87 NS -- -- NS -- -- NS -- -- NS -- --

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN ND U 0.01 ND U 0.01 ND U 0.01 207.7 0.01 16.789 0.01 1.535 0.01

ACETYLENE ND U 10 ND U 10 NS -- -- NS -- -- NS -- -- NS -- --
ETHANE 1.12 J 4 4.08 4 NS -- -- NS -- -- NS -- -- NS -- --
ETHYLENE 8.67 5 19.2 5 NS -- -- NS -- -- NS -- -- NS -- --
METHANE 23.2 2 19 2 NS -- -- NS -- -- NS -- -- NS -- --
PROPANE 1.19 J 6 4.88 J 6 NS -- -- NS -- -- NS -- -- NS -- --

ALKALINITY 374 J- 1 326 1 NS -- -- NS -- -- NS -- -- NS -- --
BROMIDE 0.306 J 0.25 0.283 0.125 NS -- -- NS -- -- NS -- -- NS -- --
CHLORIDE 11.5 0.66 11.4 0.33 NS -- -- NS -- -- NS -- -- NS -- --
IODIDE ND U 0.2 ND U 0.75 NS -- -- NS -- -- NS -- -- NS -- --
NITRATE NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITRITE NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NITROGEN, NITRATE-NITRITE ND U 0.375 ND U 0.375 NS -- -- NS -- -- NS -- -- NS -- --
O-PHOSPHATE (AS P) 0.0608 0.02 0.0392 J 0.02 NS -- -- NS -- -- NS -- -- NS -- --
SULFATE ND U 2 0.807 1 NS -- -- NS -- -- NS -- -- NS -- --

ACETIC ACID 84.8 10 45 1 NS -- -- NS -- -- NS -- -- NS -- --
BUTYRIC ACID 9.87 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
FORMIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
LACTIC ACID ND U 1 1.29 1 NS -- -- NS -- -- NS -- -- NS -- --
PROPIONIC ACID 11.8 1 6.22 1 NS -- -- NS -- -- NS -- -- NS -- --
PYRUVIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --
VALERIC ACID ND U 1 ND U 1 NS -- -- NS -- -- NS -- -- NS -- --

Original Baselineb New Baseline - QED Pumpsc

VFAs (mg/L)                                 
EPA Method 300m

8/7/2017 9/19/2017 10/4/2017 10/6/2017 10/9/2017 10/12/2017

106MW2S-BL-080717 106MW2S-BL-091917 106MW2S-P1R-100417 106MW2S-P1R-100617 106MW2S-P1R-100917 106MW2S-P1R-101217

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

REG REG REG REG REG REG

Phase 1 Recirculation Phase 1 Recirculation

Kirtland AFB
Pilot Study Report Page 1 of 10

April 2019
KAFB-019-0001



Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Original Baselineb New Baseline - QED Pumpsc

8/7/2017 9/19/2017 10/4/2017 10/6/2017 10/9/2017 10/12/2017

106MW2S-BL-080717 106MW2S-BL-091917 106MW2S-P1R-100417 106MW2S-P1R-100617 106MW2S-P1R-100917 106MW2S-P1R-101217

Phase Designation

Sample ID

Sample Date

Sample Pupose REG REG REG REG REG REG

Phase 1 Recirculation Phase 1 Recirculation

IRON 12.8 0.06 11.7 0.06 NS -- -- NS -- -- NS -- -- NS -- --
MANGANESE 5.52 0.006 5.19 0.006 NS -- -- NS -- -- NS -- -- NS -- --

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H -96 -99 -95.38 -99 -94.21 -99 127.94 -99 -72.81 -99 -93.69 -99

CSIA EDB δ13C ‰)                     
Kuder et al, 2012

EDB δ -8.9 ±2‰ -- -- -8.7 ±2‰ -- -- NS -- -- NS -- -- NS -- -- NS -- --

1,1,2-TRICHLOROETHANE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
1,2,4-TRIMETHYLBENZENE 105 10 110 12.5 NS -- -- NS -- -- NS -- -- NS -- --
1,2-DIBROMOETHANE 54.7 10 106 12.5 NS -- -- NS -- -- NS -- -- NS -- --
1,2-DICHLOROETHANE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
1,3,5-TRIMETHYLBENZENE 34.6 10 40.7 12.5 NS -- -- NS -- -- NS -- -- NS -- --
2-BUTANONE 447 100 496 125 NS -- -- NS -- -- NS -- -- NS -- --
2-CHLOROTOLUENE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
2-HEXANONE 754 50 906 62.5 NS -- -- NS -- -- NS -- -- NS -- --
4-METHYL-2-PENTANONE 569 50 665 62.5 NS -- -- NS -- -- NS -- -- NS -- --
ACETONE 2480 100 2340 125 NS -- -- NS -- -- NS -- -- NS -- --
BENZENE 1390 10 586 12.5 NS -- -- NS -- -- NS -- -- NS -- --
CARBON DISULFIDE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
CHLOROMETHANE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
DICHLORODIFLUOROMETHANE ND U 20 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
ETHYLBENZENE 245 10 209 12.5 NS -- -- NS -- -- NS -- -- NS -- --
ISOPROPYLBENZENE 141 10 116 12.5 NS -- -- NS -- -- NS -- -- NS -- --
METHYL TERT-BUTYL ETHER ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
METHYLENE CHLORIDE ND U 20 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
NAPHTHALENE 81.6 J+ 10 113 12.5 NS -- -- NS -- -- NS -- -- NS -- --
N-BUTYLBENZENE 6.22 J 10 6.76 J 12.5 NS -- -- NS -- -- NS -- -- NS -- --
N-PROPYLBENZENE 16.5 J 10 14.1 J 12.5 NS -- -- NS -- -- NS -- -- NS -- --
P-ISOPROPYLTOLUENE 310 10 354 12.5 NS -- -- NS -- -- NS -- -- NS -- --
SEC-BUTYLBENZENE 6.2 J 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
TERT-BUTYLBENZENE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
TOLUENE 2260 10 1540 12.5 NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROETHENE ND U 10 ND U 12.5 NS -- -- NS -- -- NS -- -- NS -- --
TRICHLOROFLUOROMETHANE ND U 20 ND U 25 NS -- -- NS -- -- NS -- -- NS -- --
XYLENES 1350 30 1690 37.5 NS -- -- NS -- -- NS -- -- NS -- --

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                 
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 15000 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 4610 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 0.5 J 0.5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 43100 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 9.8 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 1470 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 9650 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 124000 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 14600 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 6380 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- 4850000 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 5
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.5

NS -- -- NS -- -- NS -- -- 68 3.76 NS -- -- 32.1 3.89 15 1.92

1.527 0.01 2.485 0.01 3.547 0.01 4.53 0.01 7.517 0.01 5.964 0.01 5.133 0.01

NS -- -- NS -- -- NS -- -- ND U 10 NS -- -- ND U 10 ND U 10
NS -- -- NS -- -- NS -- -- ND U 4 NS -- -- ND U 4 ND U 4
NS -- -- NS -- -- NS -- -- ND U 5 NS -- -- 9.56 5 6.53 5
NS -- -- NS -- -- NS -- -- ND U 2 NS -- -- 30.1 2 351 2
NS -- -- NS -- -- NS -- -- ND U 6 NS -- -- ND U 6 ND U 6

NS -- -- NS -- -- NS -- -- 325 1 NS -- -- 338 1 349 1
NS -- -- NS -- -- NS -- -- 0.527 0.125 NS -- -- 0.61 0.25 0.751 0.25
NS -- -- NS -- -- NS -- -- 44.7 0.33 NS -- -- 45.2 0.66 45.6 0.66
NS -- -- NS -- -- NS -- -- ND U 0.75 NS -- -- ND U 0.75 ND U 0.75
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- ND U 0.375 NS -- -- ND U 0.375 ND U 0.375
NS -- -- NS -- -- NS -- -- 0.107 0.02 NS -- -- 0.0281 J 0.02 0.0153 J 0.02
NS -- -- NS -- -- NS -- -- 15 1 NS -- -- ND U 2 ND U 2

NS -- -- NS -- -- NS -- -- 8.59 1 NS -- -- 39.9 1 67.8 1
NS -- -- NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 2.95 1
NS -- -- NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1
NS -- -- NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1
NS -- -- NS -- -- NS -- -- ND U 1 NS -- -- 1.04 1 2.78 1
NS -- -- NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1
NS -- -- NS -- -- NS -- -- ND U 1 NS -- -- ND U 1 ND U 1

Phase 1 PassivePhase 1 RecirculationPhase 1 Recirculation

106MW2S-P1P-111617106MW2S-P1R-102017 106MW2S-P1R-102517 106MW2S-P1R-110117

11/16/201710/12/2017

106MW2S-P1R-101217-FD 106MW2S-P1R-101617

REGFD REG REG REG REG

106MW2S-P1P-112817

10/16/2017 10/20/2017 10/25/2017 11/1/2017 11/28/2017

REG
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                     
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 1 PassivePhase 1 RecirculationPhase 1 Recirculation

106MW2S-P1P-111617106MW2S-P1R-102017 106MW2S-P1R-102517 106MW2S-P1R-110117

11/16/201710/12/2017

106MW2S-P1R-101217-FD 106MW2S-P1R-101617

REGFD REG REG REG REG

106MW2S-P1P-112817

10/16/2017 10/20/2017 10/25/2017 11/1/2017 11/28/2017

REG

NS -- -- NS -- -- NS -- -- 1.53 0.06 NS -- -- 1.77 0.06 4.17 0.06
NS -- -- NS -- -- NS -- -- 2.16 0.006 NS -- -- 2.48 0.006 3.14 0.006

-93.42 -99 -92.61 -99 -91.61 -99 -90.59 -99 -85.76 -99 -87.39 -99 -86.24 -99

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- -1.6 ±2‰ -- --

NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- 194 50 NS -- -- 159 50 203 25
NS -- -- NS -- -- NS -- -- 86.5 J 50 NS -- -- 37.7 J 50 19.3 J 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- 74.2 J 50 NS -- -- 61.7 J 50 76.7 25
NS -- -- NS -- -- NS -- -- ND U 500 NS -- -- ND U 500 ND U 250
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- 143 J 250 NS -- -- ND U 250 ND U 125
NS -- -- NS -- -- NS -- -- ND U 250 NS -- -- ND U 250 ND U 125
NS -- -- NS -- -- NS -- -- 701 J 500 NS -- -- 272 J- 500 177 J 250
NS -- -- NS -- -- NS -- -- 2730 50 NS -- -- 2650 50 2870 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- ND U 100 NS -- -- ND U 100 ND U 50
NS -- -- NS -- -- NS -- -- 512 50 NS -- -- 468 50 582 25
NS -- -- NS -- -- NS -- -- 47 J 50 NS -- -- 90.2 J 50 132 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- ND U 100 NS -- -- ND U 100 ND U 50
NS -- -- NS -- -- NS -- -- 83.7 J 50 NS -- -- 68.1 J 50 68.5 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- 44.3 J 50 NS -- -- 31.7 J 50 43.5 J 25
NS -- -- NS -- -- NS -- -- 118 50 NS -- -- 112 50 125 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- ND U 50 ND U 25
NS -- -- NS -- -- NS -- -- 4740 50 NS -- -- 3580 50 4210 25
NS -- -- NS -- -- NS -- -- ND U 50 NS -- -- 38.2 J 50 ND U 25
NS -- -- NS -- -- NS -- -- ND U 100 NS -- -- ND U 100 ND U 50
NS -- -- NS -- -- NS -- -- 1970 150 NS -- -- 1680 150 2070 75
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                 
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.6 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 626 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 67200 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 12300 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.6 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 370 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 39800 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 86.6 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 91.2 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 16600 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 418 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 140000 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 0.6 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 14000 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 6110 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 4160000 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U 5.7 NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- ND U NS -- -- NS -- -- NS -- --

54.9 1.9 77.7 1.91 68.1 1.92 8.25 J+ 1.92 0.154 0.0192 0.139 0.0191

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
2.02 J 4 1.8 J 4 1.59 J 4 1.7 J 4 1.02 J 4 0.97 J 4
6.34 5 6.12 5 5.73 5 8.9 5 5.5 5 5.02 5
11.3 2 8.47 2 12.4 2 3110 20 11800 20 11600 20
1.95 J 6 ND U 6 ND U 6 1.7 J 6 1.39 J 6 1.2 J 6

372 J- 1 343 1 334 1 375 1 399 1 382 1
0.465 J 0.25 0.608 0.25 0.553 0.25 0.798 J 0.625 0.561 0.25 0.567 0.25
50.2 0.66 52.5 J+ 0.66 49 0.66 48 1.65 49.5 0.66 49.8 0.66
9.4 0.75 16 0.75 17 0.75 19 0.75 18 0.75 19 0.75
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.2 ND U 0.2
NS -- -- NS -- -- NS -- -- NS -- -- ND U 0.2 ND U 0.2
ND U 0.375 ND U 0.375 ND U 0.375 ND U 0.375 NS -- -- NS -- --

0.113 0.02 0.285 0.02 0.718 0.02 0.846 J- 0.02 0.623 0.02 0.571 0.04
1.96 J 2 1.16 J+ 2 ND U 2 ND U 5 ND U 2 ND U 2

75.2 1 97.2 1 33.8 1 151 10 113.5 10 118.4 10
ND U 1 ND U 1 0.39 J 1 11.8 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 ND U 1 2.1 1 2.8 1
2.04 1 ND U 1 0.52 J 1 ND U 1 ND U 1 1 1
13.2 1 24.4 1 10 1 32 1 25.8 10 27.9 10
ND U 1 ND U 1 ND U 1 1.1 1 ND U 1 ND U 1
ND U 1 ND U 1 ND U 1 2.6 1 1.1 1 2.3 1

Phase 2 Recirculation Phase 2 Recirculation Phase 2 Passive

106MW2S-P2R-010918 106MW2S-P2R-011618 106MW2S-P2R-012418 106MW2S-P2P-030718 106MW2S-P2P-041018 106MW2S-P2P-041018-FD

1/9/2018 1/16/2018 1/24/2018 3/7/2018 4/10/2018 4/10/2018

REG REG REG REG REG FD
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                     
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 2 Recirculation Phase 2 Recirculation Phase 2 Passive

106MW2S-P2R-010918 106MW2S-P2R-011618 106MW2S-P2R-012418 106MW2S-P2P-030718 106MW2S-P2P-041018 106MW2S-P2P-041018-FD

1/9/2018 1/16/2018 1/24/2018 3/7/2018 4/10/2018 4/10/2018

REG REG REG REG REG FD

3.85 J- 0.06 4.08 0.06 4.93 J- 0.06 11 0.06 12.3 J- 0.06 12.1 J- 0.06
4.99 0.006 5.91 0.006 6.81 J- 0.006 8.79 0.006 9.47 J+ 0.006 9.42 J+ 0.006

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- -11.7 ±2‰ -- -- NS -- -- NS -- -- NS -- --

ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
253 25 258 50 291 50 193 50 194 50 189 50
71.1 25 66.3 J 50 55.4 J 50 ND U 50 ND U 50 ND U 50
ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
98.8 25 98.9 J 50 106 50 78.2 J 50 70.3 J 50 69.2 J 50
ND U 250 ND U 500 ND U 500 ND U 500 ND U 500 ND U 500
ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
120 J 125 ND U 250 ND U 250 ND U 250 ND U 250 ND U 250
88.6 J 125 ND U 250 ND U 250 ND U 250 ND U 250 ND U 250
371 J 250 450 J 500 256 J 500 ND U 500 379 J 500 343 J 500
3240 25 3430 50 3820 50 3240 50 2360 50 2210 50
ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
ND U 50 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100
729 25 739 50 912 50 677 50 628 50 591 50
77.5 25 73.6 J 50 101 50 139 50 150 50 150 50
ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
ND U 50 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100
90.1 25 79.4 J 50 88.8 J 50 54.3 J 50 78.6 J 50 80.1 J 50
12.6 J 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
62.7 25 58.6 J 50 71.5 J 50 43.4 J 50 52.4 J 50 50.4 J 50
146 25 138 50 ND U 50 ND U 50 83.4 J 50 81.7 J 50
14.9 J 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50

6070 25 7440 50 8920 50 6980 50 5440 50 5190 50
ND U 25 ND U 50 ND U 50 ND U 50 ND U 50 ND U 50
ND U 50 ND U 100 ND U 100 ND U 100 ND U 100 ND U 100

2240 75 2430 150 2900 150 2160 150 1870 150 1810 150
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                 
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
ND U 0.9 NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- 954 5 NS -- --

58500 9.4 NS -- -- NS -- -- NS -- -- 51000 5 NS -- --
5330 9.4 NS -- -- NS -- -- NS -- -- 21100 5 NS -- --
ND U 0.9 NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --

6490 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
23300 9.4 NS -- -- NS -- -- NS -- -- 127000 5 NS -- --
122 9.4 NS -- -- NS -- -- NS -- -- 36.3 5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
48.9 9.4 NS -- -- NS -- -- NS -- -- 831 5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --

77100 9.4 NS -- -- NS -- -- NS -- -- 893 5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --

4870 9.4 NS -- -- NS -- -- NS -- -- 41200 5 NS -- --
NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --
303 9.4 NS -- -- NS -- -- NS -- -- 198 5 NS -- --

76000 9.4 NS -- -- NS -- -- NS -- -- 238000 5 NS -- --
ND U 0.9 NS -- -- NS -- -- NS -- -- ND U 0.5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- 152 5 NS -- --

4290 9.4 NS -- -- NS -- -- NS -- -- 269000 5 NS -- --
3240 9.4 NS -- -- NS -- -- NS -- -- 23600 5 NS -- --

9060000 9.4 NS -- -- NS -- -- NS -- -- 22300000 5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
ND U 9.4 NS -- -- NS -- -- NS -- -- ND U 5 NS -- --
ND U NS -- -- NS -- -- NS -- -- ND U NS -- --

0.0331 J 0.0189 ND U 0.0191 NA -- -- 8.5 0.031 6.7 J 0.029 0.57 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND UJ 10 ND U 10 ND U 10 ND U 10 ND U 10
0.95 J 4 0.9 J 4 2.1 4 1.8 J 4 2 J 4 2.1 J 4
3.45 J 5 2.6 J 5 8.4 5 11.1 5 11.1 5 9.1 5

11800 20 10800 J 20 4728.7 2 4434.8 2 5542.2 2 7211.5 2
ND U 6 1.1 J 6 2.9 J 6 2.3 J 6 2.4 J 6 2.5 J 6

517 1 526 J- 1 NA -- -- 390 5 420 5 460 5
0.556 0.25 0.412 J 0.625 NA -- -- 1.3 0.5 1.4 0.5 1 0.5
52.3 0.66 52.7 1.65 NA -- -- 52 0.5 52 0.5 53 0.5
21 1.5 19 1.5 3.8 0.75 4.2 0.75 4.1 0.75 4.5 0.75
ND U 0.2 ND U 0.5 NA -- -- NS -- -- NS -- -- NS -- --
ND U 0.2 ND U 0.5 NA -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NA -- -- 0.099 0.05 ND 0.05 ND U 0.05

0.334 0.02 0.399 0.04 NA -- -- ND U 0.15 0.15 J 0.15 1.1 0.15
ND U 2 ND U 5 NA -- -- 0.89 J 1 2.9 1 ND U 1

15.7 1 4.7 J 1 80.2 10 102.2 10 60.8 10 45.2 10
ND U 1 ND UJ 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND UJ 1 1.6 J 10 ND U 1 1 J 10 0.3 J 1
0.75 J 1 0.4 J 1 3.4 J 10 0.6 J 1 1.5 1 0.4 J 1
12.8 1 ND UJ 1 29.9 10 43.6 10 56.3 10 55.5 10
ND U 1 ND UJ 1 ND U 1 ND U 1 ND U 1 ND U 1
ND U 1 ND UJ 1 ND U 1 ND U 1 ND U 1 ND U 1

Phase 2 Passive Phase 3 Recirculation Phase 3 Recirculation

106MW2S-P3R-082118106MW2S-P2P-050918 106MW2S-P2P-061418 106MW2S-P3R-080718 106MW2S-P3R-081518 106MW2S-P3R-082818

8/21/20185/9/2018 6/14/2018 8/7/2018 8/15/2018 8/28/2018

REG REG REG REG REGREG
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                     
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 2 Passive Phase 3 Recirculation Phase 3 Recirculation

106MW2S-P3R-082118106MW2S-P2P-050918 106MW2S-P2P-061418 106MW2S-P3R-080718 106MW2S-P3R-081518 106MW2S-P3R-082818

8/21/20185/9/2018 6/14/2018 8/7/2018 8/15/2018 8/28/2018

REG REG REG REG REGREG

13.4 0.06 13 0.06 NA -- -- 8.2 0.05 7.9 0.05 8.2 0.05
9.26 0.006 9.33 0.006 NA -- -- 10 0.003 10 0.003 10 0.003

NS -- -- NS -- -- NS -- -- NS -- -- NS -- -- NS -- --

NS -- -- NS -- -- NS -- -- NS -- -- -9.05 ±1.5‰ -- -- NS -- --

ND U 2.5 ND U 50 NA -- -- ND U 25 ND U 10 ND U 25
185 2.5 218 50 NA -- -- 300 50 210 20 220 50
ND U 2.5 ND U 50 NA -- -- ND U 50 ND U 20 ND U 50
ND U 2.5 ND U 50 NA -- -- ND U 50 ND U 20 ND U 50
65.8 2.5 78.4 J 50 NA -- -- 100 25 81 10 79 25
45.1 J 25 ND U 500 NA -- -- ND U 500 ND U 200 ND U 500
ND U 2.5 ND U 50 NA -- -- ND U 25 ND U 10 ND U 25
63.4 12.5 ND U 250 NA -- -- ND U 250 67 J 100 ND U 250
52.8 12.5 ND U 250 NA -- -- ND U 250 54 J 100 ND U 250
65.5 25 ND U 500 NA -- -- ND U 500 200 200 ND U 500
1680 12.5 2640 50 NA -- -- 3600 50 2700 20 2800 50
ND U 2.5 ND U 50 NA -- -- ND U 100 ND U 40 ND U 100
ND U 2.5 ND U 50 NA -- -- ND U 50 ND U 20 ND U 50
ND U 5 ND U 100 NA -- -- ND U 50 ND U 20 ND U 50
506 J- 2.5 691 50 NA -- -- 860 50 650 20 690 50
134 2.5 183 50 NA -- -- 89 50 71 20 73 50
ND U 2.5 ND U 50 NA -- -- ND U 25 ND U 10 ND U 25
ND U 5 ND U 100 NA -- -- ND U 250 ND U 100 150 J 250
89.6 2.5 69.1 J 50 NA -- -- 140 J 250 110 100 ND U 250
7.13 2.5 ND U 50 NA -- -- ND U 50 11 J 20 ND U 50
47.8 2.5 52.4 J 50 NA -- -- 72 50 57 20 58 50
77.4 2.5 87.7 J 50 NA -- -- 110 50 88 20 81 50
8.23 2.5 ND U 50 NA -- -- ND U 50 10 J 20 ND U 50
ND U 2.5 ND U 50 NA -- -- ND U 50 ND U 20 ND U 50

3600 12.5 6020 50 NA -- -- 8000 50 6000 50 6600 50
ND U 2.5 82.5 J 50 NA -- -- ND U 50 ND U 20 ND U 50
ND U 5 ND U 100 NA -- -- ND U 50 ND U 20 ND U 50

1510 J- 7.5 2240 150 NA -- -- 2800 25 2100 10 2300 25
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

1,1 DCA Reductase (DCA)
1,2 DCA Reductase (DCAR)
BAV1 Vinyl Chloride Reductase (BVC)
Chloroform Reductase (CFR)
Dehalobacter DCM (DCM)
Dehalobacter spp. (DHBt)
Dehalobium chlorocoercia (DECO)
Dehalococcoides (DHC)
Dehalogenimonas spp. (DHG)
Desulfitobacterium spp. (DSB)
Desulfuromonas spp. (DSM)
Dichloromethane Dehalogenase (DCMA)
Epoxyalkane Transferase (EtnE)
Ethene Monooxygenase (EtnC)
Methanogens (MGN)
PCE Reductase (PCE-1)
Phenol Hydroxylase (PHE)
PMMO
Soluble Methane Monooxygenase (SMMO)
Sulfate Reducing Bacteria (APS)
tceA Reductase (TCE)
Toluene Dioxygenase (TOD)
Toluene Monooxygenase (RMO)
Toluene Monooxygenase 2 (RDEG)
Total Eubacteria (EBAC)
trans-1,2-DCE Reductase (TDR)
Trichlorobenzene Dioxygenase (TCBO)
Vinyl Chloride Reductase (VCR)

EDB (µg/L)                                   
EPA Method 8011

1,2-DIBROMOETHANE

Fluorometric (µg/L) 
Spectrofluorophotometry

FLUORESCEIN

ACETYLENE
ETHANE
ETHYLENE
METHANE
PROPANE

ALKALINITY
BROMIDE
CHLORIDE
IODIDE
NITRATE
NITRITE
NITROGEN, NITRATE-NITRITE
O-PHOSPHATE (AS P)
SULFATE

ACETIC ACID
BUTYRIC ACID
FORMIC ACID
LACTIC ACID
PROPIONIC ACID
PYRUVIC ACID
VALERIC ACID

VFAs (mg/L)                                 
EPA Method 300m

Phase Designation

Sample ID

Sample Date

Sample Pupose

Microbial Community (cells/mL)   
QuantArray-Chlor

Reduced Gases (µg/L) 
RSKSOP-175

General Chemistry (mg/L) 
SM2320b, EPA Method 300, 
EPA Method 353.2, SM4500 PE

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- ND U 2.6 ND U 1.4
NS -- -- NS -- -- 679 26.3 ND U 14.3
NS -- -- NS -- -- 5070 26.3 ND U 14.3
NS -- -- NS -- -- 381000 26.3 155000 14.3
NS -- -- NS -- -- 11400 26.3 12800 14.3
NS -- -- NS -- -- 0.9 J 2.6 1.6 14.3
NS -- -- NS -- -- 1150 26.3 1190 14.3
NS -- -- NS -- -- 193000 26.3 60600 14.3
NS -- -- NS -- -- 3010 26.3 433 14.3
NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- 372 26.3 ND U 14.3
NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- 201000 26.3 583000 14.3
NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- 61500 26.3 8080 14.3
NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- 90.1 26.3 213 14.3
NS -- -- NS -- -- 88600 26.3 28200 14.3
NS -- -- NS -- -- ND U 2.6 ND U 1.4
NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- 45600 26.3 20800 14.3
NS -- -- NS -- -- 64200 26.3 15800 14.3
NS -- -- NS -- -- 23300000 26.3 14500000 14.3
NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- ND U 26.3 ND U 14.3
NS -- -- NS -- -- ND U 0.3 J 1.4

1.2 0.0029 0.074 0.00029 0.019 J 0.00029 0.016 0.00029

NS -- -- NS -- -- NS -- -- NS -- --

ND U 10 ND U 10 ND U 10 ND 10
1.5 J 4 1.2 J 4 1.6 J 4 2 4
6 5 3.6 J 5 2.7 J 5 2.4 5

9000.4 2 9674 2 11240.9 2 11940.9 20
1.8 J 6 ND U 6 1.8 J 6 2 6

430 5 460 5 500 5 520 5
0.81 0.5 1.5 0.5 1.1 0.5 0.67 0.5
50 0.5 47 0.5 46 0.5 46 0.5
3.9 0.75 3.6 0.75 4.3 0.75 3.9 1.5
NS -- -- NS -- -- NS -- -- NS -- --
NS -- -- NS -- -- NS -- -- NS -- --
ND U 0.1 ND U 0.05 ND U 0.05 ND 0.05
1.5 0.15 0.18 J 0.15 ND UJ 0.15 ND 0.15
ND U 1 2.2 1 ND U 1 ND 1

9.8 J 10 ND U 1 ND U 1 0.7 1
ND U 1 ND U 1 ND U 1 ND 1
2.4 J 10 ND U 1 0.5 J 1 ND 1
0.4 J 1 0.9 J 1 0.8 J 1 1 1
47.6 10 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 ND U 1 ND 1
ND U 1 ND U 1 ND U 1 ND 1

Phase 3 Passive Phase 4 Passive

106MW2S-P3P-091118 106MW2S-P3P-100218 106MW2S-P3P-111518 106MW2S-P4P-0111719

9/11/2018 10/2/2018

REG REG REG REG

11/15/2018 1/17/2019
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Table 15
Groundwater Analytical Results for KAFB-106MW2-S

Chemical Class and Analytical 

Methoda

Parameter

Phase Designation

Sample ID

Sample Date

Sample Pupose

IRON
MANGANESE

δ2H (‰)                                       
Mass Spectrometry, USGS 
Reston, VA

DELTA2H

CSIA EDB δ13C ‰)                     
Kuder et al, 2012

EDB δ

1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
TERT-BUTYLBENZENE
TOLUENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
XYLENES

Notes:

b. Samples were collected using Geotech Bladder Pumps.

-- = Not applicable.
δ2H -  Delta Deuterium. 
0/00 - Per mille.
cells/mL = Cells per milliliter.

EPA = Environmental Protection Agency.
FD = Field duplicate.
ID = Identification.

LOQ = Limit of Quantitation

NA = Not analyzed.

NS = Not sampled.
REG = Regular/parent sample.

UJ = Analyte was not detected. The reported value is estimated.

VAL QUAL = Validation qualifier.
VFA - Volatile fatty acid.
VOC = Volatile organic compound.

a. EPA analytical methods listed are for the most recent sampling event.

KAFB = Kirtland Air Force Base.

µg/L = Microgram per liter.
mg/L = Milligram per liter.

ND = Not detected.

U = Analyte was not detected. The reported numerical value is at or below the 
LOQ.

J = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL).
J+ = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased high.

J- = Estimated value, concentration is less than LOQ but greater than laboratory 
method detection limit (DL); biased low.

c. Samples were recollected (except for QuantArray-Chlor analysis) using 
replacement QED Bladder Pumps.

VOCs (µg/L)                                 
EPA Method 8260

Dissolved Metals (mg/L)         
EPA Method 6010

Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ Result Val Qual LOQ

Phase 3 Passive Phase 4 Passive

106MW2S-P3P-091118 106MW2S-P3P-100218 106MW2S-P3P-111518 106MW2S-P4P-0111719

9/11/2018 10/2/2018

REG REG REG REG

11/15/2018 1/17/2019

7.6 0.05 9.2 0.05 10 0.05 13 0.05
10 0.003 11 0.003 11 0.003 11 0.003

NS -- -- NS -- -- NS -- -- NS -- --

-4.6 ±8‰ -- -- NS -- -- NS -- -- NS -- --

ND U 50 ND U 50 ND U 50 ND 25
220 100 200 100 190 100 240 50
ND U 100 ND U 100 ND U 100 ND 50
ND U 100 ND U 100 ND U 100 NA -- --
76 J 50 78 J 50 75 J 50 92 25
ND U 1000 ND U 1000 ND U 1000 ND 500
ND U 50 ND U 50 ND U 50 ND 25
ND U 500 ND U 500 ND U 500 ND 250
ND U 500 ND U 500 ND U 500 ND 250
ND U 1000 ND U 1000 ND U 1000 ND 500

2300 100 1900 100 2100 100 2400 50
ND U 200 ND U 200 ND U 200 ND 100
ND U 100 ND U 100 ND U 100 ND 50
ND U 100 ND U 100 ND U 100 NA -- --
640 100 540 100 620 100 NA -- --
78 J 100 98 J 100 130 100 190 50
ND U 50 ND U 50 ND U 50 ND 25
ND U 500 ND U 500 ND U 500 ND 250
ND U 500 ND U 500 ND U 500 ND 250
ND U 100 ND U 100 ND U 100 ND 50
57 J 100 55 J 100 56 J 100 65 50
76 J 100 84 J 100 63 J 100 80 50
ND U 100 ND U 100 ND U 100 ND 50
ND U 100 ND U 100 ND U 100 ND 50

5800 100 5000 100 4900 100 150 50
ND U 100 ND U 100 53 J 100 ND 50
ND U 100 ND U 100 ND U 100 ND 50

2000 50 1800 50 2000 50 2600 25
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Table 16
Measures of Tracer Distribution during Phase 1

Well ID

Distance 
from 

Injection 
Well at 
Surface 
(Feet)

Greatest 
Fluorescein 

Concentration 
(µg/L)

Greatest δ2H 
Value (‰)

Date of Greatest 
Tracer 

Contribution 
(fluorescein and 

δ2H)

Transport Time 
(as indicated by 
date of greatest 

tracer 
contribution 

[days])

KAFB-106IN1 -- 570a +590a 10/2/2017 --
KAFB-106MW2-S 28 207.7 +128 10/6/2017 3.5
KAFB-106064 31 144.5 +124 10/6/2017 3.5
KAFB-106MW1-S 47 64.9 -31 10/12/2017 9.5

KAFB-106EX1 92 3.7 -90 11/1/2017b 29.5b

Notes:

‰ - Per mille.
δ2H - delta deuterium (measure of hydrogen isotope composition).

ID - Identification.
KAFB - Kirtland Air Force Base.
µg/L - Micrograms per liter.

-83 22.5-29.5b
10/26/2017 
(fluorescein) 
11/1/2017 (δ2H)b

a Average injected concentration over 24-hour period.
b Greatest quantities occurred at the last sampling of recirculation period and it is unknown if greater quantities 
might have been observed later had recirculation continued

KAFB-106EX2 76 10.1
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Table 17
Contaminant Reduction During Test Phases

Benzene Toluene EDB Benzene Toluene EDB Benzene Toluene EDB Benzene Toluene EDB

KAFB-106064 -0.1 -0.4 0.6 0.0 -0.1 1.1 0.1 0.0 2.5 0.2 0.9 3.7

KAFB-106MW1-S 0.0 -0.1 0.3 -0.1 -0.1 0.9 -0.4 -0.3 0.3 0.0 -0.2 2.6

KAFB-106MW2-S 0.0 0.1 0.7 0.2 0.2 3.6 0.2 0.2 2.7 -0.6 1.0 3.7

KAFB-106EX1 0.1 0.1 0.6 0.0 0.0 1.5 0.1 0.0 1.4 0.0 0.1 1.6

KAFB-106EX2 0.0 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.3 0.2 0.1 0.4

KAFB-106IN1 0.0 0.0 0.6 0.1 0.2 3.6 0.7 0.5 3.0 0.4 0.3 2.8

KAFB-106063 -b -b -b
0.0 -0.8 0.2 -0.2 -0.4 0.5 0.1 0.1 0.9

KAFB-106MW1-I 2.8 2.4 1.3 1.1 1.7 1.0 0.0 0.6 0.6 0.2 1.0 2.4

KAFB-106MW2-I 0.7 1.7 0.6 1.8 2.5 1.1 0.7 0.9 0.5 1.4 2.7 2.2

KAFB-106064 -17.20% -158.62% 73.29% 6.14% -14.60% 92.13% 20.00% 8.33% 99.69% 30.23% 86.90% 99.98%

KAFB-106MW1-S -4.68% -18.97% 54.04% -18.70% -20.75% 88.27% -164.86% -81.82% 52.73% -6.80% -69.74% 99.75%

KAFB-106MW2-S -5.13% 11.18% 77.94% 30.89% 32.51% 99.98% 41.67% 38.75% 99.78% -309.56% 90.26% 99.98%

KAFB-106EX1 25.58% 17.15% 75.19% -10.38% -5.76% 96.58% 21.05% 10.20% 95.61% 4.31% 28.57% 97.51%

KAFB-106EX2 -8.61% -0.73% 13.87% -2.35% 15.74% -11.11% 25.00% 27.84% 47.42% 29.66% 27.27% 56.64%

KAFB-106IN1 3.65% 9.37% 74.81% 21.69% 32.19% 99.98% 78.50% 66.21% 99.89% 61.14% 48.72% 99.84%

KAFB-106063 -b -b -b
6.96% -501.90% 38.01% -70.49% -181.48% 71.20% 19.35% 15.79% 86.56%

KAFB-106MW1-I 99.83% 99.60% 95.19% 91.85% 97.82% 90.93% 8.33% 73.75% 72.50% 38.89% 90.75% 99.56%

KAFB-106MW2-I 82.10% 98.11% 74.02% 98.39% 99.68% 92.81% 80.00% 86.67% 66.88% 96.02% 99.81% 99.43%

Notes:
a Reduction Relative to Baseline Before Pilot Test for shallow wells, and to maximum concentration for intermediate wells
b No previous quantity for comparison.

% - Percent.

ID - Identification.

KAFB - Kirtland Air Force Base.

Percent Reduction

Phase 1 Phase 2 Phase 3 Phase 4a

Well ID

n - Log10 Concentration Reduction During Passive Phase Relative to Recirculation
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Photo Log – Revision 2 Page 1 of 12 Revised 12-17-2013 

Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: High Mesa potholing for utilities at KAFB-106IN1.

Description: Cascade drilling with ARCH rig; lifting drive casing and drill string. 



Photo Log – Revision 2 Page 2 of 12 Revised 12-17-2013 

Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Geologist collecting soil cuttings from hopper during drilling operations for lithologic classification.

Description: EZ Trac ready for downhole deviation testing. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Cascade installing PVC casing during well installation activities. 

Description: ACT removing roll-off containing soil cuttings. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Cascade well development rig setup.

Description: Well development setup at KAFB-106IN1, with jetting tool. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Installing KAFB-106EX1 well vault and trenching for utilities/pipeline. 

Description: Installing Grunfos pump at KAFB-106EX2. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Recirculation system conex box prior to connection to electrical and conveyance piping.

Description: Trenching to place conveyance piping. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Interior of conex box recirculation system (wet side); showing extraction and injection well piping, 
amendment tank, flow meters (yellow), pressure transmitters, emergency stop button, and blue filter canisters.

Description: Interior of recirculation system control room.  
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Working on the main electrical disconnect and meter wiring.

Description: SCADA system main control screen, allowing both local and remote access and control of the recirculation system. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Fluorescein being introduced to the recirculated groundwater through the injection port, and 
flowing through the static mixer during the Phase 1 tracer test.

Description: Chemical feed pump (right) and calibration column. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Weighing amendments for Phase 2 recirculation.

Description: Treatment amendments homogenized in tank and ready for injection. 
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Completed injection well vault and wellhead manifold. 

Description: LNAPL bailed from KAFB-106MW1-S.  
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Aptim Federal Services, 
LLC 

USACE Rapid Response Program 
Photo Log 

PROJECT No.: 500433 Project Title: Kirtland Air Force Base, Bulk Fuels Facility Program/TO: W9128F-12-D-0003 Task Order 0025 

Description: Groundwater sampling at KAFB-106MW2. 

Description: Groundwater sampling setup with high pressure controller for bladder pump. 

























































































DfVfS JQ, 

EFFECTlVE DATE OF Tl IIS Al'PUCATION FORM: I 0/ 14 

SUBMITTAJ, iJA'rE/TIMJ: 

RECEIVEDLW 

l'I·:RMIT# 6-'15:± ~ p ... -... ;-
A PRO@R~l~lCPERMIT (PERMIT) lS A FUGITlVE DUST CONTROL PERMIT, VALID FOR lJPTO FIVE YEARS, lSSUEDTO A 

0 0 
PE llMrT~~ TlJKT PERFORMS ROUTINE MAlNTENANCE OR ROUTINE ACTlVE OPERATIONS ON LAND OR AT FACILITlES OF 

% OF AN itn.Jti>R MORE, WHICH DOES NOT INCLUDE FULL DEPTH RECONSTRUCTION OF A H.OAOWAV OR SUBSTANTIAL 

REMOVA~iAND REPLACEMENT OF A MANMAOE FACILITY. 

PART A. - BlJSfNE S, AGENCY, OR PROPERTY OWNER 

I. BlJSLNESS/AGENCY NAME: KIRTLAND AIR FOR(E BASE BULK FUELS FAClLf'l'Y 

ANO/OR 

2. PROPERTY OWNERS NAME 
~~~~~~~~~~~~-

PART B. - FACILITY INFORMATION AND GENERAL ACTIVITIES 

(CLEARLY PRINT OR TYPE) 

(CLEARLY PRINT OR TYPE) 

lFTHE PERMITTEE WISHES TO INCLUDE MULTIPLE FAClLITY(SITE) LOCATIONS UNDERTHESAMEPERMIT,SUBMIT 
THE REQUIRED lNFORMATION REQUESTED FOR EACH INDIVIDUAL SlTE BY SUBMITTING ADDlTIONAL 
COPIES OF PAGES 1 & 2 AS NECESSARY. 

I SUBMIT AS AN ATTACHMENT TO THIS APPLICATION AN (8Yz"x11" OR 11" x 17") SITE MAP FOR EACH FACILITY LOCATION I 
I. FUGITIVE DUST FACILITY (SITE) LOCATION: KIRTLAND AIR FORCE BASE BULK FUELS f ACILrl'Y 

2. STRJ-:lff ADDRESS Of FACILITY (if available) _ ________________ _ 

3. MAJOR CROSS STREl,TS OR INTERSECTION NEARBY FACILITY: Gibson Blvd. SE and Truman St. SE 

5 f' AC:~K 8/S/t( 4. To rAL ACRES OF THIS FACILITY ____ , ______ _ 
I~-~ -C51< 

5 . TOTN.. ACRES OP THIS FACILITY SUBJECT TO ROUTINE MAINTENANCE/ ACTIVE OPERATIONS __ -+r _ _ A_C_R_E_S _(_ J6_ l _l6_ 

6. TOTAL MILES OF ROADS/EASEMENTS FOR THIS FACILITY SUBJECT TO ROUTlNE MNNTENANCE/ ACTlVE OPERATIONS NA 

7. TOTAL MILES OF ROADS/EASEMENTS FOR THIS FAC!LITY CONVERTED TO ACRES NA 

8. PROVIDE A DESCRIPTION OF THIS FACILITY'S OPERA'flON(S): INSTALi ,ATfON OF WELLS, WATER TflEATMHNT S VSTEM, SOIL VAPOR EXTRACTION 

SVSTGM l'OR PIJ EL CON'l'AMl1 /\TION CHARACTf';RIZ1\TlON A D RitMEDIATION AT SWMUS ST- 106 AND SS-111. 

9. DESCR!llE THE TYPE OF AC'l'lVITIES AT THIS FACILl'IY THAT MAY GENERATE f'UG!T!VE DUST; SURFACE DfSTlJRBANCE DURING WELL 

INST ~LATION AND CONSTRUCTION ACTfVITIES. 

Page 1 of 7 (PROGRAMMATIC FUGJTWE DUST C.O.,RO p RM~ICAT~r 'RED 
Department Review by ·?- Required (nitials of PermitteeiJ!;ffi_ 



A B c E 
I 

EMISSION 
GF.NERAL DE ' RJP tl.'I or THE REASONABLY 

ACRES ROl'NDEO TO NEAR ES I' CONTROL 
SOlJRO: AVAILABLE CONTROL MEASURE(S) ClJllRENTLY TOTAL FEE PER 

CLASSIFICA'flON 
WHOLE NUMBER TO BE FACTOR 

IN PLACE OR TO RE USED TO MAINTAIN TflE CLASSIFICATION 
(SEE DEFINITIONS AT 

CONTROi.LEO AT EACHSOCIRCE MULTIPLIER 
(COLlJMN B 

Cl.ASSIFICATION FROM COLUMN (20.11.2.15 G. 
ACRl<:AGE /\I' EACH SOURCE CLASSIFICATION 

THE BOTTOM OF THIS 
A NMACFEES 

CLAIMED IN COLUMN A TIMl':S(X) 
TAOLE) 

(CONVERT MILES TO ACRES) REGULATION) 
(SEE PART EUSTON PAGE J) COLUMNC) 

(EXAMPLE: TRAFFIC, WINDBREAKS, ETC.) 

I.OW IMPACT .I - ·-
MODERATE 

WATERING, TRAFFIC, LANDSC:APING (~V.:Tc· ~ 

IMPACT Aoi .5 SUPPRESSION, ENFORCED SPEED LIMITS ' ~ -t'-;-K - AND TRAFFIC CALMING, RESEEDING; SEE ~ or.s; 
-r>1<- 't!C/16 D-1) tdG/I( 

HIGH IMPACT .9 - I -
MULTIPLY THE SUM OF COLUMN (E) BY $135.00 $135.00 x ~ ~-5 ~;-;f; I 

ANTICIPATED PERMIT FEE DUE 5~76'1 . .i Tfk 

AllBREVIAn:n l)E)' INITONS OF SOURCE CLASSIF"ICATIONS Jf ' 1"2 ~ z. 5 g /~ 
NO IMPACT MEANS ACTIVE AND INACTIVE SURFACE AREAS THAT PRODUCE VfRTUALLY NO FUGITIVE DUST. SUCH LAND SURFACES ARE EXEMPT 

FROM THE FUGITIVE DUST CONTROL REGULATION OR REQUIREMENTS TO PAY FEES 

LOW ll\11'ACr MEANS ACTIVE AND !NACIWE SURFACE AREAS rHAT ARE APPROXIMATELY 90% CONTROLLED 

MODUtATE IMPACT MEANS ACTIVE AND INACTIVE SURFACE AREAS THAT ARE APPROXIMATELY 50% CONTROLLED 

HIGH JMl'ACT MEANS ACTIVE AND INACTIVE SURFACE AREAS THAT ARE APPROXIMATELY 10% CONTROLLED 

UPON RECEIPT OF YOUR APPUCA TION, THE DEPARTMENT WILL REVIEW AND VERIFY THE INFORMATION SUBMITTED. ONCE THE DEPARTMENT 

HAS DETERMINED TIL\T THE APPLICATION IS COMPLETE, THE DEPARTMENT WILL SIGN THE APPLJCA TION AND RETIJRN A COMPLETED COPY TO 

YOU AS YOUR PERMIT. SUBSEQUENTIN, AN INVOICE WILL BE SENT TO YOU FOR INITIAL PAYMENT OF THE PERMIT FEE. EACH YEAR 

THEREAFTER, THE DEPARTMENT WILL ALSO SEND AN INVOICE FOR THE ANNUAL l'EES DUE. THE APPLICATION MAY BE SENT BY MAIL TO THE 

ADO RESS THAT APPEARS AT THE TOP OF PAG~; l OF THIS FORM OR IT MAY BE HAND Ot:UVERED TO THE SAME ADDRESS BETWEEN THE ROlJRS OF 

8:00AM- 4:30PM MONDAY THROUGH FRIDAY. 

PART D. - FUGlTIVE DUST CONTROL PLAN (CLEARLY PRINT OR TYPE) 

THE "PERMITTE E" IS REQUlRED TO COMPLY WITH A FUGITIVE DUST CONTROL PLAN (PLAN) THAT DETAILS THE FUGITIVE DUST CONTROL 

MEASURES TUA TWILL BE USED TO MITIGATE THE RELEASE OF FUGITIVE OUST FROM ROUTINE ACTIVE OPERATIONS AND MAINTENANCE. IF 

YOU ARf. NOT SUBMITTING, AS AN ATTACHMENT TO THIS APPLICATION, AN ALTERNATIVE PLAN THEN YOU MUST COMPLETE PART DI - 02 
BELOW TO COMPLETE YOUR FUGITIVE DUST CONTROl. PLAN. 

1. SUMMARIZE 1N DETAii . HOW THE REASONABLY A VA!LABLE CONTROL MEASURES CURRENTLY fN PLACE, OR THAT YOU HA VE SELECTED IN COLUMN 

0 OF THE PART C TABLE ABOVE WILL BE US ED TO LIMIT OR PREVENT THE RELEASE OF FUGITIVE OUST FROM ROUTINE ACTIVE OPERATIONS AND/OR 

MAINTENANCE AT THIS FACILITY. (FOR EXAMPLE CREDIT CAN BE TAKEN FOR: EXISTING TREES OR SHRUBBERY, ALONG AT LEAST 50% OF THE 

PERJMETER OF THE f ACIL!TY, AS A WINDBREAK; OR SALVAGED VEHICLES, MATERIALS, OR EQUIPMENT AT A SALVAGE YARD THAT FORM AN EFFECTIVE 

WCNDBREAK; OR EXISTING FENCING THAT PREVENTS VEHICLE ACCESS TO PROPERTY AS A TRAFFIC CONTROL). DESCRIBE THE HEIGHT, LENGTH, 

LOCATIONS, TYPES, Ai.\10UNTS, ETC. FOR ALL METHODS TO BE USED AS CONTROL MEASURES. AS A GENERAL RULE, THE DEPARTMENT WILL ALLOW 

CREDIT FOR WINDBREAKS FOR A LATERAL DISTANCE EQUAL TO I 0 TIMES THE HEIGHT OF THE WINDBREAK. THEREFORE, A 6 FOOT HIGH WINDREAK WILL 

BE CREDITED WITH REDUCING DUST EMISSIONS FOR A DISTANCE OF 60 FEET FROM THE FENCE. 

Watering - using wet suppression will help reduce the amount of dust that will become air bound from activities at site. The wet 
suppression will be used as needed; if wind speeds pick up, more water will be added to the affected areas. During a high wind event 
the activities will be stopped. 
Traffic - traffic controls, including decreased speed limits with appropriate enforcement; other traffic calming methods, vehicle 
access restrictions and controls; road closures or barricades; and off road vehicle access controls and closures will reduce the amount 
of d1.,1st generated. Also, using properly secured tarps or cargo covering that covers the entire surface area of the load will prevent 
leakage from the truck bed, s ideboards, tailgate, or bottom dump gate will decreas.e dust. The active areas will be fenced which will 
reduce traffic during construction and maintenance operations. 
Landscaping - reseeding using native grasses as specified in 20.11.20.24 NMAC for areas where the pipeline trench affects the soil 
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· and native vegetation. 

2. DESCRIBE THE ACTION(S) THAT WILL BE TAKEN TO MinGATE CLAIMS OF PROPERTY DAMAGE 0 UGIT!VE DUST AT/FROM THIS FACILITY. 

Will respond to reasonable complaints and will clean up affected areas. 
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PART E. - REA ' ONABLY AVAILO E CONTROL MEASURES 

THE "PERMITTEE" SllALL INCLUDE IN TUE PERMIT APPLICATION ONE Oil 10ltE OF THE APPLICABLE REASONABLY AVAILABLE CONTROL 

TYPE MEAS{IRES LISTED KELOW (ABBREVIATED LIST), QR 0 t: OR MOIU: OTllf:R (ALH'.RNATIVE) FUGITIVE DlJST CONTROL MEASURl!:S, 

INCLUDING MEASURES TAKEN TO COMPLY WITH ANY OTHER STATUTE OR REGULATION THAT WOULD ALSO Elll<l!:CrlVELY CONTROL rnGITIVE 

DOST DlJRINC ROUTINE ACTIVE OPERATIONS AND MAINTENANCE AND INACTIVE OPERATIONS. FOR A MOJU: COMPLETE UST OF CONTROL TVPE 

MEASURES YOU CAN REFER TO SECTlON 23 OF PART 20.11.20 NMAC - FUGITIVE DlJST CONTROL. 

IF THE "PERMITTEE" CHOOSES TO SUBMIT AS AN ATTACHMENT TO TllIS APPLICATION AN ALTERNATIVE FUGITIVE DUST CONTROL PLAN 

(PLAN) IN UEU OF USING ANY OF THE REASONABLY AVAILABLE CONTROL MEASURES GIVtN JN PART EBEL.OW OR FROM SECTION 23 OF PART 

20.11.20 NMAC - FUGITIVE OUST CONTROL, THE ALTERNATIVE PUN (SUCH AS A STORM WATER POLLUTION PREVENTION PLAN) MUST 

INCLUDE DETAILED INFORMATION THAT ADDRESSES: l) THE REASONABLY A VAILADLE CONTROL MEASURES TO MITIGATE TilE RELEASE Oii 

FUGITIVE OUST FROM ROlJTIN E ACTIVE OPERATIONS AND MAlNTtNANO~; AND 2) ACTION(S) TO BE 'f AKEN TO MITIGATE PROPERTY DAMAGE 

(SEE PART 0 Of THIS APPLICATION). IF SUBMITTING AN ALTERNATIVE PLAN YOU STILL MUST COMPU:n; PAR'fS A, B,C, F, AND G Of THIS 

Al'l'LICATION. 

USE THE ONE WORD UNDj,;RLINEDHEADlNGS BELOW WHEN FILLING INTHECONTROLMEASURESINCOLl/MN DOFTHE PARTCTABLE ON PAGE 

2. THESE MJ<:ASURl<:S CAN REDUCE THE RELEASE OF FUGITfVE DUST FROM YOUR FACILITY QR RF.DUCE THE AMOUNT 01' ACREAGEl,..111..E ' 

REQUIRING CONTROL IF APPLIED AS PERMANENT STABILIZATION (FOil EXAMPl"E: MAINTAINED PAVEMENT). 

PAVING 

• paving using well-maintained recycled asphalt, asphaltic concrete, concrete, or petroleum products legal for such use; 
• using paved or gravel entry/exit aprons with devices, such as steel grates, capable of knocking mud and bulk material off vehicle tires; 
• surfacing with gravel or other mulch material of a size and density sufficient to prevent surface material from becoming airborne 

WATERING 

• using wet suppression; 
• watering the site at the beginning and/or end of each day sufficient to stabilize the area; 
• using dust suppressants applied in amounts, rates, and maintained as recommended by the manufacturer (submit manufacturer's data with 

application) 

WINDBREAKS 

• installing upwind windbreaks, including fabric fences with the bottom of the fence sufficiently anchored to the ground to prevent material 
from blowing underneath the fence; all windbreaks and fabric fences should be maintained in an upright and functional condition at all 
times; all accumulated material on the windward side of the windbreak should be periodically removed to prevent failure of the windbreak; 

• installing permanent perimeter and interior walls; 
• For Salvage Yards - using salvaged vehicles arranged in rows with minimum spacing between vehicles; 
• For Construction or Storage Yards - using construction materials, equipment, trailers, buildings or structures to create a windbreak; 
• Using dense hedges, shrubbery or trees; 
• Using sand fences, board rail fences, or similar fences that have openings on approximately 50% of the surface; 
• Natural barriers 

TRAFFIC 

• using traffic controls, including decreased speed limits with appropriate enforcement; other traffic calming methods, vehicle access 
restrictions and controls; road closures or barricades; and off-road vehicle access controls and closures; 

• cleaning up spillage and track out as necessary to prevent particulates from being pulverized and entrained into the atmosphere; 
• performing regularly scheduled vacuum street cleaning or wet sweeping; 
• using properly secured tarps or cargo covering that covers the entire surface area of the load; 
• installing fencing to limit vehicle access to property 

LANDSCAPING 

• reseeding using native grasses as specified in 20. 11.20.24 NMAC - native grass seeding and mulch specifications; 
. • xeriscaping; 

1ii: 
i .. ~,. • mulching and crimping of straw or hay as specified in Section 20. l l .20.24 NMAC; 

• conventional landscaping techniques 

IT IS REQUIRED DURING A fftCH WIND EVENT THAT ALL FUGITIVE OUST SOURCES CEASE ALL ACTIVE OPERATIONS THAT ARE CAPABLE OF 

PRODUCING FUGITIVE OUST. A HIGH WIND EVENT IS A CONDITION ANNOUNCED BY THE DEPARTMENT OF WIND SPEEDS OF APPROXIMATELY 

30 MILES PER HOUR OR GREATER THAT, WHEN ACCOMPANIED BY DRY SOIL CONDITIONS, IS LIKELY TO RESULT IN WIDESPREAD REDUCED 

VISIBILITY DUE TO BLOWING FUGITIVE DUST AND MAY RESULT IN ELEVATED PARTICULATE LEVELS THAT MAY CONTRIBUTE TO AN 
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· l DCEUD~aOR~OUTIDNOFAMBIE ~~t_Q~U_A_L_rr_v_s_T_A_N_D_A_R_o_s_. ________ ~~--------------~ 
PART F. -SIGNATURE AC1THOl~ . OF PERMJTTEE 

Tms Al'PUCATION SllALL INCLU OE A FUGrflVE DUST CONTROL PLAN THAT MA v lJTILIZE REASONABLY AVAILABLE CONTROL MEASURES TO 

MITIGAn; HJGITIVE DUST TO MEET THE OBJECTIVES OF PART 20.11.20 NMAC - FUGlTIYF; DUST CONTROL 

RY SIGNING BELOW, THE APl'UCANT CERTIFIES THAT THE INFORMATION PROVIDED IN THIS APPLICATION FOR A FUGITIVE OUST CONTROL 

PROGRAMMATIC PERMIT IS TRUE, ACCURATE AND COMPLETE, ANO THE APPLICANT AGREES TO BE THE "PERMITTEE". 

A " PERM ITI'EE" IS A Pf.RSO • OWNF:ll OR Ol'ERATOR AND ALL L "GAL m:rn ·, 'CESSOR 'Ai"IO ASSIGNS WHO HAS APPLIED f'OR AND 

OllTAI f.I) A FUG111Vt: DUST CONTROL PERMrl' APPllOYl.:O BY THE OEPARTMl:NT. Tut c Pt:nMnTI; E" AGREES TO TAKE AtL ACTIONS 

REQUuttD UY TU • F GrftVE O U "I' CONTltoll'EllMIT IS Uf:O BY TUE OEJ'ARTM F. TTO PREVENT A YIOLATIONOf'20.l l.20 NMAC- FtJGl'flVE 

OU T CO JfWL, I L OINC TO(>PJ G ACTIVF. OPERJ\'110 , IFNECE · ARY. TUE' PF.RMITTEE" IS Rt: PONSfllLEFORCOMPl,YI G W1UITif£ 

FUGITIVF. I> ST CONTROL PERMIT. THE FU .my~: 0 S'f CONTROL PLAN, AND AU. llE()UIRJ;~rnNTS OF PART 20.11.20 NMAC- f'UG11'1VE OUST 

CONTROi •• FAll.IJRE i·o COl\'Jl>LY SHAU. n . A VIOl.ATION OF PAR 20.11 .20 NMAC - FUGITIVE DUST CONTROL. 

THE PERMITTEE SIGNATURE BOX MUST BE COMPLETED 

!ONE SET OF SIGNATURE PAGES IS ADEQUATE FOR MULTIPLE FACILITY (SITE) LOCATIONS TO BE PERMITTED 
UNDER THE SAME PERMITTEE AND OWNER) 

~B&I FEDERAL. SERVIC!;S (COMPLETE ALL APPLICABLE INFORMATION) 

IF A BUSINESS, PRINT PERMITTEE'S BUSCNESS NAME 

Mi~e Amdurer Project Manager 
PRINT NAME 01' INDI VI DUAi. SIGNING FOR PERMITTEE PRINT TITLE OF lNDlVIDUAL SIGNING FOR PERMfTIEE 

/f/,cL/ /J tr4---
SIGNATURE OF PERMITIEE ~FPERMIHEE DA TE SUBMITTED 

TSt< 
2400 Louisiana Blvd. NE Sui'le lQQ Albuaucroue New Mexico 87ll0 8 /S-116 

MAILING ADDRESS or PERMITTEE CITY STATE ZrPCODE 

60 S-26Z-'B~o€' ~o S"-"16~ - 'f S-ZI 
303 q 86 ;!~93- ~Q3 513 U~3 NIA 505-262-8855 

PHONE NUMBER OF PERMITIEE CELL PHONE OF PERMlTTEE PAGER NUMBER OF PERMITTEE FAX NUMBER OF PF.RMITTEE 

-r~Y-c7i... l<~tce.1.@c l3:c Fe.dexo.Jl...~e1ru1'ces. c.om, 
::Mr~ f!.ft['lfBtl~ft(@~BIFC:~Clt1'1:l,Sf.:R l'1e!;1S.~?""' (Jes-;jnee..-: T~~ K~Kd 
EMAIL ADDRESS OF PERMITTEE 

THE PERMITTEE SHALL MAKE THE PERMIT AVAILABLE AND EXPLAIN THE REQUIREMENTS OF THE PERMIT TO APPROPRJATE EMPLOYEES, 

AGENTS, CONTRACTORS, AND ANY OTHER PERSON INVOLVED IN ACTIVE OPERATIONS OR MAINTENANCE AT THIS FACILITY TO ASSIST IN 

MAINTAINING COMPLIANCE WITH PART 20. l 1.20 - FUGITIVE DUST CONTROL. 

THE PERMITTEE IS RESPONSIBLE FOR MAINTAINING CONTROL MEASURES THAT PREVENT OR ABATE UNREASONABLE INTERFERENCE WITH 

PUBLIC WELFARE, VISIBILITY AND THE REASONABLE USE OF PROPERTY. 

THE APPLICANT SIGNING ABOVE AND APPLYING TO BE THE "PERMITTEE", MAY DESIGNATE AN ADDITIONAL PERSON(S) (INCLUDES AN 

ENTITY(IES)I TO BE A RESPONSIBLE PERSON AS DEFINED IN 20.11.20.700 NMAC (DEFINITIONS), IF THE PERSON(S) AGREES IN WRITING TO 

BE A RESPONSIBLE PERSON. 

BEFORE DEPARTMENT REVIEW AND ISSUANCE OF A FUGITIVE DUST CONTROL PROGRAMMATIC PERMIT, IF THE PERMITTEE WISHES TO 

DESIGNATE A PERSON(S) AS A RESPONSIBLE PERSON(S) FOR COMPLYING WITH ALL OR SPECIFIC ELEMENTS OF THE FUGlTIVE DUST CONTROL 

PERMIT, THE FUGITIVE DUST CONTROL PLAN, AND PART 20.11.20 NMAC.- FUGITIVE DUST CONTROL, THEN THE PERMITTEE MAY REQUEST 

AN ADDITIONAL RESPONSIBLE PERSON SIGNATURE FORM, WHICH MAY BE A ODED TO THE FUGITIVE DUST CONTROL PERMIT APPLICATION. 

THE RESPONSIBLE PERSON SIGNATURE FORM MUST INCLUDE ALL APPLICABLE INFORMATION CONCERNING THE DESIGNATED RESPONSIBLE 

PERSON(S). AFTER THE ISSUANCE OF THE PERMIT, THE DEPARTMENT MAY APPROVE IN WRJTJNG AN AMENDMENT TO THE PERMIT TO ADD OR 
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l'll:I.OW ONI Y IF DIFl'l;Rl:N OIAN THE 

PERSON WHO HAS S:(iNl:D AS THt. PERMl rTF E IN SlcCT'ION F. 
However, READ All. THE !NFORMATl()N BHOW, !cVL·N ll' N(JI Sl(iNJNG THE Fi\CIUIY OWNER INFORMATIOt-.: Box. Tl IE PERMIT'l l' E MUST 

rN!TfAL Tl!E 130TTOM RJ<.J [ rt' CORNt.K OF ALL 5 PAGl 'S ro ENSURE THAT ALI. rHE Al'PUCATJON INFORMATION PROV IDED HAS BliEN REVIEWED. 

IF THE PER:VllTTH FAILS TO COMPI ,\'WITH l 'HE: PROVISIONS OF 20.11 .20 NMAC - FUGITIVE DliS'f CONTltOL, nm OWNER, IF Dll' H ;lt£1 T 

FROM rm: PERMITTEE, SHALL BE RESPONSIBLE FOR COMPL\'1."iG WITll Tm: r~: ni"llT. (I' 'J'llE PERMITTEE f'AILS TO TAKI<: ALI. K[Q[jlREO 

ACTION TO PREVf:NT A VIOIAl'ION OF 20.1 l.20 NMAC-- Ft:GITIVE Dus·r COl\'TROL, Tm: OWNER SHALL BE R•:SPONSmu: TO TAKE ALI. 

ACTIONS RF.QlllRf:D TO PRF.VENT Oil SA TISFACTORll.\' RESOLVf: A VIOLATION OF 20.11.20 NMAC - FUGITIVE DllST CONTROL, INCLUDING 

STOf>I'lNG ALL ACTIVE OPERATIONS, IF NECt:SSARY. To Mrn<;ATE FUGITIVE DUST, ALL INACTIVF: DISTURBED SURFACE ARF.AS Ml:ST BE 

STABILIZED ANO MAINTAINED IN STABLE CONOITlON DY THE OWNER, PERMl'f'TEE OR PERSON IU'.SPONSlllLF. FOR MAlNTENANCt: OF Tm: 

FACILITY. FAii .UR•: TO COMPLY SHALL BE A VIOLATION OF 20.11.20 NMAC - l:<'l!GITIVF. DUST CONTUOL. 

FACJLJTY OWNER INFORMATION (coMPL£TE ALL ArPLlCABU: INFORMATION) 

UNITED STA'! ES AIR FORCE. l<.JRTLJ\N[) A IR FOR E OAS" 
[FA BliSfNESS, PRfNT FAC ILITY OWNF.R'S BUSINESS NAMF. 

lnstal lation Commander 
PRINT TIT! .E OF INDIVIDUAL S!UNINU FOR FAULi l'Y OWNER 

S t(iNAllJRE OF FACILITY OWNER 

2050 Wyoming Blvd SE Kirtland AFB 
MAIUNG ADDRESS OF F AC!LITY OWNER 

(505)846-8546 NI A 
PHONE OF FACI! ITV OWNFR [FL!. OF FAC ILITY OWNER 

JOHN.PIKE@U .AF.MIL 
E MAIL ADDRESS OF FACILITY OWNER 

~~~::}:Q_IAA~~~~-
l NIT! AL Sor FACll.!TY OWN ER 

NM 
STA'l'I ' 

-~NIA 
PAlitl{ \)[· FACfLfTY O WNER 

3 )Jw l'I 
DAT E SIGNED 

87117 
Z if>Curw 

(505)853-6970 
FAX OF F AC!UT Y OWNER 

THE GENERAL PROVISIONSor20. I l .20NMAC - Fuurrrv1: DUST CONTROl.- S l'ATESTllAT!TSHALLBE A VIOLATIONOf'20. l l.20NMACTO 

ALLOW FUGITIVE DUS r, TRACK-Our, OR TRANSPORTED MATERIAL FROM ANY AC'l IVE OPERATION, OPEN STORAGE P!LF., STOCKPfLE, PAVED OR lJNPAVED 

ROADWAY, DISTURBH) SURFACE AREA, OR INACTIVE DISTURBED SUIU'ACE AREA TO CROSS OR Bt. CARRIED BEYOND THE PROPERTY LIN E, RIGHT-OF

WJ\ Y, EASEMENT OR ANY OTHER AREA UNDER CONTROL OF THE PERSON Gl :NERATING OR ALLOWING THE FUGITIVE DUST IF Tl IE FUGITIVE DUST MAY: 

I) WITH REASONABLE PROBABILJTY INJURE HUMAN HEALTH ORAN/MAI. OR PLANT l.IFE; 

2) UNREASONABLY INTERFERE WITH THE PUBLIC WELFARE, VISIBILITY OR Tl!E Rk:ASONABLE USE OF PROPERTY; 

3) BE VISIBLE f'OR A TOTAL OF l 5 MINUT!iS OR MORE DURJNG ANY CONSECUTIVE ONE HOUR OBSERVATION PER!OD USING THE VISIBLE FUGITIVE DUST 

DE I'ECT!ON METHOD IN 20.11 .20.26 (VISUAL Dl '.TERMINATION OF l'UGIT!VE DUST EMISSIONS VIOLATIONS) OR AN EQUIV Al .ENT METHOD APPROVED IN 

WRJTING BY Tl fE DEPAR l'MENT. 

PURSUANT TO THE Arn. QUALITY COl'iTROL ACT, CHAPTER 74, AR'HCU: 2 NEW MEXICO STATUTES ANNOTATED 1978, AS AMENDED; Tm; 
ALBUQUERQUE JOINT AIR QUALITY CONTROL BOARD ORDINANCE, 9-5-1-1 ROA 1994; THE BERNALILl.O COUNTY JOINT AIR QUALITY 

CONTROL BOARD ORDINANCE, BERNALILLO COUNTY ORDINANCE 94-5, ANO THE ALBUQUERQUE/BERNALILLO COUNTY AIR Q[;AL!TY 

CONTROL BOARD (A/BCAQCB) REGVLATION TITLF. 20, CHAPTER 11, PART 20, N~;W MEXICO ADMINISTRATIV•: CODE (NMAC), (20.11.20 
NMAC)- FVGITJVE DUST CONTl{Ql., ANl> liPON AIJTHORlZEO SIGNA TIJRES BELOW, l 'HIS APP LI CATION TOGETHER WITH ASSOCIATED ORA WINGS, 

PLANS, APPENDED DOCIJM~~NTS, OTHER DATA, AND ANY CONDlTIONS ATTACHED TO Tm: PERMIT BY Tm: DEPARTMENT, WILL BECOMF. TUE 

FtJGITIVE DUST CONTROL PROGRAMMATIC PERMIT. 

AIU:A BICLOW FOR DEPARTME:"ll' USE. 

DOES Tm: DEPAlffMf.~T APPROVAL BEi.OW INCLUUE APl'UOVAL FOR ANY BL'LK MA'l'[ UIAL STOCKPILES To Exc rmo 15 l'[t: r YES x No 

IF Yf.S, MAXl'.1-ll 1M llElGflT ALJ.OWEU _____ _ _ FEET 

D£EMEO 
ISSUE DATE EXPIRATION 

APPLICATION REVIEWED BY: COMPU~n; PERMIT ISSliED BY: 
DATE 

DATE - -
·--(' Kl"-/·<, 

-----:- /)h· ff / i't 120 {:./ I/ I / L( 1211 J'? ('..)- -. Ii I /ij_ 120 lv1 - /,h l 
AIR QtlALl'fY PROGRAM AIR QUALITY PROGRAM 
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Table 1. Fugitive Dust Permit Acre Cale~ 

-1f fl_ 
Gibson Laydown yard " i::::i I 
Gibson Laydown yard (additional) S4 I " 
Soil Vapor Wells Laydown yard and the Bulk 

Fuels Facility 

Groundwater Treatment Pipeline / 
Groundwater Infiltration Gallery/ 

Groundwater Treatment S~m 

Veteran Affairs Hospipir(aydown yard 

TOTAL / 

~ 
conversion 

width~ 
additonal 30% for from feet to 

length (feet) feet surrounding area acres 

v //1315 1 L ~00 126000 not necessary 2.30E-05 
r1 {/_M/ 75 37500 not necessary 2.30E-05 

ha 1525 915000 not necessary 2.30E-05 
8350 40 334000 not necessary 2.30E-05 
500 500 250000 325000 2.30E-05 
100 100 10000 13000 2.30E-05 
150 150 22500 not necessary 2.30E-05 

w i th Vt~ ~ cJJv<Jf.J 
~S- sh-owl/l. 

acres 

2.9 
0.9 

21 .0 
7.7 
7.5 
0.3 
0.5 
41 
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TOM BLAINE, P.E. 

STATE OF NEW MEXICO 
OFFICE OF THE STATE ENGINEER 

DISTRICT 1 

5550 San Antonio Drive, N.E. 
NEW MEXICO STATE ENGINEER Albuquerque, NM 87109 (505) 383-4000 

August 15, 2016 

File No.: RG-1579 

Kirtland Air Force Base 
c/o Wayne Bitner, Chief Environmental Restoration 
AFCEC/Kirtland AFB IST; Bldg 20685 
2050 Wyoming Blvd, SE 
Kirtland AFB, NM 87117 

RE: MONITORING WELL PERMIT RG-1579 (POD316, POD317, and POD318) 

Greetings, 

Enclosed is your copy of Permit No.: RG-1579 POD316, POD317, and POD318 to drill 
exploratory wells with no consumptive use, has been approved in accordance with the attached 
Conditions of Approval. 

C i t p r.,Burrus 
_/ 

ater Resource Specialist 
Albuquerque, OSE, District 1 

CB;cb; 
Enclosure as stated 
c:WRAB 



Purpose: 

\AC\-553f(o 
~lS.oO FileNo. R&' /~7f 

NEW MEXICO OFFICE OF THE STATE ENGINEER 

D 

APPLICATION FOR PERMIT TO DRILL A WELL 

WITH NO CONSUMPTIVE USE OF WATER 

(check applicable box): 

For fees, see State Enaineer website: httn://www.ose.state.nm.us/ 

Pollution Control And I Or Recovery D Geo-Thermal 

D Exploratory Construction Site Df.l-Watering Qg Other (Describe) : Two groundwater extraction wells 

B and one injection well 

D Monitoring Mineral De-Watering 

A separate permit will be required to apply water to beneficial use. 

D Temporary Request - Requested Start Date: Requested End Date: 

Plugging Plan of Operations Submitted? D Yes [XI No 

1. APPLICANT(S) 

Name: Kirtland Air Force Base Name: 

Contact or Agent: check here if Agent !XI Contact or Agent: check here if Agent D 
Wayne Bitner, Chief Environmental Restoration > ,...., ! CJ) 

.--. ".Q~ 

Mailing Address: Mailing Address: en '- :::j 
> ::: ('T1 

AFCEC/Kirtland AFB IST; Bldg 20685; 2050 Wyoming Blvd SE c ·1 fT1 
c;-) :i z 

I ~ c;) -
City: Kirtland AFB City: 

UJ ,z 
rn 

:J2 
~ m 

'; ::o 

State: NM Zip Code:87117 State: Zip Code: 
- - ; v1 
N 0 .. q:::!:! -- ><_; Phone: N/A Home Cell Phone: Home Cnll> - (") 

Phone (Work):505-853-3484 Phone (Work): 
'· -, ('T1 
•-:> 

E-mail (optional):ludie.bitner@us.af.mil E-mail (optional): 

FOR OSE INTERNAL USE Application for Permit, Form wr-07, Rev 4/12112 

File Number: RG-- I IS77 I Trn Number: 

Trans Description (optional): 17~1/ 111" h Yfi 
Sub-Basin: 

PCW/LOG Due Date: 

Page 1of3 



2. WELL(S) Describe the well(s) applicable to this application. 

Location Required: Coordinate location must be reported in NM State Plane (NAO 83), UTM (NAO 83), m Latitude/Longitude 
(Lat/Long - WGS84). 
District II (Roswell) and District VII (Cimarron) customers, provide a PLSS location in addition to above. 

1XJ NM State Plane (NAD83) (Feet) 0 UTM (NAD83) (Meters) D Lat/Long (WGS84) (to the nearest D NM West Zone []Zone 12N 1 /1 olh of second) D NM East Zone []Zone 13N 
IXJNM Central Zone 

Provide if known: 
-Public Land Survey System (PLSS) 

Well Number (if known): X or Easting or Y or Northing (Quarters or Halves, Section, Township, Range) OR 
Longitude: or Latitude: - Hydrographic Survey Map & Tract; OR 

- Lot, Block & Subdivision; OR 
- Land Grant Name 

KAFB-106EX1 1542418.47 1473782.33 

/700 310 
KAFB-106EX2 1542254.00 1473837.97 ):> 

,...., r- U> 

poo sl7 = m -t - ::=: )> -
KAFB-1061N1 1542331.87 1473810.39 ::c- L:: f"Tl 

c:: I 71 f"T1 

/7oD s. //J G") ::> z 
I '? e 

w . ~ m 
-0 . r:i 

:x 1 :::0 
-: U) -I:-/ " , ..... . ..,, 

.r:- ,, ..,, 
N >< -

- ("") 

-• m 
NOTE: If more well locations need to be described, complete form WR-08 (Attachment 1 - POD Descriptions) J 

Additional well descriptions are attached: 0Yes ~No If yes, how many 

Other description relating well to common landmarks, streets, or other: See attached Figure 1 

Well is on land owned by: Kirtland Air Force Base 

Well Information: NOTE: If more than one (1) well needs to be described, provide attachment. Attached? [8 Yes 0No 
If yes, how many a Wllll§ 

Approximate depth of well (feet):See attachment Outside diameter of well casing (inches): 6" 

Driller Name: TBD Driller License Number: TBD 

3. ADDITIONAL STATEMENTS OR EXPLANATIONS 

Please see attachments for well locations and installation details. Extraction wells KAFB-106EX1 and KAFB-106EX2, and 

the injection well KAFB-1061N1 will be advanced into the upper 20 to 30 feet of the water table as part of an in-situ 

bioremediation pilot test. The two extraction wells will be located approximately 90 feet upgradient and downgradient 

from the single injection well, respectively, and will be used to periodically recirculate groundwater during individual 

phases of the recirculation pilot test. 

FOR OSE INTERNAL USE Application for Permit, Form wr-07 

File Number: R rs- I 7? Trn Number: 

/c-0 31 h.1 31& Page 2 of3 



4. SPECIFIC REQUIREMENTS: The applicant must include the following, as applicable to each well type. Please check the appropriate 
boxes, to indicate the information has been included and/or attached to this application: 

Exploratory: Pollution Control and/or Recovery: Construction Mine De-Watering: 
D Include a D Include a plan for pollution De-Watering: D Include a plan for pollution 
description of control/recovery, that includes the D Include a description of the control/recovery, that includes the following: 
any proposed following: proposed dewatering D A description of the need for min.e . 
pump test, if D A description of the need for the operation, dewatering. 
applicable. pollution control or recovery operation. D The estimated duration of D The estimated maximum period of time 

D The estimated maximum period of the operation, for completion of the operation. 
time for completion of the operation. D The maximum amount of D The source(s) of the water to be diverted. 
D The annual diversion amount. water to be diverted, 0The geohydrologic characteristics of the 
D The annual consumptive use D A description of the need aquifer(s). 
amount. for the dewatering operation, DThe maximum amount of water to be 
D The maximum amount of water to be and, diverted per annum. 
diverted and injected for the duration of D A description of how the 0The maximum amount of water to be 
the operation. diverted water will be disposed diverted for the duration of the operation. 
D The method and place of discharge. of. DThe quality of the water. 

Monitoring: D The method of measurement of Geo-Thermal: 0The method of measurement of water 
D Include the water produced and discharged. D Include a description of the diverted. 
reason for the D The source of water to be injected. geothermal heat exchange DThe recharge of water to the aquifer. 
monitoring D The method of measurement of project, DDescription of the estimated area of 
well, and, water injected. D The amount of water to be hydrologic effect of the project. 
0The D The characteristics of the aquifer. diverted and re-injected for the 0The method and place of discharge. 
duration D The method of determining the project, DAn estimation of the effects on surface 
of the planned resulting annual consumptive use of D The time frame for water rights and underground water rights 
monitoring. water and depletion from any related constructing the geothermal from the mine dewatering project. 

stream system. heat exchange project, and, DA description of the methods employed to 
D Proof of any permit required from the D The duration of the project. estimate effects on surface water rights and 
New Mexico Environment Department. D Preliminary surveys, design underground water rights. 
D An access agreement if the data, and additional Dlnformation on existing wells, rivers, 
applicant is not the owner of the land on information shall be included to springs, and wetlands within the area of 
which the pollution plume control or provide all essential facts hydrologic effect. 
recoverv well is to be located. relatina to the reauest. 

ACKNOWLEDGEMENT 

I, We (name of applican""'"'t(._.s)...,), _ __ ~E=R-.IC.-......H ...... .._F...,.R..-O=E~H=Ll~C.;..;H.._, ..... C.._O=LO~N=EL=,~U._.S"'""A"'-F...._, ""'37'""'7....:.A...;;:B::....:W~C..;:O'"'"'M"'"M=A-"N-"'D;...;E~R.,;__ _____ _ 
Print Name(s) 

affirm that the foregoing statements are true to the best of (my, our) knowledge and belief. 

App~~ Applicant Signature 

ACTION .OF THE STATE ENGINEER 
,...., 1-cn 
c:::::i ID~ 

-=> 
CT\ •:> -I 

. / This application is: ~ ~~ 
~approved g pe1 liall7 eppi oved Cl4erried Ci"J _! 3 I __ r... 

provided it is not exercised to the detriment of any others having existing rights, and is not contrary to the conservation of wab:J in NE)WC 
Mexico nor detrimental to the public welfare and further subject to the attached conditions of approval. f"T1 -c - rri 

Witness my hand and seal this /, r day of Ai/q v <; -1-- 20 ___& ' for the State Engineer, = ~ ~ 
, ToJ:JJ .Brafnd' P.··e r ~ ~sg ,' s . .'. . . -;::, "'< ~ 

. State Engineer :::; n 
::> fTI 

/ 
B: 

Signature Print ' 
Title: 

Print 

FOR OSE INTERNAL USE Application for Permit, Fenn wr-07 

I File Number. £'&- /(7/ I Tm Number: 

h . 3/E:J Page 3 of 3 



NEW MEXICO OFFICE OF THE STATE ENGINEER 
PERMIT TO DRILL WELL WITH NO CONSUMPTIVE USE 

CONDITIONS OF APPROVAL 

This application is approved provided it is not exercised to the detriment of any others having existing 
rights, and is not contrary to the conservation of water in New Mexico nor detrimental to the public 
welfare of the state; and further subject to the following conditions of approval: 

Permittee: 

Permit Number: 

Application File Date: 

Priority: 

Source: 

Points of Diversion: 

Purpose of Use: 

Place of Use: 

Amount of Water: 

Kirtland Air Force Base 
clo Wayne Bitner, Chief Environmental Restoration 
AFCECIKirtland AFB IST; Bldg 20685 
2050 Wyoming Blvd, SE 
Kirtland AFB, NM 87117 

RG-1579 

August 8, 2016 

NIA 

Groundwater 

RG-1579 POD316 (KAFB-106EX1) located at a point where X = 
1,542,418.47 feet and Y = 1,473,782.33 feet, NMSPCS NAD83, 
Central Zone within Section 36, Township 10 North, Range 03 East, 
Bernalillo County, New Mexico. 

RG-1579 POD317 (KAFB-106EX2) located at a point where X = 
1,542,225.0 feet and Y = 1,473,837.97 feet, NMSPCS NAD83, Central 
Zone within Section 36, Township 10 North, Range 03 East, 
Bernalillo County, New Mexico. 

RG-1579 POD318 (KAFB-1061Nl) located at a point where X = 
1,542,331.87 feet and Y = 1,473,810.39 feet, NMSPCS NAD83, 
Central Zone within Section 36, Township 10 North, Range 03 East, 
Bernalillo County, New Mexico. 

All wells are located on land owned by Kirtland Air Force Base. 

Exploration 

NIA 

NIA 

Page 1of2 

File No: RG-1579 



NEW MEXICO OFFICE OF THE STATE ENGINEER 
PERMIT TO DRILL WELL WITH NO CONSUMPTIVE USE 

CONDITIONS OF APPROVAL 

I. No water shall be appropriated and beneficially used under this permit. 

2. Wells RG-1579 POD316, POD317, and POD318 shall be drilled and constructed by a driller 
licensed in the State of New Mexico in accordance with 19.27.4 NMAC. 

3. Completed and properly executed Well Records on the form provided by the State Engineer shall 
be filed within 10 days after the wells are drilled. 

4. The Permittee is responsible for obtaining an access agreement. 

5. If artesian water is encountered, the Permittee and driller shall comply with Subsection C of 
19 .27.4.31 NMAC and all rules and regulations pertaining to the drilling and casing of the 
artesian wells. 

6. Wells RG-1579 POD316, POD317, and POD318 shall be plugged upon completion of the 
permitted use, and a plugging report shall be filed with the State Engineer within 10 days after the 
wells are plugged. 

7. Wells RG-1579 POD316, POD317, and POD318 must be completed within one year of the 
approval date of this permit. 

8. Water shall be used from the well for exploration purposes only, unless and until a permit 
for a specific use has been issued by the State Engineer. 

Witness my hand and seal this 

, , , Tom Blaine, P.E. 
. _ ... State Engineer 

/JJdk/) ... : 
-~. /A:· / . 
: •. / : 

By: ~~~~~~~~~+---~ 
-: ,;· .. '" , f: tiristopher. Burru 

·,~, O)\T a~~r 'Res?µr~e, Specialist 
' -~~·a· ·

0
• ·,·~\.~~,,,District 1 

''t(l111l''1', 

Page 2of2 
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FIGURE 1 
PROPOSED WELL LOCATIONS 
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ATTACHMENT I 
WELL SUMMARY 
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KIRTLAND AIR FORCE BASE 
BULK FUELS FACILITY 

WELL SUMMARY 
ESTCP Extraction and Injection Wells 

Extraction and injection wells will be installed in accordance with the Ethylene Dibromide Recirculati~ 
Pilot Test Work Plan (CB&I, 2016). KAFB-106EX1 and KAFB-106EX2 will be used as extraction wells, 
and KAFB-1061Nl will be used as an injection well for recirculated groundwater and amendment 
injection. The two extraction wells will be located approximately 90 feet upgradient and downgradient 
from the single injection well, respectively, and will be used to periodically recirculate groundwater 
during individual phases of the recirculation pilot test. Groundwater will be extracted from each 
extraction well at a rate of up to 25 gallons per minute, and injected into KAFB-106IN l at a rate of up to 
50 gallons per minute. 

Both the extraction and injection wells will be dilled using Air Rotary Casing Hammer (ARCH) and will 
be constructed within a 11 % -inch borehole. The wells will be constructed using 6-inch diameter, PVC 
flush threaded riser pipe and equipped with a 0.040-inch slot stainless steel wire wrap screen with a 5-foot 
PVC sump ( 6-inch diameter), and flush threaded bottom cap. For the injection well (KAFB-106IN l ), the 
20-foot screen will be installed with the top of screen at static groundwater level and extend to 20-feet 
below static water level (groundwater is approximately 480 feet below ground surface; consequently the 
screen may extend from 480 to 500 feet below ground surface). To minimize aeration of extracted water, 
the two extraction wells will be installed with 20-foot screens, the top of which will be located 5 feet 
below the static groundwater level (groundwater is approximately 480 feet below ground surface; 
consequently the screen may extend from 485 to 505 feet below ground surface). Following placement of 
the well screen and riser pipe, filter pack (sand) will be placed adjacent to the well screen followed by a 
fine sand seal and bentonite chip seal. A cement/bentonite grout will extend from the bentonite chip seal 
to near ground surface. The bentonite chip seal will be hydrated in lifts using a "clean" water source. 
Details of well construction are described below. 

• The target depth of the well will be re-assessed before drilling using groundwater levels from off
setting wells to project groundwater level at the selected boring location. Currently, depth to static 
groundwater level is 480-feet below ground surface. If groundwater is encountered during drilling 
at a shallower depth, then drilling will be stopped temporarily, and the hole will be allowed to 
equilibrate for approximately 1 hour to determine the water table elevation. 

• If the boring is over drilled beyond the bottom of the proposed sump elevation by more than l 0 
feet, the borehole will be backfilled with filter pack material to an elevation approximately 5 feet 
below the proposed bottom of sump elevation. 

• At the completion drilling and before well construction, a borehole deviation measuring device will 
be used to log the borehole. The device may be similar to the Reflex EZ-Shot (Single Shot) 
Deviation Tool or other acceptable device. The results will be used to assess borehole deviation, 
which is limited to a total of 5 feet or less over the 505 or 510 foot depth of the borehole. 

• The wells will be constructed within the borehole using a 5-foot PVC sump and flush threaded cap; 
flush-threaded stainless steel wire wrap screen with a 0.040-inch slot; and 6-inch PVC riser pipe to 
the top of the well stick-up (approximately 485 feet). The sump will extend 5 feet below the 
bottom of the screened interval. Centralizers will be placed just below the screen and just above 
the screen. 



• Once the well string is emplaced inside the driven casing, the 10/20 sand filter pack will be installed 
in the annular space between the well string and the borehole from the total depth of the bore hole to 
l 0 feet above the top of screen. The filer pack will be emplaced by filling the annulus between the 
well string and outer driven casing using a treme pipe, then slowly extracting the driven casing, 
allowing the volume of filter pack to fill the annulus between the well string and the borehole wall. 
This will be done incrementally in 10-foot lifts, never allowing the screen to be directly exposed to 
the fonnation. During this process the screen interval will be gently surged between lifts to insure 
filter pack placement with no voids. 

• A 10-foot hydrated bentonite seal will be emplaced above the sand filter pack, incrementally 
hydrated with potable water in 1-foot lifts. The seal will' be allowed to hydrate for 30 minutes after 
the last lift is emplaced. 

• 

• 

• 

A high solids (20 wt%) bentonite grout will be emplaced by tremie pipe to within 30 feet of the 
surface. The bentonite grout will be installed in lifts (approximately 70 feet thick) to prevent 
collapse of the PVC casing. ~ 

CJ"\ 

To the ground surface, a cement/bentonite grout mixture will be installed over the high-solids ~ 
bentonite grout using a tremie pipe. The mixture will consist of 94 pounds of Portland cement <tp 7 
gallons of approved water and 3 percent by weight of sodium bentonite powder. co 

-0 
The wells will be finished below grade, in a fiberglass well vault approximately 4' by 6' by 4qfi 
. N size. •• ·· O .,,, 

+- _.; ..,, 
As summarized above, both injection and extraction wells will be installed in a similar manner. H~eve~g 
injection well will require the installation of 1.5-inch black steel injection pipe, a Baski flow control valve 
and associated controls, and a transducer to monitor injection levels. Additionally a 1-inch flush threaded 
Sch. 40 PVC pipe will be installed to allow access for collection of groundwater level measurements. A 
sanitary seal will be used to secure the injection pipe, power cable, Baski Valve controls, access drop 
pipe, and transducer. The injection pipe will extend from the well seal to approximately the mid-point of 
the screen interval (490 feet bgs); this is where the Baski valve will be set. 

The injection pipe will be composed of 60 feet of 1.5 inch fusion bonded epoxy (FBE) coated steel NPT 
threaded discharge pipe from the valve to above the water table, coupled to 1.5 inch black carbon steel 
pipe to the surface. Couples will be black carbon steel on the black carbon steel pipe. The injection pipe 
will be suspended from the surface and centralizers will be used to center and stabilize the tubing during 
injection. The injection pipe will connect to the Baski flow control valve, below which will be a Grundfos 
pump. A flow meter and totalizer (volumes will be measured in gallons) will be used measure the 
injection rate and volume of groundwater entering the injection well. 

References 

CB&I. 2016. Ethylene Dibromide Recirculation Pilot Test Work Plan. Prepared by CB&I Federal 
Services. Draft. July. 

USACE. 2011. Groundwater Investigation Work Plan, Bulk Fuels Facility (BFF) Spill, Solid Waste 
Management Units ST-106 and SS-111, Kirtland Air Force Base, Albuquerque, New Mexico. 
Prepared by Shaw Environmental & Infrastructure, Inc. for the USACE Albuquerque District under 
USACE Contract No. W912DY-10-D-0014, Delivery Order 0002. March. 



Colonel Eric H. Froehlich 
377 ABW/CC 

DEPARTMENT OF THE AIR FORCE 
377TH AIR DASE WING (Al'GSC) 

2000 Wyoming Blvd SE 
Kirtland AFB NM 87117-5000 

Office of the State Engineer 
c/o Christopher Burrus, Water Rights Division 
5550 San Antonio Blvd. NE 
Albuquerque NM 87109 

Dear Mr. Burrus 

JUL 2 B 2016 

I . 
co 

Kirtland Air Force Base (AFB) is submitting herein one "Application for Permit to Drill 
Wells with No Consumptive Use of Water" for the temporary pilot system extraction wells 
KAFB-106EX1 and KAFB-106EX2, and injection well KAFB-106IN1 . The extraction and 
injection wells will be advanced into the upper 20 to 30 feet of the water table as part of an in
situ bioremediation pilot test at Kirtland AFB Bulk Fuels Facility Solid Waste· Management 
Unit (SWMU) ST-106/SS-l l 1. These wells are proposed to be advanced on Kirtland AFB 
property. 

As part of the Environmental Security Technology Certification Program (ESTCP) 
project, an in-situ pilot test will evaluate the potential use of enhanced EDB degradation using a 
biostimulation or bioaugmentation recirculation system. The recirculation system will be 
designed to extract, amend, and reinject groundwater throughout a 150-foot demonstration zone. 
The components of the recirculation system will include the extraction and injection wells and 
their equipment, a tracer and amendment delivery system, and ancillary equipment to power the 
recjrculation system. The system will be designed to allow anaerobic mixing of multiple 
amendments and a bioaugmentation culture into extracted groundwater, prior to discharge to the 
injection well. 

The extraction and injection wells will be constructed using approximately 485 feet of 6 
inch diameter polyvinyl chloride (PVC) casing equipped with 20 feet of flush-threaded stainless 
steel wire wrap screen (0.040 slot) with a 5-foot PVC (6-inch diameter) sump and flush-threaded 
bottom cap. The top of the screen for the injection well (KAFB-106IN1) will be set at static 
groundwater level and extend to 20-feet below static water level. The two extraction wells 
(KAFB-106EX1 and KAFB-106EX2) will be installed with 20-foot screens, with the top of 
screen set at 5 feet below the static groundwater level. The two extraction wells will be located 
approximately 90 feet upgradient and downgradient from the single injection well, respectively, 
and will be used to periodically recirculate groundwater during individual phases of the 
recirculation pilot test. The extraction wells will be designed to extract groundwater at a rate of 
up to 25 gallons per minute each, and the injection well will recirculate amended groundwater 

f 
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into the aquifer at a rate of up to 50 gallons per minute. However, the flow may be dictated by 
the capacity of the wells to either extract groundwater or inject amended groundwater. Discharge 
piping from the recirculation system will extend down into the water column, ending at 
approximately the mid-point of the screen interval. 

Relevant information describing the use of the two extraction wells (KAFB-106EX1 and 
KAFB-106EX2) and one injection well (KAFB-106INI) are as follows: 

• 

• 

• 

• 

The need for installing the two extraction wells and one injection well is as follows: 
An in-situ bioremediation pilot test will be conducted to determine and evaluate 
the potential for enhanced EDB degradation after biostimulation or 
bioaugmentation with EDB degrading microorganisms using a recirculation 
system. 

The estimated maximum period of time for completion of the operation: 
Recirculation will be performed three times during the pilot test; the active 
pumping timeframe within each stage will last for a period of approximately four 
weeks. The initial recirculation stage will mix a tracer in groundwater to evaluate 
subsurface transport and mixing characteristics. The four weeks of active 
pumping will be followed by approximately four weeks of monitoring. In the 
second recirculation stage, groundwater will be amended with inorganic nutrients 
and yeast extract, and reinjected into the aquifer to assess the performance of 
biostimulation for EDB degradation. This second active pumping stage will be 
followed by approximately twelve weeks of monitoring. In the third recirculation 
stage, groundwater will be amended with a bioaugmentation culture and inorganic 
nutrients and reinjected into the aquifer to assess the performance of 
bioaugmentation for EDB degradation. This third active pumping stage will be 
followed by approximately twelve weeks of monitoring. After active recirculation 
is complete, groundwater will be monitored for approximately 12 weeks. 

The annual diversion amount for each well: 
Up to 40 acre-feet per year. en 

):!It 

c 
The annual consumptive use for each well: ~ 

There is no consumptive use. The amount of groundwater removed by the tvl0' 
extraction wells (approximately 80 acre-feet per year) will be amended and " 
reinjected into the aquifer. ~ 
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The maximum amount of water to be diverted for the duration of the operation: - ;~ • 
Groundwater will be extracted from KAFB-106EX1 and KAFB-106EX2 at a rate - ~ 

of up to 25 gallons per minute per well ( 40 acre-feet per year) or a total of up to 
50 gpm (80 acre feet per year). 
Groundwater extracted from the aquifer will be injected back into the aquifer at a 
rate of up to 50 gallons per minute during this operation. 



• 

• 

• 

• 

• 

• 

The method and place of discharge: 
The groundwater from extraction wells KAFB-106EX1 and KAFB-106EX2, 
which are located within SWMU ST-106/SS-111, will be discharged to injection 
well KAFB-1061Nl, which is located upgradient from the extraction wells (see 
attached figure). 

The method of measurement of water produced and discharged: 
Extracted groundwater will measured through a totalizing flow meter. Injected 
amended groundwater will also be measured through another totalizing flow 
meter (both instantaneous and total flow will be logged). 

The source of water to be injected: 
Injected water will be extracted from two proposed extraction wells (KAFB-
106EX1 and KAFB-106EX2) installed as part of the in-situ bioremediation pilot 
test at SWMU ST-I 06/SS-111. The extracted water will be amended with :;-.,. 
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inorganic nutrients prior to injection. 
°' :x:z,. 

The method of measurement of water injected: a=; 
The amount of water entering the injection well will be measured using a flow cb 
meter (both instantaneous and total flow will be logged). 

-0 
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The characteristics of the aquifer: ~ 
The aquifer is primarily comprised of unconsolidated sand and gravel, with an~ 
average hydraulic conductivity of 63 feet/day. -

The method of determining the resulting annual consumptive use of water and depletion 
from any related stream system: 

Groundwater extracted from KAFB-106EX1 and KAFB-106EX2 are each 
projected to be extracted at a rate of up to 25 gallons per minute, equivalent to 40 
acre-feet per year per well. The groundwater will be metered as it is extracted 
from the aquifer and pumped to the recirculation system, and will be metered as 
the amended groundwater is injected into the aquifer well KAFB-106IN 1. The 
volume removed from the extraction wells will be equal to the amount injected 
into the aquifer; therefore, there is no consumptive use. 

J;z 
C> 

• Proof of any permit required from the New Mexico Environment Department (NMED): 
The NMED/Hazardous Waste Bureau and Ground Water Quality Bureau has 
determined that a discharge permit will not be required for the short-term in-situ 
pilot test. If the pilot test is successful, then Kirtland AFB will work with NMED 
to identify any permits required if a full-scale system is to be designed and 
implemented. 

• An access agreement if the applicant is not the owner of the land on which the pollution 
plume control or recovery well is to be located: 

Kirtland AFB is the landowner. 



In addition to the application, this packet contains a summary of the well construction for 
the extraction and injection wells, and a figure showing the well locations. The well construction 
d~tails may be subject to change. · 

Please contact Mr. L. Wayne Bitner at (505) 853-3484 or at ludie.bitner@us.af.mil or Mr. 
Scott Clark at (505) 846-9017 or at scott.clark@us.af.mil if you have any questions. 

Sincerely 

£1J 
ERICH. F OEHLICH, Colonel, USAF 
Commander 

Attachment: 
WR07 Application for Permit to Drill Wells with No Consumptive Use of Water 

cc: 
AFCEC/CZ (Bodour, Bitner, Clark), letter only 
USACE-Omaha District Office (Ellender), letter only 
USACE-ABQ District Office (Simpler, Phaneuf, Dreeland, Sanchez, Salazar), letter only 
Public Info Repository, Administrative Record/Information Repository (AR/IR) and File 
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STATE OF NEW MEXICO 
OFFICE OF THE ST ATE ENGINEER 

TOM BLAINE, P.E. 
STATE ENGINEER 

File No: RG-1579 
Permit No. RG-1579 PODs 325-328 

Kirtland Air Force Base 

DISTRICT I 

November 17, 2016 

c/o Wayne Bitner, Chief Envirorunental Restoration 
AFCEC/Kirtland AFB IST; Bldg 20685 
2050 Wyoming Blvd SE 
Kirtland AFB, NM 87117 

Greetings: 

5550 San Antonio Dr. NE 
Albuquerque, NM 87109-4127 

(505) 383-4000 

Your copy of Permit to Drill Monitoring Wells RG-1579 PODs 325-328, which has been approved in 
accordance with the attached Conditions of Approval, is enclosed. 

Sincerely, 

JJ~ct!H 
Sharon Kindel 

Water Resource Master 

Enclosures 



r--

[i=tte No. 

NEW MEXICO OFFICE OF THE STATE ENGINEER 

WITH NO CONSUMPTIVE USE OF WATER 

(check applicable box): 

For fees see State Enoineer website: htto://www.ose.state.nm.us/ 

Purpose: D Pollution Control And I Or Recovery D Geo-Thermal 

D Exploratory D Construction Site De-Watering D Other (Describe) : 

00 Monitoring D Mineral De-Watering 

A separate permit will be required to apply water to beneficial use. 

D Temporary Request - Requested Start Date: Requested End Date: 

Plugging Plan of Operations Submitted? D Yes IX] No 

1. APPLICANT(S) 

Name: Kirtland Air Force Base Name: 

~ = -O"" 
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Contact or Agent: check here if Agent !XI Contact or Agent: check here if Agent D 
Wayne Bitner, Chief Environmental Restoration 

Mailing Address: Mailing Address: 

AFCEC/Kirtland AFB IST; Bldg 20685; 2050 Wyoming Blvd SE 

City: Kirtland AFB City: 

State: NM Zip Code:87117 State: Zip Code: 

Phone: N/A Home Cell Phone: Home Cell 

Phone (Work):505-853-3484 Phone (Work) : 

E-mail (optional) : ludie.bitner@us.af.mil E-mail (optional): 

FOR OSE INTERNAL USE Application for Permit, Form wr-07, Rev 4/12/12 

File Number. Tm Number. 5 q 

Page 1of3 



c ( 

2. WELL(S) Describe the well(s) applicable to this application. 

Location Required: Coordinate location must be reported in NM State Plane (NAO 83), UTM (NAO 83), m Latitude/Longitude 
(Lat/Long - WGS84). 
District II (Roswell) and District VII (Cimarron) customers, provide a PLSS location in addition to above. 

!Kl NM State Plane (NAD83) (Feet) 0 UTM (NAD83) (Meters) D Lat/Long (WGS84) (to the nearest D NM West Zone []Zone 12N 1/10th of second) D NM East Zone []Zone 13N 
[XINM Central Zone 

Provide if known: 
-Public Land Survey System (PLSS) 

Well Number (if known): X or Easting or Y or Northing (Quarters or Halves, Section, Township, Range) OR 
Longitude: or Latitude: - Hydrographic Survey Map & Tract; OR 

- Lot, Block & Subdivision; OR 
- Land Grant Name 

KAFB-106MW1-S 1542329.391 1473729.014 

KAFB-106MW1-1 1542329.391 1473729.014 

KAFB-106MW2-S 1542340.467 1473757.397 , 

!"..> 
i-- (J) 

= ':'".J - 1 
- ::~ 

KAFB-106MW2-1 1542340.467 1473757.397 
- rn z -
Cl 111 . .,;:: - . . ) -....., . 
-0 ' 1 

-::; - ) 
~-

NOTE: If more well locations need to be described, complete form WR-08 (Attachment 1 - POD Descriptions) - • J .. ....., 
Additional well descriptions are attached: 0Yes ~No If yes, how many c..n , ..,.., 
Other description relating well to common landmarks, streets, or other: See attached Figure 1 l..O ~· ("') 

- J.l 

Well is on land owned by: Kirtland Air Force Base 

Well Information: NOTE: If more than one (1) well needs to be described, provide attachment. Attached? ~Yes 0No 
If yes, how many ~ lll!llllli 

Approximate depth of well (feet) : approximately 535 feet bgs I Outside diameter of well casing (inches): See attachment 

Driller Name: TBD I Driller License Number: TBD 

3. ADDITIONAL STATEMENTS OR EXPLANATIONS 

Please see attachments for well locations and installation details. The four groundwater monitoring wells will be installed 

within two boreholes utilizing a nested design, with two wells in each borehole. The well locations and design of the 

groundwater monitoring wells were selected to evaluate EDB biodegradation during the pilot test. 

FOR OSE INTERNAL USE Application for Penni!, Fann wr-07 

I File Number: I Tm Number. 

Page 2 of 3 



4. SPECIFIC REQUIREMENTS: The applicant must include the folloWing, as applicable to each well type. Please check the appropriate 
boxes, to indicate the information has been included and/or attached to this application: 

Exploratory: Pollution Control and/or Recovery: Construction Mine De-Watering: 
Olncludea D Include a plan for pollution De-Watering: D Include a plan for pollution 
description of controVrecovery, that includes the D Include a description of the controVrecovery, that includes the folloWing: 
any proposed following: proposed dewatering D A description of the need for mine 
pump test, if DA description of the need for the operation, dewatering. 
applicable. pollution control or recovery operation. D The estimated duration of D The estimated maximum period of time 

D The estimated maximum period of the operation, for completion of the operation. 
time for completion of the operation. 0 The maximum amount of 0 The source(s) of the water to be diverted. 
0 The annual diversion amount. water to be diverted, OThe geohydrologic characteristics of the 
0 The annual consumptive use 0 A description of the need aquifer(s). 
amount for the dewatering operation, OThe maximum amount of water to be 
0 The maximum amount of water to be and, diverted per annum. 
diverted and Injected for the duration of 0 A description of how the OThe maximum amount of water to be 
the operation. diverted water will be disposed diverted for the duration of the operation. 
O The method and place of discharge. of. OThe quality of the water. 

Monitoring: O The method of measurement of Geo-Thennal: OThe method of measurement of water 
~Include the water produced and discharged. 0 Include a description of the diverted. 
reason for the O The source of water to be Injected. geothermal heat exchange OThe recharge of water to the aquifer. 
monitoring 0 The method of measurement of project, []Description of the estimated area of 
well, and, water injected. 0 The amount of water to be hydrologlc effect of the project. 
~The O The characteristics of the aquifer. diverted and re-injected for the OThe method and place of discharge. 

duration 0 The method of determining the project, []An estimation of the effects on surface 
of the planned resulting annual consumptive use of 0 The time frame for water rights and underground water rights 
monitoring. water and depletion from any related constructing the geothermal from the mine dewatering project. 

stream system. heat exchange project, and, (JI\ description of the methods employed to 
O Proof of any permit required from the 0 The duration of the project. estimate effects on surface water rights and 
New Mexico Environment Department. 0 Preliminary surveys, design underground water rights. 
0 An access agreement if the data, and additional Onformation on existing wells, rivers, 
applicant is not the owner of the land on information shall be included to springs, and wetlands within the area of 
which the pollution plume control or provide all essential facts hydrologic effect. 
recovery well ls to be located. relatina to the reauesl 

ACKNOWLEDGEMENT 

I, We (name of applicant(s)), ERICH. FROEHLICH, COLONEL, USAF, 377 ABW COMMANDER 
Print Name(s) 

affirm that the foregoing statements are true to the best of (my, our) knowledge and belief. 

?{Z~ 
Applicant Signature Applicant Signature 

ACTION OF THE STATE ENGINEER 

This application is: - . ·.'.? 
'!st( approved 0 partially approved D denied 0 i 

provided it Is not exercised to the detrimeMof any others having existing rights, and is not contrary to the conservation of wa~r in New 
Mexico nor detrimental to the public welfare and further subject to the attached conditions of approval. :::i.; J i 

Witness my hand and seal this ~Y of f\J O\J MW20 lJ2_, for the State Engineer, :; ~ ~ 
_,,To'm· Blaine, P.E. 

0 -g 
~<"Sia~ , state Engine"' 

By:~~ ShtVz>., l::i i~k( 
Signature - Print 

Trtte: lA.)qk /!..£svl_{.fl.L fnfl<sk 
Print 

FOR OSE INTERNAL USE Application for Penni!, Fonn wr-07 

I File Number: I TmNumber: 
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NEW MEXICO OFFICE OF THE STATE ENGINEER 
PERMIT TO DRILL MONITORING WELLS 

CONDITIONS OF APPROVAL 

This application is approved provided it is not exercised to the detriment of any others having 
existing rights, and is not contrary to the conservation of water in New Mexico nor detrimental to 
the public welfare of the state; and further subject to the following conditions of approval: 

Permittee: Kirtland Air Force Base 

Permit Number: RG-1579 PODs 325-328 

Application File Date: November 10, 2016 

Monitoring Wells/Points of Diversion (PODs): 

OSEPODNo. KAFB Well No. NM State Plane (NAD83) 
NM Central Zone (feet) 
x y 

RG-1579 POD325 KAFB-106MW1-S 1542329.4 1473729.0 
RG-1579 POD326 KAFB-106MW1-I 1542329.4 1473729.0 
RG-1579 POD327 KAFB-106MW2-S 1542340.5 1473757.4 
RG-1579 POD328 KAFB-106MW2-I 1542340.5 1473757.4 

1. No water shall be appropriated and beneficially used under this permit. 

2. Water shall be used from wells for monitoring purposes only unless and until a permit for a 
specific use has been issued by the State Engineer. 

3. The wells shall be drilled and constructed by a driller licensed in the State of New Mexico in 
accordance with 19.27.4 NMAC. 

4. If artesian water is encountered, the Permittee and driller shall comply with Subsection C of 
19.27.4.31 NMAC. 

5. The wells shall be drilled and completed within one year of issuance of this permit. Well 
Records for RG-1579 PODs 325-328 shall be filed no later than twenty (20) days after 
completion of the wells in accordance with Subsection K of 19.27.4.29 NMAC (i.e. due by 
December 7, 2017). 

6. Upon completion of permitted use, the wells shall be plugged under State Engineer-approved 
Plugging Plans, and Plugging Records shall be filed with the State Engineer within twenty 
(20) days after the wells are plugged in accordance with Subsection C of 19.27.4.30 NMAC. 

Witness my hand and seal this l 71
h day of November 2016 . 

.. : 
~~ '.:\' 

'•,' .,,,, 
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File Number: 

(For OSE Use Only) 

NEW MEXICO OFFICE OF THE STATE ENGINEER 
TOTALIZING METER REPORT 

1. PERMITTEE

*OSE File/Permit Number:

Name:  Work Phone: 

Contact:  Home Phone: 

Address:  Cell Phone: 

City:  Fax:  

State:   Zip: E-mail (optional): 

2. LOCATION OF WELL

*OSE Well/POD Number:

a.(   )1/4 (   )1/4 (   )1/4 Section(s):(   )Township :( )Range :( )N.M.P.M. 

b.  Subdivision 

c. Latitude:    d  m    s    Longitude: d     m    s 

d. Latitude:  (  ) Longitude:  ( ) 

e. East (m), North (m), UTM Zone 13, NAD (  )27 or (  ) 83 

3. PURPOSE OF USE

( )Domestic  ( )Livestock  ( )Irrigation  ( )Municipal  ( )Commercial  ( )Industrial  ( )Other: Pollution Control and Recovery

4. FLOW METER DATA

*Serial Number: Make:
Total # of Dials:       Model: 

Multiplier:   X (  )      Meter Size:

Units: ( ) Acre-feet  ( )Barrels  ( )Cubit-feet  ( )Gallons  Other: 
Fixed Numbers (Check one): 0 (  ) or 00 (  ) or 000 (  ) or none (  ) 

5. METER READING

*Reading Date:  / / 

*Actual Meter Reading

  (All numbers dials and fixed included): 

6. ADDITIONAL STATEMENTS OR EXPLANATIONS:

*Submitted by:   Date:     / /  

INSTRUCTIONS: 

  Specific questions should be answered as follows: 
(4) -Serial Number is printed on top of lid of meter cover, meter body or meter flange 

-Total # of Dials is the number of dials that move on register 
-Fixed Numbers is the number of zeroes that do not move on register 
-If you have a trouble trying to find the rest of the meter data required under this section, see Illustration 1 

(5) 

Please submit readings of all digits of register and date of the reading 

(6) 

Under comments, give any pertinent information concerning repair of meter, dates out of service, etc.  

* This is a mandatory item and must be filled in with each meter reading reported. If a meter has been replaced, you have to
completely fill this form and provide this office with initial reading and date of installation of the new installed meter, and
last reading of the replaced meter.

__________________________Do Not Write Below This Line________________________ 

File Number:                       Trn Number:  

Form: wr-26
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File Number: 

(For OSE Use Only) 

NEW MEXICO OFFICE OF THE STATE ENGINEER 
TOTALIZING METER REPORT 

1. PERMITTEE

*OSE File/Permit Number:

Name:  Work Phone: 

Contact:  Home Phone: 

Address:  Cell Phone: 

City:  Fax:  

State:   Zip: E-mail (optional): 

2. LOCATION OF WELL

*OSE Well/POD Number:

a.(   )1/4 (   )1/4 (   )1/4 Section(s):(   )Township :( )Range :( )N.M.P.M. 

b.  Subdivision 

c. Latitude:    d  m    s    Longitude: d     m    s 

d. Latitude:  (  ) Longitude:  ( ) 

e. East (m), North (m), UTM Zone 13, NAD (  )27 or (  ) 83 

3. PURPOSE OF USE

( )Domestic  ( )Livestock  ( )Irrigation  ( )Municipal  ( )Commercial  ( )Industrial  ( )Other: Pollution Control and Recovery

4. FLOW METER DATA

*Serial Number: Make:
Total # of Dials:       Model: 

Multiplier:   X (  )      Meter Size:

Units: ( ) Acre-feet  ( )Barrels  ( )Cubit-feet  ( )Gallons  Other: 
Fixed Numbers (Check one): 0 (  ) or 00 (  ) or 000 (  ) or none (  ) 

5. METER READING

*Reading Date:  / / 

*Actual Meter Reading

  (All numbers dials and fixed included): 

6. ADDITIONAL STATEMENTS OR EXPLANATIONS:

*Submitted by:   Date:     / /  

INSTRUCTIONS: 

  Specific questions should be answered as follows: 
(4) -Serial Number is printed on top of lid of meter cover, meter body or meter flange 

-Total # of Dials is the number of dials that move on register 
-Fixed Numbers is the number of zeroes that do not move on register 
-If you have a trouble trying to find the rest of the meter data required under this section, see Illustration 1 

(5) 

Please submit readings of all digits of register and date of the reading 

(6) 

Under comments, give any pertinent information concerning repair of meter, dates out of service, etc.  

* This is a mandatory item and must be filled in with each meter reading reported. If a meter has been replaced, you have to
completely fill this form and provide this office with initial reading and date of installation of the new installed meter, and
last reading of the replaced meter.

__________________________Do Not Write Below This Line________________________ 

File Number:                       Trn Number:  

Form: wr-26
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File Number: 

(For OSE Use Only) 

NEW MEXICO OFFICE OF THE STATE ENGINEER 
TOTALIZING METER REPORT 

1. PERMITTEE

*OSE File/Permit Number:

Name:  Work Phone: 

Contact:  Home Phone: 

Address:  Cell Phone: 

City:  Fax:  

State:   Zip: E-mail (optional): 

2. LOCATION OF WELL

*OSE Well/POD Number:

a.(   )1/4 (   )1/4 (   )1/4 Section(s):(   )Township :( )Range :( )N.M.P.M. 

b.  Subdivision 

c. Latitude:    d  m    s    Longitude: d     m    s 

d. Latitude:  (  ) Longitude:  ( ) 

e. East (m), North (m), UTM Zone 13, NAD (  )27 or (  ) 83 

3. PURPOSE OF USE

( )Domestic  ( )Livestock  ( )Irrigation  ( )Municipal  ( )Commercial  ( )Industrial  ( )Other:Pollution Control and Recovery

4. FLOW METER DATA

*Serial Number: Make:
Total # of Dials:       Model: 

Multiplier:   X (  )      Meter Size:

Units: ( ) Acre-feet  ( )Barrels  ( )Cubit-feet  ( )Gallons  Other: 
Fixed Numbers (Check one): 0 (  ) or 00 (  ) or 000 (  ) or none (  ) 

5. METER READING

*Reading Date:  / / 

*Actual Meter Reading

  (All numbers dials and fixed included): 

6. ADDITIONAL STATEMENTS OR EXPLANATIONS:

*Submitted by:   Date:     / /  

INSTRUCTIONS: 

  Specific questions should be answered as follows: 
(4) -Serial Number is printed on top of lid of meter cover, meter body or meter flange 

-Total # of Dials is the number of dials that move on register 
-Fixed Numbers is the number of zeroes that do not move on register 
-If you have a trouble trying to find the rest of the meter data required under this section, see Illustration 1 

(5) 

Please submit readings of all digits of register and date of the reading 

(6) 

Under comments, give any pertinent information concerning repair of meter, dates out of service, etc.  

* This is a mandatory item and must be filled in with each meter reading reported. If a meter has been replaced, you have to
completely fill this form and provide this office with initial reading and date of installation of the new installed meter, and
last reading of the replaced meter.

__________________________Do Not Write Below This Line________________________ 

File Number:                       Trn Number:  

Form: wr-26
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Ground SurfaceGround Surface

Extraction Well Completion Diagram KAFB-106EX1

Not to Scale
BGS = Below Ground Surface
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30
50
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Concrete Filled BollardConcrete Filled Bollard

Bentonite GroutBentonite Grout

3/8" Bentonite Chips3/8" Bentonite Chips

10/20 Colorado Silica Sand10/20 Colorado Silica Sand

9"x5' Steel Protective Casing
with Hinged Cover

9"x5' Steel Protective Casing
with Hinged Cover

3'x3' Concrete Well Pad3'x3' Concrete Well Pad

Portland Cement with 5% Bentonite
Calculated:______________

Actual:______________

Portland Cement with 5% Bentonite
Calculated:______________

Actual:______________
Top of High Solids Bentonite Grout
(ft BGS) ________
Top of High Solids Bentonite Grout
(ft BGS) ________

SDR 17 PVC
Flush Threaded Riser Pipe
SDR 17 PVC
Flush Threaded Riser Pipe

PVC CentralizersPVC Centralizers

Combination LockCombination Lock

3/8" Bentonite Chips
Calculated: ____________

Actual: ____________

3/8" Bentonite Chips
Calculated: ____________

Actual: ____________

 0.04" Slot Stainless Steel Wire Wrap Screen 0.04" Slot Stainless Steel Wire Wrap Screen

 304 Stainless Steel 5-ft Sump 304 Stainless Steel 5-ft Sump

Cement/Bentonite GroutCement/Bentonite Grout

20/40 Colorado Silica Sand20/40 Colorado Silica Sand

Pump/MotorPump/Motor

PVC CentralizersPVC Centralizers

PVC CentralizersPVC Centralizers

Installation Start Date/Time: ______________
Installation End Date/Time: ______________
Completion Date: ______________________

Installation Start Date/Time: ______________
Installation End Date/Time: ______________
Completion Date: ______________________

PVC CentralizersPVC Centralizers

Discharge PipeDischarge Pipe

Pump Power CablePump Power Cable

PVC Centralizers ft BGSPVC Centralizers ft BGS

11/3/4" Borehole (ft BGS) ____________11/3/4" Borehole (ft BGS) ____________

10/20 Colorado Silica Sand (ft BGS)
__________ to _________
Calculated: ____________

Actual: ____________

10/20 Colorado Silica Sand (ft BGS)
__________ to _________
Calculated: ____________

Actual: ____________

High Solids Bentonite Grout
______ to _______(ft BGS) 
Calculated: _____________

Actual: _____________

High Solids Bentonite Grout
______ to _______(ft BGS) 
Calculated: _____________

Actual: _____________

Top of Well Vault ElevationTop of Well Vault Elevation

13-3/8" Borehole13-3/8" Borehole

(4,816.90) = (4,816.90) = Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 
model were used to determine elevations of all surveyed points.

Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 
model were used to determine elevations of all surveyed points.

Top of Casing Elevation (ft BGS) ______Top of Casing Elevation (ft BGS) ______

1.5" Pipe
60' Stainless at Bottom with
460' Carbon Steel Pipe at Top

1.5" Pipe
60' Stainless at Bottom with
460' Carbon Steel Pipe at Top

1.25-inch Drop Tube with
Dedicated Transducer

1.25-inch Drop Tube with
Dedicated Transducer

Fiberglass Vault ~5x4x3 feet deepFiberglass Vault ~5x4x3 feet deepWater and Electrical UtilitiesWater and Electrical Utilities

TBD (AMSL)TBD (AMSL)

3/3/17@12063/3/17@1206
3/12/17@16253/12/17@1625

4/19/174/19/17

Top of Cement Seal (ft BGS) _________Top of Cement Seal (ft BGS) _________44

4040 446446
260.37 ft3260.37 ft3

34.19 ft334.19 ft3
34.19 ft334.19 ft3

15.3 ft315.3 ft3
15.3 ft315.3 ft3

26.55 ft326.55 ft3
27.0 ft327.0 ft3

477477 522522

681.82 ft3681.82 ft3

4040

260260

33

Water Table (ft BGS) ______________Water Table (ft BGS) ______________

Top of Seal (ft BGS) ______________Top of Seal (ft BGS) ______________

Bottom of Seal (ft BGS) ____________Bottom of Seal (ft BGS) ____________

Top of Screen (ft BGS) ____________Top of Screen (ft BGS) ____________

Bottom of Screen (ft BGS) ________Bottom of Screen (ft BGS) ________

Bottom of Sump (ft BGS) _________Bottom of Sump (ft BGS) _________

Total Depth (ft BGS) _____________Total Depth (ft BGS) _____________

446446

477477

477477

487487

502502

507507

537537



Borehole was pot holed
with air knife to 5 feet
bgs. No cuttings
returned.

Began drilling with 13-3/8
inch casing @ 1206 on
3/3/17. Using under
reamer.

PID = 0.0 ppm @ cyclone
and breathing zone (BZ).

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.
Kelly down @ 1212, new
20' connection @ 1231.

Water added @ cyclone
for dust suppression.

Vault

Top of Casing

Top of
Portland
Cement with
Bentonite

Portland
Cement with
Bentonite

ML

CL

No Lithologic Description.

SILT with Gravel (ML); brown (7.5YR
4/4); 75% silt; 25% fine gravel to 3/4";
subangular to subrounded; trace sand.
Note: gravel is granitic.

Same as above (5 ft).

Gravelly SILT (ML); brown (7.5YR 4/4);
60% silt; 40% coarse gravel to 2";
subangular to subrounded. Note:
method of drilling is causing gravel to
fracture.

SILT with Gravel (ML); reddish brown
(5YR 5/3); 80% silt; 20% gravel;
subangular; trace coarse sand. Note:
some fractured gravel.

Lean CLAY with Gravel (CL); reddish
brown (5YR 5/3); nonplastic; 80% clay;
20% fine gravel; subangular.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers

Page 1 of 18

Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault

H
ea

ds
pa

ce
P

ID
At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 479.00
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PID = 0.0 ppm @ cyclone
and BZ.

Kelly down @ 1242, new
20' connection @ 1253.

Water added at cyclone.

No hammering.

PID = 0.0 ppm @ cyclone
and BZ.

Kelly down @ 1328; trip
out drill rod, add drill
collars and 2 stabilizers.
New 20' connection @

Portland
Cement with
Bentonite

Top of High
Solids
Bentonite
Grout

CL

ML

Lean CLAY with Gravel (CL); reddish
brown (5YR 5/3); nonplastic; 80% clay;
20% fine gravel; subangular.
SILT with Sand (ML); light brown (7.5YR
6/4); 85% silt; 15% fine to coarse sand;
subangular to subrounded.

Same as above (31 ft).

SILT (ML); light brown (7.5YR 6/3); 90%
silt; 10% coarse sand; subangular to
subrounded; trace gravel.

Same as above (42 ft).

Same as above (42 ft); 10% gravel to
1/8"; subangular.

Same as above (42 ft); 10% gravel to
1/8"; subangular.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 479.00
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1433.
Hammering.

PID = 0.0 ppm @ cyclone
and BZ.

Hammering.

Kelly down @ 1453, new
20' connection @ 1514.

PID = 0.0 ppm @ cyclone
and BZ.

Water added at cyclone
for dust suppression;
hammering.

High Solids
Bentonite
Grout

ML

SILT (ML); brown (7.5YR 5/4); 90% silt;
trace clay; 10% fine gravel to 3/4";
subangular.

Same as above (60 ft).

SILT with Sand (ML); light brown (7.5YR
6/4); 75% silt; 20% fine to coarse sand;
subangular to subrounded; 5% fine
gravel to 3/4"; subangular to
subrounded.

Same as above (70 ft).

Same as above (70 ft).

Same as above (70 ft); 75% silt; 25%
fine to coarse sand.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 479.00
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Hammering
intermittently.

Kelly down @ 1528, new
20' connection @ 1537.

Hammering
intermittently.

PID = 0.0 ppm @ cyclone
and BZ.

Hammering
intermittently. Water
added at cyclone for dust
suppression.

Kelly down @ 1551, new
20' connection @ 1613.

High Solids
Bentonite
Grout

ML

SM

SW

SM

SILT (ML); reddish brown (5YR 5/3);
90% silt; 5% fine to coarse sand; 5%
gravel; subangular to subrounded.

Same as above (90 ft).

Silty SAND (SM); brown (7.5YR 5/3);
60% fine sand; subrounded to rounded;
trace fine gravel; 40% silt.

Same as above (99 ft).

Same as above (99 ft); 80% fine to
coarse sand; trace gravel; 20% silt.

Same as above (99 ft); 80% fine to
coarse sand; trace gravel; 20% silt.

Well-graded SAND (SW); pale brown
(10YR 6/3); 90% fine to coarse sand;
subangular to subrounded; 10% fine
gravel to 3/4"; subangular to
subrounded; trace silt.
Description on next page.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 479.00
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PID = 0.0 ppm @ cyclone
and BZ.

Hammering
intermittently.

Water added at cylcone
for dust suppression;
hammering.

PID = 0.0 ppm @ cyclone
and BZ.

Kelly down @ 1630, new
20' connection @ 1639.

Water added @ cyclone
and on hammer for dust
suppression.

Slow drilling; hammering.

PID = 0.0 ppm @ cyclone
and BZ.

High Solids
Bentonite
Grout

SM

CL

Silty SAND (SM); light brown (7.5YR
6/4); 70% very fine sand; subrounded;
30% silt.

Same as above (120 ft).

Same as above (120 ft); trace coarse
sand; subangular; trace gravel to 1/2";
subrounded.

Same as above (120 ft); trace coarse
sand; subangular; trace gravel to 1/2";
subrounded.

Same as above (120 ft); brown (7.5YR
5/4); 60% fine sand; trace coarse sand;
subrounded; 40% silt.

Lean CLAY with Sand (CL); brown
(7.5YR 5/3); very hard; 85% clay; 15%
fine sand; trace gravel.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 479.00
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Water added at cylcone
and hammer for dust
suppression; hammering.

PID = 0.0 ppm @ cyclone
and BZ.

Kelly down @ 1710, new
20' connection @ 1718.
End of 3/3/17. Resume
drilling @ 0747 on
3/4/17. Slow drilling;
hammering.

PID = 0.0 ppm @ cyclone
and BZ.

Hammering
intermittently.

Kelly down @ 0833, new
20' connection @ 0839.

High Solids
Bentonite
Grout

CL

ML

SW

SM

SW-
SM

SW

Lean CLAY with Sand (CL); brown
(7.5YR 5/3); very hard; 85% clay; 15%
fine sand; trace gravel.

SILT (ML); brown (7.5YR 5/4); 90% silt;
trace clay; 10% fine sand; subrounded.

SILT with Sand (ML); brown (7.5YR 5/4);
70% silt; 5% clay; 25% fine to coarse
sand; subrounded.
Well-graded SAND (SW); brown (7.5YR
5/4); 90% fine to coarse sand;
subrounded to rounded; 10% silt.

Silty SAND (SM); brown (7.5YR 4/4);
50% fine to coarse sand; subrounded;
35% silt; 15% clay.

Well-graded SAND with Silt (SW-SM);
light brown (7.5YR 6/4); 90% fine to
coarse sand; subrounded; 10% silt; trace
clay.

Well-graded SAND (SW); light brown
(7.5YR 6/4); 100% fine to very coarse
sand; subrounded; trace silt.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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At End of Drilling: Not Recorded
After Drilling: 479.00
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Some hammering. PID =
0.0 ppm @ cyclone and
BZ.

Hammering.

Water used at surface for
dust suppression while
drilling.

Hammering. PID = 0.0
ppm @ cyclone and BZ.

Kelly down @ 0929, new
20' connection @ 1036.

Slow drilling; hammering.

High Solids
Bentonite
Grout

SW

Well-graded SAND (SW); light brown
(7.5YR 6/4); 100% fine to very coarse
sand; subangular to subrounded; trace
fine gravel; trace silt. Note: sand is
granitic minerals.

Same as above (180 ft); 90% fine to very
coarse sand; 10% gravel to 1/4";
subangular to subrounded.

Same as above (180 ft); pale brown
(10YR 6/3); 90% fine to very coarse
sand; subrounded; 10% fine gravel to
1/8".

Well-graded SAND with Gravel (SW);
pale brown (10YR 6/3); 80% fine to very
coarse sand; subrounded; 20% gravel to
3/8"; subrounded.

Same as above (202 ft).
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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After Drilling: 479.00
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PID = 0.0 ppm @ cyclone
and BZ.

Hammering
intermittently.

Kelly down @ 1108, new
20' connection @ 1116.

Very slow drilling;
hammering.

Hammering continuously.

PID = 0.0 ppm @ cyclone
and BZ.

Water added at cyclone
for dust suppression.

Kelly down @ 1238, new
20' connection @ 1244.

High Solids
Bentonite
Grout

SW

GP

SW

Well-graded SAND with Gravel (SW);
pale brown (10YR 6/3); 80% fine to very
coarse sand; subrounded; 20% gravel to
3/8"; subrounded.

Poorly graded GRAVEL (GP); 100% fine
gravel to 1/4"; subrounded.
Well-graded SAND (SW); pale brown
(10YR 10/3); 100% sand; subrounded;
trace gravel. Note: sand and gravel are
granitic minerals.

Same as above (216 ft).

Same as above (216); 90% sand; 10%
fine gravel to 1/4".

Same as above (216); 90% sand; 10%
fine gravel to 1/4".

Well-graded SAND with Gravel (SW);
pale brown (10YR 10/3); 80% fine to
very coarse sand; subrounded; 20%
gravel to 1/4". Note: sand and gravel are
granitic minerals.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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After Drilling: 479.00
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Hammering. PID = 0.0
ppm @ cyclone and BZ.

Hammering almost
continuously.

Hammering.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Kelly down @ 1330.
Place 5 foot section of
13-3/4" casing @ 1354.
Begin tripping in 260 feet
of 11-3/4" casing. End of
3/4/17. Resume drilling
@ 0805 on 3/5/17.

No hammering; no water
added downhole.

High Solids
Bentonite
Grout

SW

CL

Well-graded SAND (SW); pale brown
(10YR 6/3); 100% fine to coarse sand;
trace gravel; subangular to subrounded.
Note: gravel is granitic minerals.

Same as above (240 ft).

Same as above (240 ft); trace gravel to
1/8".

Same as above (240 ft); 90% fine to
coarse sand; 10% gravel to 3/8";
subrounded.

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); dry; 75% clay; 25% fine
sand; trace fine gravel to 1/4".

Same as above (260 ft).

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

240

245

250

255

260

265

270

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers

Page 9 of 18

Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering
intermittently.

Kelly down @ 0826, new
20' connection @ 0832.

PID = 0.1 ppm @ cyclone
and BZ.

Hammering
intermittently; no water
added downhole.

Kelly down @ 0851, new
20' connection @ 0858.

High Solids
Bentonite
Grout

CL

SP

ML

SC

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); dry; 75% clay; 25% fine
sand; trace fine gravel to 1/4".
Lens of fine to medium sand.

Poorly graded SAND (SP); light brown
(7.5YR 6/4); dry; 85% fine sand; 15%
medium to coarse sand.

Same as above (276 ft).

SILT (ML); strong brown (7.5YR 5/6);
dry; 100% silt; trace fine sand.

Clayey SAND (SC); light brown (7.5YR
6/3); 75% fine sand; trace medium and
coarse sand; trace fine gravel; 25% clay;
low plasticity.

Same as above (291 ft); 15% fine gravel
to 1/2". Note: gravel is mafics and
quartz.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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After Drilling: 479.00
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PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Some hammering.

Hammering; no water
added downhole.

Kelly down @ 0922, new
20' connection @ 0929.

PID = 0.3 ppm @ cyclone
and 0.1 ppm @ BZ.
Windy.

Hammering; no water
added downhole.

High Solids
Bentonite
Grout

SC

SW

Clayey SAND (SC); light brown (7.5YR
6/3); 60% fine sand; trace medium and
coarse sand; 15% fine gravel to 1/2";
25% clay; low plasticity.

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 20% fine gravel to 1/2";
subangular to rounded. Note: gravel is
mafics and granitic minerals.

Same as above (303 ft).

Same as above (303 ft).

Same as above (303 ft).

Same as above (303 ft).
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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After Drilling: 479.00
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PID = 0.3 ppm @ cyclone
and 0.2 ppm @ BZ.
Hammering; no water
added downhole.

Kelly down @ 0954, new
20' connection @ 1000.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Very windy, gusts to 32
mph.

Kelly down @ 1048. Stop
drilling for the day due to
high winds. Resume
drilling @ 1010 on

High Solids
Bentonite
Grout

SW

CL

SW

SW-
SM

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 20% fine gravel to 1/8";
subangular to rounded. Note: gravel is
mafics and granitic minerals.

Same as above (330 ft).

Same as above (330 ft).

Same as above (330 ft).

Lean CLAY (CL); hard clay lens with
sand and gravel.

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 20% fine gravel to 1/8";
subangular to rounded. Note: gravel is
mafics and granitic minerals.

Well-graded SAND with Silt and Gravel
(SW-SM); reddish yellow (7.5YR 6/6);
dry; 60% fine to coarse sand; 30% fine
gravel to 3/8"; subangular to rounded.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault

H
ea

ds
pa

ce
P

ID
At Time of Drilling: 477.00
At End of Drilling: Not Recorded
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3/11/17. Had to pull
casing back and redrill
part of the borehole.
PID = 0.1 ppm @ cyclone
and BZ.

Hammering with casing
hammer; no water added
downhole.

Hammering downhole
and with casing hammer.

Kelly down @ 1036, new
20' connection @ 1045.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering continuously.

High Solids
Bentonite
Grout

SW-
SM

GW-
GM

SW-
SM

Well-graded SAND with Silt and Gravel
(SW-SM); reddish yellow (7.5YR 6/6);
dry; 60% fine to coarse sand; 30% fine
gravel to 3/8"; subangular to rounded.
Note: gravel is fragmented from bit;
mafics and granitic minerals.

Same as above (360 ft); gravel to 3/4".

Well-graded GRAVEL with Silt and Sand
(GW-GM); brown (7.5YR 5/4); dry; 60%
fine to coarse gravel to 3/4"; angular to
rounded; 30% fine to coarse sand; 10%
silt. Note: gravel is mafics and granitic
minerals.
Well-graded SAND with Silt and Gravel
(SW-SM); brown (7.5YR 4/3); 70% fine
to coarse sand; 20% fine gravel to 1/4";
10% silt.

Same as above (372 ft).

Same as above (372 ft).
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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Hammering; no water
added downhole.

Kelly down @ 1118, new
20' connection @ 1134.

PID = 0.1 ppm @ cyclone
and BZ.

Kelly down @ 1216, new
20' connection @ 1457.
Rig repairs.

High Solids
Bentonite
Grout

SW

SP

SW

Well-graded SAND with Silt and Gravel
(SW-SM); brown (7.5YR 4/3); 70% fine
to coarse sand; 20% fine gravel to 1/4";
10% silt.

Poorly graded SAND (SP); brown
(7.5YR 5/3); dry; 90% medium to coarse
sand; trace fine gravel to 1/8"; 10% silt.
Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); dry; 70% fine to
coarse sand; 30% fine gravel to 1/2";
subangular to rounded; trace silt. Note:
gravel is mafics and granitic minerals.

Same as above (396 ft).

Same as above (396 ft).

Same as above (396 ft).

Same as above (396 ft).
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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PID = 0.9 ppm @ cyclone
and 0.0 ppm @ BZ.

Hammering continuously
with casing hammer.
Hammering intermittently
with downhole hammer.

No water added
downhole.

Kelly down @ 1520, new
20' connection. End of
3/11/17. Resume drilling
@ 0746 on 3/12/17.

PID = 0.1 ppm @ cyclone
and BZ.

Hammering; no water
added downhole.

High Solids
Bentonite
Grout

Top of
Bentonite Seal

SW

ML

SW

Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); dry; 70% fine to
coarse sand; 30% fine gravel to 1/2";
subangular to rounded; trace silt. Note:
gravel is mafics and granitic minerals.

Same as above (420 ft).

Same as above (420 ft); light brown
(7.5YR 6/4); 80% fine to coarse sand;
15% fine gravel to 1/4"; angular to
rounded; 5% silt.

Same as above (420 ft); light brown
(7.5YR 6/4); 80% fine to coarse sand;
15% fine gravel to 1/4"; angular to
rounded; 5% silt.

Same as above (420 ft); light brown
(7.5YR 6/4); 80% fine to coarse sand;
15% fine gravel to 1/4"; angular to
rounded; 5% silt.

SILT (ML); lens.

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 15% fine gravel to 1/2";
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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Hammering.

Kelly down @ 0806, new
20' connection @ 0823.

PID = 0.1 ppm @ cyclone
and BZ.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

PID = 0.1 ppm @ cyclone
and BZ.

PID = 1.8 ppm @ cyclone
and 0.3 ppm @ BZ.

Kelly down @ 0852, new
20' connection @ 0927.
Top of groundwater @
477 feet bgs.

Bentonite Seal

Top of 10/20
Sand

SW

SP-
SM

angular to rounded; 5% silt. Note: gravel
is mafics and granitic minerals.
Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 15% fine gravel to 1/2";
angular to rounded; 5% silt. Note: gravel
is mafics and granitic minerals.

Poorly graded SAND with Silt (SP-SM);
yellowish brown (10YR 5/4); dry; 80%
fine to medium sand; 10% fine gravel to
1/4"; rounded; 10% silt. Note: gravel is
mafics and granitic minerals.

Same as above (457 ft).

Same as above (457 ft).

Same as above (457 ft).
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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PID = 18.7 ppm @
cyclone and 0.3 ppm @
BZ.

PID = 119.8 ppm @
cyclone and 0.5 ppm @
BZ.

PID = 850 ppm @
cyclone and 1.7 ppm @
BZ.
Approximately 200
gallons of water added
downhole.

PID = 747 ppm @
cyclone and 6.2 ppm @
BZ.
Kelly down @ 1020, new
20' connection @ 1039.

PID = 31.4 ppm @
cyclone and 1.7 ppm @
BZ.

PID = 9.8 ppm @ cyclone
and 0.3 ppm @ BZ.

Hammering.
Approximately 50 gallons
of water added

Top of
Stainless Steel
0.040 Slot
Screen

Stainless Steel
0.040 Slot
Screen

Bottom of
Screen

Stainless Steel
Sump

Bottom of
Sump

SP-
SM

SW

Poorly graded SAND with Silt (SP-SM);
yellowish brown (10YR 5/4); wet; 80%
fine to medium sand; 10% fine gravel to
1/4"; rounded; 10% silt. Note: gravel is
mafics and granitic minerals.

Same as above (480 ft).

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
75% fine to coarse sand; 25% fine
gravel to 1/2"; subangular to rounded.
Note: gravel is mafics and granitic
minerals.

Same as above (492 ft).

Same as above (492 ft); poor cuttings
returns.
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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downhole.

PID = 4.6 ppm @ cyclone
and 0.3 ppm @ BZ.

PID = 1.7 ppm @ cyclone
and 0.3 ppm @ BZ.

Kelly down @ 1130, new
20' connection @ 1600.

Approximately 100
gallons of water added
downhole.
Total depth = 537 feet
bgs. Reached total depth
@ 1625 on 3/12/17.

Bottom of
10/20 Filter
Pack

Native Backfill

Bottom of Rat
Hole

SW

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
75% fine to coarse sand; 25% fine
gravel to 1/2"; subangular to rounded.
Note: poor cuttings returned.

Same as above (510 ft); gravel to 1".

Same as above (510 ft); gravel to 1".

Same as above (510 ft); gravel to 1".

Same as above (510 ft); gravel to 1".
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Material Description

Date TD Reached: 3/12/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/3/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards/T. Kunkel

Surface Completion Type: Vault
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After Drilling: 479.00
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Ground SurfaceGround Surface

Extraction Well Completion Diagram KAFB-106EX2

Not to Scale
BGS = Below Ground Surface

50
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33
_0

30
50

10
0_

A
11

Concrete Filled BollardConcrete Filled Bollard

Bentonite GroutBentonite Grout

3/8" Bentonite Chips3/8" Bentonite Chips

10/20 Colorado Silica Sand10/20 Colorado Silica Sand

9"x5' Steel Protective Casing
with Hinged Cover

9"x5' Steel Protective Casing
with Hinged Cover

3'x3' Concrete Well Pad3'x3' Concrete Well Pad

Portland Cement with 5% Bentonite
Calculated:______________

Actual:______________

Portland Cement with 5% Bentonite
Calculated:______________

Actual:______________
Top of High Solids Bentonite Grout
(ft BGS) ________
Top of High Solids Bentonite Grout
(ft BGS) ________

SDR 17 PVC
Flush Threaded Riser Pipe
SDR 17 PVC
Flush Threaded Riser Pipe

PVC CentralizersPVC Centralizers

Combination LockCombination Lock

3/8" Bentonite Chips
Calculated: ____________

Actual: ____________

3/8" Bentonite Chips
Calculated: ____________

Actual: ____________

 0.04" Slot Stainless Steel Wire Wrap Screen 0.04" Slot Stainless Steel Wire Wrap Screen

 304 Stainless Steel 5-ft Sump 304 Stainless Steel 5-ft Sump

Cement/Bentonite GroutCement/Bentonite Grout

20/40 Colorado Silica Sand20/40 Colorado Silica Sand

Pump/MotorPump/Motor

PVC CentralizersPVC Centralizers

PVC CentralizersPVC Centralizers

Installation Start Date/Time: ______________
Installation End Date/Time: ______________
Completion Date: ______________________

Installation Start Date/Time: ______________
Installation End Date/Time: ______________
Completion Date: ______________________

PVC CentralizersPVC Centralizers

Discharge PipeDischarge Pipe

Pump Power CablePump Power Cable

PVC Centralizers ft BGSPVC Centralizers ft BGS

11/3/4" Borehole (ft BGS) ____________11/3/4" Borehole (ft BGS) ____________

10/20 Colorado Silica Sand (ft BGS)
__________ to _________
Calculated: ____________

Actual: ____________

10/20 Colorado Silica Sand (ft BGS)
__________ to _________
Calculated: ____________

Actual: ____________

High Solids Bentonite Grout
______ to _______(ft BGS) 
Calculated: _____________

Actual: _____________

High Solids Bentonite Grout
______ to _______(ft BGS) 
Calculated: _____________

Actual: _____________

Top of Well Vault ElevationTop of Well Vault Elevation

13-3/8" Borehole13-3/8" Borehole

(4,816.90) = (4,816.90) = Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 
model were used to determine elevations of all surveyed points.

Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 
model were used to determine elevations of all surveyed points.

Top of Casing Elevation (ft BGS) ______Top of Casing Elevation (ft BGS) ______

1.5" Pipe
60' Stainless at Bottom with
460' Carbon Steel Pipe at Top

1.5" Pipe
60' Stainless at Bottom with
460' Carbon Steel Pipe at Top

1.25-inch Drop Tube with
Dedicated Transducer

1.25-inch Drop Tube with
Dedicated Transducer

Fiberglass Vault ~5x4x3 feet deepFiberglass Vault ~5x4x3 feet deepWater and Electrical UtilitiesWater and Electrical Utilities

TBD (AMSL)TBD (AMSL)

2/21/17@16222/21/17@1622
2/26/17@16282/26/17@1628

4/19/174/19/17

Top of Cement Seal (ft BGS) _________Top of Cement Seal (ft BGS) _________44

4040 446446
260.0 ft3260.0 ft3

34.19 ft334.19 ft3
34.19 ft334.19 ft3

15.3 ft315.3 ft3
13.4 ft313.4 ft3

28.8 ft328.8 ft3
35.0 ft335.0 ft3

476.8476.8 535535

441.18 ft3441.18 ft3

4040

260260

33

Water Table (ft BGS) ______________Water Table (ft BGS) ______________

Top of Seal (ft BGS) ______________Top of Seal (ft BGS) ______________

Bottom of Seal (ft BGS) ____________Bottom of Seal (ft BGS) ____________

Top of Screen (ft BGS) ____________Top of Screen (ft BGS) ____________

Bottom of Screen (ft BGS) ________Bottom of Screen (ft BGS) ________

Bottom of Sump (ft BGS) _________Bottom of Sump (ft BGS) _________

Total Depth (ft BGS) _____________Total Depth (ft BGS) _____________

446.4446.4

477477

476.8476.8

487487

502502

507507

537537



Borehole was pot holed
with air knife to 5 feet
bgs. No cuttings
returned.

Begin drilling with 13-3/8"
drive casing @ 1622 on
2/21/17. Driller is using
under reamer on
downhole hammer, roller
stabilizer, and two drill
collars. Cuttings brought
to surface will be biased
fine.

No water added
downhole.
Kelly down @ 1638, new
20' connection @ 1644.

PID = 0.1 ppm @ cyclone
and BZ.

No water added.

Hammering downhole.

Vault

Top of Casing

Top of
Portland
Cement with
Bentonite

Portland
Cement with
Bentonite

ML

CL

SILT with Gravel (ML); based on water
knief.

SILT with Gravel (ML); yellowish red
(5YR 4/6); dry; 80% silt; 20% fine gravel
to 1/2"; subangular to rounded; trace
coarse sand. Note: gravel is mafics and
granitic minerals.

Same as above (5 ft).

Same as above (5 ft); 70% silt; 30%
gravel to 1".

Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; 30% fine to
coarse gravel to 1"; 10% coarse sand;
trace medium sand. Note: gravel is
mafics and granitic minerals. Large
gravel fragments present.

Sandy lean CLAY (CL); light brown
(7.5YR 6/3); slightly moist; 70% clay;
30% fine to coarse sand; trace gravel to
1/4".
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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Hammering downhole.

Kelly down @ 1701. End
of 2/21/17. Resume
drilling @ 0923 on
2/22/17.

PID = 0.0 ppm @ cyclone
and BZ.

Hammering downhole;
no water added
downhole.

PID = 0.0 ppm @ cyclone
and BZ.

Kelly down @ 1008, new
20' connection @ 1052.

Portland
Cement with
Bentonite

Top of High
Solids
Bentonite
Grout

ML

CH

ML

Gravelly SILT (ML); light reddish brown
(5YR 6/4); slightly moist; 60% silt; trace
clay; 40% fine gravel to 1/2"; subangular
to rounded; trace medium to coarse
sand.

Same as above (30 ft).

Fat CLAY with Sand (CH); light brown
(7.5YR 6/4); slightly moist; medium
plasticity; 75% clay; 25% fine to coarse
sand.

Gravelly SILT (ML); reddish brown (5YR
5/4); dry; 60% silt; 20% fine to medium
sand; trace coarse sand; 20% fine gravel
to 1/4".

Same as above (43 ft).

Same as above (43 ft).
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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PID = 0.1 ppm @ cyclone
and BZ.

Hammering downhole
and with casing hammer.

PID = 0.1 ppm @ cyclone
and BZ.

No water added
downhole.

Kelly down @ 1102, new
20' connection @ 1110.

PID = 0.1 ppm @ cyclone
and BZ.

Hammering downhole
and with casing hammer.

High Solids
Bentonite
Grout

ML

CL

ML

Sandy SILT (ML); reddish yellow (7.5YR
6/6); dry; 70% silt; 25% fine to coarse
sand; 5% fine gravel to 1/4"; angular to
rounded.

Same as above (60 ft).

Same as above (60 ft).

Sandy lean CLAY (CL); yellowish red
(5YR 5/6); slightly moist; 70% clay; 25%
fine to medium sand; 5% fine gravel to
1/8".

Same as above (75 ft).

Sandy SILT with Gravel (ML); pink (5YR
7/4); 40% silt; 40% fine to medium sand;
20% gravel. Note: gravel is fragmented
and coated with silt.
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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No water added.

Kelly down @ 1140, new
20' connection @ 1253.

PID = 0.1 ppm @ cyclone
and BZ.

Continuous hammering.

PID = 0.1 ppm @ cyclone
and BZ.

Kelly down @ 1305, new
20' connection @ 1418.

High Solids
Bentonite
Grout

ML

CL

SP

CL

Sandy SILT with Gravel (ML); pink (5YR
7/4); 40% silt; 40% fine to medium sand;
20% gravel. Note: gravel is fragmented
and coated with silt.

Sandy lean CLAY (CL); brown (7.5YR
5/4); nonplastic; 70% clay; 30% fine
sand; trace gravel fragments. Note:
gravel is mafics.

Poorly graded SAND (SP); light brown
(7.5YR 6/4); dry; 100% fine sand; trace
medium and coarse sand; trace fine
gravel to 1/4"; subangular to rounded.
Note: gravel is mafics and granitic
minerals.

Same as above (98 ft).

Same as above (98 ft).

Same as above (98 ft).

Lean CLAY with Sand (CL); strong
brown (7.5YR 5/6); slightly moist; 60%
clay; 20% silt; 20% fine sand.
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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PID = 0.1 ppm @ cyclone
and BZ.

Hammering downhole
and with casing hammer.

No water added.

Kelly down @ 1433, new
20' connection @ 1439.

PID = 0.1 ppm @ cyclone
and BZ.

Hammering.

High Solids
Bentonite
Grout

CL

Lean CLAY with Sand (CL); strong
brown (7.5YR 5/6); slightly moist; 60%
clay; 20% silt; 20% fine sand.

Same as above (120 ft).

Same as above (120 ft).

Same as above (120 ft).

Same as above (120 ft).

Same as above (120 ft).

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

120

125

130

135

140

145

150

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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Kelly down @ 1459, new
20' connection @ 1525.

PID = 0.1 ppm @ cyclone
and BZ.

Added 20 gallons of
water downhole to clear
clay plug from under
reamer.

Kelly down @ 1636, new
20' connection @ 1649.

High Solids
Bentonite
Grout

CL

SP

CL

ML

SM

SP

Lean CLAY with Sand (CL); strong
brown (7.5YR 5/6); slightly moist; 60%
clay; 20% silt; 20% fine sand.

Poorly graded SAND (SP); brown
(7.5YR 5/3); dry; 95% fine sand; trace
medium sand; 5% gravel fragments.

Lean CLAY with Sand (CL); reddish
yellow (7.5YR 6/6); slightly moist;
nonplastic; 80% clay; 20% fine to
medium sand.

Same as above (163 ft).

Sandy SILT (ML); light brown (7.5YR
6/4); dry; 60% silt; 40% fine to coarse
sand; trace gravel fragments.

Silty SAND (SM); light brown (7.5YR
6/4); dry; 80% fine to coarse sand; 20%
silt.
Poorly graded SAND (SP); light brown
(7.5YR 6/4); dry; 95% fine sand; trace
medium and coarse sand; 5% gravel
fragments.
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At End of Drilling: Not Recorded
After Drilling: 476.60
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PID = 0.1 ppm @ cyclone
and BZ.

Hammering; slow rate of
penetration.

Kelly down @ 1525. End
of 2/22/17. Resume
drilling @ 1103 on
2/23/17.

PID = 0.0 ppm @ cyclone
and BZ.

Hammering; no water
added downhole.

High Solids
Bentonite
Grout

SP

SW

SP

SM

Poorly graded SAND (SP); light brown
(7.5YR 6/4); dry; 95% fine sand; trace
medium and coarse sand; 5% gravel
fragments.

Well-graded SAND (SW); light brown
(7.5YR 6/3); dry; 95% fine to coarse
sand; trace gravel fragments; 5% silt.

Same as above (184 ft).

Poorly graded SAND (SP); light brown
(7.5YR 6/4); dry; 100% fine sand; trace
medium and coarse sand; trace silt.

Same as above (192 t).

Silty SAND (SM); light brown (7.5YR
6/4); dry; 75% fine sand; trace medium
and coarse sand; 25% silt.
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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Continuous hammering;
no water added
downhole.

Kelly down @ 1149, new
20' connection @ 1300.

PID = 0.1 ppm @ cyclone
and BZ.

@ 225 - 240 ft: almost no
drill cuttings returned.

Kelly down @ 1410, new
20' connection @ 1420.

High Solids
Bentonite
Grout

ML

SW-
SM

CL

Sandy SILT (ML); light brown (7.5YR
6/3); dry; 70% silt; 30% fine to medium
sand; trace coarse sand.

Same as above (210 ft).

Well-graded SAND with Silt (SW-SM);
brown (7.5YR 5/4); dry; 90% fine to
coarse sand; 10% silt.

Sandy lean CLAY (CL); brown (7.5YR
5/3); nonplastic; 60% clay; 40% fine to
coarse sand; trace gravel fragments.

@ 225 ft: Possible GRAVEL lens.

Same as above (222 ft).

Same as above (222 ft).
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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Added approximately 200
gallons of water
downhole.

Stop drilling @ 1450 on
2/23/17 due to casing
hammer failure. Resume
drilling @ 0837 on
2/24/17.

Added approximately 40
gallons of water
downhole to lift cuttings.

Kelly down @ 0903, new
5' connection @ 0914.
Trip to telescope in
11-3/4" casing. Resume
drilling @ 1640.
PID = 0.1 ppm @ cyclone
and BZ.

Poor cuttings returned.

High Solids
Bentonite
Grout

CL

SM

GM

CL

Sandy lean CLAY (CL); brown (7.5YR
5/3); nonplastic; 60% clay; 40% fine to
coarse sand; trace gravel fragments.

Silty SAND with Gravel (SM); brown
(7.5YR 5/4); 40% fine to coarse sand;
20% gravel fragments; 40% silt. Note:
possibly interbedded GRAVEL lens.

Same as above (247 ft).

Silty GRAVEL (GM); 60% gravel
fragments; 40% silt.

Lean CLAY with Sand (CL); reddish
brown (5YR 5/4); low plasticity; 75%
clay; 25% fine to medium sand.

Remarks
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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After Drilling: 476.60
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Poor cuttings returned.

Kelly down @ 1715. End
of 2/24/17. Resume
drilling @ 0807 on
2/25/17.

PID = 0.1 ppm @ cyclone
and BZ.

Hammering.

Poor cuttings returned.

No water added
downhole. Good returns.

Kelly down @ 0905, new
20' connection @ 0928.

High Solids
Bentonite
Grout

CL

SW

Lean CLAY with Sand (CL); reddish
brown (5YR 5/4); low plasticity; 75%
clay; 25% fine to medium sand.

Same as above (270 ft).

Same as above (270 ft).

Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); dry to slightly moist;
85% fine to coarse sand; 15% fine
gravel to 1/4". Note: lots of gravel
fragments.

Same as above (285 ft).

Same as above (285 ft).
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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After Drilling: 476.60
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PID = 0.1 ppm @ cyclone
and BZ.

No hammering; no water
added downhole.

Hammering downhole
only. Add approximately
50 gallons of water to
remove clay from
hammer and bit.

Kelly down @ 1100,
change to tricone bit.
New 20' connection @
1414.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

High Solids
Bentonite
Grout

SW

SW-
SM

Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); dry to slightly moist;
85% fine to coarse sand; 15% fine
gravel to 1/4". Note: lots of gravel
fragments.

Same as above (300 ft).

Same as above (300 ft).

Well-graded SAND with Silt and Gravel
(SW-SM); brown (7.5YR 4/4); 70% fine
to coarse sand; 20% fine gravel to 1/2";
10% silt.

Same as above (317 ft).

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

300

305

310

315

320

325

330

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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Slow rate of penetration.

Hammering; no water
added downhole.

Kelly down @ 1543, new
20' connection @ 1611.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Hammering; no water
added downhole.

Rate of penetration
increases.

Kelly down @ 1720, new
20' connection @ 1730.

High Solids
Bentonite
Grout

SW-
SM

SP

SW

Well-graded SAND with Silt and Gravel
(SW-SM); brown (7.5YR 4/4); dry to
moist; 70% fine to coarse sand; 20% fine
gravel to 1/2"; 10% silt.

Same as above (330 ft).

Poorly graded SAND (SP); pink (7.5YR
7/3); dry; 100% fine sand; trace medium
and coarse sand.

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); dry; 75% fine to
coarse sand; 25% fine gravel to 1/2";
trace silt. Note: interbedded SAND
(75%) with Silt (10%) and Gravel (15%).

Same as above (344 ft).

Same as above (344 ft).
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Hammering; no water
added downhole.

Good cuttings returned.

Kelly down @ 1800. End
of 2/25/17. Resume
drilling @ 0900 on
2/26/17.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Hammering. No water
added downhole.

High Solids
Bentonite
Grout

SW

SW-
SM

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); dry; 75% fine to
coarse sand; 25% fine gravel to 1/2";
trace silt. Note: interbedded SAND
(75%) with Silt (10%) and Gravel (15%).

Same as above (360 ft).

Same as above (360 ft).

Well-graded SAND with Silt and Gravel
(SW-SM); brown (7.5YR 4/4); 70% fine
to coarse sand; 20% fine gravel to 1/2";
10% silt.

Same as above (377 ft).
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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Kelly down @ 0920, new
20' connection @ 0928.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Stop drilling to repair
casing hammer.

Kelly down @ 1047, new
20' connection @ 1128.
Conduct rig repairs.

High Solids
Bentonite
Grout

SW-
SM

SP-
SM

SW-
SM

Well-graded SAND with Silt and Gravel
(SW-SM); brown (7.5YR 4/4); 70% fine
to coarse sand; 20% fine gravel to 1/2";
10% silt.

Same as above (390 ft).

Same as above (390 ft).

Poorly graded SAND with Silt (SP-SM);
brown (7.5YR 5/3); dry; 90% fine sand;
trace medium and coarse sand; 10% silt.

Same as above (407 ft).

Well-graded SAND with Silt and Gravel
(SW-SM); pinkish gray (7.5YR 6/2); dry;
70% fine to coarse sand; 20% gravel to
1/4"; angular to rounded; 10% silt.
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers

Page 14 of 18

Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering; no water
added downhole.

PID = 0.1 ppm @ cyclone
and BZ.

Kelly down @ 1204, new
20' connection @ 1244.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering; no water
added downhole.

High Solids
Bentonite
Grout

Top of
Bentonite Seal

SW-
SM

Well-graded SAND with Silt and Gravel
(SW-SM); pinkish gray (7.5YR 6/2); dry;
70% fine to coarse sand; 20% fine
gravel to 1/4"; angular to rounded; 10%
silt. Note: gravel is mafics and granitic
minerals.

Same as above (420 ft).

Same as above (420 ft).

Same as above (420 ft).

Same as above (420 ft).
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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Hammering; no water
added downhole.

Kelly down @ 1326, new
20' connection @ 1350.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

PID = 2.7 ppm @ cyclone
and 0.2 ppm @ BZ.

Kelly down @ 1420, new
20' connection @ 1429.
Top of groundwater @
477 feet bgs.

Bentonite Seal

Top of 10/20
Sand

SW-
SM

SM

SW-
SM

Well-graded SAND with Silt and Gravel
(SW-SM); pinkish gray (7.5YR 6/2); dry;
70% fine to coarse sand; 20% fine
gravel to 1/4"; angular to rounded; 10%
silt. Note: gravel is mafics and granitic
minerals.

Boulders or large cobbles.

Silty SAND (SM); light brown (7.5YR
6/3); dry; 75% fine to coarse sand; 5%
fine gravel to 1/8"; subrounded to
rounded; 20% silt.

Same as above (456 ft).

Same as above (456 ft). Note: slight fuel
odor.

Same as above (456 ft); moist. Note:
slight fuel odor.

Well-graded SAND with Silt (SW-SM);
brown (7.5YR 4/3); moist; 90% fine to
coarse sand; trace fine gravel to 1/8";
10% silt. Note: slight fuel odor.

2.5

2.9

3.3
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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Measurement based on
level measured at
monitoring well prior to
drilling disturbance.
PID = 44.7 ppm @
cyclone and 0.1 ppm @
BZ.

PID = 127.9 ppm @
cyclone and 0.3 ppm @
BZ.

PID = 293.6 ppm @
cyclone and 33.5 ppm @
BZ.

PID = 227.9 ppm @
cyclone and 28.7 ppm @
BZ.
Kelly down @ 1508, new
20' connection @ 1520.

PID = 125.4 ppm @
cyclone and 12.2 ppm @
BZ.

PID = 7.4 ppm @ cyclone
and 4.2 ppm @ BZ.

Top of
Stainless Steel
0.040 Slot
Screen

Stainless Steel
0.040 Slot
Screen

Bottom of
Screen

Stainless Steel
Sump

Bottom of
Sump

SW-
SM

SW

Well-graded SAND with Silt (SW-SM);
brown (7.5YR 4/3); wet; 90% fine to
coarse sand; trace fine gravel to 1/8";
10% silt. Note: Fuel odor.

Same as above (480 ft). Note: strong
fuel odor.

Same as above (480 ft). Note: strong
fuel odor.

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
75% fine to coarse sand; 25% fine
gravel to 1/2"; subrounded to rounded;
trace silt. Note: gravel is mafics and
granitic minerals. Fuel odor.

Same as above (497 ft).
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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After Drilling: 476.60
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PID = 5.6 ppm @ cyclone
and 2.8 ppm @ BZ.

PID = 2.2 ppm @ cyclone
and 2.4 ppm @ BZ.

Kelly down @ 1556, new
20' connection @ 1608.

PID = 1.9 ppm @ cyclone
and 2.2 ppm @ BZ.

Poor cuttings returned.

PID = 2.1 ppm @ cyclone
and 0.8 ppm @ BZ.

PID = 3.3 ppm @ cyclone
and 1.0 ppm @ BZ.

PID = 2.9 ppm @ cyclone
and 1.2 ppm @ BZ.

Total depth = 537 feet
bgs. Reached total depth
@ 1628 on 2/26/17.

Bottom of
10/20 Filter
Pack
Native Backfill
Bottom of Rat
Hole

SW

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
75% fine to coarse sand; 25% fine
gravel to 1/2"; subrounded to rounded;
trace silt. Note: gravel is mafics and
granitic minerals. Fuel odor.

Same as above (510 ft).

Same as above (510 ft).

Same as above (510 ft).

No cuttings returned.
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Material Description

Date TD Reached: 2/26/17
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 2/21/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106EX2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At End of Drilling: Not Recorded
After Drilling: 476.60
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Ground SurfaceGround Surface

Top of Cement Seal (ft BGS) ________Top of Cement Seal (ft BGS) ________

Sampling Pump/MotorSampling Pump/Motor
Stainless Steel Check ValveStainless Steel Check Valve
Flow Control ValveFlow Control Valve

Injection Well Completion Diagram KAFB-106IN1

Not to Scale
BGS = Below Ground Surface

50
04

33
_0

30
50

10
0_

A
8

Concrete Filled BollardConcrete Filled Bollard

Bentonite GroutBentonite Grout

3/8" Bentonite Chips3/8" Bentonite Chips

10/20 Colorado Silica Sand10/20 Colorado Silica Sand

9"x5' Steel Protective Casing
with Hinged Cover

9"x5' Steel Protective Casing
with Hinged Cover

3'x3' Concrete Well Pad3'x3' Concrete Well Pad

Portland Cement with 5% Bentonite
Calculated: ________

Actual: ________

Portland Cement with 5% Bentonite
Calculated: ________

Actual: ________ Top of High Solids Bentonite Grout
(ft BGS) __________
Top of High Solids Bentonite Grout
(ft BGS) __________

SDR 17 PVC
Flush Threaded Riser Pipe
SDR 17 PVC
Flush Threaded Riser Pipe

PVC CentralizersPVC Centralizers

Combination LockCombination Lock

High Solids Bentonite Grout
_______ to _______ ft BGS

Calculated: ________
Actual: ________

High Solids Bentonite Grout
_______ to _______ ft BGS

Calculated: ________
Actual: ________

3/8" Bentonite Chips
Calculated: ________

Actual: ________

3/8" Bentonite Chips
Calculated: ________

Actual: ________

 0.04" Slot Stainless Steel
Wire Wrap Screen

 0.04" Slot Stainless Steel
Wire Wrap Screen

 304 Stainless Steel Sump 304 Stainless Steel Sump

Cement/Bentonite GroutCement/Bentonite Grout

20/40 Colorado Silica Sand20/40 Colorado Silica Sand

PVC CentralizersPVC Centralizers

PVC Centralizers at the top
and bottom of the screen

PVC Centralizers at the top
and bottom of the screen

Installation Start Date/Time: ___________________
Installation End Date/Time: ___________________
Completion Date: ___________________________

Installation Start Date/Time: ___________________
Installation End Date/Time: ___________________
Completion Date: ___________________________

PVC CentralizersPVC Centralizers

Injection PipeInjection Pipe

Pump Power CablePump Power Cable

PVC Centralizers ft BGSPVC Centralizers ft BGS

11 3/4" Borehole (ft BGS)_________11 3/4" Borehole (ft BGS)_________260260

10/20 Colorado Silica Sand
_______ to _______ ft BGS

Calculated: ________
Actual: ________

10/20 Colorado Silica Sand
_______ to _______ ft BGS

Calculated: ________
Actual: ________

Top of Well Vault ElevationTop of Well Vault Elevation

13-3/8" Borehole13-3/8" Borehole

(4,816.90) = (4,816.90) = Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 
model were used to determine elevations of all surveyed points.

Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 
model were used to determine elevations of all surveyed points.

Top of Casing Elevation (ft BGS) _______Top of Casing Elevation (ft BGS) _______

1.5" Pipe
60' Stainless at Bottom with
460' Carbon Steel Pipe at Top

1.5" Pipe
60' Stainless at Bottom with
460' Carbon Steel Pipe at Top

1.25-inch Drop Tube with
Dedicated Transducer

1.25-inch Drop Tube with
Dedicated Transducer

Fiberglass Vault ~5x4x3 feet deepFiberglass Vault ~5x4x3 feet deep
44

33

4040 436436

4040

Water and Electrical UtilitiesWater and Electrical Utilities

TBD (AMSL)TBD (AMSL)

3/16/17@08203/16/17@0820
3/20/17@15003/20/17@1500

4/19/174/19/17

Water Table (ft BGS) ______________Water Table (ft BGS) ______________

Top of Seal (ft BGS) ______________Top of Seal (ft BGS) ______________

Bottom of Seal (ft BGS) ____________Bottom of Seal (ft BGS) ____________

Top of Screen (ft BGS) ____________Top of Screen (ft BGS) ____________

Bottom of Screen (ft BGS) ________Bottom of Screen (ft BGS) ________

Bottom of Sump (ft BGS) _________Bottom of Sump (ft BGS) _________

Total Depth (ft BGS) _____________Total Depth (ft BGS) _____________

436436

477477
467467

477477

497497

502502

537537

254.76 ft3254.76 ft3

34.19 ft334.19 ft3
34.19 ft334.19 ft3

15.3 ft315.3 ft3
36.2 ft336.2 ft3

26.85 ft326.85 ft3
29.5 ft329.5 ft3

467467 514514

561.49 ft3561.49 ft3



Borehole was pot holed
with air knife to 5 feet
bgs. No cuttings
returned.

Begin drilling with 13-3/8"
drive casing @ 0820 on
3/16/17. Driller is using
underreamer and
stabilizer.

Hammering downhole
only. No water added
downhole.

Kelly down @ 0839, new
20' connection @ 0855.

PID = 0.1 ppm @
breathing zone (BZ) and
cyclone.

Hammering downhole.
No water added
downhole.

Vault

Top of Casing

Top of
Portland
Cement with
Bentonite

Portland
Cement with
Bentonite

ML

SILT with Gravel (ML); based on water
knife.

SILT with Gravel (ML); yellowish red
(5YR 5/6); dry; 80% silt; 20% fine gravel
to 1/2"; subangular to rounded; trace
coarse sand. Note: gravel is mafics and
granitic minerals; fragmented by
downhole hammer.

Same as above (5 ft).

Same as above (5 ft); gravel to 1".

Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; 30% fine to
coarse gravel; subangular to rounded;
10% coarse sand. Note: gravel is mafics
and granitic minerals.

Sandy SILT (ML); yellowish red (5YR
4/6); dry; 70% silt; trace clay; 30% fine to
coarse sand; trace fine gravel to 1/8".
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault

H
ea

ds
pa

ce
P

ID
At Time of Drilling: 477.00
At End of Drilling: Not Recorded
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Hammering downhole.
No water added
downhole.

Kelly down @ 0925, new
20' connection @ 0937.

PID = 0.2 ppm @ BZ and
0.4 ppm @ cyclone.

Hammering downhole.
No water added
downhole.

Kelly down @ 1015, new
20' connection @ 1355.

Portland
Cement with
Bentonite

Top of High
Solids
Bentonite
Grout

ML

CH

ML

CL

Sandy SILT (ML); yellowish red (5YR
4/6); dry; 70% silt; trace clay; 30% fine to
coarse sand; trace fine gravel to 1/8".

Fat CLAY (CL); strong brown (7.5YR
5/8); medium plasticity; 100% clay; trace
fine sand.
Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; trace clay; 40%
fine gravel to 3/4"; angular to
subrounded; trace fine sand.

Same as above (35 ft).

Sandy lean CLAY (CL); light brown
(7.5YR 6/3); nonplastic; 70% clay; 30%
fine sand; trace fine gravel to 1/8".

Gravelly lean CLAY (CL); reddish brown
(5YR 5/4); dry; 60% fines; 30% fine
gravel to 1/2"; subrounded to rounded;
10% fine sand. Note: majority of the
fines observed in cuttings were clay.

Same as above (46 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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PID = 0.1 ppm @ BZ and
cyclone.

Hammering downhole.
No water added
downhole.

Begin hammering with
casing hammer.

Kelly down @ 1424, new
20' connection @ 1439.

PID = 0.1 ppm @ BZ and
0.3 ppm @ cyclone.

Hammering downhole
and with casing hammer.
No water added
downhole.

High Solids
Bentonite
Grout

CL

Gravelly lean CLAY (CL); reddish brown
(5YR 5/4); dry; 60% fines; 30% fine
gravel to 1/2"; subrounded to rounded;
10% fine sand. Note: majority of the
fines observed in cuttings were clay.
@ 61 ft: Sandy lean CLAY with Gravel
(CL); reddish yellow (7.5YR 4/6); dry;
70% fines; 15% fine to coarse sand;
15% fine gravel to 1/8". Note: majority of
the fines observed in cuttings were clay.

Same as above (61 ft).

Same as above (61 ft).

Sandy lean CLAY (CL); yellowish red
(5YR 5/6); dry; medium plasticity; 70%
clay; 25% fine to medium sand; 5%
gravel fragments.
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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Hammering downhole
and with casing hammer.
No water added
downhole.

Kelly down @ 1520, new
20' connection @ 1530.

PID = 0.2 ppm @ BZ and
cyclone.

Hammering downhole
and with casing hammer.

No water added
downhole.

Kelly down @ 1553, new
20' connection @ 1640.

High Solids
Bentonite
Grout

CL

SP

SM

CL

Sandy lean CLAY (CL); yellowish red
(5YR 5/6); dry; medium plasticity; 70%
clay; 25% fine to medium sand; 5%
gravel fragments.

Color change to gray from 93 - 95 ft.

Poorly graded SAND (SP); brown
(7.5YR 5/4); dry; 90% fine sand; 10%
silt.

Same as above (97 ft); trace coarse
sand.

Same as above (97 ft).

Silty SAND with Gravel (SM); pink (5Y
7/4); dry; 40% fine to coarse sand; 20%
gravel fragments; angular; 40% silt.

Same as above (110 ft).

Description on following page.
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At End of Drilling: Not Recorded
After Drilling: 476.60
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PID = 0.1 ppm @ BZ and
0.2 ppm @ cyclone.
Hammering downhole
and with casing hammer.

No water added
downhole.

Kelly down @ 1710. End
of 3/16/17. Resume
drilling @ 0745 on
3/17/17.

PID = 0.1 ppm @ BZ and
0.2 ppm @ cyclone.

Hammering downhole
and with casing hammer.
No water added
downhole.

High Solids
Bentonite
Grout

CL

SW

CL

Lean CLAY with Sand (CL); light reddish
brown (5YR 6/8); dry to slightly moist;
80% clay; 20% fine sand; trace medium
and coarse sand.

Same as above (120 ft).

Well-graded SAND with Gravel (SW);
reddish gray (5YR 5/2); dry; 80% fine to
coarse sand; 20% fine gravel to 1/4";
subrounded to rounded.

Same as above (132 ft).

Sandy lean CLAY (CL); reddish yellow
(5YR 6/8); dry to slightly moist; low
plasticity; 60% clay; 40% fine sand; trace
gravel fragments.

Same as above (142 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60
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Hammering. No water
added dowhole or at
cyclone.

Kelly down @ 0819, new
20' connection @ 0829.

PID = 0.2 ppm @ BZ and
0.3 ppm @ cyclone.

Hammering downhole
and with casing hammer.

Kelly down @ 0907, new
20' connection @ 0927.

High Solids
Bentonite
Grout

CL

SW

SP

Sandy lean CLAY (CL); reddish yellow
(5YR 6/8); dry to slightly moist; low
plasticity; 60% clay; 40% fine sand; trace
gravel fragments.

Same as above (150 ft).

Well-graded SAND (SW); reddish yellow
(5YR 6/6); dry; 95% fine to coarse sand;
trace gravel fragments; 5% silt.

Poorly graded SAND (SP); light brown
(7.5YR 6/4); dry; 100% fine sand; trace
medium and coarse.

Same as above (165 ft).

Same as above (165 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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PID = 0.1 ppm @ BZ and
cyclone.

No hammering. Suspend
drive casing while
moving down.

No water added
downhole.

Kelly down @ 0952, new
20' connection.

PID = 0.1 ppm @ BZ and
cyclone.

Hammering downhole
and with casing hammer.
No water added
downhole.

High Solids
Bentonite
Grout

SP

SW

SP

SW

Poorly graded SAND (SP); light brown
(7.5YR 6/4); dry; 100% fine sand; trace
medium and coarse.

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); 85% fine to
coarse sand; 15% fine gravel to 1/4";
subrounded to rounded. Note: gravel is
mafics and granitic minerals.

Same as above (185 ft).

Same as above (185 ft).

Poorly graded SAND (SP); light brown
(7.5YR 6/3); dry; 100% medium sand;
trace coarse sand.

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); 80% fine to
coarse sand; 20% fine gravel to 1/2";
angular to rounded. Note: gravel is
mafics and granitic minerals.
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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Hammering downhole
and with casing hammer.

Kelly down @ 1026, new
20' connection @ 1034.

PID = 0.1 ppm @ BZ and
cyclone.

Driller added
approximately 100
gallons of water
downhole.

Hard drilling.

Hammering.

Kelly down @ 1138, new
20' connection @ 1245.

High Solids
Bentonite
Grout

SW

CL

GW

SW

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); 80% fine to
coarse sand; 20% fine gravel to 1/2";
angular to rounded. Note: gravel is
mafics and granitic minerals.

Well-graded SAND (SW); pinkish gray
(7.5YR 6/2); dry; 100% fine to coarse
sand.

Well-graded SAND with Gravel (SW);
pinkish gray (7.5YR 6/2); 70% fine to
coarse sand; 30% fine gravel to 1/4";
angular to rounded.
Lean CLAY with Sand (CL); strong
brown (7/5YR 5/6); moist; 80% clay;
20% fine to medium sand.
Well-graded GRAVEL with Sand (GW);
dark brown (7.5YR 3/3); 50% fine to
coarse gravel to 1-1/4"; angular to
rounded; 45% fine to coarse sand; 5%
silt. Note: gravel is mafics and granitic
minerals.
Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 75% fine to coarse
sand; 25% fine to coarse gravel to 1";
subangular to rounded; trace silt. Note:
gravel is mafics and granitic minerals.

Same as above (224 ft).

Same as above (224 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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Hammering downhole
and with casing hammer.
No water added
downhole.

Kelly down @ 1305, new
5' connection @ 1333.
Trip drill sting to run in
with 11-3/4" casing. End
of 3/17/17. Resume
drilling @ 0835 on
3/18/17.
PID = 0.1 ppm @ BZ and
cyclone.

Hammering downhole
and intermittently with
casing hammer.

High Solids
Bentonite
Grout

SW

SM

CL

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 75% fine to coarse
sand; 25% fine to coarse gravel to 1";
subangular to rounded; trace silt. Note:
gravel is mafics and granitic minerals.

Same as above (240 ft).

Silty SAND with Gravel (SM); brown
(7.5YR 5/4); 60% fine to medium sand;
20% fine gravel to 1/2"; subangular to
rounded; 20% silt.

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); low plasticity; 70% clay; 25%
fine sand; 5% fine gravel to 1/8";
subrounded to rounded.

Same as above (258 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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After Drilling: 476.60
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PID = 0.0 ppm @ BZ and
0.1 ppm @ cyclone.
No water added
downhole.

Kelly down @ 0800, new
20' connection @ 0910.

PID = 0.1 ppm @ BZ and
cyclone.

Driller added
approximately 100
gallons of water dowhole.
Resume drilling @ 1310.

Hammering downhole.

Kelly down @ 1328, new
20' connection @ 1341.

High Solids
Bentonite
Grout

CL

SP

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); low plasticity; 70% clay; 25%
fine sand; 5% fine gravel to 1/8";
subrounded to rounded.

No cuttings returned. Cyclone plugged
and drill bit is stuck. Cuttings appear to
be coarse sand with gravel and clay.

Poorly graded SAND (SP); light brown
(7.5YR 6/4); 100% fine sand; trace
medium and coarse sand.

Same as above (283 ft).

Same as above (283 ft).

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

270

275

280

285

290

295

300

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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B
O

R
E

H
O

LE
_L

O
G

 -
 C

B
&

I_
D

R
IL

LI
N

G
.G

D
T

 -
 5

/9
/1

7 
16

:1
4 

- 
Z

:\K
A

F
B

 R
A

P
ID

\G
IN

T
\K

A
F

B
_R

A
P

ID
_1

1-
1

-2
0

16
.G

P
J



PID = 0.0 ppm @ BZ and
cyclone.

Hammering downhole.
No water added
downhole.

Kelly down @ 1356, new
20' connection @ 1403.

PID = 0.0 ppm @ BZ and
cyclone.

No water added
downhole.

High Solids
Bentonite
Grout

SP

SW

CL

SW

Poorly graded SAND (SP); light brown
(7.5YR 6/4); 100% fine sand; trace
medium and coarse sand.
Well-graded SAND with Gravel (SW);
brown (7.5YR 6/4); 80% fine to coarse
sand; 20% fine to coarse gravel to 1";
subangular to rounded; trace silt.

Same as above (302 ft).

Same as above (302 ft).

Same as above (302 ft).

Sandy lean CLAY (CL); nonplastic; 60%
clay; 20% fine to medium sand; 20% fine
gravel to 1/4"; angular to rounded.

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 70% fine to coarse
sand; 30% fine gravel to 1/4";
subrounded to rounded.

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

300

305

310

315

320

325

330

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault

H
ea

ds
pa

ce
P

ID
At Time of Drilling: 477.00
At End of Drilling: Not Recorded
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Hammering downhole
and with casing hammer.
No water added
downhole.

Kelly down @ 1442, new
20' connection @ 1555.

PID = 0.0 ppm @ BZ and
0.1 ppm @ cyclone.

No water added
downhole.

Kelly down @ 1613, new
20' connection @ 1621.

High Solids
Bentonite
Grout

SW

SM

GW-
GM

SW

SP

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 70% fine to coarse
sand; 30% fine gravel to 1/4";
subrounded to rounded.
Silty SAND with Gravel (SM); brown
(7.5YR 4/2); 50% fine to coarse sand;
25% fine gravel to 1/2"; subrounded to
rounded; 25% silt. Note: gravel is mafics
and granitic minerals.
Well-graded GRAVEL with Silt and Sand
(GW-GM); brown (7/5YR 4/2); 50% fine
to coarse gravel to 1"; subangular to
rounded; 40% fine to coarse sand; 10%
silt. Note: sand and gravel are mafics
and granitic minerals.

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/2); 70% fine to coarse
sand; 25% fine gravel to 1/2";
subangular to rounded; 5% silt. Note:
gravel is mafics and granitic minerals.

Same as above (341 ft).

Poorly graded SAND (SP); brown
(7.5YR 5/4); 100% fine sand; trace
medium and coarse sand; trace fine
gravel to 1/8"; rounded. Note: gravel is
granitic minerals.

Same as above (350 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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After Drilling: 476.60
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PID = 0.0 ppm @ BZ and
0.1 ppm @ cyclone.

No water added
downhole.

Kelly down @ 1656, new
20' connection @ 1704.

PID = 0.1 ppm @ BZ and
cyclone.

No water added
downhole.

High Solids
Bentonite
Grout

SP

SW

GM

SW

Poorly graded SAND (SP); brown
(7.5YR 5/4); 100% fine sand; trace
medium and coarse sand; trace fine
gravel to 1/8"; rounded. Note: gravel is
granitic minerals.
Well-graded SAND (SW); light brown
(7.5YR 6/4); dry; 90% fine to coarse
sand; 10% fine gravel to 1/4";
subrounded to rounded. Note: gravel is
mafics and granitic minerals.

Silty GRAVEL with Sand (GM); pinkish
gray (7.5YR 6/2); dry; 50% fine gravel to
1/2"; 30% fine to coarse sand; 20% silt.
Note: gravel is mafics and granitic
minerals.

Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); 80% fine to coarse
sand; 20% fine gravel to 1/2";
subrounded to rounded. Note: gravel is
mafics and granitic minerals.

Same as above (380 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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No water added
downhole.

Kelly down @ 1730. End
of 3/18/17. Resume
drilling @ 0810 on
3/19/17.

PID = 0.1 ppm @ BZ and
cyclone.

Hammering with casing
hammer. No water added
downhole.

Kelly down @ 0838, new
20' connection @ 0845.

High Solids
Bentonite
Grout

SW

SP

ML

SP

SW

Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); 80% fine to coarse
sand; 20% fine gravel to 1/2";
subrounded to rounded. Note: gravel is
mafics and granitic minerals.

Same as above (390 ft).

Same as above (390 ft).

Poorly graded SAND (SP); pale brown
(10YR 6/3); 90% fine sand; trace
medium sand; 5% fine gravel to 1/4";
rounded; 5% silt. Note: gravel is mafics
and granitic minerals.

SILT (ML); strong brown (7.5YR 4/6);
90% silt; 5% fine sand; 5% fine gravel to
1/8".
Poorly graded SAND (SP); brown
(7.5YR 5/2); 90% fine sand; 5% fine
gravel to 1/8"; rounded; 5% silt. Note:
gravel is mafics and granitic minerals.

Well-graded SAND (SW); light brown
(7.5YR 6/3); dry; 90% fine to coarse
sand; 5% fine gravel to 1/4"; 5% silt.
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault

H
ea

ds
pa

ce
P

ID
At Time of Drilling: 477.00
At End of Drilling: Not Recorded
After Drilling: 476.60

B
O

R
E

H
O

LE
_L

O
G

 -
 C

B
&

I_
D

R
IL

LI
N

G
.G

D
T

 -
 5

/9
/1

7 
16

:1
4 

- 
Z

:\K
A

F
B

 R
A

P
ID

\G
IN

T
\K

A
F

B
_R

A
P

ID
_1

1-
1

-2
0

16
.G

P
J



PID = 0.1 ppm @ BZ and
cyclone.

No water added
downhole.

Kelly down @ 0914, new
20' connection @ 0925.

PID = 0.2 ppm @ BZ and
cyclone.

Top of
Bentonite Seal

SW

Well-graded SAND (SW); light brown
(7.5YR 6/3); dry; 90% fine to coarse
sand; 5% fine gravel to 1/4"; 5% silt.

Same as above (420 ft).

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 20% fine gravel to 1/2";
trace silt.

Same as above (432 ft).

Same as above (432 ft).
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Material Description
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Ground Elevation AMSL (ft): Not Recorded
Y Coordinate:

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At End of Drilling: Not Recorded
After Drilling: 476.60
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Hammering with casing
hammer. No water added
downhole.

Kelly down @ 0954, new
20' connection @ 1200.

PID = 0.1 ppm @ BZ and
0.7 ppm @ cyclone.
Slight fuel odor.

PID = 0.1 ppm @ BZ and
7.5 ppm @ cyclone.

Hammering with casing
hammer.

PID = 0.1 ppm @ BZ and
4.1 ppm @ cyclone.

PID = 0.3 ppm @ BZ and
10.2 ppm @ cyclone.

Top of groundwater @
477 feet bgs. Kelly down
@ 1252, new 20'
connection @ 1300.

Bentonite Seal

Top of 10/20
Sand

Top of
Stainless Steel
0.040 Slot
Screen

SW

SP-
SM

SW

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 20% fine gravel to 1/2";
trace silt.

Same as above (450 ft); 70% sand; 30%
gravel to 1-1/2".

Poorly graded SAND with Silt (SP-SM);
yellowish brown (10YR 5/4); dry; 80%
fine sand; trace medium sand; 10% fine
gravel to 1/4"; rounded; 10% silt. Note:
gravel is mafics and quartz.

Same as above (458 ft).

Same as above (458 ft).

Same as above (458 ft).

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
75% fine to coarse sand; 25% fine
gravel to 1"; subangular to rounded.
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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After Drilling: 476.60

B
O

R
E

H
O

LE
_L

O
G

 -
 C

B
&

I_
D

R
IL

LI
N

G
.G

D
T

 -
 5

/9
/1

7 
16

:1
4 

- 
Z

:\K
A

F
B

 R
A

P
ID

\G
IN

T
\K

A
F

B
_R

A
P

ID
_1

1-
1

-2
0

16
.G

P
J



PID = 0.2 ppm @ BZ and
11.5 ppm @ cyclone.

Hammering. No water
added downhole.

PID = 0.2 ppm @ BZ and
18.9 ppm @ cyclone.

PID = 1.8 ppm @ BZ and
1,721 ppm @ cyclone.

PID = 4.6 ppm @ BZ and
518.6 ppm @ cyclone.

Kelly down @ 1344, new
20' connection.

PID = 6.2 ppm @ BZ and
460.8 ppm @ cyclone.

Hammering downhole
and with casing hammer.
No water added
downhole.
PID = 5.2 ppm @ BZ and
61.9 ppm @ cyclone.

Stainless Steel
0.040 Slot
Screen

Bottom of
Screen

Stainless Steel
Sump

Bottom of
Sump

SW

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
75% fine to coarse sand; 25% fine
gravel to 1"; subangular to rounded.
Note: gravel is mafics and quartz.

Same as above (480 ft).

Same as above (480 ft).

Same as above (480 ft).

Same as above (480 ft).

Same as above (480 ft).
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95.7
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At End of Drilling: Not Recorded
After Drilling: 476.60
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PID = 6.0 ppm @ BZ and
54.3 ppm @ cyclone.

PID = 1.7 ppm @ BZ and
16.8 ppm @ cyclone.

Kelly down @ 1415.
Added approximately
1,000 gallons of water
downhole. End of
3/19/17. Resume drilling
@ 1415 on 3/20/17.
PID = 0.1 ppm @ BZ and
0.2 ppm @ cyclone.

PID = 0.0 ppm @ BZ and
0.1 ppm @ cyclone.

PID = 0.1 ppm @ BZ and
0.3 ppm @ cyclone.

PID = 0.1 ppm @ BZ and
cyclone.

Kelly down @ 1500. Total
depth = 537 feet bgs.
Reached total depth on
3/20/17. Added
approximately 1,000
gallons of water
downhole.

Bottom of
10/20 Filter
Pack

Native Backfill

Bottom of Rat
Hole

SW

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
75% fine to coarse sand; 25% fine
gravel to 1"; subangular to rounded.
Note: gravel is mafics and quartz.

Same as above (510 ft).

Same as above (510 ft).

Same as above (510 ft).

Same as above (510 ft).
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Material Description

Date TD Reached: 3/20/2017
Date Completed: 4/19/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 3/16/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106IN1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Vault
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At End of Drilling: Not Recorded
After Drilling: 476.60
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Water Table (ft BGS) _____________Water Table (ft BGS) _____________

Filter Pack 16/30
Calculated: _________
Actual: _____________

Filter Pack 16/30
Calculated: _________
Actual: _____________

Top of Filter Pack (ft BGS) ________Top of Filter Pack (ft BGS) ________

Top of Seal (ft BGS) _____________Top of Seal (ft BGS) _____________

Top of Screen (ft BGS) ___________Top of Screen (ft BGS) ___________

Top of Hole Plug (ft BGS) _________Top of Hole Plug (ft BGS) _________

Bottom of Hole Plug (ft BGS) ______Bottom of Hole Plug (ft BGS) ______

Bottom of Screen (ft BGS) ________Bottom of Screen (ft BGS) ________

10 ft. Screen (0.02-inch slot)10 ft. Screen (0.02-inch slot)

High Solids Bentonite Grout
_______ to _______ ft BGS
Calculated: _________
Actual: _____________

High Solids Bentonite Grout
_______ to _______ ft BGS
Calculated: _________
Actual: _____________

Top of High Solids
Bentonite Grout (ft BGS) _________
Top of High Solids
Bentonite Grout (ft BGS) _________

Monitoring Well Completion Diagram KAFB-106MW1

Not to Scale
BGS = Below Ground Surface

500433_03050100_A10

Bentonite GroutBentonite Grout

3/8 inch Bentonite Chips3/8 inch Bentonite Chips

10/20 Colorado Silica Sand10/20 Colorado Silica Sand

Cement Seal with 5% Bentonite
Calculated: _________
Actual: ____________

Cement Seal with 5% Bentonite
Calculated: _________
Actual: ____________

Top of Cement Seal (ft BGS) _____Top of Cement Seal (ft BGS) _____0.50.5

3939

3939 427427

427427

458458

Cement/Bentonite GroutCement/Bentonite Grout

20/40 Colorado Silica Sand20/40 Colorado Silica Sand

3.0-inch PVC ID (KAFB-106MW1-I)3.0-inch PVC ID (KAFB-106MW1-I)

13-3/8-inch Borehole13-3/8-inch Borehole

4-inch PVC ID (KAFB-106MW1-S)4-inch PVC ID (KAFB-106MW1-S)

11-3/4-inch Borehole (ft BGS) ______11-3/4-inch Borehole (ft BGS) ______

Bentonite Chips
Calculated: _______

Actual: ___________

Bentonite Chips
Calculated: _______

Actual: ___________

5 ft. Hole Plug (TR-60)
Calculated: _______

Actual: ___________

5 ft. Hole Plug (TR-60)
Calculated: _______

Actual: ___________

Filter Pack 16/30
Calculated: _______

Actual: ___________

Filter Pack 16/30
Calculated: _______

Actual: ___________

Total Depth (ft BGS) _____________Total Depth (ft BGS) _____________

Top of Screen (ft BGS) ___________Top of Screen (ft BGS) ___________

Bottom of Screen (ft BGS) ______Bottom of Screen (ft BGS) ______
Bottom of 2.5 ft. Sump (ft BGS) ______Bottom of 2.5 ft. Sump (ft BGS) ______

35 ft. Screen
(0.02-inch slot)

35 ft. Screen
(0.02-inch slot)

1-inch Drop Tube1-inch Drop Tube

Ground SurfaceGround Surface

4 ft. x 4 ft. Concrete Pad4 ft. x 4 ft. Concrete Pad

478478

503503

508508

513513

523523

Bottom of Sump (ft BGS) ________Bottom of Sump (ft BGS) ________528528

Installation Start Date/Time: ___________________
Installation End Date/Time: ___________________
Completion Date: ___________________________

Installation Start Date/Time: ___________________
Installation End Date/Time: ___________________
Completion Date: ___________________________

200200

463463

498498
500.5500.5

555555

37.51 ft337.51 ft3

223.23 ft3223.23 ft3
227.27 ft3227.27 ft3

31.5 ft331.5 ft3

21.0 ft321.0 ft3
19.4 ft319.4 ft3

3.5 ft33.5 ft3
3.5 ft33.5 ft3

19.6 ft319.6 ft3
30.0 ft330.0 ft3

37.5 ft337.5 ft3

37.51 ft337.51 ft3

1/8/17@ 07451/8/17@ 0745
1/12/17@16381/12/17@1638

3/24/173/24/17



Location pot-holed with
water knife to 5 feet bgs.
No cuttings returned.

Begin drilling with 13 3/8"
drive casing on 1/8/17 @
0745.

No hammering, no water
added.

Kelly down @ 0750, new
20'connection @ 0755.

PID = 0.0 ppm @ cyclone
and breathing zone (BZ).

No hammering.

Top of
Casing/Top of
Cement Seal

Portland
Cement with
Bentonite

ML

No lithologic description.

SILT with Gravel (ML); yellowish red
(5YR 4/6); dry to slightly moist; 85% silt;
15% fine gravel; subrounded to rounded.
Note: gravel is mafic.

Same as above (5 ft).

Same as above (5 ft).

Same as above (5 ft).

Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; 40% fine gravel;
angular to rounded; trace very fine sand.
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30
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Kelly down @ 0804, new
20' connection @ 0811.

PID = 0.0 ppm @ cyclone
and BZ. Hammering
intermittently. No water
added.

Kelly down @ 0818, new
20' connection @ 0826.

Top of High
Solids
Bentonite
Grout

ML

Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; 40% fine gravel;
angular to rounded; trace very fine sand.

Same as above (30 ft).

Same as above (30 ft); reddish brown
(5YR 5/4); 50% silt; 50% fine to coarse
gravel; angular to rounded; trace fine
and medium sand. Note: gravel is mafics
and quartz.

Same as above (30 ft); reddish brown
(5YR 5/4); 50% silt; 50% fine to coarse
gravel; angular to rounded; trace fine
and medium sand. Note: gravel is mafics
and quartz.

Same as above (30 ft); reddish brown
(5YR 5/4); 50% silt; 50% fine to coarse
gravel; angular to rounded; trace fine
and medium sand. Note: gravel is mafics

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

30

35

40

45

50

55

60

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.30
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PID = 0.0 ppm @ cyclone
and BZ.

Begin hammering. No
water added.

Kelly down @ 0831, new
20' connection @ 0837.
PID = 0.0 ppm @ cyclone
and BZ.

Hammering. No water
added.

High Solids
Bentonite
Grout

ML

and quartz.
Gravelly SILT (ML); reddish brown (5YR
5/4); 50% silt; 50% fine to coarse gravel;
angular to rounded; trace fine and
medium sand. Note: gravel is mafics and
quartz.

Same as above (60 ft).

SILT with Gravel (ML); yellowish red
(5YR 5/6); dry; 80% silt; 20% fine gravel;
angular to rounded.

Same as above (75 ft).

Same as above (70 ft).

SILT (ML); light reddish brown (5YR
6/4); dry; 90% silt; 10% fine gravel;
rounded; trace fine sand.

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

60

65

70

75

80

85

90

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering. No water
added.

Kelly down @ 0845, new
20' connection @ 0857.
PID = 0.0 ppm @ cyclone
and BZ.

Hammering. No water
added.

Hammering. No water
added.

Kelly down @ 1416, new
20' connection @ 1423.
PID = 0.0 ppm @ cyclone
and BZ.

High Solids
Bentonite
Grout

ML

SP-
SM

SILT (ML); light reddish brown (5YR
6/4); dry; 90% silt; 10% fine gravel;
rounded; trace fine sand.

Same as above (90 ft).

Same as above (90 ft).

Same as above (90 ft).

Same as above (90 ft).

Poorly graded SAND with Silt and Gravel
(SP-SM); very pale brown (10YR 7/3);
dry; 60% fine to medium sand; 30% fine
gravel; angular to rounded; 10% silt.
Note: gravel is granitic minerals and
mafics.

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

90

95

100

105

110

115

120

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering. No water
added downhole. Water
added at cyclone for dust
suppression.

Kelly down @ 1515, new
20' connection @ 1523.
PID = 0.0 ppm at cyclone
and BZ.

Hammering. No water
added at cyclone or
downhole.

High Solids
Bentonite
Grout

SP-
SM

SM

SC

Poorly graded SAND with Silt and Gravel
(SP-SM); very pale brown (10YR 7/3);
dry; 60% fine to medium sand; 30% fine
gravel; angular to rounded; 10% silt.
Note: gravel is granitic minerals and
mafics.

Silty SAND (SM); yellowish red (5YR
5/6); 50% fine sand; 10% fine gravel;
subrounded to rounded; 40% silt. Note:
gravel is granitic minerals and mafics.

Same as above (126 ft).

Same as above (126 ft).

Clayey SAND (SC); yellowish red (5YR
5/6); moist; 60% fine sand; trace fine
gravel; 40% clay; trace silt.
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30
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PID = 0.0 ppm @ cyclone
and BZ.

Kelly down @ 1535, new
20' connection @ 1548.

PID = 0.0 ppm @ cyclone
and BZ.

Hammering. No water
added.

Kelly down @ 1602, new
20' connection @ 1608.
PID = 0.0 ppm @ cyclone
and BZ.

High Solids
Bentonite
Grout

SC

SW

SP

Clayey SAND (SC); yellowish red (5YR
5/6); moist; 60% fine sand; trace fine
gravel; 40% clay; trace silt.

Same as above (150 ft).

Well-graded SAND (SW); reddish yellow
(7.5YR 6/6); slightly moist; 90% fine to
coarse sand; 10% fine gravel.

Same as above (159 ft).

Poorly graded SAND (SP); light brown
(7.5YR 6/4); slightly moist; 100% fine to
medium sand; trace fine gravel.

Same as above (170 ft).
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30

B
O

R
E

H
O

LE
_L

O
G

 -
 C

B
&

I_
D

R
IL

LI
N

G
.G

D
T

 -
 5

/8
/1

7 
10

:4
1 

- 
Z

:\K
A

F
B

 R
A

P
ID

\G
IN

T
\K

A
F

B
_R

A
P

ID
_1

1-
1

-2
0

16
.G

P
J



Hammering. No water
added.

Hammering. No water
added.

Kelly down @ 1627. End
drilling with 13 3/8"
casing at 200 ft. Begin
drilling with 11 3/4"
casing @ 1300 on 1/9/17.

No hammering. No water
added.

High Solids
Bentonite
Grout

SP

SW

Poorly graded SAND (SP); light brown
(7.5YR 6/4); slightly moist; 100% fine to
medium sand; trace fine gravel.

Same as above (180 ft).

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); moist; 80% fine
to coarse sand; 20% fine gravel to 1/2";
angular to rounded. Note: gravel is
granitic and mafics.

Well-graded SAND (SW); light brown
(7.5YR 6/4); slightly moist; 90% fine to
medium sand; trace coarse sand; 10%
fine gravel to <1/2"; angular to rounded.

Same as above (200 ft).
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.30
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No hammering. No water
added.

Hammering.

Kelly down @ 1335, new
20' connection @ 1347.

End of 1/9/17. Resume
drilling @ 1040 on
1/10/17.

Hammering. No water
added.

Kelly down @ 1054, new
20' connection @ 1059.
PID = 0.1 ppm @ cyclone
and BZ.

High Solids
Bentonite
Grout

SW

Well-graded SAND with Gravel (SW);
reddish yellow (7.5YR 6/6); moist; 75%
fine to coarse sand; 25% fine gravel to
1"; subrounded to rounded.
@ 212 ft: Same as above (210 ft); 70%
fine to coarse sand; 30% fine gravel.

Same as above (210 ft); 70% fine to
coarse sand; 30% fine gravel.

Same as above (210 ft); brown (7.5YR
5/4); 70% fine to coarse sand; 30% fine
gravel to 3/4". Note: gravel is granitic
minerals and mafics.

Same as above (210 ft); brown (7.5YR
5/4); 70% fine to coarse sand; 30% fine
gravel to 3/4". Note: gravel is granitic
minerals and mafics.
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.30
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Hammering. No water
added.

Kelly down @ 1109, new
20' connection @ 1115.
PID = 0.1 ppm @ BZ and
cyclone.

Hammering. Water
added at cyclone.

High Solids
Bentonite
Grout

SW

SM

CL

Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); moist; 70% fine to
coarse sand; 30% fine gravel to 3/4";
subrounded to rounded. Note: gravel is
granitic minerals and mafics.

Same as above (240 ft).

Same as above (240 ft); % fine sand
increases; fine gravel to 1"; trace silt.

Silty SAND with Gravel (SM); brown
(7.5YR 5/3); 60% fine to medium sand;
20% fine gravel to 7/8"; subangular to
rounded; 20% silt. Note: gravel is
granitic minerals and mafics.

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); firm; 65% clay; 30% fine
sand; 5% fine gravel to 1/2"; subrounded
to rounded. Note: gravel is granitic
minerals and mafics.
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering. Water
added at cyclone.

Kelly down @ 1130, new
20' connection @ 1136.

PID = 0.1 ppm @ BZ and
0.0 ppm @ cyclone.

Hammering. No water
added downhole.

Kelly down @ 1149, new
20' connection @ 1153.
PID = 0.0 ppm @ cyclone
and 0.1 ppm @ BZ.

High Solids
Bentonite
Grout

CL

SW

SP

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); firm; 65% clay; 30% fine
sand; 5% fine gravel to 1/2"; subrounded
to rounded. Note: gravel is granitic
minerals and mafics.

Same as above (270 ft).

Same as above (270 ft).

Well-graded SAND (SW); light yellowish
brown (10YR 6/4); moist; 95% fine to
coarse sand; 5% fine gravel to 3/4";
subrounded to rounded. Note: gravel is
granitic minerals and mafics.

Same as above (290 ft).

Poorly graded SAND (SP); very pale
brown (10YR 7/4); slightly moist; 100%
fine sand; trace fine gravel to 1/8".
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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Hammering. No water
added downhole.

Hammering. No water
added downhole.

Kelly down @ 1206, new
20' connection @ 1215.
PID = 0.1 ppm @ BZ and
top of casing, and 0.0
ppm @ cyclone.

Hammering. No water
added downhole; added
at cyclone.

High Solids
Bentonite
Grout

SP

SW

GW

Poorly graded SAND (SP); very pale
brown (10YR 7/4); slightly moist; 100%
fine sand; trace fine gravel to 1/8".

Well-graded SAND (SW); brown (7.5YR
5/4); moist; 100% fine to coarse sand;
trace fine gravel to 1/8".

Same as above (305 ft).

Well-graded SAND with Gravel (SW);
strong brown (7.5YR 5/6); dry to slightly
moist; 75% fine to coarse sand; 20% fine
gravel to 3/4"; 5% silt.

Well-graded SAND (SW); brown (10YR
5/3); dry to slightly moist; 100% fine to
coarse sand; trace silt.

Well-graded GRAVEL with Sand (GW);
yellowish brown (10YR 5/4); 60% fine to
coarse gravel to 1.25"; 40% fine to
coarse sand.
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.30
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Hammering. No water
added downhole.

Kelly down @ 1323, new
20' connection @ 1330.
PID = 0.0 ppm @ BZ,
cyclone, and casing top.

Rig repair @ 1350,
resume drilling @ 1540.

Hammering. No water
added downhole; added
at cyclone.

Kelly down @ 1550, new
20' connection @ 1555.
PID = 0.0 ppm @ BZ,
cyclone, and casing top.

High Solids
Bentonite
Grout

GW

SW

Well-graded GRAVEL with Sand (GW);
slightly moist; yellowish brown (10YR
5/4); 60% fine to coarse gravel to 1.35";
40% fine to coarse sand.
Well-graded SAND (SW); brown (10YR
5/4); slightly moist; 95% fine to coarse
sand; 5% fine gravel to 1/4"; trace silt.

Same as above (332 ft).

Same as above (332 ft).

Well-graded SAND with Gravel (SW);
yellowish brown (10YR 5/6); 75% fine to
coarse sand; 25% fine gravel to 3/4";
subrounded to rounded. Note: gravel is
granitic minerals and mafics.

Same as above (348 ft.)
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering. No water
added downhole.

Kelly down @ 1623, new
20' connection @ 1630.
PID = 0.1 ppm @ BZ and
0.0 ppm @ cyclone and
casing top.

Hammering. No water
added downhole.

High Solids
Bentonite
Grout

SW

Well-graded SAND with Gravel (SW);
yellowish brown (10YR 5/6); 75% fine to
coarse sand; 25% fine gravel to 3/4";
subrounded to rounded. Note: gravel is
granitic minerals and mafics.

Same as above (360 ft).

Same as above (360 ft).

Same as above (360 ft).

Same as above (360 ft).

Same as above (360 ft).
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering. No water
added downhole.

Kelly down @ 1700, new
20' connection.

End of 1/10/17. Resume
drilling @ 0738 on
1/11/17.

Hammering. No water
added downhole

Kelly down @ 0757, new
20' connection @ 0802.
PID = 0.1 ppm @ BZ and
0.0 ppm @ cyclone.

High Solids
Bentonite
Grout

SW

SP

Well-graded SAND with Gravel (SW);
yellowish brown (10YR 5/6); 75% fine to
coarse sand; 25% fine gravel to 3/4";
subrounded to rounded. Note: gravel is
granitic minerals and mafics.

Same as above (390 ft).

Same as above (390 ft)

Poorly graded SAND (SP); pale brown
(10YR 6/3); dry to slightly moist; 100%
fine sand; trace medium sand; trace silt.

Same as above (406 ft).

Same as above (406 ft).
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.30
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Hammering. No water
added downhole.

Stop drilling for rig repair
@ 0815. Resume drilling
@ 1315.

Kelly down @ 1330, new
20' connection @1400.
PID = 0.1 ppm @ BZ and
0.0 ppm @ cyclone.

Hammering. No water
added downhole.

Stop drilling for rig repair
@ 1420. Resume drilling
@ 1425.

High Solids
Bentonite
Grout

Top of
Bentonite Seal

SP

SW

Poorly graded SAND (SP); pale brown
(10YR 6/4); dry to slightly moist; 100%
fine sand; trace medium sand; trace silt.
Well-graded SAND (SW); yellowish
brown (10YR 5/4); dry; 90% fine to
coarse sand; 10% fine gravel to 1/2";
trace silt.

Same as above (421 ft).

Same as above (421 ft); grayish brown
(10YR 5/2); 5% fine gravel to 1/4"; 5%
silt.

Well-graded SAND with Gravel (SW);
brownish yellow (10YR 6/6); dry; 80%
fine to coarse sand; 20% fine gravel to
3/4"; trace silt. Note: gravel is granitic
minerals and mafics.

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

420

425

430

435

440

445

450

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering. No water
added downhole.

Water added at cyclone.
Kelly down @ 1440. Pull
back 100' casing due to
sand locking. End of
1/11/17. Resume drilling
@ 1036 on 1/12/17.

PID = 0.0 ppm @ BZ and
cyclone.

Hammering. No water
added downhole.

Slight fuel odor @ 473
feet. Hammering. Rate of
casing penetration
slowing.

Kelly down @ 1115, new
20' connection @ 1120.
PID = 0.0 ppm @ BZ and
3.7 ppm @ cyclone.

Bentonite Seal

Top of 16/30
Sand

Top of 4"
Schedule 80
PVC 0.020"
Screen

SW

SP

SW

SP

Well-graded SAND (SW); strong brown
(7.5YR 5/6); dry; 100% fine to coarse
sand; trace silt.

Same as above (450 ft).

Poorly graded SAND (SP); dark
yellowish brown (10YR 4/6); 90% fine
sand; trace medium sand; 5% fine gravel
to 3/4"; subrounded to rounded; 5% silt.

Poorly graded SAND with Silt (SP);
yellowish brown (10YR 5/4); 80% fine to
medium sand; 10% fine gravel to 1/2";
rounded; 10% silt.

Well-graded SAND with Gravel (SW);
yellowish brown (10YR 5/6); moist; 75%
fine to coarse sand; 25% fine gravel to
3/4"; rounded; trace silt. Note: gravel is
granitic minerals and mafics.

Poorly graded SAND (SP); description
on next page.
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering, slow drilling.

PID = 3.8 ppm @ cyclone
and 0.0 ppm @ BZ.

PID = 23.4 ppm @
cyclone.
PID = 90.1 ppm @
cyclone.

PID = 392.5 ppm @
cyclone.

Kelly down @ 1215, new
20' connection @ 1315.

PID = 9.5 ppm @ BZ and
36.5 ppm @ top of
casing.

PID = 54.3 ppm @
cyclone and 2.7 ppm @
BZ.

Hammering, slow drilling.
PID = 54.7 ppm @
cyclone and 2.1 ppm @
BZ.

Bottom of
Screen

Sump

Top of TR-60
Plug

Top of 16/30
Sand

SP

SW

Poorly graded SAND (SP); strong brown
(7.5YR 5/6); wet; 90% fine sand; trace
medium sand; 10% fine gravel to 1/2";
trace silt. Note: fuel odor.

Same as above (480 ft).

Same as above (480 ft).

Same as above (480 ft).

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
80% fine to coarse sand; 20% fine
gravel to 1"; subrounded to rounded.
Note: gravel is granitic minerals and
mafics.

Same as above (500 ft).
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30
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Hammering. No water
added.

Kelly down @ 1423, new
20' connection @ 1429.
PID = 1.7 ppm @ top of
casing and 0.2 ppm @
BZ.

Hammering. PID = 0.8
ppm @ cyclone. No
water added.

PID = 0.5 ppm @
cyclone.

PID = 0.1 ppm @
cyclone.

Hammering, slow drilling.

Kelly down @ 1530, new
20' connection @ 1535.
PID = 0.2 ppm @
cyclone, 0.3 ppm @ top

Top of 3"
Schedule 80
PVC 0.020"
Screen

Bottom of
Screen

Sump

Bottom of
Sump

Bottom of
16/30 Filter
Pack

Native Backfill

SW

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4); wet;
80% fine to coarse sand; 20% fine
gravel to 1"; subrounded to rounded.
Note: gravel is granitic minerals and
mafics.
@ 512 ft: Same as above (510 ft);
yellowish brown (10YR 5/6); 60% fine to
coarse sand; 40% fine to coarse gravel
to 1.25".

Same as above (510 ft); yellowish brown
(10YR 5/6); 60% fine to coarse sand;
40% fine to coarse gravel to 1.25".

Same as above (510 ft); yellowish brown
(10YR 5/6); 60% fine to coarse sand;
40% fine to coarse gravel to 1.25".

Well-graded SAND (SW); dark yellowish
brown (10YR 4/6); wet; 90% fine to
coarse sand; 10% fine gravel to 3/4";
rounded. Note: gravel is granitic
minerals and mafics.
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.30
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of casing, and 0.1 ppm
@ BZ.

PID = 0.4 ppm @ cyclone
and 0.1 ppm @ BZ.

PID = 0.3 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering, slow drilling.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

PID = 0.1 ppm @ cyclone
and BZ.
Total Depth = 558 feet
bgs. Reached total depth
@ 1638 on 1/12/17.

Native Backfill

Bottom of Rat
Hole

SW

Well-graded SAND (SW); dark yellowish
brown (10YR 4/6); wet; 90% fine to
coarse sand; 10% fine gravel to 3/4";
rounded. Note: gravel is granitic
minerals and mafics.

Same as above (540 ft).

Same as above (540 ft).
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Material Description

Date TD Reached: 1/12/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/8/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW1

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.30
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Top of Cement Seal (ft BGS) ______Top of Cement Seal (ft BGS) ______

Installation Start Date/Time: ___________________
Installation End Date/Time: ___________________
Completion Date: ___________________________

Installation Start Date/Time: ___________________
Installation End Date/Time: ___________________
Completion Date: ___________________________

Water Table (ft BGS) _____________Water Table (ft BGS) _____________

Filter Pack 16/30
Calculated: _________
Actual: ____________

Filter Pack 16/30
Calculated: _________
Actual: ____________

Top of Filter Pack (ft BGS) ________Top of Filter Pack (ft BGS) ________

Top of Seal (ft BGS) _____________Top of Seal (ft BGS) _____________

Top of Screen (ft BGS) ___________Top of Screen (ft BGS) ___________

Top of Hole Plug (ft BGS) _________Top of Hole Plug (ft BGS) _________

Bottom of Hole Plug (ft BGS) ______Bottom of Hole Plug (ft BGS) ______

Bottom of Screen (ft BGS) ________Bottom of Screen (ft BGS) ________

10 ft. Screen (0.02-inch slot)10 ft. Screen (0.02-inch slot)

High Solids Bentonite Grout
_______ to _______ ft BGS
Calculated: __________
Actual: _____________

High Solids Bentonite Grout
_______ to _______ ft BGS
Calculated: __________
Actual: _____________

Top of High Solids
Bentonite Grout (ft BGS) _________
Top of High Solids
Bentonite Grout (ft BGS) _________

Monitoring Well Completion Diagram KAFB-106MW2

Not to Scale
BGS = Below Ground Surface

500433_03050100_A9

Bentonite GroutBentonite Grout

3/8 inch Bentonite Chips3/8 inch Bentonite Chips

10/20 Colorado Silica Sand10/20 Colorado Silica Sand

Cement Seal with 5% Bentonite
Calculated: _________
Actual: ____________

Cement Seal with 5% Bentonite
Calculated: _________
Actual: ____________

0.50.5

1/31/17@14201/31/17@1420
2/16/17@11402/16/17@1140

3/24/173/24/17

1010

1010 428428

428428

458458

11-3/4-inch Borehole (ft BGS) ______11-3/4-inch Borehole (ft BGS) ______

Cement/Bentonite GroutCement/Bentonite Grout

20/40 Colorado Silica Sand20/40 Colorado Silica Sand

3.0-inch PVC ID (KAFB-106MW2-I)3.0-inch PVC ID (KAFB-106MW2-I)

13-3/8-inch Borehole13-3/8-inch Borehole

4-inch PVC ID (KAFB-106MW2-S)4-inch PVC ID (KAFB-106MW2-S)

Bentonite Chips
Calculated: _______

Actual: ___________

Bentonite Chips
Calculated: _______

Actual: ___________

5 ft. Hole Plug (TR-60)
Calculated: _______

Actual: ___________

5 ft. Hole Plug (TR-60)
Calculated: _______

Actual: ___________

Filter Pack 16/30
_____ to _____ ft BGS

Calculated: _______
Actual: ___________

Filter Pack 16/30
_____ to _____ ft BGS

Calculated: _______
Actual: ___________

Total Depth (ft BGS) _____________Total Depth (ft BGS) _____________

Top of Screen (ft BGS) ___________Top of Screen (ft BGS) ___________

Bottom of Screen (ft BGS) ______Bottom of Screen (ft BGS) ______
Bottom of 2.5 ft. Sump (ft BGS) ______Bottom of 2.5 ft. Sump (ft BGS) ______

35 ft. Screen
(0.02-inch slot)

35 ft. Screen
(0.02-inch slot)

1-inch Drop Tube1-inch Drop Tube

Ground SurfaceGround Surface

4 ft. x 4 ft. Concrete Pad4 ft. x 4 ft. Concrete Pad

478478

502502

507507

513513

523523

Bottom of Sump (ft BGS) ________Bottom of Sump (ft BGS) ________528528

260260

463463

498498

507507 552552

500.5500.5

557557

9.26 ft39.26 ft3

236.32 ft3236.32 ft3
601.60 ft3601.60 ft3

21.0 ft321.0 ft3
50.75 ft350.75 ft3

3.5 ft33.5 ft3
3.5 ft33.5 ft3

30.8 ft330.8 ft3
39.75 ft339.75 ft3

30.8 ft330.8 ft3
34.5 ft334.5 ft3

9.3 ft39.3 ft3



Borehole was pot holed
with water knife to 5 feet
bgs. No cuttings
returned.

Begin drilling with 13-3/8
casing @ 1420 on
1/31/17. Driller is using
drill rod assembly with
roller stabilizer and 2 drill
collars.

No hammering. No water
added downhole.

Kelly down @ 1433, new
20' connected @ 1445.

PID = 0.0 ppm @
breathing zone (BZ) and
cyclone.

No hammering. No water
added downhole.

Intermittent hammering.

Top of
Casing/Top of
Cement Seal

Portland
Cement with
Bentonite

ML

No Lithologic Description.

SILT with Gravel (ML); yellowish red
(5YR 4/6); dry; 80% silt; 20% fine gravel
to 3/4"; subangular to rounded; trace
coarse sand. Note: gravel is mafics and
granitic minerals.

Same as above (5 ft).

Same as above (5 ft); gravel to 1.25".

Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; 30% fine to
coarse gravel to 1.5"; angular to
subrounded; 10% coarse sand; angular
to rounded. Note: rock fragments to 1/4";
angular.

Sandy SILT (ML); yellowish red (5YR
4/6); dry; 70% silt; trace clay; 30% fine to
coarse sand. Note: greater percentage
of coarse sand present.

Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; trace clay; 40%
fine gravel to 3/4"; angular to
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers

Page 1 of 19

Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.00
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Some hammering.

Kelly down @ 1508, new
20' connection @ 1625.

PID = 0.0 ppm @ BZ and
cyclone.

Hammering. No water
added downhole.

Kelly down @ 1700. End
of 1/31/17. Resume
drilling @ 1424 on 2/2/17
with a button bit and

Top of High
Solids
Bentonite
Grout

ML

CL

ML

subrounded; trace medium to coarse
sand.
Gravelly SILT (ML); light reddish brown
(5YR 6/4); dry; 60% silt; trace clay; 40%
fine gravel to 3/4"; angular to
subrounded; trace medium to coarse
sand.

Same as above (30 ft).

Sandy lean CLAY (CL); light brown
(7.5YR 6/3); 70% clay; 30% fine sand;
trace fine gravel to 1/4"; angular. Note:
gravel is coated with clay.

Gravelly SILT (ML); reddish brown (5YR
5/4); dry; 60% silt; trace clay; 40% fine
gravel to 1/4"; rounded; trace fine sand.
Note: gravel is coated with clay.

Same as above (46 ft).

Same as above (46 ft).

Description on next page.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers

Page 2 of 19

Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.00
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downhole hammer.
Cuttings biased fine with
current drill assembly.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Downhole hammering.
No water added
downhole.

Kelly down @ 1436, new
20' connection @ 1445.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Downhole hammering.
No water added
downhole.

Hammering downhole
and with casing hammer.

High Solids
Bentonite
Grout

ML

CL

SILT with Sand (ML); reddish yellow
(7.5YR 6/6); dry; 75% silt; trace clay;
25% fine to coarse sand; angular to
rounded. Note: fragmented gravels.

Same as above (60 ft).

Same as above (60 ft).

Same as above (60 ft).

Same as above (60 ft).

Sandy lean CLAY (CL); yellowish red
(5YR 5/6); dry to slightly moist; 70% clay;
25% fine to medium sand; 5% gravel
fragments.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.00

B
O

R
E

H
O

LE
_L

O
G

 -
 C

B
&

I_
D

R
IL

LI
N

G
.G

D
T

 -
 5

/9
/1

7 
16

:3
2 

- 
Z

:\K
A

F
B

 R
A

P
ID

\G
IN

T
\K

A
F

B
_R

A
P

ID
_1

1-
1

-2
0

16
.G

P
J



Hammering downhole.
No water added
downhole.

Kelly down @ 1524, new
20' connection. End of
2/2/17. Resume drilling
@ 0735 on 2/3/17.

PID = 0.2 ppm @ cyclone
and 0.0 ppm @ BZ.

Kelly down @ 0757, new
20' connection @ 0910.
PID = 0.3 ppm @ cyclone
and 0.1 ppm @ BZ.

High Solids
Bentonite
Grout

CL

ML

CL

Sandy lean CLAY (CL); yellowish red
(5YR 5/6); dry to slightly moist; 70% clay;
25% fine to medium sand; 5% gravel
fragments.

Same as above (90 ft).

Same as above (90 ft).

Same as above (90 ft).

Sandy SILT with Gravel (ML); pink (5YR
7/4); dry; 40% silt and clay; 40% fine to
medium sand; 20% gravel fragments;
angular.

Same as above (110 ft).

Lean CLAY with Sand (CL); light reddish
brown (5YR 6/4); dry to slightly moist;
80% clay; 20% fine to medium sand.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.00
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Hammering downhole
and with casing hammer.
No water added
downhole.

Continuous hammering.

Kelly down @ 0946, new
20' connection @ 1000.

Continuous hammering.

High Solids
Bentonite
Grout

CL

SW

CL

Lean CLAY with Sand (CL); light reddish
brown (5YR 6/4); dry to slightly moist;
80% clay; 20% fine to medium sand.
Note: gravel fragments.

Same as above (120 ft).

Same as above (120 ft).

Well-graded SAND with Gravel (SW);
reddish brown (5YR 5/3); dry; 80% fine
to coarse sand; 20% gravel fragments;
angular.

Same as above (132 ft).

Sandy lean CLAY (CL); reddish yellow
(5YR 6/8); slightly moist; low plasticity;
60% clay; 40% fine sand. Note: gravel
fragments.

Same as above (141 ft).

Remarks

Li
th

ol
o

gi
c

Lo
g

Well Diagram

N
um

be
r

D
ep

th
 (

ft)

120

125

130

135

140

145

150

S
am

pl
e 

T
yp

e

U
.S

.C
.S

.

Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.00

B
O

R
E

H
O

LE
_L

O
G

 -
 C

B
&

I_
D

R
IL

LI
N

G
.G

D
T

 -
 5

/9
/1

7 
16

:3
2 

- 
Z

:\K
A

F
B

 R
A

P
ID

\G
IN

T
\K

A
F

B
_R

A
P

ID
_1

1-
1

-2
0

16
.G

P
J



Kelly down @ 1023. Trip
out drill rod to conduct
repairs. End of 2/3/17.
Resume drilling @ 0817
on 2/4/17.

Stop drilling @ 0840 due
to rig repairs. Resume
drilling @ 0944 on
2/7/17.

Hammering downhole
and with casing hammer.
No water added
downhole.

Kelly down @ 0954, new
20' connection.

High Solids
Bentonite
Grout

CL

SW

Sandy lean CLAY (CL); reddish yellow
(5YR 6/8); slightly moist; low plasticity;
60% clay; 40% fine sand. Note: gravel
fragments.

Well-graded SAND (SW); reddish yellow
(5YR 6/6); dry; 95% fine to coarse sand;
5% silt. Note: gravel fragments present
and higher percentage of fine sand.

Same as above (155 ft).

Same as above (155 ft); light brown
(7.5YR 6/4); dry to slightly moist; 100%
fine to coarse sand.

Same as above (155 ft); light brown
(7.5YR 6/4); dry to slightly moist; 100%
fine to coarse sand.

Same as above (155 ft); light brown
(7.5YR 6/4); dry to slightly moist; 100%
fine to coarse sand.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.00
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PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.
Hydraulic head failure,
replace drill rig. Resume
drilling @ 0812 on
2/9/17.

Continuous hammering.
No water added
downhole.

Kelly down @ 0830, new
20' conneciton @ 0838.

PID = 0.1 ppm @ cyclone
and BZ.

Continuous hammering.

High Solids
Bentonite
Grout

SW

Well-graded SAND (SW); light brown
(7.5YR 6/4); dry to slightly moist; 100%
fine to coarse sand.

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); moist; 85% fine
to coarse sand; 15% fine gravel to 1/4";
subrounded to rounded. Note: gravel is
mafics and quartz.

Same as above (185 ft).

Same as above (185 ft).

Same as above (185 ft); gravel to 3/4".

Same as above (185 ft); gravel to 3/4".
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.00
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Continuous hammering.

Kelly down @ 0856, new
20' connection @ 0912.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering. No water
added downhole.

Kelly down @ 0946, new
20' connection @ 0952.

High Solids
Bentonite
Grout

SW

GW

SW

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); moist; 85% fine
to coarse sand; 15% fine gravel to 3/4";
subrounded to rounded. Note: gravel is
mafics and quartz.

Same as above (210 ft); 80% fine to
coarse sand; 20% gravel to 3/4"; angular
to rounded.

Well-graded GRAVEL with Sand (GW);
dark brown (7.5YR 3/3); 50% fine to
caorse gravel to 1"; angular to rounded;
45% fine to coarse sand; 5% silt. Note:
gravel is mafics and quartz.
Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 75% fine to coarse
sand; 25% fine to coarse gravel to 1";
subangular to rounded; trace fines. Note:
gravel is mafics and granitic minerals.

Same as above (225 ft).
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.00
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PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.
Hammering. Bit in drive
shoe.

Hammering.

Kelly down @ 1038, new
5' connection @ 1047.
Water added at cyclone
for dust suppression. Trip
out drill bit to survey
borehole and trip in
11-3/4" casing. End of
2/9/17. Resume drilling
@ 1042 on 2/14/17.
PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.
Driller using rod
assembly with under
reaming bit and
downhole hammer.

High Solids
Bentonite
Grout

SW

SM

CL

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 75% fine to coarse
sand; 25% fine to coarse gravel to 1";
subangular to rounded; trace fines. Note:
gravel is mafics and granitic minerals.
@ 241 ft: gravel is more rounded.

Silty SAND with Gravel (SM); brown
(7.5YR 5/3); 60% fine to medium sand;
20% fine gravel to 1/2"; subrounded to
rounded; 20% silt.

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); low plasticity; 70% clay; 30%
fine sand; trace fine gravel to 1/8";
rounded.

Same as above (255 ft).

Same as above (255 ft).
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.00
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Hammering downhole.
No water added
downhole.

Kelly down @ 1053, new
20' connection @ 1400.
Water added @ cyclone.

PID = 0.1 ppm @ cyclone
and BZ.

Hammering downhole.

Intermittent hammering
of casing.

Kelly down @ 1415, new
20' connection @ 1421.

High Solids
Bentonite
Grout

CL

SP

SC

SW

Sandy lean CLAY (CL); yellowish brown
(10YR 5/4); low plasticity; 70% clay; 30%
fine sand; trace fine gravel to 1/8";
rounded.

Poorly graded SAND (SP); light brown
(7.5YR 6/4); 100% fine sand; trace
medium and coarse sand; trace fine
gravel.

Same as above (276 ft).

Clayey SAND with Gravel (SC); brown
(7.5YR 5/4); 60% fine to medium sand;
trace coarse sand; 15% fine gravel to
1/4"; subrounded to rounded; 25% clay.
Note: clay is slightly plastic.

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); 80% fine to
coarse sand; 20% gravel fragments.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.00
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PID = 0.1 ppm @ cyclone
and BZ.

Hammering downhole
and with casing hammer.
No water added
downhole.

Kelly down @ 1438, new
20' connection @ 1443.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering downhole
and with casing hammer.

High Solids
Bentonite
Grout

SW

CL

SW

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); 80% fine to
coarse sand; 20% gravel fragments.

Same as above (300 ft).

Same as above (300 ft).

Same as above (300 ft).

Sandy lean CLAY with Gravel (CL);
brown (10YR 4/3); 70% clay; 15% fine to
medium sand; trace coarse sand; 15%
fine gravel to 1/8"; subrounded to
rounded.

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 70% fine to coarse
sand; 30% fine gravel to 1/8". Note:
gravel fragments to 1/2".
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers

Page 11 of 19

Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.00
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Hammering downhole
and with casing hammer.

Kelly down @ 1516, new
20' connection @ 1523.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

No downhole
hammering; using casing
hammer intermittently.

Kelly down @ 1535. End
of 2/14/17. Resume
drilling @ 0934 on
2/15/17.

High Solids
Bentonite
Grout

SW

ML

Well-graded SAND with Gravel (SW);
brown (7.5YR 4/4); 70% fine to coarse
sand; 30% fine gravel to 1/8". Note:
gravel fragments to 1/2".

Same as above (330 ft).

Same as above (330 ft).

SILT (ML); light brown (7.5YR 6/4); 90%
silt; 5% fine sand; 5% fine gravel to 1/4".

Same as above (347 ft).

Same as above (347 ft).
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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Hammering downhole
and with casing hammer.
No water added
downhole.

Coarse gravel @ 370 to
373 feet bgs.

Kelly down @ 1020, new
20' connection @ 1127.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering downhole
and with casing hammer.

High Solids
Bentonite
Grout

ML

SW

GW-
GM

SW

SILT (ML); light brown (7.5YR 6/4); 90%
silt; 5% fine sand; 5% fine gravel to 1/4".

Well-graded SAND (SW); light brown
(7.5YR 6/4); 90% fine to coarse sand;
10% fine gravel to 1/4"; trace silt. Note:
gravel is mafics and quartz. Gravel
fragments present.

Same as above (363 ft).

Well-graded GRAVEL with Silt and Sand
(GW-GM); pinkish gray (7.5YR 6/2); dry;
60% fine gravel to 1/4"; 30% fine to
coarse sand; 10% silt. Note: gravel is
mafics and quartz. Gravel fragments
present.

Same as above (375 ft).

Well-graded SAND (SW); brown (7.5YR
5/4); 100% fine to coarse sand.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.00
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Water added @ cyclone
for dust suppression.

Kelly down @ 1213, new
20' connection @ 1300.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering downhole
and with casing hammer.
No water added
downhole.

Kelly down @ 1326, new
20' connection @ 1336.

High Solids
Bentonite
Grout

SW

Well-graded SAND (SW); brown (7.5YR
5/4); 100% fine to coarse sand.

Well-graded SAND with Gravel (SW);
brown (7.5YR 5/4); 70% fine to coarse
sand; 30% fine gravel to 1/2";
subrounded to rounded; trace silt. Note:
gravel fragments present.

Same as above (394 ft).

Same as above (394 ft).

Well-graded SAND (SW); light brown
(7.5YR 6/3); dry; 90% fine to coarse
sand; 5% fine gravel to 1/8"; 5% silt.
Note: gravel fragments present.

Same as above (408 ft).
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.00
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PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering downhole
and with casing hammer.
No water added
downhole.

Kelly down @ 1406, new
20' connection @ 1601.

PID = 0.2 ppm @ cyclone
and 0.1 ppm @ BZ.

Hammering downhole
and with casing hammer.

High Solids
Bentonite
Grout

Top of
Bentonite Seal

Bentonite Seal

SW

Well-graded SAND (SW); light brown
(7.5YR 6/3); dry; 90% fine to coarse
sand; 5% fine gravel to 1/8"; 5% silt.
Note: gravel fragments present.

Same as above (420 ft).

Same as above (420 ft).

Same as above (420 ft).

Same as above (420 ft).

Same as above (420 ft).
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.00
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Kelly down @ 1650, new
20' connection @ 1700.

PID = 0.1 ppm @ cyclone
and 0.0 ppm @ BZ.

Hammering.

Top of saturated cuttings
@ 474 feet bgs. Water
level is artifically high
from drilling.

Kelly down @ 1733. End
of 2/15/17. Resume
drilling @ 0740 on
2/16/17.

Bentonite Seal

Top of 16/30
Sand

Top of 4"
Schedule 80
PVC 0.020"
Screen

SW

SP

Well-graded SAND with Gravel (SW);
light brown (7.5YR 6/4); dry; 80% fine to
coarse sand; 20% fine gravel to 1/4";
trace silt. Note: gravel fragments
present.

Poorly graded SAND (SP); yellowish
brown (10YR 5/4); dry; 80% fine to
medium sand; 10% fine gravel to 1/4";
10% silt.

Same as above (457 ft).

Same as above (457 ft); moist.

Same as above (457 ft); wet.

Same as above (457 ft); wet. Note:
strong fuel odor.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At Time of Drilling: 478.00
At End of Drilling: Not Recorded
After Drilling: 476.00
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Static water level @ 478
feet bgs.

Hammering downhole
and with casing hammer.

PID = 1135 ppm @
cyclone and 2.2 ppm @
BZ.

Add approximately 25
gallons of clean water
downhole to lift cuttings
to surface.

PID = 924 ppm @
cyclone and 1.8 ppm @
BZ.

Kelly down @ 0843, new
20' connection @ 0856.

PID = 276 ppm @
cyclone and 4.6 ppm @
BZ.

Hammering.

PID = 63 ppm @ cyclone
and 2.1 ppm @ BZ.

Sump

Top of TR-60
Plug

Top of 16/30
Sand

SP

SW

Poorly graded SAND (SP); yellowish
brown (10YR 5/4); wet; 80% fine to
medium sand; 10% fine gravel to 1/4";
10% silt.

Same as above (480 ft).

Same as above (480 ft).

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4/); wet;
75% fine to coarse sand; 25% fine
gravel to 1/2"; subangular to rounded.
Note: gravel is mafics and quartz. Gravel
fragments present.

Same as above (494 ft).

Same as above (494 ft).
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.00
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Poor cuttings return from
510 to 525 feet bgs.
Add approximately 100
gallons of clean water
downhole to lift cuttings
to surface.

PID = 21.2 ppm @
cyclone and 1.1 ppm @
BZ.
Kelly down @ 0931, new
20' connection @ 0946.

PID = 8.9 ppm @ cyclone
and 1.0 ppm @ BZ.

PID = 7.1 ppm @ cyclone
and 0.8 ppm @ BZ.

Kelly down @ 1041, new
20' connection @ 1050.

Top of 3"
Schedule 80
PVC 0.020"
Screen

Sump

Bottom of
Sump

SW

SW

Well-graded SAND with Gravel (SW);
dark yellowish brown (10YR 4/4/); wet;
75% fine to coarse sand; 25% fine
gravel to 1/2"; subangular to rounded.
Note: gravel is mafics and quartz. Gravel
fragments present.

Same as above (510 ft).

Same as above (510 ft).

Same as above (510 ft); dark yellowish
brown (10YR 4/6); 80% fine to coarse
sand; 20% fine gravel to 1/4"; rounded;
trace silt.

Same as above (510 ft); dark yellowish
brown (10YR 4/6); 80% fine to coarse
sand; 20% fine gravel to 1/4"; rounded;
trace silt.

No Lithologic Description; limited
cuttings returned. Cuttings appear to be
Well-graded SAND (SW) with trace
gravel to 1/4".
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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At End of Drilling: Not Recorded
After Drilling: 476.00
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PID = 1.1 ppm @ cyclone
and 0.5 ppm @ BZ.
Hammering; very slow
drilling.

PID = 10.1 ppm @
cyclone and 0.2 ppm @
BZ.

PID = 0.2 ppm @ cyclone
and BZ.

PID = 0.2 ppm @ cyclone
and BZ. Total depth =
557 feet bgs. Reached
total depth @ 1140 on
2/16/17.

Bottom of
16/30 Sand

Native Backfill

Bottom of Rat
Hole

SW

No Lithologic Description; limited
cuttings returned. Cuttings appear to be
Well-graded SAND (SW) with trace
gravel to 1/4".

Same as above (540 ft); No lithologic
description.

Same as above (540 ft); No lithologic
description.
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Material Description

Date TD Reached: 2/16/2017
Date Completed: 3/24/2017

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

Project Location: KAFB, Albuquerque,  NM

Project Number: 500433

Date Started: 1/31/2017

X Coordinate:

Project Name: KAFB RAPID SWMU ST-106/SS-111

Client: US Army Corps of Engineers
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Borehole ID: KAFB-106MW2

Hole Diameter Upper (in.): 13-3/8
Hole Diameter Lower (in.): 11-3/4

Groundwater Levels BGS (ft):

Drillling Contractor: Cascade Drilling
Drilling Method: Air Rotary Casing Hammer
Logged By: T. Richards

Surface Completion Type: Flush
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After Drilling: 476.00
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Kirtland AFB BFF March 2017  
Borehole Abandonment Activities Report   KAFB-RPD-016-0019 

March 8, 2017 
 
Subject: Borehole Abandonment Activities Report,  

Performed as part of the construction effort for the Ethylene Dibromide In Situ 
Biodegradation Pilot Test. 
Bulk Fuels Facility, Kirtland Air Force Base, New Mexico  

 
This Borehole Abandonment Activity Report has been prepared by CB&I Federal Services LLC (CB&I) for 
the U.S. Army Corps of Engineers (USACE), Omaha District, under Contract No. W9128F-12-D-0003, Task 
Order 0025 to address borehole abandonment at the original KAFB-106MW2 location. The activities 
described in this Report were performed at the Kirtland Air Force Base (AFB) Bulk Fuels Facility (BFF) site. 

The original borehole KAFB-106MW2 was evaluated and determined to have a large vertical deviation after 
drilling (approximately 85.35 degrees at the bottom of the borehole). The deviation was measured and 
evaluated while the drive casing was in the borehole prior to any well installation activities. It was determined 
that the deviation was too great for successful well installation and that the borehole should be abandoned.  

No well infrastructure was placed in the original borehole for KAFB-106MW2, and the borehole contained 
only the 11 ¾ inch drive casing. Depth to water was measured at approximately 475 feet below ground surface 
(bgs) in the borehole for KAFB-106MW2. This depth was likely slightly elevated compared to site 
background due to recent drilling activities and the fact that the drive casing extended below the water table, 
which can cause artificial elevation within the casing. 

No future borehole or well abandonment activities, for boreholes or wells that cross the water table, shall be 
performed without a plan approved by the New Mexico Environment Department and the Office of the State 
Engineer (OSE) in accordance with Section 6.5.17.10 of the Hazardous Waste Treatment Facility Operating 
Permit (Environmental Protection Agency identification number NM9570024423) and Section 19.27.4 of the 
New Mexico Administrative Code. 

Completed Borehole Abandonment Activities  

Borehole abandonment commenced on January 30, 2017 after verbal communication with the OSE prior to 
submittal of a plugging plan or approval of that plan. 

Several 20-foot sticks of 11 ¾ inch drive casing were removed from the borehole and the native formation was 
allowed to collapse into the borehole from a depth of 557 feet bgs to approximately 500 feet bgs. 

The planned borehole abandonment material was a 1 to 1 ratio by weight of Portland cement and sand slurry 
containing 6 gallons of water per 94 pound bag of cement (9-sack cement/sand slurry). This material was 
ordered from a concrete/cement supply company by the drilling subcontractor and premixed off site. Upon 
delivery of the pre-mixed material in a cement truck, the drilling subcontractor and contractor personnel asked 
the driver if the correct material had been mixed and delivered. Both parties were told yes by the 
concrete/cement company. A tremie pipe was placed to 500 feet bgs and was used to pump the material to 
approximately 450 feet bgs. It was observed that the material seemed dense and difficult to tremie. The narrow 
tremie pipe was then removed and the material was placed from 450 feet to approximately 87 feet bgs (depth 
measured after settling) using the drive casing as the tremie pipe. The drive casing was incrementally removed 
as the cement/sand slurry was placed. The theoretical volume of sealant required for the 11 ¾ inch borehole 
from a depth of 500 feet was calculated to be approximately 13 cubic yards. The actual volume recorded 
during grouting activities was 13 cubic yards, bringing the cement/sand slurry up to 87 feet bgs. From the total 
borehole depth of 557 to 500 feet bgs, native formation backfilled the bottom of the borehole as the drive 
casing was removed, that volume was approximately 1.6 cubic yards. 



Kirtland AFB BFF March 2017  
Borehole Abandonment Activities Report   KAFB-RPD-016-0019 

Since the theoretical amount of cement/sand slurry did not exceed the actual amount placed down hole and the 
depth where placement of sealing started was 500 feet bgs, no bridging of material occurred in the borehole.  

Later that day, after borehole abandonment had commenced to approximately 87 feet bgs, it was discovered 
that the material that had been delivered and placed in the borehole was a 2-sack cement/sand slurry (flowable 
fill material) containing approximately 1 gallon of water per 6.2 pounds of cement. The concrete/cement 
company had misheard the order placed by the drilling subcontractor and mixed and delivered the wrong 
material to the site. The material had been difficult to tremie into the borehole due to the high sand content of 
the mix. 

The original borehole plugging plan was submitted to the OSE on February 6, 2017 and reflected the incorrect 
material placed. The OSE provided approval with modifications on February 10, 2017 stating that the correct 
material should be placed in accordance with NMAC 19.27.4.30.C.1. The OSE approval and original plugging 
plan are included as Attachment 1. The drilling subcontractor contacted the OSE on February 14, 2017 and 
discussed the improper material that was used to backfill and was informed by the OSE to use an approved 
material for plugging the top 87 feet of the borehole. The plugging plan was then revised to reflect the material 
that should have been used for abandonment, included as Attachment 2.  

After abandonment is complete, a well plugging report will be submitted to the OSE within 20 days after 
completion of well abandonment activities documenting the deviation from the plugging plan and the actual 
material that had been placed in the borehole. 

Additional Borehole Abandonment Activities that have not been performed   

Abandonment of the original borehole KAFB-106MW2 is not complete pending approval of material to be 
placed from approximately 87 feet bgs to 2 feet bgs. The following mix is proposed for this depth interval: a 
95-97% Type I/II Portland cement and 3-5% bentonite grout mix with 6 gallons of water per 94 pounds of 
cement with an additional 1.5 to 2.5 gallons of water added for the bentonite volume. 

The cement slurry discussed above is proposed to be placed via tremie pipe. The theoretical volume used to fill 
this interval is approximately 3.5 cubic yards (over estimate based on potential loose formation in this zone) 
providing that the borehole has not accumulated native formation above the sealant that was originally placed 
to 87 feet bgs.  

From a depth of two feet to ground surface, the borehole is proposed to be filled with native soil from the 
surface of the site. The borehole is located in an undeveloped area of Kirtland AFB and the native soil will be 
reseeded at the end of construction activities. 
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DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

Colonel Dawn A. Nickell 
377 ABW/CV 
2000 Wyoming Blvd SE 
Kirtland AFB NM 87117-5000 

Mr. John Kieling, Bureau Chief 
Hazardous Waste Bureau (HWB) 
New Mexico Environment Department (NMED) 
2905 Rodeo Park Drive East, Building 1 
Santa Fe NM 87505-6303 

Dear Mr. Kieling 

FEB 2 2 2011 

Kirtland Air Force Base is submitting herein one revised "Well Plugging Plan of 
Operations" for one borehole that would have contained the two nested wells (KAFB-106MW2-
S and KAFB-106MW2-I). Kirtland AFB is proposing to plug and abandon the borehole, which 
had no well infrastructure installed, due to a borehole deviation measurement of 26.35 feet. The 
deviation measured at the borehole was too large for successful well installation, thus the 
overdrive casing will be removed and the borehole grouted using a Portland cement-sand slurry. 

If you have any questions or concerns, please contact Mr. Scott Clark at (505) 846-9017 
or at scott.clark@us.af.mil. 

Sincerely, 

~ 
DAWN A. NICKELL, Colonel, USAF 
Vice Commander 

cc: 
NMED-RPD (McQuillan), letter/hard copy 
NMED-GWQB (Agnew, Pullen, Hunter), letter/hard copy 
EPA Region 6 (King, Ellinger), electronic 
SAF-IEE (Lynnes), electronic 
AFCEC/CZ (Bodour, Clark), electronic 
USACE-Omaha District Office (Ellender), electronic 
USACE-ABQ District Office (Simpler, Phaneuf), electronic 
Public Info Repository, Administrative Record/Information Repository, and File, letter/hard copy 
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WELL PLUGGING 
PLAN OF OPERATIONS 

 
 

 

 
 

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior 
to plugging. 

 
I.  FILING FEE:  There is no filing fee for this form. 

 
II. GENERAL / WELL OWNERSHIP: 

 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: ________________________                                                        

Name of well owner:  ___________________________________________________________________________________                                                                                                                                                                       

Mailing address: ______________________________________________________________________________________                                                                                                                                                                               

City:                                                                                State:                                                              Zip code:  __________                       

Phone number:                                                                              E-mail:                                                                                        

 
 

III. WELL DRILLER INFORMATION: 
 

Well Driller contracted to provide plugging services:      

New Mexico Well Driller License No.:     Expiration Date:     

 
 

IV. WELL INFORMATION: 
 

Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan. 
 

1)           GPS Well Location:          Latitude:                             deg,                       min,                      sec 
Longitude:   deg,    min,    sec, NAD 83 

 
 

2)           Reason(s) for plugging well:                                                                                                                                              
 
 
 
 
 

3) Was well used for any type of monitoring program or environmental assessment?                   If yes, please use 
section VII of this form to detail what hydrogeologic parameters were monitored.   If the well was used to 
monitor contaminated or poor quality water, authorization from the New Mexico Environment Department may be 
required prior to plugging. 

 

4)           Does the well tap brackish, saline, or otherwise poor quality water?                       If yes, provide additional detail, 

including analytical results and/or laboratory report(s):                                                                                                     
 
 
 
 
 

5) Static water level:    feet below land surface / feet above land surface   (circle one) 
 

6) Depth of the well:   feet 
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7) Inside diameter of innermost casing:    inches. 
 

8) Casing material:     
 

9) The well was constructed with: 
 

   an open-hole production interval, state the open interval:     
 

   a well screen or perforated pipe, state the screened interval(s):     
 

 
10) What annular interval surrounding the artesian casing of this well is cement-grouted?     

 

11) Was the well built with surface casing?    If yes, is the annulus surrounding the surface casing grouted or 

otherwise sealed?     If yes, please describe:     
 
 
 

12) Has all pumping equipment and associated piping been removed from the well?    If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

 
 

V. DESCRIPTION OF PLANNED WELL PLUGGING: 
 

Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie 
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional 
technical information, such as geophysical logs, that are necessary to adequately describe the proposal. 

 

1) Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology 

proposed for the well:     
 
 
 
 
 

2) Will well head be cut-off below land surface after plugging?     
 
 

VI.  PLUGGING AND SEALING MATERIALS: 
 

Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant 
 

1) For plugging intervals that employ cement grout, complete and attach Table A. 
 

2) For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B. 
 

3) Theoretical volume of grout required to plug the well to land surface:     
 

4) Type of Cement proposed:     
 

5) Proposed cement grout mix:   gallons of water per 94 pound sack of Portland cement. 
 

6) Will the grout be:   batch-mixed and delivered to the site 
 

   mixed on site 
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7) Grout additives requested, and percent by dry weight relative to cement: _P1_ea_se_s_ee_a_u_ac_he_d_1e_tte_r. ________ _ 

8) Additional notes and calculations: No well records for PODs 327 and 328 have been submitted as no well has been installed. 

yn. ADDITIONAL INFORMATION; List additional information below, or on separate sheet(s): 

ym. SIGNATJJRE; 

I, DAWN A. NICKELL, COLONEL, USAF, 377 ABW VICE COMMANDER ' say that I have carefully read the foregoing Well Plugging Plan of 
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State 
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well 
Plugging Plan of Operations and attachments are true to the best of my kpowledge and belief. 

~ bh&/7 
Signature of Applicant Date 

IX. ACTION OF THE STATE ENGINEER; 

This Well Plugging Plan of Operations is: 

Trn. No 

___ Approved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this ______ day of _________________ _ 

Tom Blaine P.E., New Mexico State Engineer 
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TABLE A - For plugging intervals that employ cement grout.  Start with deepest 

interval. 

 
 Interval 1 – deepest Interval 2 Interval 3 – most shallow 
   Note:  if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

 

Top of proposed interval 
of grout placement (ft bgl) 

   

 

Bottom of proposed 
interval of grout 

placement (ft bgl) 

   

 
Theoretical volume of 

grout required per interval 
(gallons) 

   

 

Proposed cement grout 
mix gallons of water per 
94-lb. sack of Portland 

cement 

   

Mixed on-site or batch- 
mixed and delivered? 

   

 
Grout additive 1 

requested 

   

 
Additive 1 percent by dry 
weight relative to cement 

   

 

 
Grout additive 2 

requested 

   

 
 
 

Additive 2 percent by dry 
weight relative to cement 
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s).  Start with deepest 

interval. 

 
 
 Interval 1 – deepest Interval 2 Interval 3 – most shallow 
    

Note:  if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

 

 
Top of proposed interval 

of sealant placement 
(ft bgl) 

   

 
 

Bottom of proposed 
sealant of grout placement 

(ft bgl) 

   

 

 
Theoretical volume of 
sealant required per 

interval (gallons) 

   

 

 
 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

   

 



Date ----------------: 1/27/2017322 SRG   8.6330.6N/A
MEAS TRUE TRUE INCL DIRECTION DOGLEG CLOSURE CLOSURE TEMP

DEPTH VERTICAL VERTICAL (HORZ) 100/FT DISTANCE DIR

DEPTH X-SECTION N+/S- E+/W- (F)

(FEET) (FEET) (FEET) (DEG) (AZIMUTH) (FEET) (FEET) (DEG) (FEET) (DEG) (DEG)

======= ======= =======  ======  =========== ======= =======  =======  =======  ====== =====

0 0.00 0.00 -89.35 114.70 0.00 0.00 0.00 0.00 0.00 44.8

25 25.00 0.26 -89.45 101.60 -0.08 0.25 0.68 0.26 108.70 45.7

50 50.00 0.56 -89.11 83.30 -0.08 0.56 1.63 0.56 98.67 45.7

75 74.99 0.97 -89.00 97.60 -0.09 0.97 1.04 0.97 95.39 46.6

100 99.99 1.47 -88.68 89.90 -0.12 1.47 1.42 1.47 94.64 46.6

125 124.98 2.15 -88.22 92.30 -0.13 2.15 1.86 2.15 93.59 47.5

150 149.97 2.94 -88.18 92.50 -0.17 2.93 0.16 2.94 93.27 46.6

175 174.95 3.76 -88.04 94.20 -0.22 3.75 0.60 3.76 93.29 47.5

200 199.94 4.61 -88.04 97.20 -0.30 4.60 0.41 4.61 93.74 48.3

225 224.92 5.62 -87.32 102.80 -0.48 5.60 3.02 5.62 94.94 50.1

250 249.89 6.84 -86.98 109.20 -0.83 6.79 1.86 6.84 96.97 50.1

275 274.85 8.15 -86.94 107.00 -1.24 8.05 0.49 8.15 98.77 50.1

300 299.81 9.54 -86.59 108.70 -1.68 9.39 1.45 9.54 100.11 51.9

325 324.76 11.10 -86.19 109.00 -2.18 10.88 1.60 11.10 101.35 51.0

350 349.70 12.79 -85.97 110.10 -2.76 12.49 0.93 12.79 102.44 51.9

375 374.64 14.58 -85.76 111.20 -3.39 14.18 0.90 14.58 103.46 51.0

400 399.57 16.45 -85.57 113.10 -4.11 15.93 0.95 16.45 104.45 52.7

425 424.49 18.38 -85.48 113.40 -4.88 17.72 0.37 18.38 105.38 49.2

450 449.41 20.33 -85.47 116.40 -5.71 19.51 0.95 20.33 106.30 52.7

475 474.33 22.30 -85.36 115.30 -6.58 21.31 0.56 22.30 107.15 54.5

500 499.25 24.32 -85.28 114.60 -7.44 23.16 0.39 24.32 107.80 56.2

525 524.17 26.35 -85.35 113.50 -8.27 25.02 0.46 26.35 108.29 57.1

106-NW2106-NW2106-NW2106-NW2
RECTANGULAR

Projected Depth --:Svy Ref Point -----: Traverse --------------: N/AN/AWater Contact--------:Survey Type ---------:Hole ID--------------: IDS TechnicianIDS TechnicianIDS TechnicianIDS Technician
COORDINATES

CommentsLatitude ---------------: N/A Thank You! 775-385-4006775-385-4006775-385-4006775-385-4006Property -----------: Kirtland AFBKirtland AFBKirtland AFBKirtland AFBMag Dec -----------:Backsite ------------: Jason FarnsworthJason FarnsworthJason FarnsworthJason FarnsworthCustomer-----------: CascadeCascadeCascadeCascade
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OMAHA DISTRICT
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CB&I Federal Services
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Spec-00286  H

Wall-Mount EnclosurEs  CONCEPT™ Wall-MOuNT ENClOsurEs

EQUIPMENT PROTECTION SOLUTIONSSUBJECT TO CHANGE WITHOUT NOTICEMild stEEl1

Spec-00286H763.422.2211763.422.2600

Mild stEEl
Wall-Mount EnclosurEs
concEPt™ Wall-Mount EnclosurEs

concEPt™, tyPE 4 and 12

industry standards
Wall-mounting brackets required to maintain UL/CSA external 
mounting requirement.

concEPt solid single-door, door with window and flush-mount 
models
UL 508A Listed; Type 4, 12; File No. E61997
cUL Listed per CSA C22.2 No. 94; Type 4, 12; File No. E61997

NEMA/EEMAC Type 4, 12, 13
CSA, File No. 42186: Type 4, 12
VDE IP66
IEC 60529, IP66

concEPt two-door models
UL 508A Listed; Type 12; File No. E61997
cUL Listed per CSA C22.2 No. 94; Type 12; File No. E61997

NEMA/EEMAC Type 12
CSA, File No. 42186, Type 12
VDE IP 55
IEC 60529, IP55

aPPlication
CONCEPT™  Enclosures are ideal for machine control applications. 
With streamlined styling, flush quarter-turn latches and an 
attractive, durable finish. Available in solid or window single-door 
and two-door landscape, flush-mount and sloped-top versions for 
application and mounting flexibility. Two-door landscape models 
provide full-width access and easy panel installation.

sPEciFications
•  14, 16 or 18 gauge steel (see table)
•  Seams continuously welded and ground smooth
•  Corner-formed doors
•  Simple easy-to-remove and install hinge pins with built-in 

captivation clip
•  High-torque threadless studs and fasteners on door
•  Minimum-width body flange provides maximum door opening 

(210 degrees)
•  External formed body flange
•  Panel mounting studs fit optional CONCEPT panels and other 

accessories
•  Mounting holes in back of body for optional external wall-mount 

brackets
•  Hidden hinges
•  Doors are interchangeable and easily removed by pulling clip-

style hinge pins
•  Seamless foam-in-place gasket
•  Quarter-turn slotted latch(es)
•  Door alignment device on doors wider than 30 in.
•  Four hinges on 60-in.-high enclosures
•  Grounding stud on body; bonding provision on door (except 

window-door models)
•  Provisions for thermoplastic data pocket (right-hand hinged door 

on two-door models)
•  Hardware kit with panel mounting nuts, panel grounding 

hardware and sealing washers
•  Single-door enclosures have a three-point latch system on 

enclosures where A is equal to or greater than 42-in. with 
quarter-turn, slotted latch

•  Window-door enclosures have a clear polycarbonate window 
flush with door surface

•  Mounting frame on flush-mount enclosures extends completely 
around enclosure

•  Two-door enclosures have a overlapping door design which 
provides full-width access

•  Two door enclosures have a three-point latch system on right-
hand hinged door furnished with flush slotted insert

•  Illustrated instruction sheet

FinisH
Two standard finishes are available: ANSI 61 gray or RAL 7035 
textured light-gray polyester powder paint inside and out. 

accEssoriEs
Door Stop Kit
Handles
Lock Inserts
CONCEPT™  Panels
Mounting-Bracket Kits

ModiFication and custoMiZation
Hoffman excels at modifying and customizing products to 
your specifications. Contact your local Hoffman sales office or 
distributor for complete information.
Bulletin: cW1

randyt
Text Box
MODEL #: CSD36308



Spec-00286  H

Wall-Mount EnclosurEs  CONCEPT™ Wall-MOuNT ENClOsurEs

EQUIPMENT PROTECTION SOLUTIONSSUBJECT TO CHANGE WITHOUT NOTICEMild stEEl3

Catalog Number AxBxC in./mm Finish Door Ga. Body Ga. CONCEPT Panel

Conductive
CONCEPT
Panel

Panel Size
D x E 
in./mm

Mounting
G x H 
in./mm Latches qty. Latches style

J 
in./mm

CSD30208 30.00 x 20.00 x 8.00 
762 x 508 x 203

ANSI 61 Gray 14 16 CP3020 CP3020G 28.20 x 18.20
716 x 462

28.50 x 18.50
724 x 470

2 Quarter-turn 5.00
127

CSD30208LG 30.00 x 20.00 x 8.00 
762 x 508 x 203

RAL 7035 Lt. Gray 14 16 CP3020 CP3020G 28.20 x 18.20
716 x 462

28.50 x 18.50
724 x 470

2 Quarter-turn 5.00
127

CSD30248 30.00 x 24.00 x 8.00 
762 x 610 x 203

ANSI 61 Gray 14 14 CP3024 CP3024G 28.20 x 22.20
716 x 564

28.50 x 22.50
724 x 572

2 Quarter-turn 5.00
127

CSD30248LG 30.00 x 24.00 x 8.00 
762 x 610 x 203

RAL 7035 Lt. Gray 14 14 CP3024 CP3024G 28.20 x 22.20
716 x 564

28.50 x 22.50
724 x 572

2 Quarter-turn 5.00
127

CSD30308 30.00 x 30.00 x 8.00 
762 x 762 x 203

ANSI 61 Gray 14 14 CP3030 CP3030G 28.20 x 28.20
716 x 716

28.50 x 28.50
724 x 724

2 Quarter-turn 5.00
127

CSD30308LG 30.00 x 30.00 x 8.00 
762 x 762 x 203

RAL 7035 Lt. Gray 14 14 CP3030 CP3030G 28.20 x 28.20
716 x 716

28.50 x 28.50
724 x 724

2 Quarter-turn 5.00
127

CSD36248 36.00 x 24.00 x 8.00 
914 x 610 x 203

ANSI 61 Gray 14 16 CP3624 CP3624G 34.20 x 22.20
869 x 564

34.50 x 22.50
876 x 572

2 Quarter-turn 5.00
127

CSD36248LG 36.00 x 24.00 x 8.00 
914 x 610 x 203

RAL 7035 Lt. Gray 14 16 CP3624 CP3624G 34.20 x 22.20
869 x 564

34.50 x 22.50
876 x 572

2 Quarter-turn 5.00
127

CSD36308 36.00 x 30.00 x 8.00 
914 x 762 x 203

ANSI 61 Gray 14 14 CP3630 CP3630G 34.20 x 28.20
869 x 716

34.50 x 28.50
876 x 724

2 Quarter-turn 5.00
127

CSD36308LG 36.00 x 30.00 x 8.00 
914 x 762 x 203

RAL 7035 Lt. Gray 14 14 CP3630 CP3630G 34.20 x 28.20
869 x 716

34.50 x 28.50
876 x 724

2 Quarter-turn 5.00
127

CSD36368 36.00 x 36.00 x 8.00 
914 x 914 x 203

ANSI 61 Gray 14 14 CP3636 CP3636G 34.20 x 34.20
869 x 869

34.50 x 34.50
876 x 876

2 Quarter-turn 5.00
127

CSD36368LG 36.00 x 36.00 x 8.00 
914 x 914 x 203

RAL 7035 Lt. Gray 14 14 CP3636 CP3636G 34.20 x 34.20
869 x 869

34.50 x 34.50
876 x 876

2 Quarter-turn 5.00
127

CSD161210 16.00 x 12.00 x 10.00 
406 x 305 x 254

ANSI 61 Gray 16 18 CP1612 CP1612G 14.20 x 10.20
361 x 259

14.50 x 10.50
368 x 267

1 Quarter-turn 8.00
203

CSD161210LG 16.00 x 12.00 x 10.00 
406 x 305 x 254

ANSI 61 Gray 16 18 CP1612 CP1612G 14.20 x 10.20
361 x 259

14.50 x 10.50
368 x 267

1 Quarter-turn 8.00
203

CSD161610 16.00 x 16.00 x 10.00 
406 x 406 x 254

RAL 7035 Lt. Gray 16 18 CP1616 CP1616G 14.20 x 14.20
361 x 361

14.50 x 14.50
368 x 368

1 Quarter-turn 8.00
203

CSD161610LG 16.00 x 16.00 x 10.00 
406 x 406 x 254

RAL 7035 Lt. Gray 16 18 CP1616 CP1616G 14.20 x 14.20
361 x 361

14.50 x 14.50
368 x 368

1 Quarter-turn 8.00
203

CSD162010 16.00 x 20.00 x 10.00 
406 x 508 x 254

ANSI 61 Gray 16 18 CP2016 CP2016G 18.20 x 14.20
462 x 361

14.50 x 18.50
368 x 470

1 Quarter-turn 8.00
203

CSD162010LG 16.00 x 20.00 x 10.00 
406 x 508 x 254

RAL 7035 Lt. Gray 16 18 CP2016 CP2016G 18.20 x 14.20
462 x 361

14.50 x 18.50
368 x 470

1 Quarter-turn 8.00
203

CSD201610 20.00 x 16.00 x 10.00 
508 x 406 x 254

ANSI 61 Gray 16 18 CP2016 CP2016G 18.20 x 14.20
462 x 361

18.50 x 14.50
470 x 368

1 Quarter-turn 10.00
254

CSD201610LG 20.00 x 16.00 x 10.00 
508 x 406 x 254

RAL 7035 Lt. Gray 16 18 CP2016 CP2016G 18.20 x 14.20
462 x 361

18.50 x 14.50
470 x 368

1 Quarter-turn 10.00
254

CSD202010 20.00 x 20.00 x 10.00 
508 x 508 x 254

ANSI 61 Gray 16 18 CP2020 CP2020G 18.20 x 18.20
462 x 462

18.50 x 18.50
470 x 470

1 Quarter-turn 10.00
254

CSD202010LG 20.00 x 20.00 x 10.00 
508 x 508 x 254

RAL 7035 Lt. Gray 16 18 CP2020 CP2020G 18.20 x 18.20
462 x 462

18.50 x 18.50
470 x 470

1 Quarter-turn 10.00
254

CSD202410 20.00 x 24.00 x 10.00 
508 x 610 x 254

ANSI 61 Gray 16 18 CP2420 CP2420G 22.20 x 18.20
564 x 462

18.50 x 22.50
470 x 572

1 Quarter-turn 10.00
254

CSD202410LG 20.00 x 24.00 x 10.00 
508 x 610 x 254

RAL 7035 Lt. Gray 16 18 CP2420 CP2420G 22.20 x 18.20
564 x 462

18.50 x 22.50
470 x 572

1 Quarter-turn 10.00
254

CSD241610 24.00 x 16.00 x 10.00 
610 x 406 x 254

ANSI 61 Gray 16 18 CP2416 CP2416G 22.20 x 14.20
564 x 361

22.50 x 14.50
572 x 368

1 Quarter-turn 12.00
305

CSD241610LG 24.00 x 16.00 x 10.00 
610 x 406 x 254

RAL 7035 Lt. Gray 16 18 CP2416 CP2416G 22.20 x 14.20
564 x 361

22.50 x 14.50
572 x 368

1 Quarter-turn 12.00
305

CSD242010 24.00 x 20.00 x 10.00 
610 x 508 x 254

ANSI 61 Gray 16 18 CP2420 CP2420G 22.20 x 18.20
564 x 462

22.50 x 18.50
572 x 470

1 Quarter-turn 12.00
305

CSD242010LG 24.00 x 20.00 x 10.00 
610 x 508 x 254

RAL 7035 Lt. Gray 16 18 CP2420 CP2420G 22.20 x 18.20
564 x 462

22.50 x 18.50
572 x 470

1 Quarter-turn 12.00
305

CSD242410 24.00 x 24.00 x 10.00 
610 x 610 x 254

ANSI 61 Gray 14 16 CP2424 CP2424G 22.20 x 22.20
564 x 564

22.50 x 22.50
572 x 572

2 Quarter-turn 5.00
127

CSD242410LG 24.00 x 24.00 x 10.00 
610 x 610 x 254

RAL 7035 Lt. Gray 14 16 CP2424 CP2424G 22.20 x 22.20
564 x 564

22.50 x 22.50
572 x 572

2 Quarter-turn 5.00
127

CSD243010 24.00 x 30.00 x 10.00 
610 x 762 x 254

ANSI 61 Gray 14 16 CP3024 CP3024G 28.20 x 22.20
716 x 564

22.50 x 28.50
572 x 724

2 Quarter-turn 5.00
127

CSD243010LG 24.00 x 30.00 x 10.00 
610 x 762 x 254

RAL 7035 Lt. Gray 14 16 CP3024 CP3024G 28.20 x 22.20
716 x 564

22.50 x 28.50
572 x 724

2 Quarter-turn 5.00
127

CSD302010 30.00 x 20.00 x 10.00 
762 x 508 x 254

ANSI 61 Gray 14 16 CP3020 CP3020G 28.20 x 18.20
716 x 462

28.50 x 18.50
724 x 470

2 Quarter-turn 5.00
127

CSD302010LG 30.00 x 20.00 x 10.00 
762 x 508 x 254

RAL 7035 Lt. Gray 14 16 CP3020 CP3020G 28.20 x 18.20
716 x 462

28.50 x 18.50
724 x 470

2 Quarter-turn 5.00
127

CSD302410 30.00 x 24.00 x 10.00 
762 x 610 x 254

ANSI 61 Gray 14 16 CP3024 CP3024G 28.20 x 22.20
716 x 564

28.50 x 22.50
724 x 572

2 Quarter-turn 5.00
127

CSD302410LG 30.00 x 24.00 x 10.00 
762 x 610 x 254

RAL 7035 Lt. Gray 14 16 CP3024 CP3024G 28.20 x 22.20
716 x 564

28.50 x 22.50
724 x 572

2 Quarter-turn 5.00
127

CSD303010 30.00 x 30.00 x 10.00 
762 x 762 x 254

ANSI 61 Gray 14 14 CP3030 CP3030G 28.20 x 28.20
716 x 716

28.50 x 28.50
724 x 724

2 Quarter-turn 5.00
127

CSD303010LG 30.00 x 30.00 x 10.00 
762 x 762 x 254

RAL 7035 Lt. Gray 14 14 CP3030 CP3030G 28.20 x 28.20
716 x 716

28.50 x 28.50
724 x 724

2 Quarter-turn 5.00
127

CSD362410 36.00 x 24.00 x 10.00 
914 x 610 x 254

ANSI 61 Gray 14 16 CP3624 CP3624G 34.20 x 22.20
869 x 564

34.50 x 22.50
876 x 572

2 Quarter-turn 5.00
127
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Spec-00286  H

Wall-Mount EnclosurEs  CONCEPT™ Wall-MOuNT ENClOsurEs

EQUIPMENT PROTECTION SOLUTIONSSUBJECT TO CHANGE WITHOUT NOTICEMild stEEl5

Catalog Number AxBxC in./mm Finish Door Ga. Body Ga. CONCEPT Panel

Conductive
CONCEPT
Panel

Panel Size
D x E 
in./mm

Mounting
G x H 
in./mm Latches qty. Latches style

J 
in./mm

CSD363016 36.00 x 30.00 x 16.00 
914 x 762 x 406

ANSI 61 Gray 14 14 CP3630 CP3630G 34.20 x 28.20
869 x 716

34.50 x 28.50
876 x 724

2 Quarter-turn 5.00
127

CSD363016LG 36.00 x 30.00 x 16.00 
914 x 762 x 406

RAL 7035 Lt. Gray 14 14 CP3630 CP3630G 34.20 x 28.20
869 x 716

34.50 x 28.50
876 x 724

2 Quarter-turn 5.00
127

CSD483616 48.00 x 36.00 x 16.00 
1219 x 914 x 406

ANSI 61 Gray 14 14 CP4836 CP4836G 46.20 x 34.20
1173 x 869

46.50 x 34.50
1181 x 876

1 3-point 24.00
610

CSD483616LG 48.00 x 36.00 x 16.00 
1219 x 914 x 406

RAL 7035 Lt. Gray 14 14 CP4836 CP4836G 46.20 x 34.20
1173 x 869

46.50 x 34.50
1181 x 876

1 3-point 24.00
610

CSD242420 24.00 x 24.00 x 20.00 
610 x 610 x 508

ANSI 61 Gray 14 14 CP2424 CP2424G 22.20 x 22.20
564 x 564

22.50 x 22.50
572 x 572

2 Quarter-turn 5.00
127

CSD242420LG 24.00 x 24.00 x 20.00 
610 x 610 x 508

RAL 7035 Lt. Gray 14 14 CP2424 CP2424G 22.20 x 22.20
564 x 564

22.50 x 22.50
572 x 572

2 Quarter-turn 5.00
127

CSD302420 30.00 x 24.00 x 20.00 
762 x 610 x 508

ANSI 61 Gray 14 14 CP3024 CP3024G 28.20 x 22.20
716 x 564

28.50 x 22.50
724 x 572

2 Quarter-turn 5.00
127

CSD302420LG 30.00 x 24.00 x 20.00 
762 x 610 x 508

RAL 7035 Lt. Gray 14 14 CP3024 CP3024G 28.20 x 22.20
716 x 564

28.50 x 22.50
724 x 572

2 Quarter-turn 5.00
127

CSD363020 36.00 x 30.00 x 20.00 
914 x 762 x 508

ANSI 61 Gray 14 14 CP3630 CP3630G 34.20 x 28.20
869 x 716

34.50 x 28.50
876 x 724

2 Quarter-turn 5.00
127

CSD363020LG 36.00 x 30.00 x 20.00 
914 x 762 x 508

RAL 7035 Lt. Gray 14 14 CP3630 CP3630G 34.20 x 28.20
869 x 716

34.50 x 28.50
876 x 724

2 Quarter-turn 5.00
127

Purchase panels separately. 
Optional NEMA-size panels require conversion kit Catalog Number CCPM4. 
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Spec-00186  M

CONCEPT™ ACCEssOriEs  CONCEPT™ ACCEssOriEs

EQUIPMENT PROTECTION SOLUTIONSSUBJECT TO CHANGE WITHOUT NOTICEACCEssOriEs3

CONCEPT™ PANEls
These panels are taller and wider than corresponding NEMA-size 
panels. Panels are 14 or 12 gauge steel and painted white or have a 
conductive finish. 
Panels have a formed flange along any side that is longer than 22.20 in. 
(564 mm). CP2420 and CP2424 have a flange on all four sides.
Bulletin: cWp, cWY, DWDH2

Catalog Number Panel Type Panel Size D x E (in.) Panel Size D x E (mm) Gauge
CP1212 Painted steel 10.20 x 10.20 259 x 259 14
CP1212G Conductive 10.20 x 10.20 259 x 259 14
CP1612 Painted steel 14.20 x 10.20 361 x 259 14
CP1612G Conductive 14.20 x 10.20 361 x 259 14
CP1616 Painted steel 14.20 x 14.20 361 x 361 12
CP1616G Conductive 14.20 x 14.20 361 x 361 12
CP2016 Painted steel 18.20 x 14.20 462 x 361 12
CP2016G Conductive 18.20 x 14.20 462 x 361 12
CP2014 Painted steel 18.20 x 12.20 462 x 310 14
CP2014G Conductive 18.20 x 14.20 462 x 310 14
CP2416 Painted steel 22.20 x 14.20 564 x 361 12
CP2416G Conductive 22.20 x 14.20 564 x 361 12
CP2020 Painted steel 18.20 x 18.20 462 x 462 12
CP2020G Conductive 18.20 x 18.20 462 x 462 12
CP2420 Painted steel 22.20 x 18.20 564 x 462 12
CP2420G Conductive 22.20 x 18.20 564 x 462 12
CP3020 Painted steel 28.20 x 18.20 716 x 462 12
CP3020G Conductive 28.20 x 18.20 716 x 462 12
CP3220 Painted steel 30.20 x 18.20 762 x 462 12
CP4420 Painted steel 42.20 x 18.20 1072 x 462 12
CP5620 Painted steel 53.20 x 18.20 1351 x 462 12
CP2424 Painted steel 22.20 x 22.20 564 x 564 12
CP2424G Conductive 22.20 x 22.20 564 x 564 12
CP3024 Painted steel 28.20 x 22.20 716 x 564 12
CP3024G Conductive 28.20 x 22.20 716 x 564 12
CP3624 Painted steel 34.20 x 22.20 869 x 564 12
CP3624G Conductive 34.20 x 22.20 869 x 564 12
CP4824 Painted steel 46.20 x 22.20 1173 x 564 12
CP4824G Conductive 46.20 x 22.20 1173 x 564 12
CP3030 Painted steel 28.20 x 28.20 716 x 716 12
CP3030G Conductive 28.20 x 28.20 716 x 716 12
CP3630 Painted steel 34.20 x 28.20 869 x 716 12
CP3630G Conductive 34.20 x 28.20 869 x 716 12
CP4230 Painted steel 40.20 x 28.20 1021 x 716 12
CP4230G Conductive 40.20 x 28.20 1021 x 716 12
CP3636 Painted steel 34.20 x 34.20 869 x 869 12
CP3636G Conductive 34.20 x 34.20 869 x 869 12
CP4236 Painted steel 40.20 x 34.20 1021 x 869 12
CP4236G Conductive 40.20 x 34.20 1021 x 869 12
CP4836 Painted steel 46.20 x 34.20 1173 x 869 12
CP4836G Conductive 46.20 x 34.20 1173 x 869 12
CP6036 Painted steel 58.20 x 34.20 1478 x 869 12
CP6036G Conductive 58.20 x 34.20 1478 x 869 12
CP2442 Painted steel 22.20 x 40.20 564 x 1021 12
CP2442G Conductive 22.20 x 40.20 564 x 1021 12
CP3048 Painted steel 28.20 x 46.20 716 x 1173 12
CP3048G Conductive 28.20 x 46.20 716 x 1173 12
CP3060 Painted steel 28.20 x 58.20 716 x 1478 12
CP3060G Conductive 28.20 x 58.20 716 x 1478 12
CP7236 Painted steel 70.20 x 34.20 1783 x 869 12
Catalog number CP4230 is used on CONCEPT disconnect enclosures.
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Table of Contents

30.5 mm Push Buttons
• Bulletin 800T/800H .................................................................................................................... Page 10-2

22.5 mm Push Buttons
• Bulletin 800F .............................................................................................................................. Page 10-66

• Bulletin 800FC Configured Pendant Stations .......................................................................... Page 10-127

• Bulletin 800FD Monolithic .......................................................................................................... Page 10-140

• Bulletin 800M.............................................................................................................................. Web‡

16 mm Push Buttons
• Bulletin 800B .............................................................................................................................. Page 10-146

Specialty Push Buttons
Hazardous Location Push Buttons
• Bulletin 800H Type 7 & 9 ............................................................................................................ Page 10-152

• Bulletin 800R .............................................................................................................................. Page 10-189

• Bulletin 800G .............................................................................................................................. Page 10-194

Touch/Palm Push Buttons
• Bulletin 800P Palm Operated .................................................................................................... Page 10-210

• Bulletin 800Z Zero-Force™........................................................................................................ Page 10-214

Miscellaneous Push Buttons
• Bulletin 800L Indicators ............................................................................................................ Page 10-221

• Bulletin 800H Security Stations ................................................................................................ Web‡

• Bulletin 800S Stations ................................................................................................................ Page 10-223
‡ Information for this product line is available on the Industrial Controls Catalog website: www.ab.com/catalogs.

randyt
Text Box
MODEL #: 800H-JR5A



Bulletin 800T/H

30.5 mm Push Buttons

� 30.5 mm mounting hole
� Type 4/13 watertight/oiltight (Bul. 800T)
� Type 4/4X/13 corrosion-resistant/watertight/oiltight (Bul. 800H)
� Heavy industrial stations and operators

Description

Product Overview
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Bulletin 800T/800H 30.5 mm Push Buttons Table of Contents
See below.
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Specifications ......................................................................................... 10-3
Assembled Stations .............................................................................. 10-5
DeviceNet Stations ................................................................................ 10-6
Trigger Action E-Stops ........................................................................ 10-7
Push Buttons, Momentary
Non-Illuminated....................................................................................... 10-9
Illuminated................................................................................................. 10-10
Non-Illuminated — with Two-Color Molded Legend Cap ...... 10-11

Selector Switches, Non-Illuminated
2-Position .................................................................................................. 10-12
3-Position .................................................................................................. 10-14
4-Position .................................................................................................. 10-16

Selector Switches, Illuminated
2-Position .................................................................................................. 10-18
3-Position .................................................................................................. 10-19

Pilot Light Devices ................................................................................ 10-20
Emergency Stop Operators
Push-Pull, Non-Illuminated

2-Position................................................................................................ 10-21
3-Position................................................................................................ 10-22

Push-Pull, Illuminated
2-Position................................................................................................ 10-23
3-Position................................................................................................ 10-24

Description Page
Specialty Operators
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Mechanically Interlocked Push Button .......................................... 10-25
Cluster Pilot Light................................................................................... 10-26
18 mm Small Pilot Light ...................................................................... 10-27
1-, 2-, 3-, 4-Way Toggle Switch ....................................................... 10-28
Selector Push Button............................................................................ 10-29
Cylinder Lock Push Button ................................................................ 10-30
Padlocking Mushroom Head ............................................................. 10-30
Wobble Stick............................................................................................ 10-30
Flip Lever Operator................................................................................ 10-31
Break-Glass Push Button Station.................................................... 10-32

Custom-Built Stations.......................................................................... 10-33
Enclosures ................................................................................................. 10-33
Accessories
Contact Blocks........................................................................................ 10-35
Power Modules and Universal LED Module................................ 10-36
Replacement Color Caps.................................................................... 10-37
Selector Switch Knobs......................................................................... 10-38
Protective Boots ..................................................................................... 10-39
Push Buttons & Miscellaneous ......................................................... 10-40
Locking Attachments............................................................................ 10-42
Guards........................................................................................................ 10-44
Replacement Lamps............................................................................. 10-45
Replacement Keys................................................................................. 10-46
Legend Plates.......................................................................................... 10-47

Approximate Dimensions & Shipping Weights ........................ 10-53
Typical Pilot Light Wiring Diagram ................................................ 10-65

Standards Compliance
UL 508

CCC

Certifications
UL Listed
(File No. E14840, E10314
Guide No. NKCR, NOIV)

CSA Certified
(File No. LR1234, LR11924)

CSA C22.2, No. 14

EN/IEC: 60947-5-1

The Allen-Bradley Bulletin 800T and 800H 30.5 mm push button
product lines are in a class by themselves. They are designed and
constructed to perform in the most demanding industrial
environments. In terms of sealing and switching performance, you will
not find a more dependable push button offering. Allen-Bradley
delivers more styles and options of operator types and contact blocks,
offering flexibility to meet the most demanding specifications in the
world’s toughest industrial environments.

Design innovation is key to the performance advantage provided in the
Bulletin 800T and 800H offerings.  New in this catalog are the Trigger
Action E-Stop operators, the new standard bearer in a tamper-
resistant design.  Also new is the Universal LED Illumination option
that accepts a wide 12…130V AC/DC voltage input. This is compatible
with all illuminated operator types, allows retrofitting in existing
installations, and incorporates super bright LED technology.
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Specifications

Specifications�

Electrical Ratings
Contact ratings Refer to the contact ratings tables on page 10-4.
Dielectric strength 2200V for one minute, 1300V for one minute (Logic Reed)
Electrical design life cycles 1 000 000 at max. rated load, 200 000 at max. rated load (Logic Reed)

Mechanical Ratings

Vibration 10…2000 Hz, 1.52 mm displacement (peak-to-peak) max./
10 G max. (except Logic Reed)

Shock 1/2 cycle sine wave for 11 ms ≥ 25 G (contact fragility) and no damage at 100 G
Degree of protection Type 1/4/12/13 (800T); Type 1/4/4X/12/13 (800H); EN/IEC 60529 IP66/65
Mechanical design life cycles

Push buttons
(Momentary, non-illuminated) 10 000 000 min.
(Momentary, illuminated) 250 000 min.
(Push-pull/twist-to-release) 250 000 min.

Selector switches
(Non-illuminated) 1 000 000 min.
(Illuminated, key-operated) 200 000 min.

Potentiometers 25 000 min.
All other devices 200 000 min.

Contact operation Shallow, mini, and low-voltage contact blocks: Slow, double make and break
Logic Reed and sealed switch contact blocks: Single break magnetic

Wire gauge/Terminal screw torque #18…14 AWG (#18…10 Max Duty) / 6…8 lb•in
Typical operating forces

Operators without contact blocks
Flush, extended button, standard mushroom, jumbo plastic mushroom: 2 lbs max.

Jumbo and extended aluminum mushroom head: 3.95 lbs max.
Maintained selector switch: 3.6 in•lb max.

Spring return selector switches 3.6 in•lb to stop, 0.2 in•lb to return
Illuminated push buttons and push-to-test pilot lights 5 lb max.
2-position push-pull 8.0 lb max. push or pull
3-position push-pull 8 lb max. push to in position or pull to center position (15 lb max. pull to out position)
Twist-to-release or push-pull 9 lbs max. push or pull 30 in•oz max. twist, 6 in•oz minimum return
Potentiometer Rotational torque 3…12 in•oz; stopping torque 12 in•lb (minimum)

Contact blocks

Standard 1 lb
Logic Reed 1 lb max.
Sealed switch 3 lb max. at 0.205 in. plunger travel
Stackable sealed switch 1 lb max.
MaxDuty 1.4 lb max.
PenTUFF 1.4 lb max.
Self Monitoring 1.6 lb

Environment

Temperature range
Operating -40…+131 °F (-40…+55 °C)
Storage -40…+185 °F (-40…+85 °C)

Note: Operating temperatures below freezing are based on
the absence of moisture and liquids. Consult your local
Rockwell Automation sales office or Allen-Bradley
distributor for use in lower temperature applications.

Humidity 50…95% RH from 77…140 °F (25…60 °C) per Procedure IV of MIL-STD-810C,
Method 507.1 cycling test

� Performance Data — See Important- 3.
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Bulletin 800T/H

30.5 mm Push Buttons
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Specifications

Standard Contact Ratings
Minimum: 24V, 24 mA

Maximum thermal continuous current Ith 10 A AC/2.5 A DC. Bulletin
800T units with 800T-XA contacts have ratings as follows:

Max. Opertnl.
Volts Ue

Utilization Category Rated Operational Currents

IEC NEMA Volts Ue Make Break

AC 600 AC-15 A600
120…600
72…120
24…72

7200VA
60 A
60 A

720VA
720VA
10 A

DC 600 DC-13 Q600 28…600
24…28�

69VA
2.5 A

� For applications below 24V/24 mA, PenTUFF or Logic Reed contacts are
recommended.

Sealed Switch Contact Ratings
Minimum: 5V, 1 mA

Maximum continuous current Ith 5 A. Bulletin 800T units have
control circuit ratings with sealed switch contact blocks as follows:

Max. Opertnl.
Volts Ue

Utilization Category Rated Operational Currents

IEC NEMA Volts Ue Make Break

AC 600 AC-15 B600 120…600
0…120

3600VA
30 A

360VA
3 A

DC 300 DC-13 P300 24…300
0…24

138VA
5.0 A

Stackable Sealed Switch Contact Ratings
Minimum: 5V, 10 mA (digital); 24V, 1 mA (analog)

Maximum continuous current Ith 2.5 A. Bulletin 800T units have
control circuit ratings with sealed switch contact blocks as follows:

Max. Opertnl.
Volts Ue

Utilization Category Rated Operational Currents

IEC NEMA Volts Ue Make Break

AC 300 AC-15 C300 120…300
0…120

1800VA
15 A

180VA
1.5 A

DC 150 DC-13 Q150 24…150
0…24

69VA
2.5 A

Logic Reed Contact Ratings
Minimum — DC: 5V, 1 mA
Maximum — DC: 30V, 0.06 A, AC: 150V, 0.15 A
Should only be used with resistive loads.

Materials Used in 800H Type 4X Operators
Thermoplastic Polyester (Fiberglass Reinforced)
� Bushings
� Mounting Rings
� Sockets

Thermoplastic Polyester
� Non-illuminated button caps

Transparent Amorphous Nylon
� Pilot light lens cap
� Illuminated button caps

Glass Filled Crystalline Nylon
� Thrust washer

Mineral Filled Nylon
� Trim washer

Nitrile (Synthetic Rubber)
� Gaskets and internal seals

PenTUFF™ (Low Voltage) Contact Ratings
Minimum DC: 5V, 1 mA
Maximum thermal continuous current Ith 2.5 A AC/1.0 A DC. Bulletin
800T units with 800T-XAV contacts have ratings as follows:

Max. Opertnl.
Volts Ue

Utilization Category Rated Operational Currents

IEC NEMA Volts Ue Make Break

AC 300 AC-15 C300 120…300
0…120

1800VA
15 A

180VA
1.5 A

DC 150 DC-13 R150 24…150
0…24

28VA
1.0 A

Snap Action Contact Ratings

Max. Opertnl.
Volts Ue

Contact Rating
Designation

Rated Operational Currents

Volts Ue Make Break

AC 300 A300 120…300
24…72

7200VA
60 A

720VA
10 A

DC 250 — 230…250
115…125

0.2 A
0.4 A

MaxDuty Contact Rating
Maximum thermal continuous current Ith 24 A.
Pilot Duty — 120V AC, 12 A; 24V DC, 10 A
Motor Ratings — 120V AC, 1.5 Hp; 240V AC, 3 Hp; 24V DC,
10 A FLA/60 A LRA

Time Delay Contacts

Max. Opertnl.
Volts Ue

Contact Rating
Designation

Rated Operational Currents

Volts Ue Make Break
AC 120 B150 120 3600VA 360VA

Note: This device is not rated for DC applications.

Adjustment range: 0.5…15 s ± 25% Ith = 5 A
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Bulletin 800T/H

30.5 mm Push Buttons

10-14
www.ab.com/catalogs     Preferred availability cat. nos. are bbold.

Publication A117-CA001A-EN-P

0

1

2

3

4

5

6

7

8

9

10

11

12

13

Selector Switches

3-Position Selector Switch Devices, Non-Illuminated

Standard Knob Operator
Cat. No. 800T-J2A

Knob Lever Operator
Cat. No. 800T-J17A

Standard Knob Operator
Cat. No. 800H-JR2A

Contact Type

Operator Position

M = Maintained
S = Spring Return

Type 4/13 Type 4/4X/13

Standard Knob Knob Lever Standard Knob

Cat. No. Cat. No. Cat. No.

No Contacts — — —

M M M 800T-J2 800T-J17 800H-JR2

S→M M 800T-J4 800T-J18 800H-JR4

M M←S 800T-J5 800T-J19 800H-JR5

S→M←S 800T-J91 800T-J20 800H-JR91

O
X

O
O

X
O

M M M 800T-J2A 800T-J17A 800H-JR2A

S→M M 800T-J4A 800T-J18A 800H-JR4A

M M←S 800T-J5A 800T-J19A 800H-JR5A

1 N.O. - 1 N.C. S→M←S 800T-J91A 800T-J20A 800H-JR91A

Note: X = Closed/O = Open

Contact
Block
Suffix
Code

Contact
Block
Side C

irc
ui

ts Cam Codes

KB7
(Std.) KA1 KA7 KC1 KC7 KD7 KE7 KQ1 KQ7 KR1 KR7 KT1 KT7 KU7

White
A X O O X O O O O X O O X X O O O O X X O O X O X X O X X O X X O X O O X X O O X O O
B O O X O X O O X O O X O O X O O X O O X X O X O O X O O X O O X O X O O O O X O X O

Black
A X O O X O O O O X O O X X O O X O O O O X O O X X O O O O X X O O O O X X O O O O X
B O O X O X O O X O X O O O O X O X O X X O O X O O X O X X O O X X X X O O X X X X O

White
A X O O X O O O O X O O X X O O O O X X O O X O X X O X X O X X O X O O X X O O X O O
B O O X O X O O X O O X O O X O O X O O X X O X O O X O O X O O X O X O O O O X O X O

Black
A X O O X O O O O X O O X X O O X O O O O X O O X X O O O O X X O O O O X X O O O O X
B O O X O X O O X O X O O O O X O X O X X O O X O O X O X X O O X X X X O O X X X X O

a
Protection Rating

Code Description
T Metal, Type 4/13
H Plastic, Type 4/4X/13

b
Finger-Safe Guards

Code Description
Blank No guards

C Guards on terminals

c
Knob Insert Colors

800T
Type
4/13 Description

800H
Type

4/4X/13
Code Code

J White JR

JX Packet of
colored inserts� JRX

Metal Wing Lever Colors�
Code Color Code
JA Red —
JG Grey —

800 T – J 2 C
a b c d e f

d
Knob/Lever Type Operators

Standard Knob
Code Operator Function

2 Maintained
4 Spring return from left
5 Spring return from right
91 Spring return from both

Knob Lever�
Code Operator Function
17 Maintained
18 Spring return from left
19 Spring return from right
20 Spring return from both

Metal Wing Lever�
Code Operator Function
11 Maintained
15 Spring return from left
16 Spring return from right
141 Spring return from both

Coin Slot�
Code Operator Function
10 Spring return from both

e
Cam Option‡♣

Code Description
Blank KB7 cam (std.)
KA1 KA1 cam
KA7 KA7 cam

e (cont'd)
Cam Option‡♣

Code Description
KC1 KC1 cam
KC7 KC7 cam
KD7 KD7 cam
KE7§ KE7 cam
KQ1 KQ1 cam
KQ7 KQ7 cam
KR1§ KR1 cam
KR7§ KR7 cam
KT1§ KT1 cam
KT7§ KT7 cam
KU7§ KU7 cam

f
Contact Blocks

Code Description
Blank No contacts on operator

Standard

A 1 N.O. - 1 N.C.
1-800T-XA on white side

B

2 N.O. - 2 N.C.
2-800T-XAs —

1 on white side/1 on black
side

PenTUFF (Low Voltage)

AV 1 N.O. - 1 N.C.
1-800T-XAV on white side

BV

2 N.O. - 2 N.C.
2-800T-XAVs —

1 on white side/1 on black
side

f (cont'd)
Contact Blocks♣

Code Description
Blank No contacts

Class 1, Div. 2/Zone 2
Logic Reed

AR 1 N.O. - 1 N.C.
1-800T-XAR on white side

BR

2 N.O. - 2 N.C.
2-800T-XARs —

1 on white side/1 on black
side

Sealed Switch

AP 1 N.O. - 1 N.C.
1-800T-XAP on white side

BP

2 N.O. - 2 N.C.
2-800T-XAPs —

1 on white side/1 on black
side

Stackable Sealed Switch

AY 1 N.O. - 1 N.C.
1-800T-XAY on white side

BY

2 N.O. - 2 N.C.
2-800T-XAYs —

1 on white side/1 on black
side

� One insert of each color (blue,
green, orange, red, and yellow).

�Only available on Bul. 800T, Type
4/13 operators.

‡ If an overlapping cam is required,
consult your local distributor.

§ Not available with wing levers.
♣ See Table 1 for cam selections

and associated targets.Table 1. Cam and Contact Block Functionality Table

Note: X = Closed/O = Open
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Voltage regulation in transformers is the difference between the “No-Load voltage” and 
the “Full-Load voltage”. This is expressed in terms of percentage.

The secondary voltage (nominal) listed in these pages are at Full-Load, meaning the 
point at which the transformer is operating at maximum permissible secondary current.  
No-Load voltage can increase 6 to 10% max.

Warning:  Secondary voltages of transformers may damage some loads. For example, 
a transformer connected as 480/120 Volt but applied 495 Volt primary can 
produce at No-Load a voltage of 134 Volts which will damage the inputs of 
a PLC D0-06AA, whose maximum input voltage is 132 Volt. Notice that the 
current of D0-06AA input is 10mA, making it very close to No-Load.

HPS Fortress™ Commercial  
Encapsulated Transformers

Regulation
Percentage

No-Load -   Full Load=
Full Load

(100%)
E E

E

Voltage Regulation

Totally enclosed to seal 
out moisture and airborne 
contaminants

Conduit knockouts and an easily 
accessible wiring compartment

Installation is made quick and easy 
with keyhole mounting slots

Easily accessible 
nameplate

All units are encapsulated 
with an electrical grade 
silica sand and resin 
compound

NEMA 3R enclosure meets or 
exceeds listing criteria including 
NEMA and ANSI standards for 
indoor and outdoor applications

Features
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Features
•  Ratings: Single phase from 0.50kVA to 

25kVA; 60 Hz
•   Electrostatic Shield: Standard on all 

single phase units 0.75kVA and larger
•  Quality Design: All units are encapsu-

lated with electrical grade silica sand 
and resin compounds which completely 
enclose the core and coil to seal out 
moisture, airborne contaminants and 
eliminates corrosion and deterioration.

•  Insulation: Offering UL class 130°C 
(266°F) insulation, 95°C (203°F) tempera-
ture rise up to 1kVA on single phase; 
180°C (356°F)  
insulation, 135°C (275°F) temperature rise 
on all units over 1kVA on single phase.  
Quiet operation with sound levels below 
NEMA standards.

•  Enclosures: NEMA 3R enclosures meet 
or exceed listing criteria including 
NEMA, ANSI, and OSHA standards for 
indoor and outdoor service. 

•  To provide NEMA 3R protection (protec-
tion from falling rain), the transformer 
must be mounted vertically with the 
mounting tabs facing up.

•  Rear and side entry conduit knockouts 
into an easily accessible and roomy wir-
ing compartment. 

• Color is ANSI 61 gray, UL50
•  Taps are convenient to select output  

voltage.
•  Wiring compartment: Provides tinned 

copper lead wire terminations up to 
5kVA, terminal pad termination on 
7.5KVA and larger and standard ground 
lug assembly for easy cable installation.

•  Output voltage adjustable by taps.
•  Temperature Range: -20°C (-4°F) to  

average ambient temperature 30°C 
(86°F), not to exceed 40°C (104°F)

•  Installation made quick and easy: All 
encapsulated transformers are designed 
for wall mounting and include keyhole 
mounting slots.

•  10 year warranty (limited to mfg. 
defects)

Agency Approvals
•  UL Listed File No. E50394 (Type Q)
•  CSA File No. LR3902 (Type Q)
• CE (up to 10 kVA)
• RoHS

HPS Fortress 480x240/240x120 Encapsulated Transformer Specifications

Part Number Price kVA Rating
Primary 
Voltage 
(60Hz)

Secondary 
Voltage 

(Nominal)

Output  
Current 
(Amps)
120/240

Impedance % Total Heat 
Dissipation 

(Watts)*
Product 
Wt/Lbs    VA %z

C1FC50LE $102.00 0.50

240x480 120x240

4.17/2.08 500 7.6 35.8 15.0

C1FC75LES $127.50 0.75 6.25/3.13 750 5.6 57.2 18.0

C1F1C0LES $154.00 1.0 8.33/4.17 1000 4.8 75.3 22.0

C1F1C5LES $184.00 1.5 12.5/6.25 1500 4.1 100.0 25.0

C1F002LES $228.00 2.0 16.7/8.33 2000 4.3 121.6 40.0

C1F003LES $282.00 3.0 25.0/12.5 3000 3.7 160.8 55.0

C1F005LES $404.00 5.0 41.7/20.8 5000 4.2 314.0 88

C1F007LES $611.75 7.5 62.5/31.3 7500 3.6 402.0 145

C1F010LES $706.00 10 83.3/41.6 10000 3.7 525.0 165

C1F015LES** $909.00 15 125/62.5 15000 2.4 585.0 286

C1F025LES** $1,118.00 25 208.3/104.2 25000 2.0 838.0 346

* Heat dissipation calculated based on full rated load on transformer.

** Not CE

C1FC50LE C1F1C5LES C1F005LES

HPS Fortress™ Commercial Encapsulated Transformers 
Primary 480 x 240 VAC 
Secondary 240 x 120 VAC
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HPS Fortress 480x240/240x120 Encapsulated Transformer Dimensions 

Part 
Number

Mtg. 
Fig.

Overall Dimensions  
in (mm)

Mounting Holes 
in (mm)

Mtg. 
Hole 
Dia. 

in (mm)

Knock Out Dimensions 
in (mm)

Rear 
Mtg. 
Holes 

in (mm)

A B C D E F G H J K L M
C1FC50LE A 5.00 (127.0) 4.75 (120.7) 9.25 (235.0) 8.25 (209.6) 3.88 (98.6) 7.75 (196.9) 0.22 (5.6) 1.25 (31.8) 1.00 (25.4) 1.50 (38.1) 2.00 (50.8)

N/A

C1FC75LES A 5.00 (127.0) 4.75 (120.7) 9.25 (235.0) 8.25 (209.6) 3.88 (98.6) 7.75 (196.9) 0.22 (5.6) 1.25 (31.8) 1.00 (25.4) 1.50 (38.1) 2.00 (50.8)

C1F1C0LES A 5.88 (149.4) 5.50 (139.7) 10.50 (267.0) 8.50 (215.9) 4.13 (104.9) 8.25 (209.6) 0.28 (7.1) 1.25 (31.8) 1.25 (31.8) 1.50 (38.1) 2.00 (50.8)

C1F1C5LES A 5.88 (149.4) 5.50 (139.7) 10.50 (267.0) 8.50 (215.9) 4.13 (104.9) 8.25 (209.6) 0.28 (7.1) 1.25 (31.8) 1.25 (31.8) 1.50 (38.1) 2.00 (50.8)

C1F002LES A 7.00 (177.8) 6.50 (165.1) 11.25 (285.8) 9.75 (247.7) 5.38 (136.7) 9.50 (241.3) 0.28 (7.1) 1.25 (31.8) 1.50 (38.1) 1.50 (38.1) 2.00 (50.8)

C1F003LES A 7.00 (177.8) 6.50 (165.1) 11.25 (285.8) 9.75 (247.7) 5.38 (136.7) 9.50 (241.3) 0.28 (7.1) 1.25 (31.8) 1.50 (38.1) 1.50 (38.1) 2.00 (50.8)

C1F005LES B 10.00 (254.0) 7.75 (196.9) 17.25 (438.2) 15.25 (387.4) 7.38 (187.5) 15.38 (390.7) 0.44 (11.2) 1.25 (31.8) 4.00 (101.6) 2.00 (50.8) 2.00 (50.8) 6.00 (152.4)

C1F007LES B 12.25 (311.2) 9.25 (234.9) 17.63 (447.8) 15.56 (395.2) 9.38 (238.3) 14.88 (377.9) 0.44 (11.2) 2.00 (50.8) 5.00 (127.0) 2.00 (50.8) 2.00 (50.8) 8.00 (203.2)

C1F010LES B 12.25 (311.2) 9.25 (234.9) 20.88 (530.4) 18.88 (479.6) 9.38 (238.3) 18.13 (460.5) 0.44 (11.2) 2.00 (50.8) 5.00 (127.0) 2.00 (50.8) 2.00 (50.8) 8.00 (203.2)

C1F015LES B 14.50 (368.3) 10.75 (273.1) 21.38 (543.1) 19.38 (492.3) 11.63 (295.4) 18.63 (473.2) 0.44 (11.2) 2.00 (50.8) 6.00 (152.4) 2.00 (50.8) 2.00 (50.8) 10.00 (254.0)

C1F025LES B 14.50 (368.3) 10.75 (273.1) 27.38 (695.5) 24.88 (631.9) 11.13 (282.7) 24.50 (622.3) 0.56 (14.2) 2.00 (50.8) 6.00 (152.4) 2.00 (50.8) 2.00 (50.8) 10.00 (254.0)
Note:  All dimensions have a tolerance of ±0.06 inches unless otherwise noted. 

To provide NEMA 3R protection (protection from falling rain), the transformer must be mounted vertically with the mounting tabs facing up.  
Additional information in installation insert.

Dimensions

*  Front bottom panel is hinged for access to terminals, shaded areas show 
view of rear mounting holes and knockout.

HPS Fortress™ Commercial Encapsulated Transformers 
Primary 480 x 240 VAC 
Secondary 240 x 120 VAC

Dimensions inches [mm]

Figure A - 500VA to 3kVA Figure B - 5kVA to 25kVA
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HV HV
H1 H2 H1 H2

OR

OR

7 8642135 7 8642135

X4 X1X3X2X4 X1X3X2
LV LV LV

LV

 Primary Volts Connect lines to Inter-connect
 

 504  H1, H2 1-2
 492   H1, H2 2-3
 480  H1, H2 3-4
 468    H1, H2 4-5
 456  H1, H2 5-6
 444     H1, H2 6-7
 432  H1, H2 7-8

        H1, H2 H1-2, H2-1 
 240      H1, H2 H1-4, H2-3
 228      H1, H2 H1-6, H2-5
 216     H1, H2 H1-8, H2-7

SCHEMATIC CONNECTIONS

 Secondary Volts Connect lines to Inter-connect
 

 240 X1, X4 X2- X3
 120 X1, X2 X2-X4, X1-X3
 120/240 X1, X2, X4 X2-X3

Wiring Diagram - For 7.5kVA to 25kVA

* Transformers are provided with copper leads or copper terminal pads.

HPS Fortress™ Commercial Encapsulated Transformers 
Primary 480 x 240 VAC 
Secondary 240 x 120 VAC

 Primary Volts Connect lines to Inter-connect
 

  480   H1, H4 H2-H3
  240   H1, H4 H1-H3, H2-H4

SCHEMATIC CONNECTIONS

 Secondary Volts Connect lines to   Inter-connect
 

                  240 X1, X4  X2-X3
   120/240   X1, X2, X4  X2-X3
   120 X1, X2  X2-X4, X1-X3

Wiring Diagram - For 500VA to 5kVA

Termination*
Part No. HV LV
C1FC50LE #18 AWG Leads #18 AWG Leads

C1FC75LES #18 AWG Leads #14 AWG Leads

C1F1C0LES #18 AWG Leads #14 AWG Leads

C1F1C5LES #14 AWG Leads #14 AWG Leads

C1F002LES #14 AWG Leads #14 AWG Leads

C1F003LES #14 AWG Leads #14 AWG Leads

C1F005LES #14 AWG Leads #12 AWG Leads

C1F007LES #12 AWG Leads Terminal Pad 1C

C1F010LES #10 AWG Leads Terminal Pad 1C

C1F015LES #8 AWG Leads Terminal Pad 1A

C1F025LES #6 AWG Leads Terminal Pad 1A

1A = 0.28 [7.1] DIA
1C = 0.22 [5.6] DIA

Terminal Pad Diagram

Dimensions inches [mm]
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Control Transformer Selection
Control transformer selection
To select the proper transformer, you must first determine three 
characteristics of the load circuit. They are: total steady-state 
(sealed) VA, total inrush VA, and inrush load power factor.

Total steady-state “sealed” VA is the total amount of VA that 
the transformer must supply to the load circuit for an extended 
length of time. Calculate by adding the total steady-state VA 
of all devices in your control circuit. (The operating VA data for 
the devices should be available from the manufacturers.)

The inrush VA is the amount of VA that the transformer must 
supply for all components in the control circuit that are ener-
gized together. Consideration for the start-up sequence may be 
required. (Inrush VA data should be obtained from the device  
manufacturers.)

The inrush load power factor is difficult to determine without 
detailed vector analysis of all the control components. In the 
absence of such information, we recommend that a 40% 
power factor be utilized.

Six easy steps
Once the three load circuit variables have been determined, 
follow these steps to select the proper transformer.

1.   Determine your primary (supply) and secondary (output) volt-
age requirements, as well as the required frequency (i.e. 60 Hz).

2.   Calculate the total sealed VA of your circuit by adding the total 
sealed VA of all devices in the control circuit.

3.   Calculate the inrush VA by adding the inrush VA of all compo-
nents being energized together. Remember to add the sealed 
VA of all components that do not have inrush VA (lamps, timers, 
etc.), as they do present a load to the transformer during max-
imum inrush. If the inrush for your components is unknown, 
assume a 40% inrush power factor.

4.   Calculate the total inrush VA using one of two methods: 
Method B will result in slightly larger transformer selected.

5.   If the nominal supply voltage does not fluctuate more than 
5%, then reference the 90% secondary voltage column in the 
Regulation Data Table for the correct VA rating. 
If the supply voltage varies up to 10%, the 95% secondary voltage 
column should be used to size the transformer. The 85%  
secondary voltage column gives minimum values for proper  
electromagnetic device operation and should only be used as a  
reference.

6.   Using the regulation data table below, select the appropriate VA 
rated transformer:

     A.   With a continuous VA rating that is equal to or greater than 
the value in Step 2.

     B.   With a maximum inrush VA equal to or greater than the value 
obtained in Step 4.

Note:  See over-current protection chart for transformers at the end of this  
section.

Voltage regulation in transformers is the difference between 
the “No-Load voltage” and the “Full-Load voltage”. This is 
expressed in terms of percentage.

The secondary voltage (nominal) listed in these pages are at  
Full-Load, meaning the point at which the transformer is  
operating at maximum permissible secondary current. No-Load 
voltage can increase 4 to 6%.

Warning:  Secondary voltages of transformers may damage 
some loads. For example, a transformer connected 
as 480/120 Volt but applied 495 Volt primary can  
produce at No-Load a voltage of 134 Volts which 
will damage the inputs of a PLC D0-06AA, whose 
maximum input voltage is 132 Volt. Notice that the 
current of D0-06AA input is 10mA, making it very 
close to No-Load.

or

A

B

HPS Imperator Transformer Regulation Data Table

Continuous VA 
Transformer 
Nameplate

Inrush VA @ 40% Power Factor

85% Secondary 
Voltage

90% Secondary 
Voltage

95% Secondary 
Voltage

50 330 259 192

75 350 258 170

100 620 467 321

150 895 699 512

250 1596 1229 880

350 2464 1889 1345

500 3939 2854 1819

750 6422 4778 3228

1000 9842 7102 4530

1500 12797 9018 5489

Note: It is recommended that a control transformer be sized at a 40% power 
factor. Some components in a circuit, such as electromagnetic devices, 
typically operate at that level due to their inherently lower power factor. 
Selecting a transformer at 40% power factor will more than  
adequately size the unit for all the various loads in the circuit.

Regulation
Percentage

No-Load -   Full Load=
Full Load

(100%)
E E

E

Transformers 1 - 8 0 0 - 6 3 3 - 0 4 0 5eTX-4
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 FAZ-NA Miniature Circuit Breakers

Overview
Eaton FAZ-NA miniature circuit breakers 
offer optimum and efficient protection 
for branch and control circuits up to 40 
amps. The FAZ-NA series is available 
with C or D trip characteristics in 
accordance with UL 489. These circuit 
breakers are current limiting, which 
means they interrupt fault currents within 
one half cycle of the fault. The FAZ-NA 
series is DIN-rail mountable and can 
be used in feeder and branch circuit 
applications.

Listings
•  UL Listed under UL 489 

Category DIVQ File E235139 
Busbar Accessory 
Category NMTR2.E257181 
Category DIHS E257181

•  CSA 22.2, No. 5 File 204453
• CE LVD 2006/95/EC
• IEC/EN 60947-2

Features and Benefits
• Dual rated for AC or DC applications
•  Complete range of UL 489 listed DIN rail 

mounted miniature circuit breakers up to 
40 ampere current rating

•  Single-pole, two-pole and three-pole  
models

•  Current limiting design provides fast 
short circuit interruption that reduces the  
let-through energy, which can damage 
the circuit

• Suitable for branch circuit device  
protection

•  Thermal-magnetic overcurrent  
protection 
— two levels of short circuit protection, 
categorized by C and D curves

   C curve magnetic trip point:  
5 to 10  times the rated current, 
typically used for small  
transformers, pilot devices, etc.  

   D curve magnetic trip point:  
10 to 20 times the rated current, 
typically used for transformers or very 
high inductive loads. 

•  Trip-free design — breaker cannot be 
defeated by holding the handle in the 
“ON” position

• Captive screws cannot be lost
•  SWD (switching duty) rated circuit  

breaker — suitable for switching  
fluorescent lighting loads (In m 20A)

•  Fulfills UL 489, CSA C22.2 No.5 and also 
IEC 60947-2 Standard

•  Can also be used in applications for 
which UL 1077 or CSA C22.2 No.235  
are also allowed

•  Field installable shunt trip and auxiliary 
switch subsequent mounting

• Module width of only 17.7 mm (per pole)
• Contact position indicator (red / green)
•  35mm DIN-rail mountable, utilizing 

spring clip
•  Suitable for reverse feed applications

Applications
Feeder and Branch Circuit Protection

•   Convenience receptacle circuits 
(internal / external)

•   Motor control circuits
•   Load circuits leaving the equipment 

(external)
•   HACR Equipment (Heating Air  

Conditioning, Refrigeration)
•   PLC I/O points
•   Computers
•   Power supplies
•   Control instrumentation
•   Relays
•   UPS
•   Power conditioners

R
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 FAZ-NA Miniature Circuit Breakers

Tripping Characteristics
Eaton FAZ-NA miniature circuit breakers are available with “C” 
and “D” tripping characteristics.

Type C trip curve: 5 to10 In

C-curve devices are suitable for applications where medium 
levels of inrush current are expected. Applications include small 
transformers, lighting, pilot devices, control circuits and coils.  
C-curve devices provide a medium magnetic trip point.

Type D trip curve: 10 to 20 In

D-curve devices are suitable for applications where high levels 
of inrush current are expected. The high magnetic trip point 
prevents nuisance tripping in high inductive applications such as 
motors, transformers and power supplies.

Eaton FAZ-NA devices are current limiting, which means they  
interrupt fault currents within one half cycle of the fault. Current 
limiting devices offer superior protection by reducing peak  
let-through current and energy.

Conductor Type

Rated Voltage
UL / CSA

Color Coded
Breaker Status

Indicator

Calibration
Temperature

UL / CSA

Part Number

Rated 
Current

Captive Terminal 
Screws

IP20
Finger and Hand 

Touch Safe

DIN Rail 
Mounting

Operating 
Handle

with Trip Free 
Design

Labeling
The  front  of  each  Eaton  FAZ-NA miniature circuit 
breaker is labeled for positive identification.

1 - 80 0 - 633 - 0405Circuit ProtectioneCP-70
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FAZ-NA – Single-Pole Selection Guide
Ampere
Rating

C Curve  
Part Number Price D Curve  

Part Number Price

0.5 FAZ-C0P5-1-NA-SP

$18.00

FAZ-D0P5-1-NA-SP

$18.00

1 FAZ-C1-1-NA-SP FAZ-D1-1-NA-SP
1.5 FAZ-C1P5-1-NA-SP FAZ-D1P5-1-NA-SP
2 FAZ-C2-1-NA-SP FAZ-D2-1-NA-SP
3 FAZ-C3-1-NA-SP FAZ-D3-1-NA-SP
4 FAZ-C4-1-NA-SP FAZ-D4-1-NA-SP
5 FAZ-C5-1-NA-SP FAZ-D5-1-NA-SP
6 FAZ-C6-1-NA-SP FAZ-D6-1-NA-SP
7 FAZ-C7-1-NA-SP FAZ-D7-1-NA-SP
8 FAZ-C8-1-NA-SP FAZ-D8-1-NA-SP
10 FAZ-C10-1-NA-SP FAZ-D10-1-NA-SP
13 FAZ-C13-1-NA-SP FAZ-D13-1-NA-SP
15 FAZ-C15-1-NA-SP FAZ-D15-1-NA-SP
16 FAZ-C16-1-NA-SP FAZ-D16-1-NA-SP
20 FAZ-C20-1-NA-SP FAZ-D20-1-NA-SP
25 FAZ-C25-1-NA-SP FAZ-D25-1-NA-SP
30 FAZ-C30-1-NA-SP FAZ-D30-1-NA-SP
32 FAZ-C32-1-NA-SP FAZ-D32-1-NA-SP
*35 FAZ-C35-1-NA-SP FAZ-D35-1-NA-SP
*40 FAZ-C40-1-NA-SP FAZ-D40-1-NA-SP

* Rated 240VAC

 FAZ-NA Series Selection Guide

Single-Pole

Two-Pole

FAZ-NA – Two-Pole Selection Guide
Ampere
Rating

C Curve  
Part Number Price D Curve  

Part Number Price

0.5 FAZ-C0P5-2-NA

$35.00

FAZ-D0P5-2-NA

$35.00

1 FAZ-C1-2-NA FAZ-D1-2-NA
1.5 FAZ-C1P5-2-NA FAZ-D1P5-2-NA
2 FAZ-C2-2-NA FAZ-D2-2-NA
3 FAZ-C3-2-NA FAZ-D3-2-NA
4 FAZ-C4-2-NA FAZ-D4-2-NA
5 FAZ-C5-2-NA FAZ-D5-2-NA
6 FAZ-C6-2-NA FAZ-D6-2-NA
7 FAZ-C7-2-NA FAZ-D7-2-NA
8 FAZ-C8-2-NA FAZ-D8-2-NA
10 FAZ-C10-2-NA FAZ-D10-2-NA
13 FAZ-C13-2-NA FAZ-D13-2-NA
15 FAZ-C15-2-NA FAZ-D15-2-NA
16 FAZ-C16-2-NA FAZ-D16-2-NA
20 FAZ-C20-2-NA FAZ-D20-2-NA
25 FAZ-C25-2-NA FAZ-D25-2-NA
30 FAZ-C30-2-NA FAZ-D30-2-NA
32 FAZ-C32-2-NA FAZ-D32-2-NA
*35 FAZ-C35-2-NA FAZ-D35-2-NA
*40 FAZ-C40-2-NA FAZ-D40-2-NA

* Rated 240VAC

Note:  Eaton parts available for 
sale to North America 
locations only.

Note: Eaton product part numbers will  
contain a [.] instead of [ P ] and  
a [ / ] instead of a [ - ]. 
Example: FAZ-C0P5-1-NA-SP = 
       FAZ-C0.5/1-NA-SP

eCP-71Circuit Protectionw w w. a u to m at i o n d i re c t . c o m / c i r c u i t- p ro te c t i o n
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http://www.automationdirect.com/pn/FAZ-D7-2-NA
http://www.automationdirect.com/pn/FAZ-C8-2-NA
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 FAZ-NA Series Selection Guide

Three-Pole

FAZ-NA – Three-Pole Selection Guide
Ampere
Rating

C Curve  
Part Number Price D Curve  

Part Number Price

0.5 FAZ-C0P5-3-NA

$54.50

FAZ-D0P5-3-NA

$54.50

1 FAZ-C1-3-NA FAZ-D1-3-NA
1.5 FAZ-C1P5-3-NA FAZ-D1P5-3-NA
2 FAZ-C2-3-NA FAZ-D2-3-NA
3 FAZ-C3-3-NA FAZ-D3-3-NA
4 FAZ-C4-3-NA FAZ-D4-3-NA
5 FAZ-C5-3-NA FAZ-D5-3-NA
6 FAZ-C6-3-NA FAZ-D6-3-NA
7 FAZ-C7-3-NA FAZ-D7-3-NA
8 FAZ-C8-3-NA FAZ-D8-3-NA

10 FAZ-C10-3-NA FAZ-D10-3-NA
13 FAZ-C13-3-NA FAZ-D13-3-NA
15 FAZ-C15-3-NA FAZ-D15-3-NA
16 FAZ-C16-3-NA FAZ-D16-3-NA
20 FAZ-C20-3-NA FAZ-D20-3-NA
25 FAZ-C25-3-NA FAZ-D25-3-NA
30 FAZ-C30-3-NA FAZ-D30-3-NA
32 FAZ-C32-3-NA FAZ-D32-3-NA
*35 FAZ-C35-3-NA FAZ-D35-3-NA
*40 FAZ-C40-3-NA FAZ-D40-3-NA

* Rated 240VAC

Note: Eaton product part numbers will  
contain a [.] instead of [ P ] and  
a [ / ] instead of a [ - ]. 
Example: FAZ-C0P5-3-NA = 
       FAZ-C0.5/3-NA

1 - 80 0 - 633 - 0405Circuit ProtectioneCP-72
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FAZ-NA Miniature Circuit Breakers – UL/CSA
C Curve D Curve

Short Circuit Trip Response 5 - 10 In 10 - 20 In

Current Range 0.5 - 40 A

Maximum Voltage Ratings
UL / CSA

0.5 - 32 A 277 / 480Y

35 - 40 A 240VAC

Per pole 48VDC

2 poles in series 96VDC Max

Thermal Tripping  
Characteristics

Single pole
40°C

Multi-pole

Short Circuit
Ratings 
(@ maximum voltage)

1 pole 10kA
Note: 14 kAIC at select amperages

B and C curves (15-25 A)
D curve (13-20 A)

2 pole
3 pole

Rated Frequency 50/60 Hz
Agency Approvals UL File #E235139, CSA #204453
Note: To obtain the most current agency approval information, see the Agency Approval Checklist section 

on the specific part number's web page.

FAZ-NA Miniature Circuit Breaker - IEC
C Curve D Curve

Short Circuit Trip Response 5 - 10 In 10 - 20 In

Current Range 0.5 - 40 A

Maximum Voltage 
Ratings -  
IEC/EN 60947-2

1 pole
240/415 VAC2 pole / 3 pole

2 poles in series
Thermal Tripping  
Characteristics

Single pole
30°C

Multi-pole
Interrupt Ratings (At Max Voltage) 15kA

Rated Frequency 50/60 Hz

General Specifications
Lifespan / Endurance M20,000 (1 operation = ON/OFF)

Operating Temperature UL 489, CSA C22.2 No.5 = 40°C 
IEC 60947-2 = 30°C

Shock (UL 489) 10g 20-25 ms

Housing Material Nylon

Mounting Position Vertical

Weight
1 pole 0.3 lb (136g)

2 pole 0.6 lb (272g)

3 pole 0.9 lb (408g)

Wire Size
Ampere Rating Conductor Size

0.5 - 40
One wire 18 to 6 AWG  (0.75 to 13mm²)
Two wires 18 to 10 AWG  (0.75 to 5mm²)

Note: Eaton does not recommend the use of wire ferrules or crimping terminals. The wire gauges are 
specified above and in the installation instructions included with each circuit breaker.

Tightening Torque
Conductor Size Tightening Torque

18 - 12 AWG 21 lb·in  (2.4 N·m)
10 - 8 AWG 25 lb·in  (2.8 N·m)

6AWG 36 lb·in  (4.1 N·m)

 FAZ-NA Series 
Technical Specifications
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 FAZ-NA Series Technical Data
Let-Through Energy

Characteristic C (0.5-20A), 277V
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 • The X axis shows the prospective short-circuit current levels.
• The Y axis indicates the actual let-through values at those prospective fault ratings 

for each FAZ-NA device plotted.
As can be interpreted from the bend in the plotted curves, each device acts to limit the damaging let-through 
energy at those values of short-circuit current.
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type C: 5 I : t > 0.1 s

type D: 10 I : t > 0.1 s

tripping characteristic
acc. to UL 489 / CSA 22.2 No. 235

3

DC

Multiples of In

Power Loss at In
Characteristic C

In [A] 1p 
P[W]

2p 
P[W]

3p 
P[W]

0.5 1.6 3.2 4.7
1 1.1 2.2 3.4

1.5 1.3 2.6 3.9
2 1.4 2.8 4.3
3 1.2 2.4 3.6
4 1.4 2.9 4.3
5 1.9 3.7 5.6
6 1.2 2.3 3.5
7 1.4 2.8 4.3
8 1.4 2.8 4.2

10 1.8 3.6 5.3
13 2.4 4.7 7.1
15 1.9 3.8 5.6
16 2.1 4.3 6.4
20 2.9 5.8 8.7
25 3.1 6.2 9.3
30 3.0 6.0 9.0
32 3.4 6.8 10.2
35 3.7 7.4 11.0
40 4.0 8.1 12.1

Power Loss at In
Characteristic D

In [A] 1p 
P[W]

2p 
P[W]

3p 
P[W]

0.5 1.6 3.2 4.8
1 0.8 1.5 2.3

1.5 1.0 2.1 3.1
2 1.0 2.1 3.1
3 1.2 2.4 3.6
4 1.4 2.9 4.3
5 1.5 2.9 4.4
6 1.2 2.3 3.5
7 1.4 2.8 4.3
8 1.2 2.4 3.7

10 1.5 3.0 4.5
13 2.0 4.1 6.1
15 1.5 3.1 4.6
16 1.7 3.5 5.2
20 1.8 3.7 5.5
25 2.6 5.1 7.7
30 2.7 5.4 8.1
32 3.1 6.2 9.3
35 3.8 7.6 11.3
40 3.9 7.8 11.6

FAZ-NA Miniature Circuit Breakers Dimensions

Tripping Curves

 FAZ-NA Series Technical Data

Please see our website www.AutomationDirect.com for complete engineering drawings.
Dimensions are approximate. Not for construction purposes.
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Influence of Ambient Temperature  T on Load Carrying Capacity
Device Market 
Current Rating 
In (A) at 40°C

In (A) at Higher Ambient Temperature

15°C 20°C 25°C 30°C 40°C 50°C 55°C 60°C
0.5 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1.0 1.1 1.1 1.1 1.0 1.0 1.0 0.9 0.9
1.5 1.7 1.6 1.6 1.6 1.5 1.4 1.4 1.4
2.0 2.2 2.2 2.1 2.1 2.0 1.9 1.9 1.8
3.0 3.3 3.2 3.2 3.1 3.0 2.9 2.9 2.8
4.0 4.4 4.3 4.2 4.2 4.0 3.8 3.8 3.7
5.0 5.5 5.4 5.3 5.2 5.0 4.8 4.7 4.6
6.0 6.6 6.5 6.4 6.2 6.0 5.8 5.6 5.5
7.0 7.7 7.6 7.4 7.3 7.0 6.7 6.6 6.4
8.0 8.8 8.6 8.5 8.3 8.0 7.7 7.5 7.4

10.0 11.0 10.8 10.6 10.4 10.0 9.6 9.4 9.2
13.0 14.3 14.0 13.8 13.5 13.0 12.5 12.5 12.0
15.0 16.5 16.2 15.9 15.6 15.0 14.4 14.1 13.8
16.0 17.6 17.3 17.0 16.6 16.0 15.4 15.0 14.7
20.0 22.0 21.6 21.2 20.8 20.0 19.2 18.8 18.4
25.0 27.5 27.0 26.5 26.0 25.0 24.0 23.3 23.0
30.0 33.0 32.4 31.8 31.2 30.0 28.8 28.2 27.6
32.0 35.2 34.6 33.9 33.3 32.0 30.7 30.1 29.4
35.0 38.5 37.8 37.1 36.4 35.0 33.6 32.9 32.2
40.0 44.0 43.2 42.4 41.6 40.0 38.4 37.6 36.8

50403020100-10-20

0.90

1.40

1.30

1.20

1.10

1.00

Ambient temperature T [°C ]

Maximum load IL at ambient temperature T:
IL (T) = In KT (T) 

 rotcaf daoL
K T

/I[ 
I n]

IL = Maximum Load
T = Ambient Temperature
IN = Rated Current in Amps
KT = Load Factor

 FAZ-NA Series Technical Data
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 FAZ-NA Series Accessories

*Voltage of the FAZ-NA circuit breaker is limited to 300V with contact installed.

ZNHK
Alarm/Aux Contact

ZIHK-NA
Auxiliary Contact

ZNHK* ZIHK-NA
Price $20.75 $16.00

Electrical Data
Contact function 2 Form C (one set changeover) (SPDT) 1 N.O. + 1 N.C. (DPST)

Rated voltage 230VAC / 110V AC/DC 600VAC / 230VAC / 120VAC

Frequency 50/60 Hz

Rated current 2A / 0.5 A 1.2 A / 2A / 6A

Rated thermal current Ith 60947-5-1 2A / 250VAC 6A / 250VAC

60947-5-1
Rated 
operational 
current Ie

Utilization category AC13 3A / 250VAC

Utilization category AC15 2A / 250VAC

Utilization category DC12 0.5 A / 110VDC 0.5 A / 110VDC
0.25 A / 220VDC

Rated insulation voltage UI
250VAC

Minimal operational voltage per Contact Umin
5VDC

Minimum operational current Imin
10mA DC 10 mA AC/DC

Rated peak withstand voltage Uimp (1.2/50µ) 2.5 kV 4kV

Conditional short-circuit current Ik w/ backup fuse 6A 1kA 1kA

Mechanical Data
Tripping indicator "electrical tripping" Blue/white –

Frame size 45mm

Mounting Onto FAZ-NA

Degree of protection, built-in IP40

Terminal protection Finger and hand touch safe according to BGV A3, OVE-EN 6

Terminals Lift terminals

Terminal capacity 20-18 AWG (0.75 - 2.5 mm²) 20-14 AWG (0.5 - 2.5 mm²)

Terminal screws M3 (Posidrive Z0 - Phillips)

Fastening torque of terminal screws 7 lb·in (0.79 N·m) Max. 10.6 lb·in (1.2 N·m)

•  Auxiliary switch
• Alarm switch
• Shunt trip
• No tools required for mounting

FAZ-NA
Miniature

Circuit
Breaker

or

Z-NHK
Auxilary /

Alarm
Switch

Z-IHK-NA
Standard
Auxilary

FAZ-XAA-NAxxx
Shunt
Trip

or

Z-NHK
Auxilary /

Alarm
Switch

Z-IHK-NA
Standard
Auxilary

FAZ-NA
Miniature

Circuit
Breaker

Allowable Combinations of Accessories

Field Mountable Accessories
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Lockout Attachment
Part Number Description Weight Qty Price 

ZIS-SPE-1TE-3
Lockout attachment for Eaton FAZ-NA series supplementary protectors and  
FAZ-NA mini circuit breakers, suitable to prevent unauthorized activation of a  
de-energized circuit, accepts lock shackles up to 9/32 in. (7.1 mm) in diameter    

0.10 lb 
(45g) 3 $25.50

 FAZ-NA Series Accessories

C2

C1

FAZ-XAA-NA Series Circuit Diagram

FAZ-XAA-NA12-110V FAZ-XAA-NA110-415V
Price $29.00 $29.00

Electrical Data
Can be mounted onto FAZ-NA

Operational voltage range 12-110 VAC
12-60 VDC

110-415 VAC
110-230 VDC

Maximum inrush current 15A 2.1 A

Frequency 50/60 Hz

Mechanical Data
Frame size 45mm

Height 4.13 in (105mm)

Width 0.69 in (17.5 mm)

Weight 0.28 lb (127g)

Mounting Quick fastening with two lock-in positions on EN 50022

Degree of protection, built-in IP40

Terminal protection Finger and hand touch safe according to BGV A3, OVE-EN 6

Terminals Open mouthed/lift

Terminal capacity, one and two wires 18-10 AWG (0.8 - 5.3 mm²)

Agency Approval UL File # E257181, CSA 204453

• Remote release for subsequent mounting onto 
FAZ-NA

• Additional installation of standard auxiliary 
switch is possible

• Position indicator red-green

Shunt Trip Release

Lockout Attachment

ZIS-SPE-1TE-3
Lockout Attachment

Note: To obtain the most current agency approval information, see the Agency Approval Checklist section on the specific part number's web page.

1

2

3

FAZ or FAZ-NA Series

ZIS-SPE-1TE-3

ZIS-SPE-1TE-3 Installation
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ZEK35-UL

ZVBS-UL

FAZ-NA Series

Bottom
Side

Top
Side

Note: Do not cut

ZSVUL16-3P-3TE12SP

May feed from Top or Bottom side

Busbar System
(Without auxiliary contacts)

Busbar Specifications
Description UL489 IEC/EN60947-2

Operating Voltage 480VAC 96VDC 240/415 VAC

Frequency 50/60 Hz n/a 50/60 Hz

Rated impulse withstand Uimp n/a 9.5 kV

Max Current - Ie Fed from End 80A @ 40°C 80A @ 30°C

Cross Section n/a 16 mm2

 FAZ-NA Series Accessories

Busbar System for FAZ-NA Series Miniature Circuit Breakers
Part Number Description Price 
ZSVUL16-1P-1TE6SP Busbar for connecting up to six (6) 1-pole FAZ-NA series circuit breakers $8.50

ZSVUL16-1P-1TE12SP Busbar for connecting up to twelve (12) 1-pole FAZ-NA series circuit breakers $15.50

ZSVUL16-1P-1TE18SP Busbar for connecting up to eighteen (18) 1-pole FAZ-NA series circuit breakers $23.25

ZSVUL16-2P-2TE6SP Busbar for connecting up to three (3) 2-pole FAZ-NA series circuit breakers $9.50

ZSVUL16-2P-2TE12SP Busbar for connecting up to six (6) 2-pole FAZ-NA series circuit breakers $19.00

ZSVUL16-2P-2TE18SP Busbar for connecting up to nine (9) 2-pole FAZ-NA series circuit breakers $28.00

ZSVUL16-3P-3TE6SP Busbar for connecting up to two (2) 3-pole FAZ-NA series circuit breakers $10.00

ZSVUL16-3P-3TE12SP Busbar for connecting up to four (4) 3-pole FAZ-NA series circuit breakers $20.00

ZSVUL16-3P-3TE18SP Busbar for connecting up to six (6) 3-pole FAZ-NA series circuit breakers $29.50

Note: FAZ-NA Busbar is not for use with FAZ supplementary protectors.

ZSVUL16-xP-xTExSP

Busbar Connection Diagrams

L
Single Pole Busbar

L1
L2

Two-Pole Busbar
L1
L2
L3

Three-Pole Busbar
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Busbar Accessories

 FAZ-NA Series Accessories

ZEK35-UL – Specifications
Description UL489 IEC/EN60947-2

Operating Voltage 480VAC 96VDC 240/415 VAC

Frequency 50/60 Hz n/a 50/60 Hz

Rated impulse withstand - Uimp n/a 9.5 kV

Max Current - Ie 80A @ 40°C 80A @ 30°C

#2 - 14 AWG 2.5 - 35 mm2

0.56 in 14mm

Agency Approval UL File # E257182, E257181

ZVBS-UL

ZEK35-UL

ZEK35-UL – Tightening Torque
Tested  
Acc. To Cable Size Tightening  

Torque
UL 486A #14 AWG M 20 lb·in (2.3 N·m)

UL 486B #8 - 12 AWG M 25 lb·in (2.8 N·m)

UL 486E #6 - 1 AWG 35 lb·in (4 N·m)

Note: To obtain the most current agency approval information, see the Agency 
Approval Checklist section on the specific part number's web page.

Busbar Accessories for FAZ-NA Series Miniature Circuit Breakers

Part Number Description Price 

ZVBS-UL Busbar Shroud - covers for unused bus bar terminals, (10) 3-terminal covers per package $21.75

ZVBS-UL-5 Busbar Shroud - covers for unused bus bar terminals, (5) 3-terminal covers per package $11.75

ZEK35-UL Wiring Lug, 2 - 14 AWG (35mm), 3 lugs per package $31.50

ZEK35-UL-1 Wiring Lug, 2 - 14 AWG (35mm), 1 lug per package $11.25
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Accessories Dimensions in [mm]
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Manual Trip

Electrical Trip
ZNHK 

DiagramsZNHK

ZIHK-NA

FAZ-XAA-NA-xxx

21

13

22 14

ZIHK-NA
Diagram

 FAZ-NA Series Accessories

FAZ-NA Series 
Miniature Circuit Breakers 

1

2

Single Pole
1

2

3

4

Two-Pole
1

2

3

4

Three-Pole
5

6

Connection Diagrams

Please see our website www.AutomationDirect.com for complete engineering drawings.
Dimensions are approximate. Not for construction purposes.
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Accessories Dimensions in [mm]

 FAZ-NA Series Accessories

ZVBS-UL ZEK35-UL

ZSVUL16-xP-xTExSP

Please see our website www.AutomationDirect.com 
for complete engineering drawings.Dimensions are 
approximate. Not for construction purposes.

FAZ-NA Busbar Length – in [mm]
Part Number A B
ZSVUL16-xP-xTE6SP 3.90 [99.0] 3.46 [88.0]

ZSVUL16-xP-xTE12SP 8.06 [204.6] 7.62 [193.6]

ZSVUL16-xP-xTE18SP 12.21 [310.2] 11.78 [299.2]
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UL489 or UL1077? 
What are your Circuit Protection Requirements?

An understanding of circuit types and circuit protection products is critical to ensure their proper application. 
See NEC Sections 100, 430 and 409 for definitions.

The proper sizing of an overcurrent protection device is the responsibility of the customer and should be determined using the 
application standards of the NEC (National Electric Code), CEC (Canadian Electrical Code) or other  

applicable standards. Per fine print note of 2008 NEC Section 100 “A current in excess of rating may be  
accommodated by certain equipment and conductors for a given set of conditions. Therefore, the rules for  

overcurrent protection are specific for particular situations.”

UL489 
Branch Protection

UL1077 
Supplementary Protection

What You Need to Know and Look For In Specifications 
Certifications – Standards – Acceptance

UL489 
Branch Protection

UL1077 
Supplementary Protection

• UL489 Listed or Recognized
• CSA C22.2 No. 5
• International ratings available depending on breaker type

• UL Recognized under UL1077
• CSA 22.2 No. 285
• IEC 60947-2 or IEC 898

Function

•  Opens automatically on Overload and Short Circuit when properly 
applied within its ratings

• Protects wire and cable against Overload and Short Circuit

• Opens automatically on Overload and Short Circuit
•  Provides additional equipment protection where branch circuit  

protection is already provided or not required
•  Not suitable for the protection of branch circuit conductors

Applications

•  Branch circuit protection in control panels, panelboards, switchboards 
and motor control centers

•  Motor overload and motor short circuit protection (UL489 Recognized 
motor circuit protectors) for control panels and motor control centers

•  Used within appliances or other electrical equipment such as control 
circuits, control power transformers, relays, PLC I/O points and  
lighting circuits

•  Ideal replacement for fuses that are applied as supplementary  
protection

Features

• Bolted down or DIN-rail mounted
• External handle mechanisms available
• Field mounted accessories
• Stand alone branch circuit protection
• Various levels of protection (curve type)
• High voltage and interruption levels (up to 100 kAIC @ 480V)

• DIN-Rail mounted
• Field mounted accessories
• Various levels of protection (curve type)
• 10 kAIC @ 240 VAC
• 10 kAIC @ 277 VAC and 5 kAIC @ 480VAC
• 10 kAIC @ 48VDC

kAIC = thousands of Amps interrupt capacity

Summary
A Supplementary Protector can’t be used for Branch Circuit Protection.

Understanding the difference between Branch Circuit Protection and Supplementary Protection helps to ensure their proper use.
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UL 1077 Supplementary Protectors and 
UL 489 Circuit Breakers Application  
Guidelines

Example of UL 489 and UL 1077 Application

Motor
Controller
(Circuits)

UL1077

UL1077

UL 489
Branch

Electronics

Other
Sensitive
Devices

HACR UL1077

External
Motor

External
Motor

External
ReceptacleInternal Receptacle

UL 489
Branch

UL 489
Branch

UL 489
Branch

UL 489
Breaker

M

M

UL489 circuit breakers
Used for branch circuit protection, internal/external receptacles, external motors and HACR equipment (heating, air conditioning 
and refrigeration).

UL1077 supplementary protectors
Used for overcurrent protection within appliances or electrical equipment, where branch circuit protection is already provided or 
not required.

Note: UL489 devices can be used in place of UL1077; UL1077 devices cannot be used in place of UL489.
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KCD2-STC-Ex1

1
Refer to "General Notes Relating to Pepperl+Fuchs Product Information".
Pepperl+Fuchs Group USA: +1 330 486 0002 Singapore: +65 6779 9091Germany: +49 621 776 2222
www.pepperl-fuchs.com pa-info@us.pepperl-fuchs.com pa-info@de.pepperl-fuchs.com pa-info@sg.pepperl-fuchs.com

SMART Transmitter Power Supply

KCD2-STC-Ex1

7-

5-

1+

2-
3+

4-

6+

8+

H
A

R
T

Zone 2
Div. 2

H
A

R
T

24 V DC9+
10-

Power Rail

24 V DC

H
A
R
T

V

mA

Zone 0, 1, 2
Div. 1, 2

250 Ω

Connection

Assembly

• 1-channel isolated barrier
• 24 V DC supply (Power Rail)
• Input for 2-wire SMART transmitters and current sources
• Output for 4 mA ... 20 mA or 1 V ... 5 V
• Sink or source mode
• Housing width 12.5 mm
• Up to SIL 2 acc. to IEC 61508

Function

This isolated barrier is used for intrinsic safety applications.
The device supplies 2-wire SMART transmitters in a 
hazardous area, and can also be used with 2-wire SMART 
current sources.
It transfers the analog input signal to the safe area as an 
isolated current value.
Digital signals may be superimposed on the input signal in the 
hazardous or safe area and are transferred bi-directionally.
Selectable output of current source, sink mode, or voltage 
output is available via DIP switches.
If the HART communication resistance in the loop is too low, 
the internal resistance of 250 Ω between terminals 6 and 8 
can be used.
Test sockets for the connection of HART communicators are 
integrated into the terminals of the device.

Application

The device supports the following SMART protocols:
• HART
• BRAIN

2

Features

PWR

9 10
8
6

7
5

S1

S3

S4

S2

III

1 2
3 4

KCD2-STC-
Ex1

LED green:
Power supply

Removable terminals
green 

Removable terminals
blue

Front view

Switch 1 ... 4

Place for labeling

randyt
Text Box
MODEL #: KCD2-STC-EX1



Re
le

as
e 

da
te

  2
01

6-
06

-1
4 

09
:2

1
D

at
e 

of
 is

su
e 

 2
01

6-
06

-1
4

18
55

35
_e

ng
.x

m
l
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Refer to "General Notes Relating to Pepperl+Fuchs Product Information".
Pepperl+Fuchs Group USA: +1 330 486 0002 Singapore: +65 6779 9091Germany: +49 621 776 2222
www.pepperl-fuchs.com pa-info@us.pepperl-fuchs.com pa-info@de.pepperl-fuchs.com pa-info@sg.pepperl-fuchs.com

General specifications
Signal type Analog input
Supply
Connection Power Rail or terminals 9+, 10-
Rated voltage Un 19 ... 30 V DC
Ripple ≤  10  %
Rated current In ≤  45 mA
Power dissipation ≤  800 mW
Power consumption ≤  1.1 W
Input
Connection terminals 1+, 2-; 3+, 4-
Input signal 4 ... 20 mA limited to approx. 30 mA
Open circuit voltage/short-circuit current terminals 1+, 2-: 22 V / 30 mA
Voltage drop terminals 3+, 4- : approx. 5 V
Available voltage terminals 1+, 2-: ≥ 15 V at 20 mA
Output
Connection terminals 5-, 6+
Load 0 ... 300 Ω (source mode)
Output signal 4 ... 20 mA or 1 ... 5 V (on 250 Ω, 0.1 % internal shunt) 

4 ... 20 mA (sink mode), operating voltage 15.5 ... 26 V
Ripple 20 mV rms
Transfer characteristics
Deviation at 20 °C (68 °F) 

≤ ± 0.1 % incl. non-linearity and hysteresis (source mode 4 ... 20 mA) 
≤ ± 0.2 % incl. non-linearity and hysteresis (sink mode 4 ... 20 mA) 
≤ ± 0.2 % incl. non-linearity and hysteresis (source mode  1 ... 5 V)

Influence of ambient temperature < 2 µA/K (0 ... 60 °C (32 ... 140 °F)); < 4 µA/K (-20 ... 0 °C (-4 ... 32 °F)) (source mode and sink mode 4 ... 20 
mA) 
< 0.5 mV/K (0 ... 60 °C (32 ... 140 °F)); < 1 mV/K (-20 ... 0 °C (-4 ... 32 °F)) (source mode  1 ... 5 V)

Frequency range field side into the control side: bandwidth with 0.5 Vpp signal 0 ... 3 kHz (-3 dB) 
control side into the field side: bandwidth with 0.5 Vpp signal 0 ... 3 kHz (-3 dB)

Settling time ≤ 200 ms
Rise time/fall time ≤ 20 ms
Electrical isolation
Input/Output reinforced insulation acc. to EN 50178, rated insulation voltage 300 Veff 
Input/power supply reinforced insulation acc. to EN 50178, rated insulation voltage 300 Veff 
Output/power supply reinforced insulation acc. to EN 50178, rated insulation voltage 300 Veff 
Directive conformity
Electromagnetic compatibility  

Directive 2014/30/EU EN 61326-1:2013 (industrial locations)
Conformity
Electromagnetic compatibility NE 21:2006
Degree of protection IEC 60529:2001
Ambient conditions
Ambient temperature -20 ... 60 °C (-4 ... 140 °F)
Mechanical specifications
Degree of protection IP20
Mass approx. 100 g
Dimensions 12.5 x 114 x 124 mm (0.5 x 4.5 x 4.9 inch) , housing type A2
Mounting on 35 mm DIN mounting rail acc. to EN 60715:2001
Data for application in connection 
with Ex-areas
EC-Type Examination Certificate CESI 06 ATEX 021

Group, category, type of protection ¬ II (1)G [Ex ia Ga] IIC , ¬ II (1)D [Ex ia Da] IIIC , ¬ I (M1) [Ex ia Ma] I
Input [Ex ia Ga] IIC, [Ex ia Da] IIIC, [Ex ia Ma] I

Supply  
Maximum safe voltage Um 250 V AC (Attention! Um is no rated voltage.)

Equipment terminals 1+, 2-
Voltage Uo 25.2 V
Current Io 100 mA
Power Po 630 mW

Equipment terminals 3+, 4-
Voltage Ui < 30 V
Current Ii < 128 mA
Voltage Uo 7.2 V
Current Io 100 mA
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3
Refer to "General Notes Relating to Pepperl+Fuchs Product Information".
Pepperl+Fuchs Group USA: +1 330 486 0002 Singapore: +65 6779 9091Germany: +49 621 776 2222
www.pepperl-fuchs.com pa-info@us.pepperl-fuchs.com pa-info@de.pepperl-fuchs.com pa-info@sg.pepperl-fuchs.com

Power Po 25 mW
Statement of conformity PF 06 CERT 0973 X

Group, category, type of protection, 
temperature class 

¬ II 3G Ex nA IIC T4 Gc

Electrical isolation  
Input/Output safe electrical isolation acc. to IEC/EN 60079-11, voltage peak value 375 V
Input/power supply safe electrical isolation acc. to IEC/EN 60079-11, voltage peak value 375 V

Directive conformity  
Directive 2014/34/EU EN 60079-0:2012+A11:2013 , EN 60079-11:2012 , EN 50303:2000

International approvals
FM  approval  

Control drawing 116-0419 (cFMus)
UL approval  

Control drawing 116-0420 (cULus)
IECEx approval IECEx CES 06.0001

Approved for [Ex ia Ga] IIC , [Ex ia Da] IIIC , [Ex ia Ma] I
General information
Supplementary information EC-Type Examination Certificate, Statement of Conformity, Declaration of Conformity, Attestation of 

Conformity and instructions have to be observed where applicable. For information see www.pepperl-
fuchs.com.
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Refer to "General Notes Relating to Pepperl+Fuchs Product Information".
Pepperl+Fuchs Group USA: +1 330 486 0002 Singapore: +65 6779 9091Germany: +49 621 776 2222
www.pepperl-fuchs.com pa-info@us.pepperl-fuchs.com pa-info@de.pepperl-fuchs.com pa-info@sg.pepperl-fuchs.com

Factory settings: output as current source 4 mA ... 20 mA

Power feed module KFD2-EB2
The power feed module is used to supply the devices with 24 V DC via the Power Rail. The fuse-protected power feed module 
can supply up to 150 individual devices depending on the power consumption of the devices. Collective error messages received 
from the Power Rail activate a galvanically-isolated mechanical contact.

Power Rail UPR-03
The Power Rail UPR-03 is a complete unit consisting of the electrical insert and an aluminium profile rail 35 mm x 15 mm. To 
make electrical contact, the devices are simply engaged.

Profile Rail K-DUCT with Power Rail
The profile rail K-DUCT is an aluminum profile rail with Power Rail insert and two integral cable ducts for system and field cables. 
Due to this assembly no additional cable guides are necessary.

Power Rail and Profile Rail must not be fed via the device terminals of the individual devices!

Configuration

S1

S3
S4

II

S2

I

S1

S3
S4

II

S2

I

PWR

S1

S3
S4

II

S2

I

S1

S3
S4

II

S2

I

Operating mode
Output as current source
4 mA ... 20 mA

Output as voltage source
1 V ... 5 V

Output as current sink
4 mA ... 20 mA

Accessories
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Isolation amplifier - MACX MCR-EX-SL-NAM-R - 2865434
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Ex i NAMUR isolating amplifier For operating proximity sensors and switches in Ex areas. The signals are
transmitted via a relay output (PDT contact) to the safe area. Line fault detection (LFD), 3-way isolation, SIL 2.

Product Features

 Power supply and error indication possible via DIN rail connector

 Installation in zone 2, protection type "n" (EN 60079-15) permitted

 Up to SIL 2 according to EN 61508

 Line fault detection (LFD), can be activated/deactivated, error indicated by red flashing LED with de-excitation of output relay

 3-way electrical isolation

 LED indicators for supply voltage, switching state, and malfunction according to NAMUR NE 44

 Relay signal output (PDT)

 Input for NAMUR proximity sensors (EN 60947-5-6), floating contacts or contacts with resistance circuit, [Ex ia] IIC

 Direction of operation can be selected (operating or closed circuit current behavior)

           
Key commercial data
Packing unit 1 pc

Weight per Piece (excluding packing) 165.8 GRM

Custom tariff number 85437090

Country of origin Germany

Technical data

Note

Utilization restriction EMC: class A product, see manufacturer's declaration in the download
area

Dimensions

https://www.phoenixcontact.com/us/products/2865434
https://www.phoenixcontact.com/us/products/2865434
randyt
Text Box
MODEL #: 2865434
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Isolation amplifier - MACX MCR-EX-SL-NAM-R - 2865434
Technical data

Dimensions
Width 12.5 mm

Height 99 mm

Depth 114.5 mm

Ambient conditions
Ambient temperature (operation) -20 °C ... 60 °C (Any mounting position)

Ambient temperature (storage/transport) -40 °C ... 85 °C

Maximum altitude ≤ 2000 m

Permissible humidity (operation) 10 % ... 95 % (non-condensing)

Noise immunity EN 61000-6-2 EN 61326

Degree of protection IP20

Input data
Non-load voltage ~ 8 V DC

Switching points (attenuated) < 1.2 mA (blocking)

Switching points (unattenuated) > 2.1 mA (conductive)

Output data
Switching output Relay output

Contact type 1 PDT

Contact material AgSnO2, hard gold-plated

Maximum switching voltage 250 V AC (2 A)

120 V DC (0.2 A)

30 V DC (2 A)

Maximum switching capacity 500 VA

Mechanical service life 107 cycles

Power supply
Nominal supply voltage 24 V DC -20 % ... +25 %

Supply voltage range 19.2 V DC ... 30 V DC (24 V DC (-20% ... +25%))

Max. current consumption 21 mA (24 V DC)

Power consumption < 650 mW

Connection data
Conductor cross section solid min. 0.2 mm²

Conductor cross section solid max. 2.5 mm²

Conductor cross section stranded min. 0.2 mm²

Conductor cross section stranded max. 2.5 mm²

Conductor cross section AWG/kcmil min. 24

Conductor cross section AWG/kcmil max 14

https://www.phoenixcontact.com/us/products/2865434
https://www.phoenixcontact.com/us/products/2865434
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Isolation amplifier - MACX MCR-EX-SL-NAM-R - 2865434
Technical data

Connection data
Stripping length 7 mm

Screw thread M3

Connection method Screw connection

Tightening torque, min 0.5 Nm

Tightening torque max 0.6 Nm

General
No. of channels 1

Status display Green LED (supply voltage)

LED yellow (switching state)

Red LED (line errors)

Inflammability class according to UL 94 V0

Pollution degree 2

Surge voltage category II

Housing material PA 66-FR

Color green

Designation Input/output

Electrical isolation 375 V (Peak value in accordance with EN 60079-11)

Designation Input/output/supply, DIN rail connector

Electrical isolation 300 Vrms (Rated insulation voltage (surge voltage category II; pollution
degree 2, safe isolation as per EN 61010-1))

2.5 kV (50 Hz, 1 min., test voltage)

Designation Input/supply, DIN rail connector

Electrical isolation 375 V (Peak value in accordance with EN 60079-11)

Conformance CE-compliant, additionally EN 61326

ATEX  II (1) G [Ex ia Ga] IIC

 II (1) D [Ex ia Da] IIIC

IECEx [Ex ia Ga] IIC

[Ex ia Da] IIIC

Ex nA nC IIC T4 Gc

UL, USA / Canada Class I Div 2; IS for Class I, II, III Div 1

Safety characteristic data
Integrity requirement IEC 61508 - Low demand

Designation Non-inverted operation

Equipment type Type A

Safety Integrity Level (SIL) Up to 2

Safe Failure Fraction (SFF) 78 %

https://www.phoenixcontact.com/us/products/2865434
https://www.phoenixcontact.com/us/products/2865434
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Isolation amplifier - MACX MCR-EX-SL-NAM-R - 2865434
Technical data

Safety characteristic data
λSU 2.49 x 10-7 (249 FIT)

λSD 6 x 10-9 (6 FIT)

λDU 6.4 x 10-8 (64 FIT)

λDD 7 x 10-9 (7 FIT)

Probability of a hazardous failure on demand (PFDAVG) 3.09 x 10-4 (1 year)

6.17 x 10-4 (2 years)

1.54 x 10-3 (5 years)

Diagnostic coverage (DC) DCS = 2.4%, DCD = 9%

Integrity requirement IEC 61508 - Low demand

Designation Inverted operation

Equipment type Type A

Safety Integrity Level (SIL) Up to 2

Safe Failure Fraction (SFF) 78 %

λSU 2.48 x 10-7 (248 FIT)

λSD 1 x 10-9 (1 FIT)

λDU 6.2 x 10-8 (62 FIT)

λDD 6 x 10-9 (6 FIT)

Probability of a hazardous failure on demand (PFDAVG) 3.01 x 10-4 (1 year)

6.02 x 10-4 (2 years)

1.5 x 10-3 (5 years)

Diagnostic coverage (DC) DCS = 0.4%, DCD = 8%

Safety data
Max. internal inductance Li negligible

Max. internal capacitance Ci 11 nF

Max. output voltage Uo 9.6 V

Max. output current Io 10 mA

Max. output power Po 25 mW

Group IIC

Max. external inductivity Lo 100 mH

Max. external capacity Co 510 nF

Group IIC

Max. external inductivity Lo 5 mH

Max. external capacity Co 840 nF

Group IIC

https://www.phoenixcontact.com/us/products/2865434
https://www.phoenixcontact.com/us/products/2865434
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Isolation amplifier - MACX MCR-EX-SL-NAM-R - 2865434
Technical data

Safety data
Max. external inductivity Lo 1 mH

Max. external capacity Co 1.2 µF

Group IIC

Max. external inductivity Lo 10 µH

Max. external capacity Co 3.6 µF

Group IIB

Max. external inductivity Lo 100 mH

Max. external capacity Co 2.7 µF

Group IIB

Max. external inductivity Lo 5 mH

Max. external capacity Co 4.4 µF

Safety-related maximum voltage Um 253 V AC (125 V DC)

Classifications

eCl@ss

eCl@ss 4.0 27210121

eCl@ss 4.1 27210121

eCl@ss 5.0 27210121

eCl@ss 5.1 27210121

eCl@ss 6.0 27210121

eCl@ss 7.0 27210121

eCl@ss 8.0 27210121

ETIM

ETIM 2.0 EC001430

ETIM 3.0 EC001599

ETIM 4.0 EC001599

ETIM 5.0 EC001599

UNSPSC

UNSPSC 6.01 30211506

UNSPSC 7.0901 39121008

UNSPSC 11 39121008

UNSPSC 12.01 39121008

UNSPSC 13.2 39121008

https://www.phoenixcontact.com/us/products/2865434
https://www.phoenixcontact.com/us/products/2865434
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Isolation amplifier - MACX MCR-EX-SL-NAM-R - 2865434
Approvals

Approvals

Approvals

UL Listed / cUL Listed / GL / Functional Safety / cULus Listed

Ex Approvals

IECEx / UL Listed / cUL Listed / ATEX / IECEx / ATEX / cULus Listed

Approvals submitted

Approval details

UL Listed 

cUL Listed 

GL 

Functional Safety 

cULus Listed 

Drawings

https://www.phoenixcontact.com/us/products/2865434
https://www.phoenixcontact.com/us/products/2865434
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Isolation amplifier - MACX MCR-EX-SL-NAM-R - 2865434

Block diagram
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FC Series Signal Conditioners
FC-33
DC Selectable Signal Conditioner with 
3-way isolation

Field configurable input and output ranges of 0-5V, 0-10 V,  
0-20 mA and 4-20 mA with 1500 VDC isolation between 
input and output, and 1500 VDC isolation from 24 volt power 
and input/output. LED indicates normal operation and is used 
in conjunction with the calibration pushbutton for the internal  
calibration process.

• 3-way 1500 V isolation
• Push button calibration

FC-T1	
Thermocouple/mV Isolated Signal 
Conditioner

Field configurable input for type J, K, E, T, R, S, B, N and C  
thermocouples or ±156.25 mV inputs with 1500 VDC isolation 
between input and the 4-20 mA output. Cold junction compensa-
tion and burnout detection. Alarm/run LED.

• 1500 V isolation
• Cold junction compensation (CJC)
• Internal diagnostics (burnout detection or calibration errors)

FC-35B
Unipolar Voltage or Current to Bipolar 
Voltage Signal Conditioner

Field configurable input and output, unipolar input ranges of 
0-5V, 0-10 V, 0-20 mA or 4-20 mA, and bipolar output ranges of  
±100 mV, ±50 mV, ±5V, ±10V, ±15V. Field calibrated with 
offset and span adjustments.

FC-3RLY2
Analog Input, 2-Relay, Limit Alarm

Field configurable analog to relay limit alarm powered by 24VAC/
VDC and Input signal ranges of 0-15V, 0-30V or 0-20mA. Trip/
Release Point programmed via DIP switches. LED’s indicate  
operating status.  

FC-ISO-D
Encoder Signal Conditioner and Optical 
Isolator - Differential Line Driver Output

Ideal for use with single-ended (open collector, NPN, pull-up, 
push-pull, totem pole) or differential line driver encoders. Three 
complementary  inputs (A, B, Z, A-not, B-not, Z-not) are rated 
for 4.5-7.5 and 12-26 VDC and frequency response up to  
1 MHz.
Optical isolation separates the input signals from three differential 
line driver outputs (A, B, Z, A-not, B-not, Z-not) rated for 5VDC.

FC-11
4-20 mA Isolated Signal Conditioner

Loop powered 4-20 mA input/output signal with 1500 VDC  
isolation between input and output.

• 1500 V isolation  • Loop powered

FC-R1	 	
RTD Input Signal Conditioner

Loop powered, non-isolated, 3-wire unit converts an RTD input 
to a linear 4-20 mA signal. User selectable CU10, PT100 or 
PT1000 input.

 FC-P3
Potentiometer Input, Analog Output 
Signal Conditioner

Field configurable input and output, input ranges of 3-wire  
potentiometer 0 to 100 ohms through 0 to 100 kilohms, and 
output ranges of 0-5V, 0-10 V, 0-20 mA or 4-20 mA. Field  
calibrated to 10% of potentiometer full range.

FC-B34
Bipolar Voltage to Unipolar Voltage or 
Current Signal Conditioner

Field configurable input and output, bipolar input ranges of  
±100 mV, ±50 mV, ±5V, ±10V, ±15V, and unipolar output 
ranges of 0-5V, 0-10 V, 0-20 mA or 4-20 mA. Field calibrated 

with offset and span adjustments.

FC-3RLY4
Analog Input, 4-Relay, Limit Alarm

Field configurable analog to relay limit alarm powered by 24VAC/
VDC and Input signal ranges of 0-15V, 0-30V or 0-20mA. Trip/
Release Point programmed via DIP switches. LED’s indicate  
operating status.   

FC-ISO-C
Encoder Signal Conditioner and Optical 
Isolator - Open Collector Output

Ideal for use with single-ended (open collector, NPN, pull-up, 
push-pull, totem pole) or differential line driver encoders. Three 
complementary  inputs (A, B, Z, A-not, B-not, Z-not) are rated 
for 4.5-7.5 and 12-26 VDC and frequency response up to  
1 MHz.

Optical isolation separates the input signals from three  
complementary open collector outputs (A, B, Z, A-not, B-not,  
Z-not) rated for 5-36 VDC that can be used in single-ended  
configurations.

Process Control 1 - 8 0 0 - 6 3 3 - 0 4 0 5ePS-36
Book 2 (14.3)

Prices as of April 27, 2016. Check Web site for most current prices.

http://www.automationdirect.com/pn/FC-3RLY2
http://www.automationdirect.com/pn/FC-ISO-D
http://www.automationdirect.com/pn/FC-3RLY4
http://www.automationdirect.com/pn/FC-ISO-C
http://www.automationdirect.com/pn/FC-35B
http://www.automationdirect.com/pn/FC-B34
http://www.automationdirect.com/pn/FC-33
http://www.automationdirect.com/pn/FC-T1
http://www.automationdirect.com/pn/FC-11
http://www.automationdirect.com/pn/FC-R1
http://www.automationdirect.com/pn/FC-P3
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FC-11  4-20mA Isolated Signal Conditioner

Overview
The FC-11 is a DIN-rail or side-mount, 4-20 mA Input/Output 
loop powered signal conditioner with 1500 VDC isolation 
between input and output.

The FC-11 has a user-selectable factory calibration. The output 
can also be calibrated with OFFSET (zero) and SPAN (full scale) 
adjustments. The OFFSET has an adjustment range of 0 to 25% 
of full scale input and the SPAN has an adjustment of 80% to 
102%.

NOTES:
1. When adjusting SPAN and OFFSET potentiometer
2. Voltage required to power internal circuitry
3.  Formula, [(output load) x 20 mA] + 8.5 V,.i.e.: 13.5 VDC @ 250 q
4.  Internal analog converter resolution is 12-bit

Application
The FC-11 isolated input/output signal conditioner is useful in 
eliminating ground loops and sinking/sourcing issues when inter-
facing to PLC analog input modules. The FC-11 design feature 
solves many types of configuration problems. For example, the 
signal conditioner can solve the problem of connecting a sinking 
input transmitter to a sinking analog input module.

Specifications
Input Ranges 
Extended Input range1

4-20 ma
3.5 mA to 20.6 mA, ± 1%

Input Burden Voltage2  6.8 VDC

Maximum Input Current  34 mA @ 9.7 VDC

Output Burden Voltage3  8.5 VDC minimum

Output Range
Extended Output Range1

 4-20 mA
3.5 mA to 20.6 mA, ± 1%

Maximum Load Impedance  650 q @ 24 VDC, 1000 q 29 VDC

Maximum Output Current 23 mA @ 29 VDC

Sample Duration Time  18 mS maximum

Linearity Error  0.1% FSO maximum

Max Inaccuracy of Output 0.05% @ 25°C, FSO maximum, 
0.3% @ 0-60°C, FSO maximum

Filter Characteristics -3 dB @ 200 Hz, -6 dB / octave

Stability  0.1% FSO maximum

Accuracy vs. Temperature ± 0.0065% /  °C (65ppm / °C)

Isolation 1500 VDC Input - Output

Operating Temperature  0 to 60°C (32 to 140°F)

Storage Temperature  -20 to 70°C (-4 to 158°F)

Relative Humidity  5 to 90% (non-condensing)

Vibration  ML STD 810C 514.2

Shock  ML STD 810C 516.2

Noise Immunity  NEMA ICS3-304

UL file E200031

$90.00

Process Control 1 - 8 0 0 - 6 3 3 - 0 4 0 5ePS-38
Book 2 (14.3)

Prices as of April 27, 2016. Check Web site for most current prices.
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1 Description

Primary-switched power supply unit

UNO-PS/1AC/24DC/150W

© PHOENIX CONTACT

Data sheet

The UNO POWER power supply makes a worldwide im-

pression thanks to maximum energy efficiency. Low idling 

losses (No Load) and the high degree of efficiency save en-

ergy.

Thanks to its high power density, the UNO POWER power 

supply unit is the ideal solution, particularly in compact con-

trol boxes.

Features

– Worldwide use thanks to input voltage range of  

85 V AC ... 264 V AC

– Superior system availability through reliable power sup-

ply with 24 V DC ... 28 V DC

– Maximum energy efficiency thanks to optimized effi-

ciency over the entire operating range of the power sup-

ply unit and low idling losses

– Particularly compact: 150 W of power from this narrow 

power supply, which is just 37 mm wide

– Reliable supply thanks to the high MTBF (Mean Time 

Between Failure) greater than 500 000 h (40°C)

– High operating range from -25 °C to 70 °C

– Idle and short-circuit-proof

Make sure you always use the latest documentation.

It can be downloaded from the product at phoenixcontact.net/products.
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Description Type Order No. Pcs./Pkt.

Primary-switched UNO power supply for DIN rail mounting, input: 1-phase, 

output: 24 V DC/150 W

UNO-PS/1AC/24DC/150W 2904376 1

3 Ordering data

Accessories Type Order No. Pcs./Pkt.

Redundancy module, 5 V - 24 V DC, 2 x 10 A, 1 x 20 A. UNO-DIODE/5-24DC/2X10/1X20 2905489 1

Our range of accessories is being continually extended, our current range can be found in the download area.
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4 Technical data

Input data

Nominal input voltage 100 V AC ... 240 V AC

Input voltage range 85 V AC ... 264 V AC

AC frequency range 45 Hz ... 65 Hz

Current consumption 1.4 A (120 V AC)

0.8 A (230 V AC)

Inrush current limitation < 50 A (typical)

I
2
t < 0.8 A

2
s

Typical response time < 1 s

Power failure bypass > 20 ms (120 V AC)

> 20 ms (230 V AC)

Protective circuit Transient surge protection Varistor

Input fuse, integrated 2.5 A (slow-blow, internal)

Choice of suitable fuses 6 A ... 16 A (Characteristics B, C, D, K)

Input connection data

Connection method Screw connection

Conductor cross section, solid 0.2 mm² ... 2.5 mm²

Conductor cross section, stranded 0.2 mm² ... 2.5 mm²

Conductor cross section AWG/kcmil 24 ... 14

Stripping length 8 mm

Screw thread M3

Tightening torque 0.5 Nm ... 0.6 Nm

Output data

Nominal output voltage 24 V DC ±1 %

Setting range of the output voltage 24 V DC ... 28 V DC ±1 %

Output current 6.25 A (-25°C ... 55°C)

Derating 55 °C ... 70 °C (2.5%/K)

Control deviation < 1 % (change in load, static 10 % ... 90 %)

< 2 % (change in load, dynamic 10 % ... 90 %)

< 0.1 % (change in input voltage ±10 %)

Rise time < 0.5 s (UOUT (10 % ... 90 %))

Residual ripple < 40 mVPP (with nominal values)

Connection in parallel yes, with redundancy module

Connection in series No

Protection against surge voltage on the output ≤ 35 V DC

Resistance to reverse feed < 35 V DC

Output connection data

Connection method Screw connection

Conductor cross section, solid 0.2 mm² ... 2.5 mm²

Conductor cross section, stranded 0.2 mm² ... 2.5 mm²

Conductor cross section AWG/kcmil 24 ... 14

Stripping length 8 mm

Screw thread M3

Tightening torque 0.5 Nm ... 0.6 Nm
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Power consumption

Efficiency > 94 % (for 230 V AC and nominal values)

Maximum power dissipation NO-Load < 1.2 W

Power loss nominal load max. < 9.7 W

General data

Insulation voltage input/output 4 kV AC (type test)

3 kV AC (routine test)

MTBF (IEC 61709, SN 29500) > 868000 h (40°C)

Housing material Polycarbonate

Foot latch material Plastic POM

Dimensions W/H/D 37 mm / 130 mm / 125 mm

Weight 0.5 kg

Security

Degree of protection IP20

Protection class II ( in closed control cabinet )

SELV EN 60950-1 (SELV) and EN 60204 (PELV)

Ambient conditions

Ambient temperature (operation) -25 °C ... 70 °C (> 55 °C Derating: 2,5 %/K)

Ambient temperature (start-up type tested) -40 °C

Ambient temperature (storage/transport) -40 °C ... 85 °C

Max. permissible relative humidity (operation) ≤ 95 % (at 25 °C, non-condensing)

Vibration (operation) < 15 Hz, amplitude ±2.5 mm (according to IEC 60068-2-6)

15 Hz ... 150 Hz, 2.3g, 90 min.

Shock 30g in each direction, according to IEC 60068-2-27

Pollution degree 2

Climatic class 3K3 (in acc. with EN 60721)

Inflammability class in acc. with UL 94 (housing) V0

Standards

Electrical Equipment for Machinery EN 60204-1

Safety transformers for power supply units EN 61558-2-16

Electrical safety (of information technology equipment - Safety - Part 1) EN 60950-1/VDE 0805 (SELV)

Electronic equipment for use in electrical power installations EN 50178/VDE 0160 (PELV)

SELV EN 60950-1 (SELV) and EN 60204 (PELV)

Safe isolation DIN VDE 0100-410

Limitation of mains harmonic currents EN 61000-3-2

Network version/undervoltage EN 61000-4-11

Information technology equipment - Safety (CB Scheme) CB Scheme

Approvals

UL approvals UL Listed UL 508

UL/C-UL Recognized UL 60950

Current approvals/permissions for the product can be found in the download area under phoenixcontact.net/products.
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Conformance with EMC Directive 2004/108/EC

Noise immunity according to EN 61000-6-2

EN 61000-6-2 requirement Tested

Electrostatic discharge EN 61000-4-2

Housing contact discharge 4 kV (Test intensity 2) 6 kV (Test intensity 3)

Housing air discharge 8 kV (Test intensity 3) 8 kV (Test intensity 3)

Comments Criterion B Criterion B

Electromagnetic HF field EN 61000-4-3

Frequency range 80 MHz ... 1 GHz 80 MHz ... 1 GHz

Test field strength 10 V/m (Test intensity 3) 10 V/m (Test intensity 3)

Frequency range 1.4 GHz ... 2 GHz 1 GHz ... 2 GHz

Test field strength 3 V/m (Test intensity 2) 10 V/m (Test intensity 3)

Frequency range 2 GHz ... 2.7 GHz 2 GHz ... 3 GHz

Test field strength 1 V/m (Test intensity 1) 10 V/m (Test intensity 3)

Comments Criterion A Criterion A

Fast transients (burst) EN 61000-4-4

Input 2 kV (Test intensity 3 - asymmetrical) 4 kV (Test intensity 4 - asymmetrical)

Output 2 kV (Test intensity 3 - asymmetrical) 2 kV (Test intensity 3 - asymmetrical)

Comments Criterion B Criterion A

Surge current loads (surge) EN 61000-4-5

Input 1 kV (Test intensity 2 - symmetrical)

2 kV (Test intensity 3 - asymmetrical)

2 kV (Test intensity  3 - symmetrical)

4 kV (Test intensity 4 - asymmetrical)

Output 0.5 kV (Test intensity  1 - symmetrical)

0.5 kV (Test intensity 1 - asymmetrical)

1 kV (Test intensity 2 - symmetrical)

2 kV (Test intensity 3 - asymmetrical)

Comments Criterion B Criterion A

Conducted interference EN 61000-4-6

Input/output asymmetrical asymmetrical

Frequency range 0.15 MHz ... 80 MHz 0.15 MHz ... 80 MHz

Voltage 10 V (Test intensity 3) 10 V (Test intensity 3)

Comments Criterion A Criterion A

Key

Criterion A Normal operating behavior within the specified limits.

Criterion B Temporary impairment to operational behavior that is corrected by the device it-

self.

Emitted interference in acc. with EN 61000-6-3

Radio interference voltage in acc. with EN 55011 EN 55011 (EN 55022) Class B, area of application: Industry and residential

Emitted radio interference in acc. with EN 55011 EN 55011 (EN 55022) Class B, area of application: Industry and residential

All technical specifications are nominal values and refer to a room temperature of 25 °C and 70 % relative  

humidity at 100 m above sea level.
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5 Intended use

This power supply unit features IP20 protection and is in-

tended for installation in housing. It is suitable for use in in-

dustrial applications.

6 Structure

6.1 Device elements

Figure 1 Device elements

1. Input voltage: Input AC L/N

2. Output voltage: Output DC+/-

3. Potentiometer, 24 V DC ... 28 V DC

4. Green LED: DC OK

5. Universal snap-on foot: 35 mm DIN rail according to  

EN 60715

6.2 Block diagram

Figure 2 Block diagram
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7 Assembly

7.1 Unpacking

Before mounting the power supply unit, it must be checked 

for damage:

– Take the device out of its packaging.

– Check the device for any damage sustained during

transport.

– Retain the package slip for future use.

– Dispose of packaging in an environmentally-friendly

way.

7.2 Mounting the power supply unit

Figure 3 Convection

Please note the following before mounting the power supply 

unit:

– The minimum distance from other devices that must be 

observed in order to ensure convection cooling is:

30 mm vertically, 0 mm horizontally

Figure 4 Locked areas

The power supply unit is intended for installa-

tion in a distributor box or control cabinet.

The power supply unit is designed for convec-

tion cooling. Maintain a minimum distance 

from other devices in order to ensure convec-

tion cooling.
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– The device dimensions

Figure 5 Device dimensions
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7.3 Mounting on a DIN rail

The power supply unit can be installed on all 35 mm DIN rails 

according to EN 60715.

Figure 6 Mounting on a DIN rail

7.4 Normal mounting position

When installed, the input terminal blocks must be at the bot-

tom and the output terminal blocks at the top.

If the power supply unit is installed in a mounting position 

other than the normal mounting position, the output power 

must be reduced.

Figure 7 Normal mounting position
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8 Installing the power supply unit

8.1 Safety regulations and installation notes 8.2 Mains connection

The device can be connected to single-phase AC or three-

phase power grids (TN-S, TN-C, TT, and IT) while consider-

ing the nominal input voltage.

Figure 8 Network types

WARNING: risk of electric shock!

Only professionals may install, start up, and 

operate the device. Observe the national 

safety and accident prevention regulations.

Prior to installation, disconnect the input volt-

age and make sure that it cannot be switched 

on again unintentionally.

Mains connection must be performed by spe-

cialist personnel and protection against elec-

tric shock ensured.

Make sure that the device can be switched off 

outside the power supply according to the 

regulations in EN 60950 (e.g., by line protec-

tion on the primary side).

Cover termination area after installation in or-

der to avoid accidental contact with live parts 

(e.g., by installing in a control cabinet).

Protect the device against ingress by foreign 

bodies, e.g., paper clips or metal parts.

WARNING: risk of electric shock!

Make sure that all supply lines are sufficiently 

dimensioned and have sufficient fuse protec-

tion.

Make sure that all output cables are dimen-

sioned accordingly for the maximum device 

output current or have separate fuse protec-

tion.

WARNING: risk of electric shock!

Never open or repair the device yourself.

Internal fuses will only blow in the event of de-

vice malfunction. Do not modify or attempt to 

repair the device. Send the device to the fac-

tory for examination.

For operation on two of the phase conductors 

of a three-phase system, an isolating facility 

for all poles must be provided.
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L

N

PE

+
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-
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8.3 Device connections

Screw connection for input AC L/N

Figure 9 Screw connection for input AC L/N

Screw connection for output DC +/-

Figure 10 Screw connection for output DC +/-

8.4 Connecting cables

Figure 11 Connecting cables

1. Connect the supply lines to the input AC L/N connection 

terminal blocks.

2. Connect the output cables to the output DC +/- connec-

tion terminal blocks.

The power supply unit is operational as soon as the input ter-

minal blocks are supplied with voltage.
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L N

Output DC

24V 150W

24-28 V

DC OK

U
N

O
 P

O
W

E
R

+ + ––

Input AC

100V-240V

L N

Input AC

100V-240V

L N

Output DC

24V 150W

24-28 V

DC OK

U
N

O
 P

O
W

E
R

+ + ––

+ + ––

Output DC
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Use copper cables with an operating temper-

ature > 75°C (ambient temperature < 55°C) 

and > 90°C (ambient temperature < 75°C).
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9 Operating behavior of the power 

supply unit

9.1 Normal operation

In normal operation, the loads are supplied with a constant 

output voltage of 24 V DC.

9.2 Overload response

The power supply operates according to the characteristic 

curve shown in the figure. In the event of an overload (I > IN), 

the device reduces the output voltage. If the output voltage 

drops below UN x 0.8, the output current is also reduced. In 

the event of a higher overload, the power supply constantly 

limits the output current to IN x 0.5. If the overload is rectified, 

the device continues running in nominal operation.

Figure 12 Output characteristic curve

9.3 Behavior at ambient temperatures > 55°C

At an ambient temperature of up to 55 °C, the power supply 

unit supplies the nominal output current. At ambient temper-

atures upwards of 55 °C, the output power must be reduced 

by 2.5 % per Kelvin temperature increase (temperature-de-

pendent derating).

Figure 13 Temperature-dependent derating
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9.4 Behavior in the case of alternative mounting 

positions

For mounting positions that differ from the normal mounting 

position, the output power must be reduced (position-de-

pendent derating).

The characteristic curve can be used to determine the max-

imum output power to be drawn for each ambient tempera-

ture for different mounting positions.
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Rotated mounting position 180° X-axis

Rotated mounting position 270° X-axis

Z

X

Y

InputAC
100V-2

40V

L
N

U
N

O
 P

O
W

E
R

+
+

–
–

OutputDC
24V

W
150

24-28V

DC O
K

[°C]

-25 0 10 20 30 40 50 60 70 80

[%
]

90

70

50

30

20

110

100

40

80

60

0

Z

X

Y +
+

–
–

O
u

tp
u

t
D

C
2

4
V

0
W

1
5

2
4

-2
8

V

D
C

 O
K

UNO POWER

In
p
u
t
A
C

1
0
0
V
-2
4
0
V

L

N

[°C]

-25 0 10 20 30 40 50 60 70 80

[%
]

90

70

50

30

20

110

100

40

80

60

0



UNO-PS/1AC/24DC/150W

106261_en_02 PHOENIX CONTACT 16

Rotated mounting position 90° Z-axis

Rotated mounting position 270° Z-axis
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10 Operating the power supply unit

10.1 Function monitoring

DC OK LED

The DC OK LED is available for visual function monitoring of the power supply unit.

Status 1 Status 2

DC OK LED lit OFF

Meaning Output voltage > 21.5 V Output voltage < 21.5 V DC, overload mode or no mains volt-

age

State description The device is operating, output voltage 

and output current are OK

The device is in operation, but there is a fault on the side of 

the consumer; the current consumption is greater than IN or 

the output is short-circuited.

The device is out of operation because there is no mains volt-

age, the fuse on the primary side has been triggered, or the 

device is faulty.

Corrective   Remove the error at the load, use a more powerful power 

supply unit, connect a power supply unit of the same type 

parallel to the existing device, remove the short circuit, apply 

mains voltage, enable the fuse again or replace the power 

supply unit.



UNO-PS/1AC/24DC/150W

106261_en_02 PHOENIX CONTACT 18

10.2 Operating power supply units in parallel

Power supply units of the same type can be connected in 

parallel to increase both redundancy and power.

Redundant operation

Redundant circuits are suitable for supplying systems which 

place particularly high demands on operational safety. If a 

fault occurs in the primary circuit of the first power supply 

unit, the second device automatically takes over the com-

plete power supply without interruption, and vice versa.

Using a redundancy module, it is possible for two power 

supply units of the same type that are connected in parallel 

on the output side for redundancy to be decoupled from one 

another.

Figure 14 Redundant circuit with redundancy module

Increased performance

Power supply units of the same type can be connected in 

parallel to increase the power to n x IN. Parallel connection 

is recommended if existing systems are to be extended and 

the power supply unit that is installed here does not cover 

the current consumption of the most powerful load. Other-

wise, the loads should be distributed between individual de-

vices that are independent of one another.

Using a redundancy module, it is possible for two power 

supply units of the same type that are connected in parallel 

on the output side to increase power to be decoupled from 

one another.

Figure 15 Parallel connection to increase power with a 

redundancy module

To ensure symmetrical current distribution, all 

cable connections from the power supply unit 

to the busbar must be the same length and 

have the same conductor cross section.
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11 Removal

11.1 Removing the power supply unit

Figure 16 Removal

11.2 Notes on disposal

Do not dispose of the power supply unit with 

household waste. It should be disposed of in 

accordance with the currently applicable na-

tional regulations.
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1. Quick-make, quick-break operating mechanism
 that ensures positive operation.

2. Visible blade, double-break switching action.

3. Arc chutes dissipate heat and prolong switch life.

4. Highly visible red handle grip. 
 Designed for hook stick operation.

5. Defeatable dual cover interlock.

6. Center punch provided for field drilling 
 to allow ON padlocking.

7. Handle can be padlocked in the OFF position   
 with up to (3) padlocks with 5/16" hasps.

8. Generous top, bottom and side gutters that 
 meet or exceed NEC wire-bending space   
 requirements.

9. Informative door labeling which includes 
 replacement parts list.

10. Tangential knockouts through 600A for easy
 conduit lineup.

11. Side-hinged door that opens past 180 degrees
 for easier wiring.

12. Unique enclosure design increases rigidity and
 prevents cuts and scrapes to conductors and 
 installer’s hands.

13. Spring reinforced fuse clips that assure reliable
 contact for cool operation.

14. Door latch securely holds door closed and
 allows cover padlocking.

15. Front removable mechanical lugs that are
 suitable for CU/AI 60 or 75° C conductors.

16. Lugs are field convertible to copper 
 body and to a wide variety of compression  
 connectors.

17. Hinged clear line terminal shield 
 with probe holes for inspecting or  
 testing line side terminals.

18. Embossed aluminum nameplate on Heavy 
 Duty Switches provides highly visible ON/OFF 
 indication.

19. Drawn cover for increased rigidity 
 and resistance to abuse.

20. Top key hole and bottom mounting holes
 provide easy 2 or 3 point mounting.

randyt
Text Box
MODEL #: HNF362R
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Product Category HDSS

Heavy Duty Safety Switches
 Selection 

Siemens / Speedfax Previous folio: 3-12 Updated by S Spencer 10-15-10

n Built to order. Allow 2–3 weeks for delivery.
a  Also rated 600V DC.
b  Compact switch (11.1"H, 6.6"W box less cover and handle). 

Short circuit withstand rating—100,000 RMS sym. amps.
c  Use 3-Pole switch for 200A application.

d  Suitable for use as service entrance equipment except for 
1200 when used on a 480 or 600V grounded wye system.

e  Also rated type 3S / 3R.
f  Indicates oversized enclosure (30A switch in a 60A 

enclosure or a 60A switch in a 100A enclosure.

g  600V DC and 600V DC horsepower rating shown 
requires (2) poles to be connected in series. 

h  304 grade stainless steel. For switches with enclosures 
constructed from 316 grade stainless steel, see page 4-16.

 30 HNF361 12     HNF361R 13     5 10 7 1/2 20 10 30 5 —
 30 — —   HNF361RLf 19     5 10 7 1/2 20 10 30 5 —
 60 HNF362Hb 11     HNF362RHb 11     10 20 20 50 20 40 10 —
 60 HNF362a 18     HNF362Ra 19     10 20 20 50 25 60 10 30g

 60 — —   HNF362RLf 24     10 20 20 50 25 60 10 30g

 100 HNF363a 23     HNF363Ra 24     15 40 30 75 40 100 20 50g

 200  HNF364a 46     HNF364Ra 47     15 60 50 125 50  150 40 50
 400 HNF365 114     HNF365R 118     15 125 50 250 50 350 50 —
 600 HNF366 116     HNF366R 120     15 200 50 400 50 500 50 —
 800 HNF367 295     HNF367R 295     15 250 50 500 50 500 50 —
 1200 HNF368 305     HNF368R 307     15 250 50 500 50 500 50 —

3-Pole           480 Volt AC / 600 Volt AC / 250 Volt DC

  
Indoor - Type 1 Outdoor - Type 3R Horsepower Ratings

 Ampere Catalog Ship. Catalog Ship.  240 Volt  480 Volt  600 Volt  250V 600V

 System Rating Number Wt. (lbs.) Number Wt. (lbs.) 1-Phase 3-Phase 1-Phase 3-Phase 1-Phase 3-Phase DC DC

  Type 4 / 4X Stainlessh Type 12 Industriale

 30 HNF261S 13     HNF261J 13     — — 7 1/2 — 10 — 5 15
 60 HNF262S 20     HNF262J 20     — — 20 — 25 — 10 30
 100 HNF263Sn 25     HNF263Jn 25     — — 30 — 40 — 20 50
 400 HNF265Sn 113     HNF265Jn 114     15 — 50 — — — 40 50
 600 HNF266Sn 115     HNF266Jn 120     15 —  50 — — — 50 50

600 Volt Non-Fusible
d

2-Polec             480 Volt AC / 600 Volt AC / 600 Volt DC

2-Polec          480 Volt AC / 600 Volt AC / 600 Volt DC

 30 HNF261 12     HNF261R 13     — — 7 1/2 — 10 — 5 15
 60 HNF262 19     HNF262R 20     — — 20 — 25 — 10 30
 100 HNF263 24     HNF263R 25     — — 30 — 40 — 20 50
 400 HNF265n 109     HNF265R 113     15 — 50 — 50 — 40 50
 600 HNF266n 111     HNF266Rn 115     15 — 50 — 50 — 50 50

    30 HNF361S 13     HNF361J 13     5 10  7 1/2 20 10 30 5 —
 60 HNF362SHb 15     HNF362JHb 14     10 20 20 50 20 40 10 —
 60 HNF362Sa 19     HNF362Ja 19     10 20 20 50 25 60 10 30g

 100 HNF363Sa 24     HNF363Ja 24     15 40 30 75 40 100 20 50g

 200 HNF364Sa 47     HNF364Ja 47     15 60 50 125 50 150 40 50
 400 HNF365S 118     HNF365J 119     15 125 50 250 50 350 50 —
 600 HNF366S 120     HNF366J 120     15 200 50 400 50 500  50 —
 800 HNF367S 295     HNF367Jn 295     15 250 50 500 50  500 50 —
 1200 HNF368Sn 310     HNF368Jn 310     15 250 50 500 50 500 50 —

3-Pole 480 Volt AC / 600 Volt AC / 250 Volt DC

600 Volt Non-Fusibled
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400 18 P1A18MC400C 56 B56 WP56 S56B F56B
30 P1A30MC400C 62 B62 WP62 S62B F62B

250 18 P1A18MC250C 32 B32 WP32 S32B F32B
30 P1A30MC250C 38 B38 WP38 S38B F38B
42 P1A42MC250C 44 B44 WP44 S44B F44B

400 18 P1A18MC400A 56 B56 WP56 S56B F56B
30 P1A30MC400A 62 B62 WP62 S62B F62B
42 P1A42MC400A 68 B68 WP68 S68B F68B

250 18 P1A18MC250A 32 B32 WP32 S32B F32B
30 P1A30MC250A 38 B38 WP38 S38B F38B
42 P1A42MC250A 44 B44 WP44 S44B F44B

Distributor Stock Panelboards
Same Day Availability

Amp
Rating
Mains

SurfaceHeight
(in.) Type 1 Type 3R/12Max No.

of Poles

42 P1A42MC400C 68 B68 WP68 S68B F68B

Type P1 Panelboards

Convertible Mains – 1 Ø 3 Wire 

Convertible Mains – 3 Ø 4 Wire

Convertible Mains – 3 Ø 4 Wire 

Interiors

Interiors Only – 
Less Branch Breakers

Boxes

250 18 P1X18MC250A 32 B32 WP32 S32B F32B
30 P1X30MC250A 38 B38 WP38 S38B F38B
42 P1X42MC250A 44 B44 WP44 S44B F44B

250 18 P1X18MC250C 32 B32 WP32 S32B F32B
30 P1X30MC250C 38 B38 WP38 S38B F38B
42 P1X42MC250C 44 B44 WP44 S44B F44B

400 18 P1X18MC400A 56 B56 WP56 S56B F56B
30 P1X30MC400A 62 B62 WP62 S62B F62B
42 P1X42MC400A 68 B68 WP68 S68B F68B

400 18 P1X18MC400C 56 B56 WP56 S56B F56B
30 P1X30MC400C 62 B62 WP62 S62B F62B
42 P1X42MC400C 68 B68 WP68 S68B F68B

250 18 P1E18MC250C 32 B32 WP32 S32B F32B
30 P1E30MC250C 38 B38 WP38 S38B F38B
42 P1E42MC250C 44 B44 WP44 S44B F44B

400 18 P1E18MC400A 56 B56 WP56 S56B F56B
30 P1E30MC400A 62 B62 WP62 S62B F62B
42 P1E42MC400A 68 B68 WP68 S68B F68B

400 18 P1E18MC400C 56 B56 WP56 S56B F56B
30 P1E30MC400C 62 B62 WP62 S62B F62B
42 P1E42MC400C 68 B68 WP68 S68B F68B

120/240V

208Y/120V

480Y/277V

Flush

Fronts

250 18 P1E18MC250A 32 B32 WP32 S32B F32B
30 P1E30MC250A 38 B38 WP38 S38B F38B
42 P1E42MC250A 44 B44 WP44 S44B F44B

Distributor Stock Panelboards
Same Day Availability

Type P1 Panelboards

MaterialAmp
Rating Service Catalog

No.

250 Al (1) #6 AWG - 350 Kcmil (Cu or Al) 1 Phase MLKA1
(1) #6 AWG - 350 Kcmil (Cu or Al) 3 Phase MLKA3

Lug Kits – Main or Feed-Thru

Cu (1) #6 AWG - 350 Kcmil (Cu or Al) 1 Phase MLKC1
(1) #6 AWG - 350 Kcmil (Cu or Al) 3 Phase MLKC3

Cu (2)3/0 - (1)600Kcmil 1 Phase 4MLKC1
(2) 3/0 - (1)600 Kcmil 3 Phase 4MLKC3

400 Al (2) 3/0 - (1)600 Kcmil 1 Phase 4MLKA1

(2) 3/0 - (1)600 Kcmil 3 Phase 4MLKA3

Wire Range

No. of
Circuits

Catalog
No.

18 2 Branch Neutral Strips, 1 Main Neutral Lug, Hardware CNLK18

Copper Neutral Lug Kits – 250A and 400A

30 2 Branch Neutral Strips, 1 Main Neutral Lug, Hardware CNLK30
42 2 Branch Neutral Strips, 1 Main Neutral Lug, Hardware CNLK42

Description

No. of
Circuits

Catalog
No.

18 2 Branch Neutral Strips, 2 Main Neutral Lug, Hardware 2NLK18

200% Neutral Lug Kits – 250A

30 2 Branch Neutral Strips, 2 Main Neutral Lug, Hardware 2NLK30
42 2 Branch Neutral Strips, 2 Main Neutral Lug, Hardware 2NLK42

Description

No. of
Circuits

Catalog
No.

18 2 Branch Neutral Strips, 4 Main Neutral Lug, Hardware 42NLK18

200% Neutral Lug Kits – 400A

30 2 Branch Neutral Strips, 4 Main Neutral Lug, Hardware 42NLK30
42 2 Branch Neutral Strips, 4 Main Neutral Lug, Hardware 42NLK42

Description

Catalog 
No.

EGK Al Ground Bus 44 Connections
BK1 Bonding Kit for P1/P2 250A Max.
BK4 Bonding Kit for SE & P1/P2 400 
IMK Interior Adjusting Kit
11-1824-01 Directory Card Holder
12-1110-01 Directory Card
11-1056-01 NEMA Instruction Book
NBK3 Number Strips 1-42

Miscellaneous Replacement Parts

Description

CNLK42

2NLK42
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Siemens Panelboards 2001

Key Panelboard Features

Lighting and Appliance Applications

Power Panelboard Applications

Convertible From Top Feed to Bottom Feed and Vice Versa 

Change From Main Lug to Main Breaker or Add Sub-Feed Without

Changing Enclosure Size

Space-Saving, Horizontally Mounted Main Breaker Through 250 Amps

Short-Circuit Rating Label Giving Performance Level

Standard Aluminum Ground Bus

Bolted Current-Carrying Parts

Split Neutral

Connection Accessible From Front

Screw-Type Mechanical Lugs

Time-Reducing Wing Nuts to Secure Interior Without Tools

200 Ampere Rated Branch Breaker Connector

Main and Branch Devices Connected With Case-Hardened Hardware

Flush Lock, Concealed Door Hinges/Trim Screws

Symetrical Interior Mounting Studs to Eliminate 

Upside-Down Mounting of Box

Jacking Screw Interior Adjustment

Shallow Depth

Optional Compression Lugs

Introduction

P1 Panelboards

Blank End-Walls Standard

The end product of an outstanding ancestry, the current
family of panelboard designs represents the high level of
engineering innovation expected from Siemens. Additional
strength has been added to an already rugged and durable
panelboard family. At the same time, many models have a
trimmed exterior size, have added flexibility and are easier
to install.These newer designs simplify wiring and reduce
material requirements, saving additional installation time.

The lighting panel design still features the Fas-Latch trim
that is so popular with installers, the jacking screw system
that permits adjustments even after wiring has been
installed, and other features such as exclusive split neutral.
Many panelboards have the capability of mixing and
matching breakers of different sizes and ratings, or
changing from main lug to main breaker, or adding sub-feed
breakers without changing box size.

The complete family of panelboards from Siemens employs
numerous features – all industry-leading, many exclusive.
Note the following, all found in the innovative P1 lighting
panelboards:

• Symmetrical interiors – no top or bottom! To change 
from top to bottom (or vice versa), simply invert the 
interior.The deadfront labeling is always right-side up.

• First in the industry ratings of 125A/250A main lug 
and main breaker.

• Field convertible from main lug to main breaker and 
vice versa, with no increase in enclosure height.

• Field addability of feed-thru lugs or sub-feed circuit 
breaker without increasing enclosure size.

• Neutral system is field upgradeable to 200% capacity 
– another industry first.

• Three circuit sizes (18, 30, 42) mean only three box 
heights, regardless of main configuration through 250 
amps and an additional (18, 30, 42) circuit version 
available at 400 amps.

• Suitable for use as service entrance given 
compliance with NEC.

• Bonding provisions are shipped with each panel.

• 240V and 480Y/277V versions utilize identical 
boxes and fronts.

Contents

Introduction to P1 Panelboards 1

General Specifications 3 

Distributor Stock Panelboards 4 – 8

Factory-Assembled Panelboards 9 – 16

Dimensions and Weights 17

P1 Feature Overview

Door in Door Front

400Amp P1 Panelboard
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Hinged Front

Type 3R/12 Gasketed Trim, Painted Box

Siemens Panelboards 2001Siemens Panelboards 2001

Panelboard General Specifications

Class CTL Panelboards
Class CTL panelboards incorporate physical features which, in
conjunction with the physical size, configuration, or other means
provided in Class CTL circuit breakers, are designed to prevent the
installation of more overcurrent protective poles than that number for
which the device is designed and rated, per UL 67.

Service Entrance Equipment
When a panelboard is used as service entrance equipment, it must
be located near the point of entrance of building supply conductors.
In a panel having main lugs only, the number of breakers or switches
directly connected to the main bus must be limited to six.
In a panel having a main breaker or main switch, the number of
circuits are not limited except as may be provided under other
panelboard requirements, i.e., lighting and appliance branch circuit
panelboards.

Also panels must include a connector for bonding and grounding
neutral conductor.

Panelboard Code Data
42-Circuit Rule: NEC Paragraph 384-14 defines a lighting and
appliance branch circuit panelboard as one having more than 10
percent of its overcurrent devices rated 30 amperes or less, for which
neutral connectors are provided. NEC paragraph 384-15 states that
not more than 42 overcurrent devices (other than those provided for
in the mains) of a lighting and appliance branch-circuit panelboard
shall be installed in any one cabinet. For the purpose of this article a
two-pole circuit breaker shall be considered two overcurrent devices;
a three-pole circuit breaker shall be considered three overcurrent
devices. (NEC 384-14 and -15 do not apply to panelboards feeding and
communication circuits. Panelboards for this application must be so
marked.)

Integrated Equipment Short Circuit Rating
The term "Integrated Equipment Short Circuit Rating" refers to the
application of series connected circuit breakers in combination that
allows some breakers to have lower individual interrupting ratings
than the available fault current.This is permitted as long as the series
combination has been tested and certified by UL.

Standards
NEC:  1996 
NEMA:  PB1
UL:  67 and 50. Listed by Underwriter’s Laboratories, Inc., under

"Panelboards" File #E2269, and #E4016. Meets Federal 
Specification W-P-115c dated June 8, 1996, forType 1, Class 1.

Feed-thru and sub-feed lugs may result in lower interrupt ratings if
not protected by an upstream short circuit protection device.

Lighting and Distribution Panels – Type P1
• Interiors have the ability to physicially interchange two- 

and three-pole breakers with an equivalent number of 
one-pole breakers.

• Panels come standard with connectors suitable for
connection to copper or aluminum cable.

• Panels are labeled as "suitable for use as service 
entrance equipment."

• Panel interiors have adjustment screws to provide easy 
alignment for flush mounted applications.

• The interior is provided with wing nuts for securing to 
box without tools.

• Removable end-walls are standard and available 
blank and with KO's.

• Panelboard box has a separate UL label and supplies wire 
bending and gutter requirements to meet the NEC and 
UL standards.

• Wiring gutters are completely free of any part of trim clamp 
to prevent damaging wire insulation.

• Deadfronts are provided with a flange for easy 
attachment of trim.

• Incoming cable lugs are grouped at one end to separate 
them from the load side cables.

• Individual circuit number button, as well as an embossed number
next to each breaker or provision, are provided.

• The interior shall be provided with wing nuts for securing 
to box without tools.

• The panel trim may be surface or flush and is equipped 
with concealed hinges, flush lock and a holder for circuit 
directory card.Trims are fabricated from code gauge steel 
and finished ANSI 61.

• Trim shall have two separate supports designed to 
engage the box flange to stabilize and secure the trim 
during installation.

• Trim screws to be located behind the lockable door
for tamper resistance.

Interior – Type P1
• Interiors may be completely factory-assembled.

• Sizing of conductor is in accordance with UL 67.

• Interiors permit installation of feed-thru lugs or a bus fed 
sub-feed circuit breaker, up to 250 amperes, without 
increasing the enclosure size.

• Interiors are convertible from main lug to main breaker with 
the addition of an appropriate field-installable kit.

• Interiors are changeable from top to bottom feed and vice
versa, while maintaining readability of deadfront labeling.

• Main lugs up to 350 Kcmil are lay-in construction to 
facilitate connections.

• Neutral bussing is located adjacent to the breaker load 
terminals for easy wiring and shortest cable run possible.

32
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Type P1 Panelboards

Amp
Rating Service Catalog

No.

100 BL, BLH, HBL 1 Phase MBKBL1
100 BQO 3 Phase MBKBD3
225 QJ2, QJH2, QJ2-H 1 Phase MBKQJ1

3 Phase MBKQJ3
125 ED2, ED4, ED6, HED4, HED6 1 Phase MBKED1

3 Phase MBKED3

250 FXD6, FD6, HFD6 1 Phase MBKFD1
3 Phase MBKFD3

Breaker Mounting Kits
– Main or Sub-Feed w/o Breaker

Breaker Frames

Catalog 
No.

NBK4 Number Strips 43-84
NBK5 Number Strips 85-126
NBK6 Number Strips 127-168
ECGK Cu Ground Bus 44 Connections

IGK Insulated Al Ground Bus
ICGK Insulated Cu Ground Bus
EWK1 End-Wall Kit with Knockouts (20”W x 5.75”DP)
QF3 Filler Plate

Miscellaneous Accessories

Description

400* JD2, JD6, JXO6, HJO6, HJXO6 1 Phase MBKJD1

Distributor Stock Panelboards
Same Day Availability

Distributor Stock Panelboards 
Same Day Availability

Branch Breakers Selection for P1
Selection Guide
1. Select breaker type.
2. Select required amperage.
3. Select number of poles.
4. Select branch breaker catalog numbers.
5. Select ground bar and filler plates. (See 

replacement parts & accessories on page 4.)

Amp
Rating

1-Pole
120/240V

2-Pole
120/240V

3-Pole
240V

15 B115 B215 B215R B315
20 B120 B220 B220R B320
25 B125 B225 B225R B325
30 B130 B230 B230R B330
35 B135 B235 B235R B335
40 B140 B240 B240R B340
45 B145 B245 B245R B345
50 B150 B250 B250R B350
55 B155 – – –
60 B160 B260 B260R B360
70 B170 B270 B270R B370
80 – B280 B280R B380
90 – B290 B290R B390
100 – B2100 B2100R B3100
110 – B2110 – –
125 – B2125 – –

BL Branch Breakers – 10,000A IR
2-Pole
240V

Amp
Rating

1-Pole
277V

2-Pole
480Y/277V

15 BQD115 BQD215 BQD315
20 BQD120 BQD220 BQD320
25 BQD125 BQD225 BQD325
30 BQD130 BQD230 BQD330
35 BQD135 BQD235 BQD335
40 BQD140 BQD240 BQD340
45 BQD145 BQD245 BQD345
50 BQD150 BQD250 BQD350
60 BQD160 BQD260 BQD360
70 BQD170 BQD270 BQD370
80 BQD180 BQD280 BQD380
90 BQD190 BQD290 BQD390
100 BQD1100 BQD2100 BQD3100

BQD Branch Breakers 
– 14,000A IR Max

Amp
Rating

1-Pole
120/240V

2-Pole
120/240V

15 B115H B215H B315H
20 B120H B220H B320H
25 B125H B225H B325H
30 B130H B230H B330H
35 B135H B235H B335H
40 B140H B240H B340H
45 B145H B245H B345H
50 B150H B250H B350H
55 B155H – –
60 B160H B260H B360H
70 B170H B270H B370H
80 – B280H B380H
90 – B290H B390H
100 – B2100H B3100H

BLH Branch Breakers – 22,000A IR
3-Pole
240V

Amp
Rating

1-Pole
120/240V

2-Pole
120/240V

HBL Branch Breakers – 65,000A IR
3-Pole
240V

15 B115HH B215HH B315HH
20 B120HH B220HH B320HH
30 B130HH B230HH B330HH
40 B140HH B240HH B340HH
50 B150HH B250HH B350HH
60 – B260HH B360HH
70 – B270HH B370HH
80 – B280HH B380HH
90 – B290HH B390HH
100 – B2100HH B3100HH

3-Pole
480Y/277V

NBK4

MBKQJ3

MBKFD3

* Main only
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Ratings
240V

Ratings
480V

Catalog
No.

MBKED3100 Kit with 3-Pole ED4 100A Breaker 65KA 18KA
MBKED3125 Kit with 3-Pole ED4 125A Breaker 65KA 18KA
MBKQJ1125 Kit with 2-Pole QJ2 125A Breaker 10KA –
MBKQJ1150 Kit with 2-Pole QJ2 150A Breaker 10KA –
MBKQJ1175 Kit with 2-Pole QJ2 175A Breaker 10KA –
MBKQJ1200 Kit with 2-Pole QJ2 200A Breaker 10KA –

MBKQJ1225 Kit with 2-Pole QJ2 225A Breaker 10KA –
MBKQJ3125 Kit with 3-Pole QJ2 125A Breaker 10KA –
MBKQJ3150 Kit with 3-Pole QJ2 150A Breaker 10KA –

MBKQJ3175 Kit with 3-Pole QJ2 175A Breaker 10KA –
MBKQJ3200 Kit with 3-Pole QJ2 200A Breaker 10KA –
MBKQJ3225 Kit with 3-Pole QJ2 225A Breaker 10KA –
MBKQJ1125H Kit with 2-Pole QJ2H 125A Breaker 42KA –

MBKQJ1150H Kit with 2-Pole QJ2H 150A Breaker 42KA –
MBKQJ1175H Kit with 2-Pole QJ2H 175A Breaker 42KA –

MBKQJ1200H Kit with 2-Pole QJ2H 200A Breaker 42KA –
MBKQJ1225H Kit with 2-Pole QJ2H 225A Breaker 42KA –
MBKQJ3125H Kit with 3-Pole QJ2H 125A Breaker 42KA –

MBKQJ3150H Kit with 3-Pole QJ2H 150A Breaker 42KA –
MBKQJ3175H Kit with 3-Pole QJ2H 175A Breaker 42KA –
MBKQJ3200H Kit with 3-Pole QJ2H 200A Breaker 42KA –

MBKQJ3225H Kit with 3-Pole QJ2H 225A Breaker 42KA –
MBKFD3150 Kit with 3-Pole FXD6 150A Breaker 65KA 35KA
MBKFD3175 Kit with 3-Pole FXD6 175A Breaker 65KA 35KA
MBKFD3200 Kit with 3-Pole FXD6 200A Breaker 65KA 35KA
MBKFD3225 Kit with 3-Pole FXD6 225A Breaker 65KA 35KA

MBKFD3250 Kit with 3-Pole FXD6 250A Breaker 65KA 35KA
MBKJD3300 Kit with 3-Pole JXD6 300A Breaker 65KA 35KA

Description

Siemens Panelboards 2001 Siemens Panelboards 2001
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Distributor Stock Panelboards
Same Day Availability

Main Breaker Selection

*(BreakerType) Code
(BL) BL, (BLH) LH, (HBL) HL, (BQD) BD, (ED4) E4, (ED6) E6, (HED4) H4, (QJ2) QJ, (QJH2) QH, (QJ2-H) Q2, (FXD6) FX, (HFD6) HF,
(JD6) J6, (JXD6) JX, (HJD6) HJ

Factory-Assembled Panelboards
Catalog Numbering System

P 1 C 4 2 F X 2 5 0 A T S

Type of Panel 
P1

Voltage and System
A = 120/240V 1 Phase 3 Wire 
B = 240/120V 3 Phase 4 Wire
C = 208Y/120V 3 Phase 4 Wire
D = 240V 3 Phase 3 Wire
E = 480Y/277V 3 Phase 4 Wire
H = 120V 1 Phase 2 Wire
J = 240V 1 Phase 2 Wire
X = 208Y/120V 3 Phase 4 Wire (P1 un-assembled)
L = 600Y/347V 3 Phase 4 Wire
M = 380/220 3 Phase 4 Wire
N = 125V DC with 2-Pole Branch Devices
O = 250V DC with 2-Pole Branch Devices
P = 125/250V DC with 2- and 3-Pole Branch Devices 
1 24Vdc 1-Pole Branch Devices
2 24Vdc 2-Pole Branch Devices
3 48Vdc 1-Pole Branch Devices
4 48Vdc 2-Pole Branch Devices
5 125Vdc1-Pole Branch Devices

Circuits or Enclosure Height
18, 30, 42

*Main Lug (ML), Main Breaker
See Main BreakerTable coding below,
MC – Distributor Stock

Amperage
100-400

Bus Material
A = Tin Plated Aluminum Temp Rated 

(Standard All Panels)
C = CopperTemp Rated (Optional) P1

Feed Location
T = Top
B = Bottom

Mounting
S = Surface
F = Flush

MBKFD3

P1 Panelboard

MBKJD1300 Kit with 2-Pole JXD6 300A Breaker 65KA 35KA
MBKJD1400 Kit with 2-Pole JXD6 400A Breaker 65KA 35KA
MBKJD3400 Kit with 3-Pole JXD6 400A Breaker 65KA 35KA
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Kits and Accessories
Type P2 Panelboards

Table P2-20 – Standard Enclosures 

Table P2-21 – Breaker Kits and Accessories

Kit No. Description Contents

BBKB32 BL/BQD 6-pole 3” branch breaker kit Kit contains top barrier, (3) A/C connectors, (1) B connector, hardware
BBKED32 ED 6-pole 3” branch breaker kit Kit contains breaker support, inter-phase barriers, (3) A/C connectors, (1) B connector, hardware

BBKQ1
QJ branch breaker kit for 2 and 

Kit to contain all connectors and cover plates necessary to mount both 2 and 3-pole breakers  3-pole single mount

DFK1 BL, BQD, ED deadfront kit for 
Center strips 3”, 6”, 9,” 15,” 21” plus mounting hardware1” pole breakers

DFFP3 Deadfront filler 3” 3” empty space filler and hardware
DFFP6 Deadfront filler 6” 6” empty space filler and hardware
BNK2 Branch neutral (P2) Three tier lug with mounting hardware to increase neutral capacity
P2BK1 P2 250A max. Bonding Kit Bonding strap and hardware
P2BK2 P2 400A max. Bonding Kit Bonding strap and hardware
P2BK3 P2 600A max. Bonding Kit Bonding strap and hardware

Options For Type 1 Trims
Items must be ordered as manual line item on Spartanburg
Hinged trim – Replace “B” suffix with “H”
Door-in-door – Replace “B” suffix with “D”
Metal card holder – Replace “B” suffix with “M” on standard trim, add “M” suffix on optional trims

Option For 24” Wide Enclosures with Equal Gutter on Both Sides
24” wide with equal gutter on both sides - Add “24” as prefix

Catalog Number

Box Type 1 Type 3R Type 3R/12
Height Standard Trim
Inches Box       Surface      Flush

26 B26 S26B F26B NR26 WP26
32 B32 S32B F32B NR32 WP32
38 B38 S38B F38B NR38 WP38
44 B44 S44B F44B NR44 WP44
50 B50 S50B F50B NR50 WP50
56 B56 S56B F56B NR56 WP56
62 B62 S62B F62B NR62 WP62
68 B68 S68B F68B NR68 WP68
74 B74 S74B F74B NR74 WP74
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Molded Case Circuit Breakers

BQD 100A Frame Panelboard Mounting Circuit Breakers
BQD-HACR Type

Continuous
Current Rating
@40°C

15
20
25
30

35
40
45
50
60

70
80
90

100

1-Pole

277V AC-125V DC

Catalog
Number

BQD115®®
BQD120®®
BQD125®
BQD130®

BQD135
BQD 140
BQD 145
BQD150
BQD160

BQD170
BQD180
BQD190
BQD1100

List
Price
$

92.00
92.00
92.00
92.00

92.00
92.00
92.00
92.00
92.00

193.00
193.00
193.00
193.00

2-Pole®

480Y/277V AC-
125/250V DC

Catalog
Number

BQD215
BQD220
BQD225
BQD230

BQD235
BQD240
BQD245
BQD250
BQD260

BQD270
BQD280
BQD290
BQD2100

List
Price
$

227.00
227.00
227.00
227.00

227.00
227.00
227.00
227.00
227.00

461.00
461.00
461.00
461.00

3-Pole®

480Y/277V AC

Catalog
Number

BQD315
BQD320
BQD 325
BQD330

BQD335
BQD340
BQD345
BQD350
BQD360

BQD370
BQD380
BQD390
BQD3100

List
Price
S

402.00
402.00
402.00
402.00

402.00
402.00
402.00
402.00
402.00

548.00
548.00
548.00
548.00

BQD6 CSA Certified

Interrupting Ratings

Continuous
Current Rating
@40°C

15
20
25
30
35
40
45
50
60

70
80
90

100

1-Pole

347V AC

Catalog
Number

BQD6115
BQD6120
BQD6125
BQD6130
BQD6135
BQD6140
BQD6145
BQD6150
BQD6160

BQD6170

List
Price
$

92.00
92.00
92.00
92.00
92.00
92.00
92.00
92.00
92.00

193.00

2-Pole®

600/347V AC

Catalog
Number

BQD6215
BQD6220
BQD6225
BQD6230
BQD6235
BQD6240
BQD6245
BQD6250
BQD6260

BQD6270
BQD6280
BQD6290
BQD62100

List
Price
$

227.00
227.00
227.00
227.00
227.00
227.00
227.00
227.00
227.00

461.00
461.00
461.00
461.00

3-Pole®

600/347V AC

Catalog
Number

BQD6315
BQD6320
BQD6325
BQD6330
BQD6335
BQD6340
BQD6345
BQD6350
BQD6360

BQD6370
BQD6380
BQD6390
BQD63100

List
Price
$

402.00
402.00
402.00
402.00
402.00
402.00
402.00
402.00
402.00

548.00
548.00
548.00
548.00

Breaker
Type

BQD
(UL)

BQD6
(CSA)

Number
of
Poles

1
2
3

1
2
3

RMS Symmetrical Amperes (KA)

Volts AC

120

65

65

240

65
65

65
65

277

14

-

480/
277

14
14

-

347

E
14

600/
347

I

14
14

Volts DC

125

14

H

250

14

14

SELECTION / DIMENSIONS

BQD, BQD6

jr-C 2.70-£:>J4B

4.00

-.49

4.49

BQD, BQD6

S o
_ 5

Shipping Weights
Number of
Poles

1
2
3

Number per
Carton

1/12/48
1/6/24
1/4/16

Shipping
Weight (Ibs.) (ea.)

.6
1.2
2.0

Lugs For 60/70°C Wire
BQD - Load End Only

15-40

45-100

#14-#6 AWG Cu
#12-#6 AWG Al

#8-#1 AWG Cu
#6-#1/0 AWG Al

For inches / millimeters conversion,
see Application Data section.

OSWD rated for switching 277V AC fluorescent lighting.
® HID rated at 277V AC.
®Not suitable for 3 phase delta 480V applications. Accessories pages 112-123

Discount Schedule F Siemens Electrical Products SPEEDFAX 2000
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Molded Case Circuit Breakers
••••••••
Reference Guide

SELECTION /APPLICATION

Page

Ratings

AC

DC

Dimensions in
inches

Overcurrent
Devices

Accessories &
Modifications

Individual
Enclosures

Poles

Amperes, Continuous

Volts (60 Hertz)

UL Interrupting Rating —
Symmetrical RMS Amperes

1-Pole

2-Pole

3-Pole

120V

240V

277V

347V

480/277V

600/347V

Volts — 2-Pole

Interrupting Rating — DC Amperes

Height

Width

15-50A

15-30A

15-60A

55-1 25A

1-Pole

2-Pole

3-Pole

Depth

Thermal and Fixed Magnetic Trip

Molded Case Switch

Undervoltage Trip

Shunt Trip

Auxiliary Switch

Alarm Switch

Type 1 — Indoor Surface

Type 1 — Indoor, Flush

Type 3R — Outdoor-Rainproof

Load Center Breakers

QT®

53

1,2

15-50

120/240

—

10,000

10,000

—
—
—
—
—
—
—
—
3.12

—

1.00

2.00®

2.00®

2.06

y
—
—
—
—
—
/

v

—
—

Of,
QPP®

50,54

1,2,3

15-125®®

120/240

240

10,000

10,000

—

—

—

—

—

—

2.87

—

—

3.12

1.00

2.00®

3.00

2.37

y
y®
—
y®
—
—
y
y
y

QPH,
QPPH®

50,54

1,2,3

15-125®®

120/240

240

22,000

22,000

—

—

—

—

—

—

2.87

—

—

3.12

1.00

2.00®

3.00

2.37

y
—
—
y®
—
—
y
y
y

HOP,
HQPP®

50,54

1,2,3®

15-125®

120/240

240

65,000

65,000

—

—

—

—

—

—

—

—

—

3.12

1.00

2.00

3.00

2.37

y
—
—
y®
—
—
y
y
y

HQPPH®

54

2

100-200

120/240

240

—

100,000

—
—
—
—
—
—
—
—
—
3.12

—

4.00®

—

2.37

y
—
—
y*
y®
—
y
y
y

QPJ®

53

2,3

150-200

120/240

240

—

10,000

—
—
—
—
—
—
7.00

—

—

3.00®

—
®

3.00®

2.34

y
—
—
—
—
—
—
—
—

Panelboard Breakers

BL

56

1,2,3,

15-125®

120/240

240

10,000

10,000

—
—
—
—
—
—
3.56

—

—

3.75

1.00

2.00

3.00

2.37

y
—
—
y
y
—
—
—
-

BLH

56

1,2,3

15-125®

120/240

240

22,000

22,000

—

—

—

—

—

—

3.56

3.75

—

—

1.00

2.00

3.00

2.37

y
—
—
y
y
—
—
—
-

HBL

56

1,2,3®

15-100®

120/240

240

65,000

65,000

—

—

—

—

—

—

—

—

—

3.75

1.00

2.00

3.00

2.69

y
—
—
y
y
—
—
—
-

BOD,
BQD6®

59

1,2,3

15-100

277

480/277

65,000

65,000

10,000®

14,000

10,000®

14,000

250

14,000®

4.50

—

—

4.50

1.00

2.00

3.00

2.23

y
—
y
y
y
y
—
—
-

QP, QPH, HOP BL, BLH, HBL BQD, BQD6

For inches / millimeters conversion, see page 583.

SBQD6 CSA cerified 10,OOOA @ 600Y/347V 15-70A only.
SJTypes QPP, QPPH, HQPP and HQPPH are special 2-pole

configurations for load center mains. Amperage range =
125-225A,width = 4in.

©Single pole breakers available in ratings 15-70A only.
© 125A, 2-pole 120/240V AC only.
® 14.000A IR at 277/480V AC only.
®Not applicable to types QPP and QPPH.
© Single pole circuit breakers available in ratings 15-70A only,

125A available as a 2-pole only.
® Not applicable to type HQPP and HQPPH.

® Fits only Siemens EQIII load centers. Breaker is 2 or 3
poles wide.

Siemens Electrical Products SPEEDFAX 2000
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PL Series 1-Phase Main Lug & Main Breaker Load Centers

a Copper Busg

12-70 Circuits / 100-225 Amperes 60/75°C Rated 22,000A IRb

Branch Circuits Indoor Enclosure – NEMA Type 1 Outdoor Enclosure – NEMA Type 3R

Amp Rating No. of Spaces No. of Circuits Catalog Number
Enclosure Height 
(inches)c Catalog Number

Enclosure Height 
(inches)d

100 12 24 P1224B1100CU 18 PW1224B1100CU 21

100 16 24 P1624B1100CU 21 PW1624B1100CU 23

100 20 20 P2020B1100CU 24 PW2020B1100CU 27

100 20 24 P2024B1100CU 24 — —

100 24 24 P2424B1100CU 24 — —

100 30 30 P3030B1100CU 30 — —

100 30 40 — — PW3040B1100CU NEW! 35

125 30 30 P3030B1125CU 30 PW3040B1125CU NEW! 35

150 20 30 P2030B1150CU 24 — —

150 20 30 — — PW2030B1150CU NEW! 27

150 30 30 P3030B1150CU 30 — —

150 30 40 — — PW3040B1150CU NEW! 35

200 20 40 P2040B1200CU 30 PW2040B1200CU 27

200 30 40 P3040B1200CU 36 PW3040B1200CU 35

200 30 40 P3040B1200h 36 — —

200 40 40 P4040B1200CU 36 PW4040B1200CU 38

200 40 40 P4040B1200h 36 — —

200 54 70 P5470B1200CU NEW! 44 — —

225 42 60 P4260B1225CU 39 PW4260B1225CU 42

225 54 70 P5470B1225CU 44 — —

Single phase factory installed 22kA  IR main circuit breaker offers 22/10kA IR series combination rating when using 10kA type QP, QT, QPF, QE, QN, and QAF/QAFC 
branch breakers.

Main Lug/Convertible Load Centersf Copper Busg

12-70 Circuits / 125-225 Amperes 60/75° Rated 100,000A IR
Branch Circuits Indoor Enclosure - NEMA Type 1 Outdoor Enclosure - NEMA Type 3R

Amp Rating No. of Spaces No. of Circuits Catalog Number
Enclosure Height 
(inches)c Catalog Number

Enclosure Height 
(inches)d

125 12 12 P1212L1125CUe 18 PW1212L1125CUe 21

125 12 24 P1224L1125CUe 18 PW1224L1125CUe 21

125 16 24 P1624L1125CU 21 PW1624L1125CU 23

125 20 20 P2020L1125CU 24 — —

125 20 24 P2024L1125CU 24 — —

125 24 40 P2440L1125CU 24 — —

125 30 40 P3040L1125CU 30 PW3040L1125CU 35

125 40 40 P4040L1125CU 36 — —

150 20 30 P2030L1150CU 24 PW2030L1150CU 27

200 12 24 P1224L1200CU 24 PW1224L1200CUe 23

200 20 40 P2040L1200CU 30 PW2040L1200CU 27

200 24 40 P2440L1200CU 30 — —

200 30 30 P3030L1200CU 36 — —

200 30 40 P3040L1200CU 36 PW3040L1200CU 35

200 30 40 P3040L1200h 36 — —

200 30 54 P3054L1200CU 36 PW3054L1200CU 35

200 40 40 P4040L1200CU 36 PW4040L1200CU 38

200 40 40 P4040L1200h 36 — —

225 12 24 — — PW1224L1225CU 23

225 42 60 P4260L1225CU 39 PW4260L1225CU 42

225 54 70 P5470L1225CU 44 — —

a Suitable for use as service equipment.
b May be installed on higher rated systems when protected 

by a circuit breaker with a higher AIR rating.
c Indoor enclosures are 14 1/4" wide by 3 7/8" deep.
d Outdoor enclosures are 14 1/2" wide by 4 1/4" deep.

e Suitable for use as service entrance equipment when not 
more than six main disconnecting means are provided. See 
article 230.71 of the NEC®.

f 125A load centers will accept MBK100A and MBK125A.  
150A load centers will accept MBK150A.  200A load centers 
will accept MBK200A and MBK150A.  225A load centers will 
accept MBK225A, MBK200A, MBK150A.

g Copper bus load centers are recommended for those appli-
cations where the environment may be severe (i.e. far and 
coastal areas).

h Includes all PL Series features with aluminum  
bussing.
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Circuit Breakers
Type QP with INSTA-WIRE 

Product Category RESI

QP / QPH / HQP Internal Accessories
Control Voltage AC Catalog Number Field/Factory Installed
120V Shunt Trip add suffix …00S01n Factory
24V Shunt Trip add suffix …00S07n Factory
120V Auxiliary Switch add suffix …01n Factory

Modifications
Description Catalog Number
400 Hz Calibration add suffix …Y

Marine 50˚C Ambient add suffix …MCalibration
Fungus Proofing add suffix …F

Continuous Current 
Rating @ 40° C

Type QP Type QPH Type HQP

10,000A IR 22,000A IR 65,000A IR

Catalog Number Catalog Number Catalog Number

1-Pole Plug-In (120V AC)

10 Q110 — —
15 Q115 Q115H Q115HHn

20 Q120 Q120H Q120HHn

25 Q125 Q125Hn Q125HHn

30 Q130 Q130H Q130HHn

35 Q135n Q135Hn Q135HHn

40 Q140 Q140H Q140HHn

45 Q145n Q145Hn Q145HHn

50 Q150 Q150H Q150HHn

60 Q160 Q160Hn Q160HHn

70 Q170 Q170Hn Q170HHn

2-Pole Plug-In (Common-Trip 120/240V AC)

10 Q210 — —
15 Q215 Q215H Q215HH
20 Q220 Q220H Q220HH
25 Q225 Q225Hn Q225HHn

30 Q230 Q230H Q230HH
35 Q235 Q235Hn Q235HHn

40 Q240 Q240H Q240HHn

45 Q245 Q245Hn Q245HHn

50 Q250 Q250H Q250HH
60 Q260 Q260H Q260HH
70 Q270 Q270H Q270HH
80 Q280 Q280Hn Q280HHn

90 Q290 Q290H Q290HHn

100 Q2100 Q2100H Q2100HH
110 Q2110 Q2110H Q2110HHn

125 Q2125 Q2125H Q2125HH

2-Pole Plug-In (Common-Trip 240V AC)

15 Q215R — —
20 Q220R — —
30 Q230R — —
40 Q240R — —
50 Q250R — —
60 Q260R — —
70 Q270R — —
100 Q2100Rn — —

3-Pole Plug-In (Common-Trip 240V AC) 

15 Q315 Q315H Q315HHn

20 Q320 Q320H Q320HH
25 Q325 Q325Hn Q325HHn

30 Q330 Q330H Q330HH
35 Q335 Q335Hn Q335HHn

40 Q340 Q340H Q340HH
45 Q345 Q345Hn Q345HHn

50 Q350 Q350H Q350HH
60 Q360 Q360H Q360HH
70 Q370 Q370H Q370HHn

80 Q380 Q380H Q380HHn

90 Q390 Q390H Q390HHn

100 Q3100 Q3100H Q3100HH

For external accessories 
please refer to page 1-42.

n Built to order. Allow 2-3 weeks for delivery.
  UL Listed for use with 60/75° wire through 40 amps, 

UL listed for use with 75° wire only for 50 amps 
and above, HACR rated.

\ 1A and 1B contacts.

 UL Listed for frequent switching applications (SWD).
 120V AC Fluorescent Lighting. 
 UL Listed for use on 3-phase grounded “B” systems   —
 10,000 for this application. 
 Shipped 12 per sleeve.

 Shipped 6 per sleeve.
 Shipped 4 per sleeve.
 UL Listed 5 KA IR.
  Type QP1, UL listed for 16 AWG conductors and 

multiple wires.

• Revised •
03/06/13
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Common features
• Instant ejection of relay by plastic retaining clip
• Integral coil indication and protection circuit
• 35 mm rail (EN 60715) mounting

EMR 
Electromechanical Relays

SSR 
Solid State Relays

6.2 mm wide
• EMR - DC, AC or AC/DC coil versions
• SSR - DC or AC/DC input versions
• Screw and Screwless terminal options

38.51/38.61

• 1 CO - 6 A/250 V AC

38.81/38.91

• Single solid state output: 
Options 0.1 A/48 V DC, 2 A/24 V DC, 2 A/240 V AC

• Silent, high speed switching
• Long electrical life

Page 1 Page 2

6.2 mm wide
• Special coil/input leakage current 

suppression types
• EMR - AC or AC/DC coil versions
• SSR - AC or AC/DC input versions
• Screw and Screwless terminal options

38.51.3… - 38.61.3…

• 1 CO - 6 A/250 V AC

38.81.3… - 38.91.3…

• Single solid state output: 
Options 0.1 A/48 V DC, 2 A/24 V DC, 2 A/240 V AC

• Silent, high speed switching
• Long electrical life

Page 1 Page 2

6.2 mm wide
• Timed Interface module
• 4 functions & 4 time scales 0.1 s…6 h
• EMR - AC/DC (12 or 24 V) supply versions
• SSR - AC/DC (24 V) supply
• Screw terminals

38.21

• 1 CO - 6 A/250 V AC

38.21…9024-8240

• Single solid state output: 
Options 2 A/24 V DC, 2 A/240 V AC

• Silent, high speed switching
• Long electrical life

Page 3 Page 3

14 mm wide
• 2 pole 8 A or 1 pole 16 A
• EMR - DC or AC/DC coil versions
• SSR - DC input versions
• Screw and Screwless terminal options

38.01/38.52/38.11/38.62

• 1 CO - 16 A/250 V AC
• 2 CO - 8 A/250 V AC

38.31/38.41

• Single solid state output: 
Options 5 A/24 V DC, 3 A/240 V AC

• Silent, high speed switching
• Long electrical life

Page 4 Page 5

38 
SERIES38 Series - Relay interface modules 0.1 - 2 - 3 - 5 - 6 - 8 - 16 A
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1 Pole - 6 A electromechanical relay
interface modules, 6.2 mm wide.

Ideal interface for PLC and electronic systems

• Sensitive DC coil or AC/DC coil versions
• Integral coil indication and protection circuit
• Instant ejection of relay using plastic retaining 

clip
• UL Listing (certain relay/socket combinations)
• 35 mm rail (EN 60715) mounting

38.51/38.51.3
Screw terminal

38.61/38.61.3
Screwless terminal

38.51/61 38.51.3/38.61.3

• 1 pole electromechanical relay
• Screw terminal and screwless terminal
• 35 mm rail (EN 60715) mounting

• Leakage current suppression
• 1 pole electromechanical relay
• Screw terminal and screwless terminal
• 35 mm rail (EN 60715) mounting

* Special version for max ambient temperature +70 °C.

For outline drawing see page 12

Contact specification

Contact configuration 1 CO (SPDT) 1 CO (SPDT)

Rated current/ 
Maximum peak current A 6/10 6/10
Rated voltage/ 
Maximum switching voltage V AC 250/400 250/400

Rated load AC1 VA 1500 1500

Rated load AC15 (230 V AC) VA 300 300

Single phase motor rating (230 V AC) kW 0.185 0.185

Breaking capacity DC1: 30/110/220 V A 6/0.2/0.12 6/0.2/0.12

Minimum switching load mW (V/mA) 500 (12/10) 500 (12/10)

Standard contact material AgNi AgNi

Coil specification

Nominal voltage (UN) V AC/DC 12 - 24 - 48 - 60 - (110…125) - (220…240) (110…125) —

V AC (230…240)* — (230…240)

V DC 6 - 12 - 24 - 48 - 60 (non polarized) — —

Rated power AC/DC VA (50 Hz)/W See page 9 1/1 0.5/—

Operating range AC/DC (0.8…1.1)UN (94…138)V —

AC (184…264)V — (184…264)V

DC (0.8…1.2)UN —

Holding voltage AC/DC 0.6 UN / 0.6 UN 0.6 UN / 0.6 UN 

Must drop-out voltage AC/DC 0.1 UN / 0.05 UN 44 V 72 V

Technical data  

Mechanical life AC/DC cycles 10 · 106 10 · 106

Electrical life at rated load AC1 cycles 60 · 103 60 · 103

Operate/release time  ms 5/6 5/6

Insulation between coil  
and contacts (1.2/50 µs) kV 6 (8 mm) 6 (8 mm)
Dielectric strength  
between open contacts V AC 1000 1000

Ambient temperature range (UN ≤ 60 V/> 60 V) °C –40…+70/–40…+55 —/–40…+55

Protection category IP 20 IP 20

Approvals relay (according to type)

38 
SERIES

1

38 Series - Relay interface modules - 1 Pole 6 A EMR
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Electromechanical relay interface modules, 
14 mm wide.

38.01 and 38.11 - 1 Pole 16 A
38.52 and 38.62 - 2 Pole 8 A

Ideal interface for PLC and electronic systems

• Sensitive DC coil or AC/DC coil versions
• Integral coil indication and protection circuit
• Instant ejection of relay using plastic retaining 

clip
• UL Listing (certain relay/socket combinations)
• 35 mm rail (EN 60715) mounting

38.01/52
Screw terminal

38.11/62
Screwless terminal

38.01/38.11 38.52/38.62

• Screw terminal and screwless terminal
• 1 pole electromechanical relay
• 35 mm rail (EN 60715) mounting

• Screw terminal and screwless terminal
• 2 pole electromechanical relay
• 35 mm rail (EN 60715) mounting

*  For currents > 10 A, contact terminals must be 
connected in parallel (21 with 11, 24 with 14, 22 with 12).

For outline drawing see page 12

Contact specification

Contact configuration 1 CO (DPDT) 2 CO (DPDT)

Rated current/Maximum peak current A 16*/30 8/15

Rated voltage/ 
Maximum switching voltage V AC 250/400 250/400

Rated load AC1 VA 4000 2000

Rated load AC15 (230 V AC) VA 750 400

Single phase motor rating (230 V AC) kW 0.5 0.3

Breaking capacity DC1: 30/110/220 V A 16/0.3/0.12 8/0.3/0.12

Minimum switching load mW (V/mA) 300 (5/5) 300 (5/5)

Standard contact material AgNi AgNi

Coil specification

Nominal voltage (UN) V AC/DC 24 - 60 - (110…125) - (220…240) 24 - 60 - (110…125) - (220…240)

 V AC 230…240 230…240

V DC 12 - 24 - 60 12 - 24 - 60

Rated power AC/DC VA (50 Hz)/W See page 9 See page 9

Operating range AC/DC 0.8…1.1 0.8…1.1

DC (0.8…1.2)UN (0.8…1.2)UN

Holding voltage AC/DC 0.6 UN / 0.6 UN 0.6 UN / 0.6 UN 

Must drop-out voltage AC/DC 0.1 UN / 0.05 UN 0.1 UN / 0.05 UN 

Technical data  

Mechanical life AC/DC cycles 10 · 106 10 · 106

Electrical life at rated load AC1 cycles 50 · 103 60 · 103

Operate/release time  ms 8/10 8/10

Insulation between coil  
and contacts (1.2/50 µs) kV             6 (8 mm) 6 (8 mm)
Dielectric strength  
between open contacts V AC 1000 1000

Ambient temperature range (UN ≤ 60 V/> 60 V) °C –40…+70/–40…+55 –40…+70/–40…+55

Protection category IP 20 IP 20

Approvals relay (according to type)

38 
SERIES
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38 Series - Relay interface modules - 1 Pole 16 A and 2 Pole 8 A EMR
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Single output - solid state relay interface 
modules, 14 mm wide.

Ideal interface for PLC and electronic systems

• DC input versions
• Supplied with integral coil indication and 

protection circuit
• Silent, high switching speed and long electrical 

life
• Instant ejection of relay using plastic retaining 

clip
• UL Listing (certain relay/socket combinations)
• 35 mm rail (EN 60715) mounting

38.31
Screw terminal

38.41
Screwless terminal

38.31/38.41

• Screw terminal and screwless terminal
• AC or DC output switching
• SSR relay - DC input voltage
• 35 mm rail (EN 60715) mounting

For outline drawing see page 12

Output specification

Contact configuration 1 NO (SPST-NO) 1 NO (SPST-NO)

Rated current/ 
Maximum peak current (10 ms) A 5/40 3/40
Rated voltage/ 
Maximum blocking voltage V (24/35)DC (240/—)AC

Switching voltage range V (1.5…24)DC (12…275)AC

Repetitive peak off-state voltage Vpk — 600

Minimum switching current mA 1 50

Max. “OFF-state” leakage current mA 0.01 1

Max. “ON-state” voltage drop V 0.3 1.1

Input specification

Nominal voltage (UN) V AC/DC 24

V DC 12 - 24

Operating range V DC See page 10

Control current mA See page 10

Release voltage V DC See page 10

Technical data

Operate/release time: ON/OFF (DC input) ms 0.05/0.25 12/12

Dielectric strength  
between input/output V AC 2500

Ambient temperature range °C –20…+55

Environmental protection IP20

Approvals relay (according to type)

38 
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Ordering information
Electromechanical relay - 1 or 2 Pole
Example:  38 series screw terminal relay interface module, 1 CO (SPDT), sensitive 12 V DC coil.

A B C D

3 8 . 5 1 . 7 . 0 1 2 . 0 0 5 0

Series

Type
0 =  Electromechanical 16 A relay,  

with screw terminal
1 =  Electromechanical 16 A relay,  

with screwless terminal
2 =  Timer multifunction (AI, DI, GI, SW),  

with screw terminal
5 =  Electromechanical relay,  

with screw terminal
6 =  Electromechanical relay,  

with screwless terminal

No. of poles
1 =  1 pole, 6 or 16 A
2 =  2 pole, 8 A

D: Special versions
0 =  Standard

C: Options
5 =  Standard DC
6 =  Standard AC or AC/DC

B: Contact circuit
0 =  CO (nPDT)

A: Contact material
0 =  AgNi Standard
4 =  AgSnO2

5 =  AgNi + Au 

Coil version
0 =  AC (50/60 Hz)/DC
3 =  Leakage current suppression for 

(110…125)V AC/DC - (230…240)V AC
7 =  Sensitive DC, (6, 12, 24, 48, 60)V only
8 =  AC (50/60 Hz)

Coil voltage
See coil specifications

Selecting features and options: only combinations in the same row are possible.

Type Coil version A B C D
38.01/11 7 0 - 4 0 5 0

38.01/11 0 - 8 0 - 4 0 6 0

38.51/61 7 0 - 4 - 5 0 5 0

38.51/61 0 - 3 - 8 0 - 4 - 5 0 6 0

38.52/62 7 0 - 5 0 5 0

38.52/62 0 - 8 0 - 5 0 6 0

38.21 0 0 0 6 0

38 
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Technical data - 1 & 2 Pole Electromechanical Relays

Insulation
Insulation according to EN 61810-1 insulation rated voltage V 250 400

rated impulse withstand voltage kV 4 4

pollution degree 3 2

overvoltage category III III

Insulation between coil and contacts (1.2/50 µs) kV 6 (8 mm)

Dielectric strength between open contacts V AC 1000

Conducted disturbance immunity

Burst (5…50)ns, 5 kHz, on A1 - A2 EN 61000-4-4 level 4 (4 kV)

Surge (1.2/50 µs) on A1 - A2 (differential mode) EN 61000-4-5 level 3 (2 kV)

Other data 1 Pole 6 A 1 Pole 16 A - 2 Pole 8 A

Bounce time: NO/NC ms 1/6 2/5

Vibration resistance (10…55)Hz: NO/NC g 10/5 15/2

Power lost to the environment without contact current W 0.2 (12 V) - 0.9 (240 V) 0.5 (24 V) - 0.9 (240 V)

with rated current W 0.5 (12 V) - 1.5 (240 V) 1.3 (24 V) - 1.7 (240 V)

Terminals 38.21 / 38.51 38.61

Wire strip length mm 10 10

Screw torque Nm 0.5 —

Max. wire size solid cable stranded cable solid cable stranded cable

mm2 1 x 2.5 / 2 x 1.5 1 x 2.5 / 2 x 1.5 1 x 2.5 1 x 2.5

AWG 1 x 14 / 2 x 16 1 x 14 / 2 x 16 1 x 14 1 x 14

38.01 / 38.52 38.11 / 38.62

Wire strip length mm 10 10

Screw torque Nm 0.5 —

Max. wire size solid cable stranded cable solid cable stranded cable

mm2 1 x 2.5 / 2 x 1.5 1 x 2.5 / 2 x 1.5 1 x 2.5 1 x 2.5

AWG 1 x 14 / 2 x 16 1 x 14 / 2 x 16 1 x 14 1 x 14

Contact specification - 1 & 2 Pole Electromagnetic Relays
F 38 - Electrical life (AC) v contact current, 1 Pole 6 A H 38 - Maximum DC1 breaking capacity, 1 Pole 6 A

Cy
cl

es

Resistive load - cosϕ = 1
Inductive load - cosϕ = 0.4

DC voltage (V)

D
C 

br
ea

ki
ng

 c
ur

re
nt

 (A
)

F 38 - Electrical life (AC) v contact current, 1 Pole 16 A and 2 Pole 8 A H 38 - Maximum DC1 breaking capacity, 1 Pole 16 A and 2 Pole 8 A

Cy
cl

es

Resistive load - cosϕ = 1
Inductive load - cosϕ = 0.4

Resistive load - cosϕ = 1
Inductive load - cosϕ = 0.4

DC voltage (V)

D
C 

br
ea

ki
ng

 c
ur

re
nt

 (A
)

2 contacts in series

single contact

38.01/11 limit current
38.52/62 limit current

 : 2 Pole  8 A

 : 1 Pole 16 A

• When switching a resistive load (DC1) having voltage and current 
values under the curve, an electrical life of ≥ 60 · 103 (1 Pole) or 
≥ 80 · 103 (2 Pole) can be expected.

• In the case of DC13 loads, the connection of a diode in parallel with the 
load will permit a similar electrical life as for a DC1 load.
Note: the release time for the load will be increased.

38 
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Coil specifications - 1 Pole 6 A Electromechnical Relay

Coil data sensitive DC, 1 Pole Coil data AC/DC, 1 Pole

Nominal 
voltage

Coil  
code

Operating range Rated coil 
consumption

Power 
consumption

UN Umin Umax I at UN P at UN

V V V mA W
6 7.006 4.8 7.2 35 0.2

12 7.012 9.6 14.4 15.2 0.2

24 7.024 19.2 28.8 10.4 0.3

48 7.048 38.4 57.6 6.3 0.3

60 7.060 48 72 7 0.4

Nominal 
voltage

Coil 
code

Operating range Rated coil 
consumption

Power 
consumption

UN Umin Umax I at UN P at UN

V V V mA VA/W
12 0.012 9.6 13.2 16 0.2/0.2
24 0.024 19.2 26.4 12 0.3/0.2
48 0.048 38.4 52.8 6.9 0.3/0.3
60 0.060 48 66 7 0.5/0.5

110…125 0.125 88 138 5(*) 0.6/0.6(*) 
220…240 0.240 176 264 4(*) 1/0.9(*)

(*)  Rated coil consumption and power consumption values relate to 
UN = 125 and 240 V.

Coil data AC, 1 Pole (indicated for max ambient temperature +70 °C)

Nominal 
voltage

Coil 
code

Operating range Rated coil 
consumption

Power 
consumption

UN Umin Umax I at UN P at UN

V V V mA VA/W
(230…240) AC 8.240 184 264 3 0.7/0.3

Coil data, leakage current suppression types, 1 Pole

Nominal  
voltage

Coil 
code

Operating range Rated coil 
consumption

Power 
consumption

UN Umin Umax I at UN P at UN

V V V mA VA/W
(110…125) AC/DC 3.125  94 138 8(*) 1/1(*) 

(230…240) AC 3.240 184 264 7(*) 1.7/0.5(*)

(*) Rated coil consumption and power consumption values relate to UN = 125 and 240 V.

The 38 Series interface modules (supply version 3) have built-in 
leakage current suppression to address industry concerns of 
the contacts not dropping-out when there is residual current in 
the circuit; at (110…125)V AC and (230…240)V AC.

This problem can occur, for example, when connecting 
the interface modules to PLC‚s with triac outputs or when 
connecting via relatively long cables.

Coil specifications - 1 Pole 16 A and 2 Pole 8 A Electromechanical Relay

Coil data sensitive DC, 1 Pole 16 A and 2 Pole 8 A

Nominal 
voltage

Coil 
code

Operating range Rated coil 
consumption

Power 
consumption

UN Umin Umax I at UN P at UN

V V V mA W
12 7.012 9.6 14.4 41 0.5
24 7.024 19.2 28.8 19.5 0.5
60 7.060 48 72 8 0.5

Coil data AC/DC, 1 Pole 16 A and 2 Pole 8 A

Nominal 
voltage

Coil 
code

Operating range Rated coil 
consumption

Power 
consumption

UN Umin Umax I at UN P at UN

V V V mA W
24 0.024 19.2 26.4 20 0.5/0.5
60 0.060 48 66 7.1 0.5/0.5

110…125 0.125 88 138 4.6 0.6/0.6
220…240 0.240 184 264 3.8 0.9/0.9

Coil data AC, 1 Pole 16 A and 2 Pole 8 A

Nominal 
voltage

Coil 
code

Operating range Rated coil 
consumption

Power 
consumption

UN Umin Umax I at UN P at UN

V V V mA VA/W
230…240 8.230 184 264 5.3 1.2/0.6

Coil specification - 1 & 2 Pole Electromagnetic Relays

R 38 - DC coil operating range v ambient temperature
1 Pole and 2 Pole

1

2

3

4

1 -  Max. permitted coil voltage at nominal load (DC coil).
2 -  Max. permitted coil voltage at nominal load (AC/DC coils U ≤ 60 V).
3 -  Max. permitted coil voltage at nominal load (AC/DC coils U > 60 V).
4 -  Min pick-up voltage with coil at ambient temperature.

38 
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Technical data - Solid State Relays

Other data 38.81/38.91 38.31/38.41

Power lost to the environment without output current W 0.25 (24 V DC) 0.5

with rated current W 0.4 2.2 (DC output)/3 (AC output)

Terminals 38.81 38.91

Wire strip length mm 10 10

Screw torque Nm 0.5 —

Max. wire size solid cable stranded cable solid cable stranded cable

mm2 1 x 2.5 / 2 x 1.5 1 x 2.5 / 2 x 1.5 1 x 2.5 1 x 2.5

AWG 1 x 14 / 2 x 16 1 x 14 / 2 x 16 1 x 14 1 x 14

38.31 38.41

Wire strip length mm 10 10

Screw torque Nm 0.5 —

Max. wire size solid cable stranded cable solid cable stranded cable

mm2 1 x 2.5 / 2 x 1.5 1 x 2.5 / 2 x 1.5 1 x 2.5 1 x 2.5

AWG 1 x 14 / 2 x 16 1 x 14 / 2 x 16 1 x 14 1 x 14

Input specifications - Solid State Relays type 38.81 and 38.91 - 6.2 mm wide

Input data DC Input data AC/DC

Nominal 
voltage

Supply 
code

Operating range Release 
voltage

Rated coil 
consumption

Power 
consumption

UN Umin Umax U I at UN P
V V V V mA W
6 7.006 5 7.2 2.4 7 0.2

24 7.024 16.8 30 10 10.5 0.3
60 7.060 35.6 72 20 6.5 0.4

Nominal 
voltage

Supply 
code

Operating range Release 
voltage

Rated coil 
consumption

Power 
consumption

UN Umin Umax U I at UN P
V V V V mA VA/W

110…125 0.125  88 138 22 5.5* 0.7/0.7
220…240 0.240 184 264 44 3.5* 1/0.9

(*)  Rated coil consumption and power consumption values relate to 
UN = 125 and 240 V.

Input data - Leakage current suppression types

Nominal 
voltage

Supply 
code

Operating range Release 
voltage

Rated coil 
consumption

Power 
consumption

UN Umin Umax U I at UN P at UN

V  V V V mA W
110…125 AC/DC 3.125 94 138 44 8(*) 1/1(*) 

230…240 AC 3.240 184 264 72 6.5(*) 1.6/0.6(*)

(*)  Rated coil consumption and power consumption values relate to 
UN = 125 and 240 V.

The 38 Series interface modules (supply version 3) have built-in leakage 
current suppression to address industry concerns of the contacts not 
dropping-out when there is residual current in the circuit; at (110…125)
V AC and (230…240)V AC.

This problem can occur, for example, when connecting the interface 
modules to PLC‚s with triac outputs or when connecting via relatively 
long cables.

Input specification - Solid State Relay types 38.31 and 38.41 - 14 mm wide

Input data DC Input data AC/DC

Nominal 
voltage

Supply 
code

Operating range Release 
voltage

Rated coil 
consumption

Power 
consumption

UN Umin Umax U I at UN P
V V V V mA W
12 7.012 9.6 18 5 9 0.2
24 7.024 16.8 30 5 12 0.3

Nominal 
voltage

Supply 
code

Operating range Release 
voltage

Rated coil 
consumption

Power 
consumption

UN Umin Umax U I at UN P
V V V V mA W
24 0.024 16.8 30 9 16.5 0.3
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Additional technical data - Timed Interface Module

EMC specifications

Type of test Reference standard

Electrostatic discharge contact discharge EN 61000-4-2 4 kV

air discharge EN 61000-4-2 8 kV

Radio-frequency electromagnetic field (80 ÷ 1000 MHz) EN 61000-4-3 10 V/m

Fast transients (burst) (5-50 ns, 5 kHz) on Supply terminals EN 61000-4-4 4 kV

Surges (1.2/50 µs) on Supply terminals common mode EN 61000-4-5 4 kV

differential mode EN 61000-4-5 4 kV

Radio-frequency common mode (0.15 ÷ 80 MHz) on Supply terminals EN 61000-4-6 10 V

Radiated and conducted emission EN 55022 class B

Other data EMR SSR

Power lost to the environment without contact current W 0.1 0.1

with rated current W 0.6 0.5

Terminals 38.21

Wire strip length mm 10

 Screw torque Nm 0.5

Max. wire size solid cable stranded cable

mm2 1 x 2.5 / 2 x 1.5 1 x 2.5 / 2 x 1.5

AWG 1 x 14 / 2 x 16 1 x 14 / 2 x 16

Times scales

 1
 

2 
3 

4

 1
 

2 
3 

4

 1
 

2 
3 

4

 1
 

2 
3 

4
(0.1…3)s (3…60)s (1…20)min (0.3…6)h

Functions
LED Supply voltage NO contact/output

OFF Open

ON Open (time in progress)

ON Closed

Wiring diagram   U = Supply voltage  = Output contact

 1
 

2 
3 

4 (AI) On-delay.
Apply power to timer.
Output contacts transfer after preset time has elapsed.
Reset occurs when power is removed.

 1
 

2 
3 

4 (DI) Interval.
Apply power to timer.
Output contacts transfer immediately.
After the preset time has elapsed, contacts reset.

 1
 

2 
3 

4 (GI) Pulse delayed.
Apply power to timer. Output contacts transfer after 
preset time has elapsed. Reset occurs after a fixed time 
of 0.5 s.

 1
 

2 
3 

4 (SW) Symmetrical flasher (starting pulse on).
Apply power to timer.
Output contacts transfer immediately and cycle
between ON and OFF for as long as power is applied.
The ratio is 1:1 (time on = time off ).

38 
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Outline drawings

38.21
38.51 / 38.51.3
38.81 / 38.81.3
Screw terminal

38.01
38.31
38.52
Screw terminal

38.61 / 38.61.3
38.91 / 38.91.3
Screwless terminal

38.11
38.41
38.62
Screwless terminal
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Electromechanical Relay & Socket Combinations

93.52

93.02

93.51

93.01

Approvals  
(according to type):

Certain relay/socket 
combinations

Screw terminal - 1 Pole relay 6 A
Interface Module Code Coil voltage Relay Socket
38.51.0.012.0060 12 V AC/DC 34.51.7.012.0010 93.01.0.024
38.51.0.024.0060 24 V AC/DC 34.51.7.024.0010 93.01.0.024
38.51.0.048.0060 48 V AC/DC 34.51.7.048.0010 93.01.0.060
38.51.0.060.0060 60 V AC/DC 34.51.7.060.0010 93.01.0.060
38.51.0.125.0060 (110…125)V AC/DC 34.51.7.060.0010 93.01.0.125
38.51.0.240.0060 (220…240)V AC/DC 34.51.7.060.0010 93.01.0.240
38.51.3.125.0060 (110…125)V AC/DC 34.51.7.060.0010 93.01.3.125
38.51.3.240.0060 (230…240)V AC 34.51.7.060.0010 93.01.3.240
38.51.7.006.0050 6 V DC 34.51.7.005.0010 93.01.7.024
38.51.7.012.0050 12 V DC 34.51.7.012.0010 93.01.7.024
38.51.7.024.0050 24 V DC 34.51.7.024.0010 93.01.7.024
38.51.7.048.0050 48 V DC 34.51.7.048.0010 93.01.7.060
38.51.7.060.0050 60 V DC 34.51.7.060.0010 93.01.7.060
38.51.8.240.0060 (230…240)V AC 34.51.7.060.0010 93.01.8.240
Screwless terminal - 1 Pole relay 6 A
Interface Module Code Coil voltage Relay Socket
38.61.0.012.0060 12 V AC/DC 34.51.7.012.0010 93.51.0.024
38.61.0.024.0060 24 V AC/DC 34.51.7.024.0010 93.51.0.024
38.61.0.125.0060 (110…125)V AC/DC 34.51.7.060.0010 93.51.0.125
38.61.0.240.0060 (220…240)V AC/DC 34.51.7.060.0010 93.51.0.240
38.61.3.125.0060 (110…125)V AC/DC 34.51.7.060.0010 93.51.3.125
38.61.3.240.0060 (230…240)V AC 34.51.7.060.0010 93.51.3.240
38.61.7.012.0050 12 V DC 34.51.7.012.0010 93.51.7.024
38.61.7.024.0050 24 V DC 34.51.7.024.0010 93.51.7.024
38.61.8.240.0060 (230…240)V AC 34.51.7.060.0010 93.51.8.240
Screw terminal - 1 Pole relay 16 A
Interface Module Code Coil voltage Relay Socket
38.01.7.012.0050 12 V DC 41.61.9.012.0010 93.02.7.024
38.01.7.024.0050 24 V DC 41.61.9.024.0010 93.02.7.024
38.01.7.060.0050 60 V DC 41.61.9.060.0010 93.02.7.060
38.01.0.024.0060 24 V AC/DC 41.61.9.024.0010 93.02.0.024
38.01.0.060.0060 60 V AC/DC 41.61.9.060.0010 93.02.0.060
38.01.0.125.0060 125 V AC/DC 41.61.9.110.0010 93.02.0.125
38.01.0.240.0060 240 V AC/DC 41.61.9.110.0010 93.02.0.240
38.01.8.230.0060 230 V AC 41.61.9.110.0010 93.02.8.230
Screwless terminal - 1 Pole relay 16 A
Interface Module Code Coil voltage Relay Socket
38.11.7.012.0050 12 V DC 41.61.9.012.0010 93.52.7.024
38.11.7.024.0050 24 V DC 41.61.9.024.0010 93.52.7.024
38.11.7.060.0050 60 V DC 41.61.9.060.0010 93.52.7.060
38.11.0.024.0060 24 V AC/DC 41.61.9.024.0010 93.52.0.024
38.11.0.060.0060 60 V AC/DC 41.61.9.060.0010 93.52.0.060
38.11.0.125.0060 125 V AC/DC 41.61.9.110.0010 93.52.0.125
38.11.0.240.0060 240 V AC/DC 41.61.9.110.0010 93.52.0.240
38.11.8.230.0060 230 V AC 41.61.9.110.0010 93.52.8.230
Screw terminal - 2 Pole relay 8 A
Interface Module Code Coil voltage Relay Socket
38.52.0.024.0060 24 V AC/DC 41.52.9.024.0010 93.02.0.024
38.52.0.060.0060 60 V AC/DC 41.52.9.060.0010 93.02.0.060
38.52.0.125.0060 (110…125)V AC/DC 41.52.9.110.0010 93.02.0.125
38.52.0.240.0060 (220…240)V AC/DC 41.52.9.110.0010 93.02.0.240
38.52.7.012.0050 12 V DC 41.52.9.012.0010 93.02.7.024
38.52.7.024.0050 24 V DC 41.52.9.024.0010 93.02.7.024
38.52.7.060.0050 60 V DC 41.52.9.060.0010 93.02.7.060
38.52.8.230.0060 (230…240)V AC 41.52.9.110.0010 93.02.8.230
Screwless terminal - 2 Pole relay 8 A
Interface Module Code Coil voltage Relay Socket
38.62.0.024.0060 24 V AC/DC 41.52.9.024.0010 93.52.0.024
38.62.0.060.0060 60 V AC/DC 41.52.9.060.0010 93.52.0.060
38.62.0.125.0060 (110…125)V AC/DC 41.52.9.110.0010 93.52.0.125
38.62.0.240.0060 (220…240)V AC/DC 41.52.9.110.0010 93.52.0.240
38.62.7.012.0050 12 V DC 41.52.9.012.0010 93.52.7.024
38.62.7.024.0050 24 V DC 41.52.9.024.0010 93.52.7.024
38.62.7.060.0050 60 V DC 41.52.9.060.0010 93.52.7.060
38.62.8.230.0060 (230…240)V AC 41.52.9.110.0010 93.52.8.230
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93.51

93.01

Approvals 
(according to type):

Certain relay/socket 
combinations

Solid State Relay & Socket Combinations - 6.2 mm wide
Screw terminal
Interface Module Code Input voltage Relay Socket
38.81.7.006.xxxx 6 V DC 34.81.7.005.xxxx 93.01.7.024
38.81.7.024.xxxx 24 V DC 34.81.7.024.xxxx 93.01.7.024
38.81.7.060.xxxx 60 V DC 34.81.7.060.xxxx 93.01.7.060
38.81.0.125.xxxx (110…125)V AC/DC 34.81.7.060.xxxx 93.01.0.125
38.81.0.240.xxxx (220…240)V AC/DC 34.81.7.060.xxxx 93.01.0.240
38.81.3.125.xxxx (110…125)V AC/DC 34.81.7.060.xxxx 93.01.3.125
38.81.3.240.xxxx (230…240)V AC 34.81.7.060.xxxx 93.01.3.240
Screwless terminal
Interface Module Code Input voltage Relay Socket
38.91.7.006.xxxx 6 V DC 34.81.7.005.xxxx 93.51.7.024
38.91.7.024.xxxx 24 V DC 34.81.7.024.xxxx 93.51.7.024
38.91.7.060.xxxx 60 V DC 34.81.7.060.xxxx 93.51.7.060
38.91.0.125.xxxx (110…125)V AC/DC 34.81.7.060.xxxx 93.51.0.125
38.91.0.240.xxxx (220…240)V AC/DC 34.81.7.060.xxxx 93.51.0.240
38.91.3.125.xxxx (110…125)V AC/DC 34.81.7.060.xxxx 93.51.3.125
38.91.3.240.xxxx (230…240)V AC 34.81.7.060.xxxx 93.51.3.240

Example: .xxxx
 .9024
 .7048
 .8240

93.52
Approvals 
(according to type):

Solid State Relay & Socket Combinations - 14 mm wide
Screw terminal
Interface Module Code Input voltage Relay Socket
38.31.0.024.xxxx 24 V AC/DC 41.81.7.024.xxxx 93.02.0.024
38.31.7.012.xxxx 12 V DC 41.81.7.012.xxxx 93.02.7.024
38.31.7.024.xxxx 24 V DC 41.81.7.024.xxxx 93.02.7.024
Screwless terminal
Interface Module Code Input voltage Relay Socket
38.41.0.024.xxxx 24 V AC/DC 41.81.7.024.xxxx 93.52.0.024
38.41.7.012.xxxx 12 V DC 41.81.7.012.xxxx 93.52.7.024
38.41.7.024.xxxx 24 V DC 41.81.7.024.xxxx 93.52.7.024

93.21
Approvals 
(according to type):

SSR / EMR & Timer Socket Combinations
Screw terminal
Interface Module Code Input / Coil voltage Relay Socket
38.21.0.012.0060 12 V AC/DC 34.51.7.012.0010 93.21.0.024
38.21.0.024.0060 24 V AC/DC 34.51.7.024.0010 93.21.0.024
38.21.0.024.xxxx 24 V AC/DC 34.81.7.024.xxxx 93.21.0.024

38 
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Accessories

Approvals 
(according to type):

093.20

E
U

ROPEAN  
 E

U
RO P E A N

P A T E N T
20-way jumper link for 3a8.21/51/61/81/91 093.20 (blue) 093.20.0 (black) 093.20.1 (red)

Rated values 36 A - 250 V

093.08

Approvals 
(according to type):

E
U

ROPEAN  
 E

U
RO P E A N

P A T E N T
8-way jumper link for 38.01/11/31/41/52/62 093.08 (blue) 093.08.0 (black) 093.08.1 (red)

Rated values 10 A - 250 V

093.01

Plastic separator 093.01

Thickness 2 mm, required at the start and the end of a group of interfaces.
Can be used for visual separation group, must be used for: 
- protective separation of different voltages of neighbouring PLC interfaces according to VDE 0106-101 
- protection of cut jumper links

093.64

Sheet of marker tags for 38.21/51/61/81/91, plastic, 64 tags, 6 x 10 mm 093.64

060.72

Sheet of marker tags for 38.01/11/31/41/52/62, plastic, 72 tags, 6 x 12 mm 060.72
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Features
1 & 2 pole relay interface modules, 
screw terminal socket, 15.8 mm wide.

Ideal interface for PLC and electronic systems
  4C.01 - 1 Pole 16 A
  4C.02 - 2 Pole 8 A

• AC coils or DC coils
• Instant ejection of relay using plastic 
  retaining clip 
• Supply status indication and coil suppression 
  module as standard
• Identification label
• UL Listing (certain relay/socket combinations)
• 35 mm rail (EN 60715) mounting

              1 CO (SPDT)                            2 CO (DPDT)            

                 16/25                                     8/15                  

               250/440                                250/440               

                   4,000                                     2,000                  

                   750                                        350                   

                   0.55                                       0.37                   

             16/0.5/0.15                           6/0.5/0.15             

               300 (5/5)                               300 (5/5)               

                   AgNi                                      AgNi

    12 - 24 - 110 - 120 - 230         12 - 24 - 110 - 120 - 230    

             12 - 24 - 125                           12 - 24 - 125             

                1.2/0.5                                  1.2/0.5

             (0.8…1.1)UN                                           (0.8…1.1)UN             

            (0.73…1.1)UN                         (0.73…1.1)UN            

           0.8 UN /0.4 UN                              0.8 UN /0.4 UN           

           0.2 UN /0.1 UN                              0.2 UN /0.1 UN

                                                                                           

                10 · 106                                  10 · 106                

               100 · 103                                100 · 103               

     15/5 (AC) - 15/12 (DC)           10/3 (AC) - 10/10 (DC)

                6 (8 mm)                                 6 (8 mm)

                 1,000                                     1,000

≤ 12A: –40…+70/>12A: –40…+50                –40…+70               

                   IP 20                                       IP 20                   

• 2 pole, 8 A
• Screw terminal connection
• 35 mm rail (EN 60715)        
 mounting

• 1 pole, 16 A
• Screw terminal connection
• 35 mm rail (EN 60715)        
 mounting

Contact specification

Contact configuration

Rated current/Maximum peak current           A

Rated voltage/Maximum switching voltage  V AC

Rated load AC1                                       VA 

Rated load AC15 (230 V AC)                    VA

Single phase motor rating (230 V AC)        kW

Breaking capacity DC1: 30/110/220V       A

Minimum switching load               mW (V/mA)

Standard contact material

Coil specification

Nominal voltage (UN)           V AC (50/60 Hz)

                                                          V DC

Rated power AC/DC               VA (50 Hz)/W

Operating range                                      AC 

                                                             DC

Holding voltage                                 AC/DC

Must drop-out voltage                         AC/DC

Technical data

Mechanical life AC/DC                        cycles

Electrical life at rated load AC1             cycles

Operate/release time                                ms 

Insulation between coil and contacts (1.2/50 µs)   kV

Dielectric strength between open contacts    V AC 

Ambient temperature range                        °C

Protection category

Approvals - relay (according to type)

4C.01 / 4C.02
Screw terminal 

For outline drawing of 4C.01/02 see page 5

1

               4C.01                              4C.02
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Example: 4C series, 35 mm rail (EN 60715) mount screw terminal relay interface module, 1 CO (SPDT) 16 A contacts, 24 V DC coil,
green LED + diode.

A: Contact material
0 = AgNi
4 = AgSnO2
5 = AgNi + Au

B: Contact circuit
0 = CO (nPDT)

Series

Type
0 = 35 mm rail (EN 60715) mount 

screw terminal socket
5 = 35 mm rail (EN 60715) mount

screwless terminal socket 

No. of poles
1 = 1 pole
2 = 2 pole

Coil version
8 = AC (50/60 Hz)
9 = DC

Coil voltage
See coil specifications

 0  1  0  0  9

D: Special version
0 = Standard

C: Options
5 = Standard for DC: 

green LED + diode (polarity +A1)
6 = Standard for AC: 

green LED + Varistor

 5  0 

Ordering information

A          B          C          D

. . . . 0   2   4 4   C

Insulation

Insulation according to EN 61810-1                 insulation rated voltage                   V   250                                  440 

                                                                   rated impulse withstand voltage      kV   4                                      4

                                                                   pollution degree                                 3                                      2

                                                                   overvoltage category                           III                                      III

Insulation between coil and contacts (1.2/50 µs)                                                   kV   6 (8 mm)

Dielectric strength between open contacts                                                         V AC   1,000

Dielectric strength between adjacent contacts                                                    V AC   2,000

Conducted disturbance immunity
Burst (5...50)ns, 5 kHz, on A1 - A2                                                                            EN 61000-4-4                   level 4 (4 kV) 

Surge (1.2/50 µs) on A1 - A2 (differential mode)                                                         EN 61000-4-5                   level 3 (2 kV)

Other data

Bounce time: NO/NC                                                                                        ms   2/6 (4C.01/51)                1/4 (4C.02/52)

Vibration resistance (10…150)Hz: NO/NC                                                           g   20/12

Power lost to the environment                           without contact current                  W   0.6

                                                                   with rated current                           W   1.6 (4C.01/51)                 2 (4C.02/52)

Terminals                                                                                                                 4C.01/4C.02                       4C.51/4C.52

Wire strip length                                                                                               mm   8                                      8

Screw torque                                                                                               Nm   0.8                                   —

Max. wire size                                                                                                         solid cable    stranded cable  solid cable     stranded cable

                                                                                                                     mm2     1x6/2x2.5     1x4/2x2.5     2x(0.2...1.5)  2x(0.2...1.5)
                                                                                                                                                                                                                                     AWG   1x10/2x14   1x12/2x14   2x(24...18)    2x(24...18)

Technical data

Type          Coil version    A                B               C                D
4C.02       AC                0 - 5          0              6               0
4C.52       DC                0 - 5         0              5               0
4C.01       AC                0 - 4 - 5     0              6               0
4C.51       DC                0 - 4 - 5     0              5               0

Selecting features and options: only combinations in the same row are possible.
Preferred selections for best availability are shown in bold.
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Contact specification
F 4C - Electrical life (AC) v contact current

Types 4C.01/51

(*) Type 4C.01= 12 A, Type 4C.51= 10 A

• When switching a resistive load (DC1) having voltage and current   
  values under the curve, an electrical life of ≥ 100·103 can be expected.
• In the case of DC13 loads, the connection of a diode in parallel with
  the load will permit a similar electrical life as for a DC1 load.
   Note: the release time for the load will be increased.

H 4C - Maximum DC1 breaking capacity

D
C

 b
re

ak
in

g 
cu

rr
en

t (
A

)

DC voltage (V)

F 4C - Electrical life (AC) v contact current
Types 4C.02/52

Current limit 1 CO (SPDT) (*)

Current limit 2 CO (DPDT)

  Nominal        Coil          Operating range      Resistance   Rated coil
   voltage        code                                                        consumption
      UN                             Umin          Umax             R          I at UN
      V                                V              V               Ω            mA
      12          9.012          8.8          13.2             300        40
      24          9.024        17.5          26.4          1,200        20
     125         9.125        91.2        138           32,000          3.9

DC coil data

Coil specifications

  Nominal        Coil          Operating range      Resistance   Rated coil
   voltage        code                                                        consumption
      UN                             Umin          Umax             R          I at UN
      V                                V              V               Ω            mA
      12          8.012           9.6          13.2              80        90
      24          8.024         19.2          26.4            320        45
     110         8.110         88           121            6,900          9.4
     120         8.120         96           132            9,000          8.4
     230         8.230       184           253          28,000          5

AC coil data

1 - Max. permitted coil voltage.
2 - Min. pick-up voltage with coil at ambient temperature.

R 4C - DC coil operating range v ambient temperature

1 - Max. permitted coil voltage.
2 - Min. pick-up voltage with coil at ambient temperature.

R 4C - AC coil operating range v ambient temperature

Temperature limit for the single pole version under full 16 A contact current.

Single Pole Relay
Contact Current
limited to 12 A 

Single Pole Relay
Contact Current
limited to 12 A 

C
yc

le
s

Resistive load - cosϕ = 1
Inductive load - cosϕ = 0.4

C
yc

le
s Resistive load - cosϕ = 1

Inductive load - cosϕ = 0.4

limit for 4C.51
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5

Combinations Code                             Type of socket              Type of relay                 Module                         Retaining clip

4C.01                         97.01                         46.61                          99.02                         097.01

4C.02                          97.02                         46.52                          99.02                         097.01

4C.51                          97.51                         46.61                          99.02                         097.01

4C.52                          97.52                         46.52                          99.02                         097.01

8-way jumper link for 4C.01 and 4C.02                                             095.18 (blue)
Rated values                                                                                     10 A - 250 V

Sheet of marker tags, plastic, 72 tags, 6x12 mm                                  060.72

Accessories

How to code and identify retaining clip and packaging options for relay interface module.

Example:

Packaging code

 0  1  0  0  9  5  0  0   2   4 4   C A S    P

A    Standard packaging
B    Blister packaging

SP   Plastic retaining clip

. .. .

4C.01       /      4C.02
Screw terminal

4C.51          /         4C.52
Screwless terminal

Certain relay/socket
combinations

Outline drawing

095.18

060.72
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www.inductiveautomation.com

Product Data Sheet: Ignition Industrial Application Platform

Ignition by Inductive Automation is the industry’s only server-centric industrial 
automation software platform with unlimited licensing, built for connecting all your 
industrial devices, databases, and business data together in one central location. 
Now, with the new Ignition version 7.9, we’ve made it easier than ever to get, see, 
maintain, and manage your Ignition systems across your entire enterprise.

See, Maintain, and Manage Your 
Enterprise with Ease

VERSION 7.9

What’s New in Ignition v7.9
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What’s New in                 v7.9

Gateway Status Section
 
Improved Troubleshooting

Rapidly pinpoint trouble spots in your  
Ignition Gateway in the revamped Gateway 
Status section. Rebuilt from the ground 
up, the new Status section improves 
your ability to troubleshoot and monitor the 
status of your Ignition installation. 

At-a-Glance Informational Tools

Users now see improved at-a-glance  
information as well as tools that allow for 
deeper insight into what is happening  
inside an Ignition Gateway. For example,  
a subsystem may be overloaded and using 
too much CPU, or a connection to an  
external system may be faulty. In Ignition 
v7.9, it’s now easier to quickly identify these 
problems and determine the steps to  
resolve them. 

 
 
 
Annotated Logging System

The new system can annotate messages 
with contextual information, so it’s easier for 
users to dig deep into the logging system 
with greater precision. The log information 
is searchable and filterable, allowing for 
precise pinpointing of diagnostic messages 
in the log history.

 
 

800.266.7798
www.inductiveautomation.com

Visualize your Gateway's status in the performance overview.

Resolve system issues more quickly with new tools to check into 
 

your Ignition system’s architecture, connections, and more.

Search and filter your log information to diagnose problems  

more easily.
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What’s New in                 v7.9

 
Distributed Services on the Gateway Network
 
 
The new Distributed Services feature on the Gateway Network unlocks architectural possibilities 
for Ignition users. Ignition Gateways can now share unprecedented information between each 
other via a secure, high-performance network. New kinds of hub-and-spoke architectures and 
horizontal scale-out are now easy to achieve using Distributed Services that let Gateways 
share tags, alarms, and more. All services can be configured with fine-grained security based 
on the new Security Zone paradigm.  
 

800.266.7798
www.inductiveautomation.com

Scale-Out Architecture

Hub & Spoke Architecture

The scale-out architecture 

links together several  

Ignition Gateways to form  

a decentralized system. The 

workload is split between 

tags and I/O Gateways that 

handle device data and  

front-end Gateways that 

handle client applications. 

This architecture scales out 

easily without overloading  

any single Gateway.

In this architecture, multiple 

local and remote sites are 

linked together by a central 

Ignition Gateway. Each site is 

fully independent, operating 

with its own history, alarms, 

and clients, with the client 

Gateway being used for  

coordination and long-term 

history storage.

Remote Field
Devices

Local
Devices

Local Site
SCADA

Web-Launched
Ignition Clients

Remote Site
SCADA

Central Site
SCADA

PLCs

Edge 
Gateway

Internet/Cloud
Server

Central
Ignition Gateway

Gateway Gateway

Database

Database

Data 
Logging
Boxes

PLCs

Database

Web-Launched
Ignition Clients

Tags & I/O
Gateways

Front-End
Gateways

Devices

Load
Balancer
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What’s New in                 v7.9

 
Distributed Services in Ignition v7.9
 
 
Remote Tag Provider

The Remote Tag Provider lets you view and utilize a Tag Provider from a  
different Gateway. It supports browsing, real-time value subscriptions, and full 
read/write/edit capabilities. Furthermore, multiple facilities are provided for  
accessing remote alarm status and tag history. 

By utilizing Remote Tag Providers, you can make data available to other  
Gateways with minimal configuration. Furthermore, since only the currently  
subscribed tags are monitored, Remote Tag Providers can be an extremely  
effective means for scaling up support for many clients, by allowing you to  
create dedicated tag servers that are separated from the overhead of  
executing tags, polling devices, and so on.

Remote Tag Providers are built directly into the platform, and available in all  
editions of Ignition. 
 
Remote History Provider

The Remote History Provider lets you access both the query and storage  
functionalities of a History Provider on a different Gateway. When storing to a 
remote connection, data is transferred through an efficient and compressed 
encoding, dramatically reducing the transfer cost compared to direct database 
access. By communicating directly with another Gateway, security is configured 
through the function-specific Service Security Policy system, built around  
Security Zones, which is more flexible and easier to configure than most  
database security models.

When querying historical data, all data is streamed and automatically  
aggregated from multiple servers, ensuring minimal overhead on the source 
servers, and seamless results on the querying side.

Remote History Providers are provided through the Tag Historian Module. As 
with the standard features of the module, storage requires a valid license on 
both sides, while query access is allowed at any time. 
 
Remote Alarm Provider

The Remote Alarm Provider offers several ways to utilize the alarm notification 
capabilities of a remote Ignition Gateway. Alarms can be sent through a central 
Gateway, with full support for remote acknowledgment delivery. This means  
that you can manage your Email, Voice, and SMS equipment in a central  
location, and provide those services to a multitude of Gateways.

After configuring a remote alarm provider, the Ignition Gateway will automatically 
expose the alarm pipelines configured on the remote system. Tags can then 
target those pipelines directly, with no further configuration required.  

800.266.7798
www.inductiveautomation.com
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What’s New in                 v7.9

Alternatively, custom pipelines can be created, and can utilize the remote notification profile 
through the Notification Block, expanding the already significant power of alarm pipelines to 
include the notification capabilities of other Gateways. 

The Remote Alarm Provider is provided by the Alarm Notification Module, which must be pres-
ent on all Gateways involved. However, notification modules such as Voice, SMS, and so on, 
only need to be present on the Gateways that are ultimately executing the notification.

 
 
Community-Requested Features
It wouldn’t be an Ignition release without a host of new features inspired by feedback from the 
community of Ignition users around the globe. Ignition v7.9 delivers many new features requested 
by our enthusiastic user base.
 
 

Global Templates in the Vision Module

Share all your Vision templates along all projects on a Gateway using the new 
Global Templates. Combine this with the Enterprise Administration Module, and  
you could set up a set of standard templates that is synchronized across an  
entire enterprise. 
 
 
First-Class Multi-Monitor Support in the Vision Module

Create a seamless experience for multi-monitor workstations. The Vision Module 
now lets you open up multiple Vision client frames to occupy multiple monitors 
from the same Vision client instance. Each client frame shares credentials and  
client tags, and can directly interact with other client frames, allowing for an  
improved experience for multi-monitor setups. 
 
Security Zones

Set security restrictions for various services based on where the call is coming 
from. Security Zones can be thought of as User Roles for machines and  
connections, based on IP address, machine name, etc.
 
 
 
 
 
Multiple Licenses

In order to better support our community of third-party module authors, we now 
allow for multiple license keys to be installed on a single Gateway. In this way,  
we give more control and autonomy to third-party module authors to sell their 
modules in a manner that most suits their market.
 

800.266.7798
www.inductiveautomation.com
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What’s New in                 v7.9

Internal User Source  
Password Policies

It’s easy to natively use Ignition to 
comply with any password policy 
requirements through Ignition’s built-in 
user source. It now supports password 
expiration, complexity requirements, 
and password re-use prevention.  
 
ARM Support

Ignition v7.9.0 now includes a build  
targeting Linux systems based on  
the ARM architecture. Supported 
versions are 32-bit hard-float ARMv7 
and ARMv8. 
 
 
 
Modbus Write Optimization Options

Limit the size of write requests via  
the new configuration options.

OPC Array Read/Write Support

Write support has been added to array 
items for both memory and OPC tags. 
When supported by the server,  
individual elements and ranges of  
elements may be written as well.  
 
 
 
Vision Module Popup  
Movement Restriction

Prevent Vision popups from being 
dragged beyond the frame  
boundaries to ensure consistent  
sizing of primary windows. 
 
 
 
Enable/Disable UA Connections  
Via Scripting

Dynamically enable and disable  
configured OPC-UA connections 
through new scripting calls. 

800.266.7798
www.inductiveautomation.com

To learn more about Ignition v7.9, please contact an account rep at: 800.266.7798, ext. 247

1 Ignition is compatible with any Java  
SE 8-enabled OS. Full support is  
only offered for listed OSes. 

2 Requirements vary by usage. 

Supported Operating Systems   
Windows Server 2008/2012
Windows 7, 8, and 10
Ubuntu Linux 12.04 or later 
Other Java SE-enabled OSes1

Footnotes

Supported Databases  
Microsoft® SQL Server
MySQL
Oracle
PostgreSQL

Long-Term Support 

Inductive Automation will  
support Ignition v7.9 for five 
years beginning with the date  
of its original dot-zero release 
(i.e., until October 2021).

Requirements 

Java SE 8 (server)
Java SE 6, 7, or 8 (client)
1024 MB RAM2
1 GB free HD space

randyt
Text Box
MODEL #: IGNITION VER. 7.9



P2-04B $69.00

P2-07B $99.00

P2-11B $129.00

P2-15B $155.00

The P2-04B, P2-07B, P2-11B, and P2-15B 
are 4, 7, 11, and 15-slot I/O bases respec-
tively.

See Dimensions and Installation for base 
dimensions.

Bases

Base Configuration

P2-04B  4-Slot Base

C
P
U

AC
Power
Supply

Discrete,
Analog and

Specialty I/O

DC/AC
Power
Supply

S
l
a
v
e 

R
e
m
o
t
e

oror

Remote IO
address
rotary

switches

Base Specifications
Input or Output Modules per Base 4, 7, 11, or 15

Power Supply Slots 1 (For P2-01AC or P2-01DCAC)

CPU Slots 1 (P2-550)

Module Types Supported Discrete, analog and specialty

Module Placement Restrictions
None.  Any I/O module may be installed in 
any I/O slot without power supply budget or 
module type restrictions.

I/O Module Hot Swap Support
Yes. (All discrete, analog and specialty 
modules can be software enabled for Hot 
Swap operation)

Module Keying Electronic to slot
Maximum Number of Local Bases 1

General Specifications
Operating Temperature 0° to 60°C (32° to 140°F)

Storage Temperature -20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted 

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Heat Dissipation 3W

Weight

P2-04B:   204g (7.2 oz)
P2-07B:   294g (10.4 oz)
P2-11B:   430g (15.2 oz)
P2-15B:   521g (18.4 oz)

Agency Approvals**
UL508 fi le E139594, Canada & USA
CE (EN61131-2*)

*Meets EMC and Safety requirements.  See the Declaration of Conformity for 
details.
**To obtain the most current agency approval information, see the Agency 
Approval Checklist section on the specific component part number web page.

w w w . a u t o m a t i o n d i r e c t . c o m / p r o d u c t i v i t y 2 0 0 0 Productivity2000 Controllers eP2-71
Book 1 (16.1)

Prices as of April 27, 2016. Check Web site for most current prices.

http://www.automationdirect.com/pn/P2-01DCAC
http://www.automationdirect.com/pn/P2-01AC
http://www.automationdirect.com/pn/P2-04B
http://www.automationdirect.com/pn/P2-07B
http://www.automationdirect.com/pn/P2-11B
http://www.automationdirect.com/pn/P2-15B
http://www.automationdirect.com/pn/P2-04B
http://www.automationdirect.com/pn/P2-07B
http://www.automationdirect.com/pn/P2-11B
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Dimensions and Installation

It is important to review and understand 
the installation requirements for your 
Productivity2000 system.  Your knowl-
edge of these requirements will help 
ensure that your system operates within 
safe environmental and electrical limits. 

Plan for Safety
This catalog should never be used as 
a replacement for the product inserts 
and user manual.  Each base, CPU, 
power supply, I/O module, and specialty 
module comes with a product insert. 
You can purchase, download for free, 
or view online the Productivity2000 user 
manual (P2-USER-M).  These documents, 
along with the software help files, contain 
important safety information that must be 
followed. 

The system installation should comply 
with all appropriate electrical codes and 
standards.

Enclosures
Your selection of a proper enclosure is 
important to ensure safe and proper 
operation of your Productivity2000 
system.  Applications for the 
Productivity2000 system vary and may 
require additional hardware consider-
ations.  The minimum considerations for 
enclosures include:

• Conformance to electrical standards
•  Protection from the elements in an  

industrial environment
• Common ground reference
•  Maintenance of specified ambient  

temperature
• Access to the equipment
• Security or restricted access
•  Sufficient space for proper installation 

and maintenance of the equipment

Mounting Position
Mount the bases horizontally, as shown 
in the illustration, to provide proper 
ventilation.  Do not mount the bases 
vertically, upside down, or on a flat  
horizontal surface.

AIRFLOW

OK

2”
50mm
min

2”
50mm
min

7.2”
183mm

min

3”
76mm
min

3”
76mm
min

2”

NOTE: Add 2" to mounting 
depth when using ZIPLink 
cable.

2”

NOTE: Add
depth when
cable.
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Dimensions and Installation

Base Dimensions, inches[mm]Mounting Clearances
Provide a minimum clearance of 2 inches 
(50mm) between the bases and all sides 
of the enclosure.  Allow extra door clear-
ance for operator panels and other 
door mounted items.  There should be a 
minimum of 3 inches (76mm) clearance 
between the base and any wire duct, and 
a minimum of 7.2 inches (183mm) from 
base to base in a multiple base installation.

Grounding
A good common ground reference (earth 
ground) is essential for proper operation of 
the Productivity2000 system.  One side of 
all control circuits, power circuits and the 
ground lead must be properly connected to 
earth ground by either installing a ground 
rod in close proximity to the enclosure 
or by connecting to the incoming power 
system ground.  There must be a single-
point ground (i.e. copper bus bar) for all 
devices in the enclosure that require an 
earth ground.

Temperature 
Considerations
The Productivity2000 system should be 
installed in an environment operating 
within the equipment operating tempera-
ture specifications.  If the temperature 
deviates above or below the specification, 
measures such as cooling or heating the 
enclosure should be taken to maintain the 
specification.

Power Considerations
The Productivity2000 system is designed 
to be powered by the 110/240 VAC 
Productivity2000 power supply. The 
Productivity2000 has achieved CE certifi-
cation without requiring EMF/RFI line noise 
filters on the AC power supply.  Please 
review the “EU Directives” document, 
located in the User Manual or at www.
productivity2000.com, for applications 
which require CE Compliance.
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Base Installation

Using Mounting Rails
The Productivity2000 bases can be 
secured to the cabinet using mounting 
rails.  Use rails that conform to DIN EN 
standard 50022.  ADC offers a complete 
line of DIN rail, DINnectors and DIN 
rail mounted apparatus.  The rails are 
approximately 35mm high, with a depth 
of 7.5 mm.  When mounting the base on 
a rail, consider using end brackets on 
each side of the base.  The end brackets 
keep the base from sliding horizontally 
along the rail.  This minimizes the possi-
bility of accidentally pulling the wiring 
loose.

Several retaining clips are located on 
the lower rear surface of the base of the 
base.  To secure the base to a DIN rail, 
place the base onto the rail and gently 
push up on the retaining clips.  The clips 
lock the base onto the rail.

To remove the base, pull down on the 
retaining clips, lightly pull forward from 
the bottom and rotate the base, pulling it 
away from the rail.

Retaining Clips 

DIN Rail
Dimensions

7.5 mm

35 mm

End Bracket (Part No. DN-EB35)

DIN Rail (Part No. DN-R35S1)

Rotate base  
into position.  
 

Hook base 
onto DIN rail at 
top of mount-
ing slot.

Gently push up 
retaining clips.

1 

2 
3 
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Power Supplies

P2-01AC  $69.00

The P2-01AC Input Power Supply 
provides isolated power to the 
Productivity2000 base from an external 
100-240 VAC source.

No power budgeting is required.  Any 
combination of I/O modules may be 
installed in any slots without power 
budget considerations.

Terminal Block Specifications 
Number of Positions 4 Screw Terminals

Wire Range 

22–14 AWG (0.324 to 2.08 sq. mm) Solid Conductor 
22–14 AWG (0.324 to 2.08 sq. mm) Stranded 
Conductor 
3/64 inch (1.2 mm) insulation maximum

Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Screw Torque 7–9 inch-pounds (0.882 - 1.02 N·m)

P2-01AC User Specifications
Input Voltage Range (Tolerance) 100 to 240 VAC (-15% / +10%)
Rated Operating Frequency 50 to 60 Hz with ± 5% tolerance
Maximum Input Power 37.4 W
Cold Start Inrush Current 23.6 A 
Maximum Inrush Current (Hot Start) 25.6 A

Input Fuse Protection (Internal)
Micro fuse 250V, 2A,   
Non-replaceable

Efficiency 75%

Output
24VDC, 0.85 A 
3.3 VDC, 3.81 A 

Maximum Output Power 29W Combined
Heat Dissipation 8.4 W
Isolated User 24VDC Output None
Output Protection for Over Current, 
Over Voltage, and Over Temperature

Self resetting for both voltage outputs 
to base

Under Input Voltage Lock-out 55–65 VAC
Over Input Voltage Lock-out 265–280 VAC
Input Transient Protection Varistor, plus input choke and filter

Operating Design Life
10 years at full load at 40°C ambient and 
5 years at 60°C ambient

P2-01AC Specifications

*Meets EMC and Safety requirements.  See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval Checklist 
section on the specific component part number web page.

AC Input Power Supply 

P2-01AC General Specifications
Operating Temperature 0° to 60°C (32° to 140°F)

Storage Temperature -20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted 

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)
Enclosure Type Open Equipment
Voltage Withstand 
(dielectric)

2100 VDC applied for 2 seconds

Insulation Resistance >10MV @ 500VDC

Module Location Power Supply slot in a Productivity2000 System.

EU Directive
See the “EU Directive” topic in the Productivity Suite 
Help File.  Information can also be obtained at: 
www.productivity2000.com

Weight 90g (3.2 oz)

Agency Approvals** UL508 file E139594, Canada & USA
CE (EN61131-2*)

Hot-Swapping Information

NOTE: This device cannot be 
Hot Swapped.

IMPORTANT!
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Power Supply

Grounding
A good common ground reference (earth ground) is essential 
for proper operation of the Productivity2000 system.  One 
side of all control circuits, power circuits and the ground lead 
must be properly connected to earth ground by either install-
ing a ground rod in close proximity to the enclosure or by con-
necting to the incoming power system ground.  There must 
be a single-point ground (i.e. copper bus bar) for all devices in 
the enclosure that require an earth ground.

Power ConnectionsPower Supply Installation

Step Two:
Insert the Power 
Supply at a 30° angle 
into the notch located 
at the bottom of the 
base and rotate up 
until seated in socket.

Step Three:
Snap the top retaining 
tab into the locked posi-
tion.

Step One:
Locate the left most 
socket in the base.

Locked

AC(L)

AC(N)

GND

LOGIC
GND

P2-01AC

P2-01DCAC

100-240 VAC

P2-01AC

AC(L)

AC(N)

GND

LOGIC
GND

P2-01ACP2-01AC
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Each Productivity2000 system base 
requires a CPU module be mounted in 
the controller slot of the unit.  The CPU 
stores and executes the user’s program.

CPU Module

P2-550 $255.00
The P2-550 is a high-performance CPU 
which has communications ports that support 
Ethernet and serial devices.  The P2-550 also 
includes a 4-line x 10-character OLED local 
display and a USB programming port. 

Micro SD CARD
- Data Logger
- Project Transfer

Micro USB 2.0 (Type B)
- Programming
- Online monitoring

RS-485 Serial Port 
(TB Style)
- Modbus/ASCII

(master peripheral device 
or multiple slave devices) 
using the same protocol 

RS-232 Serial Port (RJ12)
- Modbus/ASCII 

(master or slave) 
peripheral device

CPU Status Indicators

OLED
- 4 x 10 character 
- 8 control buttons
- User defined messages
- User adjustable settings
- System errors / 

information

10/100 MB 
Ethernet Port
- Programming
- Online monitoring
- Email (SMTP client)
- EtherNet/IP Scanner 
  and Adapter 
- Modbus TCP Client 
  and Server

Local Ethernet 
Network
- GS Series drives
- 8 Remote Base 

Groups

Bottom View
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CPU Module

CPU Run/Stop Switch
RUN position Executes user program, run-time edits possible

STOP position
Does not execute user program, normal program load 
position

CPU Status Indicators
PWR Green LED is illuminated when power 

is ON

RUN Green LED is illuminated when CPU is in 
RUN mode

CPU
Red LED is illuminated during power 
ON reset, power down, or watch-dog 
time-out.

Hot-Swapping Information

NOTE: This device cannot be Hot 
Swapped.

IMPORTANT!

CPU Specifications
User Memory 50MB (Includes program, data and documention)
Memory Type Flash and Battery Backed RAM
Retentive Memory 500kB
Scan Time 500µs (3K Boolean, 240 I/O)

Display
OLED, 4x10 characters, 8 control buttons; 
OLED characters are 7x12 with a dot pitch of 0.245 
mm; 1.72 mm x 2.94 mm

Communications; 
5 Integrated Ports

USB IN: Programming, Monitoring, Debug, Firmware
ETHERNET: (10/100 Mbps Ethernet) Programming, 
Monitoring, Debug, Firmware, Email SMTP Client, 
Modbus TCP Client (32 Servers) and Server (16 Clients), 
EtherNet/IP Scanner (32 Adapters) and Adapter  
(4 scanners) with 8 connections per device.
REMOTE I/O: 16 GS-EDRV100 (GS Drives), 8 Remote 
Base Groups
RS-232: (RJ12, 1200–115.2k baud) ASCII, Modbus
RS-485: Removable Terminal Included,  
(1200–115.2k baud) ASCII, Modbus RTU

Data Logging/Project 
Transfer

Micro SD card slot

Hardware Limits  
of System

240 Hardware I/O Points: All 16-point I/O Modules
16 GS Series Drives as Local Network I/O
8 Remote Base Groups

Instruction Types

Application Functions
Array Functions
Counters/Timers
Communications
Data Handling
Drum Sequencers 
Math Functions

PID
Program Control
String Functions
System Functions
Contacts
Coils

Real Time Clock 
Accuracy

±5s per day typical at 25°C
-15s per day maximum at 60°C 
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CPU Module

OLED Message Display
The P2-550 CPU incorporates a 4-line 
by 10-character OLED (Organic Light- 
Emitting Diode) display for system 
alarms, information and for displaying 
user-defined messages.  OLED charac-
ters are 7x12 (1.72 mm x 2.94 mm) with 
a dot pitch of 0.245 mm.

Control buttons located beneath the 
OLED display allow the user to navigate 
through menu items.  These buttons also 
permit local configuration of time and 
date settings.

User defined display messages may be 
configured using the Productivity Suite 
Programming Software.  A “Display Page” 
dialog box allows the user to program 
text into user-defined tags that will be 
displayed based on the programmed 
ladder execution.

Specifications

*Meets EMC and Safety requirements.  See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval 
Checklist section on the specific component part number web page.

OLED Control Buttons
Menu Button Access the OLED menu
ESC Button Returns to the previous screen

SEL Button
Selects the desired menu 
option

ENT Button Starts the selected process

Directional 
Arrows

Moves the cursor around the 
4 Row x 10 Column OLED

Step Two:
Seat CPU on support platform and push 
towards base until circuit board is fully 
engaged into connector

Step Three:
Snap retaining tab into the locked 
position.

UnlockedkedUnlockLocked

CPU Installation

Step One:
Unlock both locking tabs

WARNING: Explosion hazard – Do 
not connect or disconnect or oper-
ate switches while circuit is live 
unless the area is known to be 
non-hazardous. Do not hot-swap 
modules unless the area is known 
to be non-hazardous.

General Specifications
Operating Temperature 0° to 60°C (32° to 140°F)

Storage Temperature -20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted 

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Heat Dissipation 3.81 W

Enclosure Type Open Equipment

Module Location Controller slot in the local base in a 
Productivity2000 System.

EU Directive
See the “EU Directive” topic in the Productivity 
Suite Help File. Information can also be 
obtained at: www.productivity2000.com

Weight 158g (5.6 oz)

Agency Approvals** UL508 file E139594, Canada & USA
CE (EN61131-2)*

WARNING: Do not apply field 
power until the following steps are 
completed. .
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CPU Module

+-Step One:
Press spring lock 
and swing battery 
compartment 
away from 
CPU.

Step Two:
Insert battery and
close compartment.

Take care to 
insert battery 
behind metal tab.

Battery (Optional)
D2-BAT-1 Coin type, 3.0 V Lithium battery, 560mA, battery number 

CR2354

Note: Although not needed for program backup, a battery is included with the 
P2-550.  Install this battery if you want the CPU to retain the Time and Date 
along with any Tagname values that you have set up as retentive. 

1

8

Pin SD
1
2
3
4
5
6
7
8

DAT2
CD/DAT3

CMD
VDD
CLK
VSS
DAT0
DAT1

Micro SD Specifications
Port Name MICRO SD

Description Standard Micro SD socket for data logging or 
program transfer

Maximum Card 
Capacity 32GB

Transfer Rate  
(ADATA microSDHC 
Class 4 memory card)

Mbps Minimum Typical Maximum

Read 14.3 14.4 14.6

Write 4.8 4.9 5.1

Port Status LED Green LED is illuminated when card is inserted/
detected

Note: Card not included with unit. 

D2-BAT-1  $13.00
Battery (Replacement)
A battery is included with the P2-550 CPU module, but 
is not installed.  The battery can be installed to retain the 
Time and Date along with any Tagname values that are 
set up as retentive. 

The battery is not needed for program backup.

MICSD-16G $25.50
Micro SD Card
Used for data logging or project transfers.
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CPU Module

Port Specifications

P2-550
Ethernet Port (On bottom of CPU)
RJ-45 style connector used for:

•  Connection to a PC running the ProductivitySuite programming software
•  Modbus TCP Client connections (Modbus requests sent from the CPU)
•  Modbus TCP Server connections (Modbus requests received by the CPU)

•  EtherNet/IP Scanner (32 Adaptors)

•  EtherNet/IP Adapter (4 scanners) with 8 connections per device.
•  Outgoing E-mail

Remote I/O Port (On bottom of CPU)
RJ-45 style connector used for connecting to a Remote I/O network 
consisting of GS-EDRV100 units connected to GS drives.

1 2 3 4 5 6 7 8
8-pin RJ45 Connector

(8P8C)

TD+
TD–
RD+

RD–

1
2
3
4
5
6
7
8

TD+
TD–
RD+

RD–

1
2
3
4
5
6
7
8

TD+
TD–
RD+

RD–

1
2
3
4
5
6
7
8

TD+
TD–
RD+

RD–

1
2
3
4
5
6
7
8

RJ45 RJ45

RJ45 RJ45

OR/WHT
OR
GRN/WHT
BLU
BLU/WHT
GRN
BRN/WHT
BRN

OR/WHT
OR
GRN/WHT
BLU
BLU/WHT
GRN
BRN/WHT
BRN

OR/WHT
OR

GRN/WHT
BLU

BLU/WHT
GRN

BRN/WHT
BRN

GRN/WHT
GRN

OR/WHT
BLU

BLU/WHT
OR

BRN/WHT
BRN

Patch (Straight-through) Cable

Crossover Cable

1

8

10/BASE-T/100BASE-TX

Ethernet Specifications
Port Name ETHERNET REMOTE I/O

Description

Standard transformer isolated 
Ethernet port with built-in surge 
protection for programming, 
online monitoring, Email (SMTP 
client), Modbus/TCP client/server 
connections (fixed IP or DHCP) 
and EtherNet/IP client/server 
connections.

Standard transformer isolated 
Ethernet port with built-in surge 
protection for connection to 16 
GS Series Drives.

Transfer Rate 10Mbps (Orange LED) and 100Mbps (Green LED)  
[Auto-MDIX (cross-over)].

Port Status 
LED

LED is solid when network LINK is established. LED flashes when port 
is active (ACT).

ETHERNET

REMOTE I/O

P2-550 Bottom View
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CPU Module

Port Specifications 

P2-550 MICRO USB Programming Port
Used exclusively for connecting to a PC running the Productivity 
Suite programming software.

Micro USB Input Specifications
Port Name MICRO USB

Description
Standard Micro USB Slave input for programming and 
on-line monitoring, with built-in surge protection. Not  
compatible with older full speed USB devices.

Transfer Rate 480 Mbps

Port Status LED
Green LED is illuminated when LINK is established to  
programming software.

Cables
USB Type A to Micro USB Type B:  
6ft cable part # USB-CBL-AMICB6
15ft cable part # USB-CBL-AMICB15

1 VBUS
2 D-

3 D+
4 ID
5 GND
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CPU Module

RS-232 Port
RJ-12 style connector used for:

•  Modbus RTU Master connections
•  Modbus RTU Slave connections
•  ASCII full or half duplex communications
•  Custom Protocol Incoming and Outgoing communications

RS-232 Specifications
Port Name RS-232

Description
Non-isolated RS-232 DTE port connects the CPU as a 
Modbus/ASCII master or slave to a peripheral device. 
Includes ESD and built-in surge protection

Data Rates Selectable,1200, 2400, 4800, 9600, 19200, 33600, 38400, 
57600, and 115200 baud

+5V Cable Power 
Source

210mA maximum at 5V, ±5%.  Reverse polarity and  
overload protected  

TXD RS-232 Transmit output
RXD RS-232 Receive input
RTS Handshaking output for modem control

GND Logic ground 

Maximum Output 
Load (TXD/RTS) 3kΩ, 1000pf

Minimum Output 
Voltage Swing ±5V

Output Short 
Circuit Protection ±15mA

Port Status LED Green LED is illuminated when active for TXD, RXD and 
RTS

Cable Options

EA-MG-PGM-CBL
D2-DSCBL
USB-RS232 with D2-DSCBL
FA-CABKIT
FA-ISOCON for converting RS-232 to isolated RS-485

6-pin RJ12 Female
Modular Connector

6

1

 6 GND Logic Ground
 5 RTS RS-232 Output
 4 TXD RS-232 Output
 3 RXD RS-232 Input
 2 +5V 210mA Maximum
 1 GND Logic Ground

Pin # Signal

P2-550
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CPU Module

RS-485 Port
A 3-pin removable terminal block used for:

•  Modbus RTU Master connections
•  Modbus RTU Slave connections
•  ASCII Incoming and Outgoing communications
•  Custom Protocol Incoming and Outgoing communications

RS-485 Port Specifications
Port Name RS-485

Description

Non-isolated RS-485 port connects the CPU as 
a Modbus/ASCII master or slave to a peripheral 
device. Includes ESD/EFT protection and automatic 
echo cancellation when transmitter is active

Data Rates
Selectable, 1200, 2400, 4800, 9600, 19200, 33600, 
38400, 57600, and 115200

TXD+/RXD+ RS-485 transceiver high

TXD-/RXD- RS-485 transceiver low
GND Logic ground
Input Impedance 19kΩ
Maximum Load 50 transceivers, 19kΩ each, 60Ω termination
Output Short Circuit 
Protection ±250mA, thermal shut-down protection

Electrostatic Discharge  
Protection ±8kV per IEC1000-4-2

Electrical Fast Transient 
Protection ±2kV per IEC1000-4-4

Minimum Differential 
Output Voltage 1.5 V with 60Ω load

Fail Safe Inputs Logic high input state if inputs are unconnected 

Maximum Common Mode 
Voltage

-7.5 V to 12.5 V

Port Status LED
Green LED illuminated when active for TXD and 
RXD

Cable Options Recommend L19827-XXX from AutomationDirect.
com

Removable connector included. 
Spare connectors available 
(part no. P3-RS485CON).

Pin # Signal
G  GND
–  TXD-/RXD- 
+  TXD+/RXD+   

Removable Terminal Block Specifications
Part Number P3-RS485CON

Number of Positions 3 Screw Terminals

Pitch 5mm

Wire Range
28–12 AWG Solid Conductor
30–12 AWG Stranded Conductor

Screw Driver Width 1/8 inch (3.175 mm) Maximum

Screw Size M2.5

Screw Torque 4.5 lb·in (0.51 N·m)

Pin # Signal
G  GND
–  TXD-/RXD- 
+  TXD+/RXD+   

P2-550
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DC Input Modules

P2-16ND3  $69.00
Discrete Input
The P2–16ND3 DC Input Module provides sixteen 
12–24 VDC sinking/sourcing inputs. 

Terminal blocks sold 
separately.

We recommend using pre-wired ZIPLink cables 
and connection modules.  See Wiring Solutions. 

If you wish to hand-wire your module, removable 
terminal blocks are sold separately. Order part 
number P2-RTB or P2-RTB-1  

ULC USR

*Meets EMC and Safety requirements.  See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval 
Checklist section on the specific component part number web page.

Input Specifications
Inputs per Module 16 (Sink/Source)
External 24VDC Power Required* 24VDC (-20% / +25%), 100mA 
Input Voltage Range 12–24 VDC (±10%) ≤ External Voltage
Peak Voltage Range 26.4 VDC

Input Current (typical) 2.5 mA @ 12VDC
5mA @ 24VDC

Maximum Input Current 6mA @ 60°C (26.4 VDC)
Input Impedance 4.7kΩ @ 24VDC

ON Voltage Level* ≤4VDC sourcing
≥12.5 VDC sinking

OFF Voltage Level
>6VDC sourcing
<8.5 VDC sinking

Minimum ON Current 2mA
Maximum OFF Current 1.5 mA
OFF to ON Response Max. 2ms Typical 1ms
ON to OFF Response Max. 2ms Typical 1ms
Status Indicators Logic side (16 points)
Commons per Module 1 Isolated (16 points/common)

General Specifications
Surrounding Air Temperature 0° to 60°C (32° to 140°F)
Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted 
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1 second
Insulation Resistance >10MΩ @ 500VDC
Heat Dissipation 3.5 W
Enclosure Type Open Equipment
Module Keying to Backplane Electronic
Module Location Any I/O slot in a Productivity2000 System.

Field Wiring
Use ZIPLink Wiring System or removable 
terminal block (not included).  See Wiring 
Solutions.

EU Directive
See the “EU Directive” topic in the Productivity 
Suite Help File.  Information can also be 
obtained at: www.productivity2000.com

Weight 100g (3.5 oz)

Agency Approvals** UL508 fi le E139594, Canada & USA
CE (EN61131-2*)

ULC R

*External 24VDC is required for the module to operate and cannot drop below the channel input voltage:
External Supply Voltage

19.2 VDC
24.0 VDC
26.4 VDC

On Voltage Level
>9.0 VDC
>11.3 VDC
>12.5 VDC

CPU Firmware Productivity Suite
P2-550 Version 1.2.1.16 

or later
Version 2.1.x.x 
or later

w w w . a u t o m a t i o n d i r e c t . c o m / p r o d u c t i v i t y 2 0 0 0 Productivity2000 Controllers eP2-107
Book 1 (16.1)

Prices as of April 27, 2016. Check Web site for most current prices.

http://www.automationdirect.com/pn/P2-16ND3
http://www.automationdirect.com/pn/P2-RTB-1
http://www.automationdirect.com/pn/P2-RTB
http://www.automationdirect.com/pn/P2-550
randyt
Text Box
MODEL #: P2-16ND3



Removable Terminal Block Specifications
Part Number P2-RTB P2-RTB-1
Number of 
Positions 18 Screw Terminals 18 Spring Clamp Terminals

Wire Range 

30–16 AWG 
(0.051–1.31 mm2)
Solid / Stranded Conductor 
3/64 in (1.2 mm) Insulation 
Maximum
1/4 in (6–7 mm) Strip 
Length

28–16 AWG 
(0.081–1.31 mm2)
Solid / Stranded Conductor 
3/64 in (1.2 mm) Insulation 
Maximum
19/64 in (7–8 mm) Strip 
Length

Conductors “USE COPPER CONDUCTORS, 75°C” or Equivalent.

Screw Driver 
Width 1/8 inch (3.8 mm) Maximum

Screw Size M2 N/A

Screw Torque 2.5 lb·in (0.28 N·m) N/A

DC Input Modules
P2-16ND3 (cont’d)

Wiring Diagrams
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Wiring I/O Modules

ZIPLink Module

ZIPLink Pre-Wired 
Terminal Block Cable

ZIPLink Pigtail Cable

Terminal Block Removal

There are two available methods for 
wiring most I/O modules: The ZIPLink 
wiring system or hand wiring to the 
optional removable I/O module terminal 
blocks.

Note: Thermocouple and RTD modules 
are not compatible with the ZIPLink 
system and are shipped with the optional 
terminal blocks included.

ZIPLinks Wiring Systems
For wiring I/O modules, we strongly 
recommend using pre-wired ZIPLinks 
wiring systems, which eliminate the need 
for hand wiring modules to terminal 
blocks.

See the selection matrix guide on the 
following pages.

Removable Terminal Block P2-RTB

Removable Terminal Block P2-RTB-1

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Removable Terminal 
Blocks
For most I/O modules you can also 
purchase a removable terminal block 
(part no. P2-RTB or P2-RTB-1). 

Note: P2-RTB supplied with Thermocouple 
and RTD modules. 
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Wiring Solutions 

ZIPLinks eliminate the normally tedious process of wiring between 
devices by utilizing prewired cables and DIN rail mount connector 
modules.  It’s as simple as plugging in a  cable connector at either 
end and terminating wires at only one end.  Prewired cables keep  
installation clean and efficient, using half the space at a fraction 
of the cost of standard terminal blocks.  There are several wiring  
solutions available when using the ZIPLink System ranging from 

CPU I/O-to-ZIPLink Connector Modules that are ready for field  
termination, options for connecting to third party devices, GS 
Series, DuraPulse and SureServo Drives, and specialty relay, 
transorb and communications modules.  Pre-printed I/O-specific 
adhesive label strips for quick marking of ZIPLink modules are 
provided with ZIPLink cables.  See the following solutions to help 
determine the best ZIPLink system for your application.

Solution 1:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to ZIPLink Connector Modules
When looking for quick and easy I/O-to-field termination, a 
ZIPLink connector module used in conjunction with a prewired 
ZIPLink cable, consisting of an I/O terminal block at one end 
and a multi-pin connector at the other end, is the best solution.

Use the CPU I/O Modules to ZIPLink Connector 
Modules selector tables located in the ZIPLink Wiring 
Solutions section to:

1. Locate your I/O module/CPU, 
2. Select a ZIPLink Module, and   
3. Select a corresponding ZIPLink Cable.

Use the Drives Communication selector tables located 
in the ZIPLink Wiring Solutions section to: 

1. Locate your Drive and type of communications, and 
2. Select a ZIPLink cable and other associated hardware.

Solution 2:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to 3rd Party Devices
When wanting to connect I/O to another device within close 
proximity of the I/O modules, no extra terminal blocks are 
necessary when using the ZIPLink Pigtail Cables. ZIPLink Pigtail 
Cables are prewired to an I/O terminal block with color-coded 
pigtail with soldered-tip wires on the other end.

Wiring Solutions using the ZIPLink Wiring System

Use the I/O Modules to 3rd Party Devices selector 
tables located in the ZIPLink Wiring Solutions section 
to:

1. Locate your CPU I/O module, and   
2.  Select a ZIPLink Pigtail Cable that is compatible  

with your 3rd party device.

Solution 3: GS Series and DuraPulse Drives 
Communication Cables
Need to communicate via Modbus RTU to a drive or a network 
of drives? 

ZIPLink cables are available in a wide range of  
configurations for connecting to CPUs, SureServo, SureStep, 
Stellar Soft Starter and AC drives.  Add a ZIPLink communica-
tions module to quickly and easily set up a multi-device network. 
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Wiring Solutions 

Solution 4:  Serial Communications Cables
ZIPLink offers communications cables for use with DirectLOGIC, CLICK,  
Productivity2000 and Productivity3000 CPUs, that can also be used 
with other communications devices.  Connections include a 6-pin RJ12 
or 9-pin, 15-pin and 25-pin D-Sub connectors which can be used in 
conjunction with the RJ12 or D-Sub Feedthrough modules.

Using the Serial Communications Cables selector 
table located in the ZIPLink Wiring Solutions section, 

1. Locate your connector type  
2. Select a cable.

Solution 5:  Specialty ZIPLink Modules
For additional application solutions, ZIPLink Specialty Modules are avail-
able in a variety of configurations including stand-alone relays, 24VDC 
and 120VAC transorb modules, D-Sub and RJ12 feedthrough modules, 
communication port adapter and distribution modules, and SureServo 
50-pin I/O interface connection.  

Using the ZIPLink Specialty Modules selector table 
located in the ZIPLink Wiring Solutions section: 

1. Locate the type of application.  
2. Select a ZIPLink module.

Solution 6:  ZIPLink Connector Modules to 3rd Party 
Devices
If you need a way to connect your device to terminal blocks without all 
that wiring time, then our pigtail cables with color-coded soldered-tip 
wires are a good solution.  Used in conjunction with any compatible 
ZIPLink Connector Modules, a pigtail cable keeps wiring clean and 
easy and reduces troubleshooting time.

Use the Universal Connector Modules and Pigtail 
Cables table located in the ZIPLink Wiring Solutions 
section to:

1. Select module type, 
2. Select the number of pins, 
3. Select cable.
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Output Module ZIPLink Selector

I/O 
Output 
Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08TD1S 8

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08TD2S 8

P2-15TD1 15

P2-15TD2 15

P2-08TD1P 18

P2-08TD2P 18

P2-08TRS 18

P2-08TAS 18

P2-16TA 18
Feedthrough ZL-RTB20 (-1)

Fuse ZL-RFU20 2

P2-16TD1P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sourcing)
ZL-RRL16-24-1 

ZL-RRL16W-24-1 
ZL-RRL16F-24-1 

ZL-RRL16HDF-24-1

P2-16TD2P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sinking)
ZL-RRL16-24-2 

ZL-RRL16W-24-2 
ZL-RRL16F-24-2 

ZL-RRL16HDF-24-2

P2-32TD1P 32
Feedthrough ZL-RTB40 (-1) ZL-CBL40 *

P2-32TD2P 32

P2-16TR 18
Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *
Fuse ZL-RFU20 2

*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system
2  Note: Fuses (5 x 20 mm) are not included.  See Edison Electronic Fuse section 

for (5 x 20 mm) fuse. S500 and GMA electronic circuit protection for fast-acting 
maximum protection. S506 and GMC electronic circuit protection for time-
delay performance. Ideal for inductive circuits. 
To ensure proper operation, do not exceed the voltage and current rating of 
ZIPLink module. ZL-RFU20 = 2A per circuit; ZL-RFU40 = 400 mA per circuit.

Productivity2000 Specialty & Motion Modules  
ZIPLink Selector

I/O 
Module

ZIPLink

# of Terms Component Part No. Cable 
 Part No.

P2-HSI
40 Feedthrough ZL-RTB40 (-1) ZL-CBL40 *S

P2-HSO

P2-08SIM
See Note 1

P2-SCM

Productivity2000 Input Module ZIPLink Selector

I/O 
Input 

Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08ND3

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-16ND3
Sensor/LED ZL-LTB16-24-1

P2-08NE3
Feedthrough ZL-RTB20 (-1)

P2-16NE3
Sensor/LED ZL-LTB16-24-1

P2-32ND3 40
Feedthrough ZL-RTB40 (-1)

ZL-CBL40 *
Sensor/LED ZL-LTB32-24-1

P2-32NE3 40
Feedthrough ZL-RTB40 (-1)

Sensor/LED ZL-LTB32-24-1

P2-08NAS 8
Feedthrough ZL-RTB20 (-1) ZL-P2-CBL18 *

P2-16NA 18

Discrete Input Modules Discrete Output Modules

Specialty Modules
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Analog Input Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04AD

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08AD-1

P2-08AD-2

P2-08ADL-1

P2-08ADL-2

P2-16AD-1

24 ZL-P2-CBL24 *
P2-16AD-2

P2-16ADL-1

P2-16ADL-2

P2-06RTD Matched Only See Note 1

P2-08THM T/C Wire Only See Note 1

P2-08NTC Copper 
Conductors See Note 1

Productivity2000 Analog Output Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04DA

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-04DAL-1

P2-04DAL-2

P2-08DA-1

P2-08DA-2

P2-08DAL-1

P2-08DAL-2

P2-16DA-1

24 ZL-P2-CBL24 *
P2-16DA-2

P2-16DAL-1

P2-16DAL-2

P2-8AD4DA-1
18 ZL-P2-CBL18 *

P2-8AD4DA-2*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system.

Analog Input Modules Analog Output Modules
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I/O Modules
A variety of discrete, analog and specialty I/O modules are available for use in a 
Productivity2000 System.  Specifications for each module are on the following pages.

A filler module is available for unused I/O module slots (part number P2-FILL).

Productivity2000 Discrete Output Modules

Part Number Number of 
Outputs Description Price

P2-08TD1S 8 Isolated Sinking $47.00

P2-08TD2S 8 Isolated Sourcing $47.00

P2-15TD1 15 Sinking $65.00

P2-15TD2 15 Sourcing $65.00

P2-08TD1P 8 Sinking Protected $41.00

P2-08TD2P 8 Sourcing Protected $41.00

P2-16TD1P 16 Sinking Protected $69.00

P2-16TD2P 16 Sourcing Protected $69.00

P2-32TD1P 32 Sinking Protected $99.00

P2-32TD2P 32 Sourcing Protected $99.00

P2-08TAS 8 Isolated AC $105.00

P2-16TA 16 100-240 VAC Output $129.00

P2-08TRS 8 Isolated Relay $51.00

P2-16TR 16 Relay $95.00

Discrete Input Modules Discrete Output Modules
Productivity2000 Discrete Input Modules

Part Number Number 
of Inputs Description Price

P2-08SIM 8 Input Simulator Module $47.00

P2-08ND3 8 Sinking/Sourcing 12–24 VDC $46.00

P2-08NE3 8 Sinking/Sourcing 24V AC/DC $40.00

P2-16ND3 16 Sinking/Sourcing 12–24 VDC $69.00

P2-16NE3 16 Sinking/Sourcing 24V AC/DC $69.00

P2-32ND3 32 Sinking/Sourcing 24 VDC $99.00

P2-32NE3 32 Sinking/Sourcing 24V AC/DC $99.00

P2-08NAS 8 AC Isolated 100-120 VAC $77.00

P2-16NA 16 AC 100-240 VAC $105.00

Productivity2000 Analog Output Modules

Part Number Number of 
Channels Description Price

P2-04DA 4 Analog Output (Voltage/Current) $194.00

P2-04DAL-1* 4 Analog Output (Current) $110.00

P2-04DAL-2* 4 Analog Output (Voltage) $101.00

P2-08DA-1 8 Analog Output (Current) $269.00

P2-08DA-2 8 Analog Output (Voltage) $249.00

P2-08DAL-1* 8 Analog Output (Current) $202.00

P2-08DAL-2* 8 Analog Output (Voltage) $195.50

P2-16DA-1 16 Analog Output (Current) $354.00

P2-16DA-2 16 Analog Output (Voltage) $339.00

P2-16DAL-1* 16 Analog Output (Current) $253.00

P2-16DAL-2* 16 Analog Output (Voltage) $243.00

Productivity2000 Analog Input/Output Modules

Part Number Number of 
Channels Description Price

P2-8AD4DA-1 8/4 Analog Input/Output (Current) $310.00

P2-8AD4DA-2 8/4 Analog Input/Output (Voltage) $310.00

Specialty Modules

Analog Input Modules

Productivity2000 Specialty Modules

Part Number Number of 
Channels Description Price

P2-HSI** 2 High-Speed Input $195.00

P2-HSO** 2 High-Speed Output $195.00

P2-SCM 4 ports Serial Communications Module $165.00

** ZIPLink required.

Productivity2000 Analog Input Modules

Part Number Number of 
Channels Description Price

P2-04AD 4 Analog Input (Voltage/Current) $195.00

P2-08AD-1 8 Analog Input (Current) $199.00

P2-08AD-2 8 Analog Input (Voltage) $219.00

P2-08ADL-1* 8 Analog Input (Current) $143.00

P2-08ADL-2* 8 Analog Input (Voltage) $157.50

P2-16AD-1 16 Analog Input (Current) $249.00

P2-16AD-2 16 Analog Input (Voltage) $275.00

P2-16ADL-1* 16 Analog Input (Current) $178.00

P2-16ADL-2* 16 Analog Input (Voltage) $196.00

P2-06RTD 6 Analog RTD Input $325.00

P2-08THM 8 Analog Thermocouple Input $329.00

P2-08NTC 8 Analog Thermistor Input $265.00

Analog Output Modules

* Low resolution analog modules without OLED display.
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Step Three: Attach field wiring using removable terminal 
block or ZIPLink wiring system. 

Step One: Align module 
catch with base slot and 
rotate module into con-
nector.

WARNING: Explosion hazard – Do not connect or disconnect connec-
tors or operate switches while circuit is live unless the area is known to 
be non-hazardous. Do not hot-swap modules unless the area is known to 
be non-hazardous.

Locked Unlocked1 Align
with slot

2 rotate
to seated
position

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Step Two: Pull top lock-
ing tab toward module 
face. Click indicates lock is 
engaged.

WARNING: Do not apply field power until 
the following steps are completed. See hot-
swapping procedure for exceptions.

I/O Module Installation Procedure
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DC Output Modules

P2-16TD2P  $69.00
Sourcing Output
The P2-16TD2P DC Output Module provides 
sixteen 24VDC sourcing outputs with short-circuit 
and overload protection. 

We recommend using prewired ZIPLink cables and 
connection modules.  See Wiring Solutions. 

If you wish to hand-wire your module, a remov-
able terminal block is sold separately.  Order part 
number P2-RTB or P2-RTB-1. 

Terminal block sold 
separately

ULC USR

Output Specifications
Outputs per Module 16 sourcing
Voltage Rating 24VDC
Operating Voltage Range 21.6–26.4 VDC
Maximum Output Current 0.25 A continuous

On Voltage Drop 0.7 VDC

Maximum Inrush Current Self-limited
OFF to ON Response 0.5 ms
ON to OFF Response 0.5 ms
Overcurrent Trip 0.6 A min., 1.2 A max.

Minimum Load Current to Avoid 
Open Load Fault Detection

113µA

Overtemperature Shutdown Independent to each output 

Load Resistance to Avoid Open 
Load Fault Detection

<58kΩ

Status Indicators Logic Side (16 points)
External 24V Error Indicator Logic Side (1 point)
Fault Condition Indicator Logic Side (16 points)
Commons 1
Fuses None

External DC Power Required 
24VDC @ 55mA  
(not including 0.25 A per point)

General Specifications
Operating Temperature 0° to 60°C (32° to 140°F)
Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted 
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1 second
Insulation Resistance >10MΩ @ 500VDC
Heat Dissipation 2.6 W
Enclosure Type Open Equipment
Module Keying to Backplane Electronic

Module Location Any I/O slot in a Productivity2000 System.

Field Wiring
Use ZIPLink Wiring System or removable 
terminal block (not included).  See Wiring 
Solutions.

EU Directive
See the “EU Directive” topic in the Productivity 
Suite Help File.  Information can also be 
obtained at: www.productivity2000.com

Connector Type (Sold separately) 18 Position Removable Terminal Block
Weight 90g (3.2 oz)

Agency Approvals**
UL508 file E139594, Canada & USA
CE (EN61131-2*)

LED Status
Fault Condition Fault Status Indication Operation to Reset Fault

Missing External 24VDC ‘V1’ LED is ON Apply external 24VDC

Open Load (Note 1)
‘F’ LED is ON (Note 2)

Connect the load
Over Temperature or Over 
Load Current

Turn the output OFF or 
cycle power 

Note 1:  Open Load Fault is always enabled, but is only valid when output is OFF.  If Open Load Fault happens while 
output is ON, fault will not appear until output turns OFF.

Note 2:  The SEL button cycles between the output status and fault status.  If the “F” LED is OFF the numbered LEDs 
are showing output status.  If the “F” LED is ON the numbered LEDs are showing fault status of each output. 
The “V1” LED is independent of fault or output display.

*Meets EMC and Safety requirements.  See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval 
Checklist section on the specific component part number web page.
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DC Output Modules

P2-16TD2P (cont’d)

Wiring Diagrams

Removable Terminal Block Specifications
Part Number P2-RTB P2-RTB-1
Number of 
Positions 18 Screw Terminals 18 Spring Clamp Terminals

Wire Range 

30-16 AWG (0.051–1.31 mm²) 
Solid / Stranded Conductor  
3/64 in (1.2 mm) Insulation 
Maximum
1/4 in (6–7 mm) Strip Length

28-16 AWG (0.081–1.31 mm²) 
Solid / Stranded Conductor  
3/64 in (1.2 mm) Insulation 
Maximum
19/64 in (7–8 mm) Strip Length

Conductors “USE COPPER CONDUCTORS, 75°C” or Equivalent.

Screw Driver 
Width 1/8 inch (3.8 mm) Maximum

Screw Size M2 N/A

Screw Torque 2.5 lb·in (0.28 N·m) N/A
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Wiring I/O Modules

ZIPLink Module

ZIPLink Pre-Wired 
Terminal Block Cable

ZIPLink Pigtail Cable

Terminal Block Removal

There are two available methods for 
wiring most I/O modules: The ZIPLink 
wiring system or hand wiring to the 
optional removable I/O module terminal 
blocks.

Note: Thermocouple and RTD modules 
are not compatible with the ZIPLink 
system and are shipped with the optional 
terminal blocks included.

ZIPLinks Wiring Systems
For wiring I/O modules, we strongly 
recommend using pre-wired ZIPLinks 
wiring systems, which eliminate the need 
for hand wiring modules to terminal 
blocks.

See the selection matrix guide on the 
following pages.

Removable Terminal Block P2-RTB

Removable Terminal Block P2-RTB-1

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Removable Terminal 
Blocks
For most I/O modules you can also 
purchase a removable terminal block 
(part no. P2-RTB or P2-RTB-1). 

Note: P2-RTB supplied with Thermocouple 
and RTD modules. 
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Wiring Solutions 

ZIPLinks eliminate the normally tedious process of wiring between 
devices by utilizing prewired cables and DIN rail mount connector 
modules.  It’s as simple as plugging in a  cable connector at either 
end and terminating wires at only one end.  Prewired cables keep  
installation clean and efficient, using half the space at a fraction 
of the cost of standard terminal blocks.  There are several wiring  
solutions available when using the ZIPLink System ranging from 

CPU I/O-to-ZIPLink Connector Modules that are ready for field  
termination, options for connecting to third party devices, GS 
Series, DuraPulse and SureServo Drives, and specialty relay, 
transorb and communications modules.  Pre-printed I/O-specific 
adhesive label strips for quick marking of ZIPLink modules are 
provided with ZIPLink cables.  See the following solutions to help 
determine the best ZIPLink system for your application.

Solution 1:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to ZIPLink Connector Modules
When looking for quick and easy I/O-to-field termination, a 
ZIPLink connector module used in conjunction with a prewired 
ZIPLink cable, consisting of an I/O terminal block at one end 
and a multi-pin connector at the other end, is the best solution.

Use the CPU I/O Modules to ZIPLink Connector 
Modules selector tables located in the ZIPLink Wiring 
Solutions section to:

1. Locate your I/O module/CPU, 
2. Select a ZIPLink Module, and   
3. Select a corresponding ZIPLink Cable.

Use the Drives Communication selector tables located 
in the ZIPLink Wiring Solutions section to: 

1. Locate your Drive and type of communications, and 
2. Select a ZIPLink cable and other associated hardware.

Solution 2:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to 3rd Party Devices
When wanting to connect I/O to another device within close 
proximity of the I/O modules, no extra terminal blocks are 
necessary when using the ZIPLink Pigtail Cables. ZIPLink Pigtail 
Cables are prewired to an I/O terminal block with color-coded 
pigtail with soldered-tip wires on the other end.

Wiring Solutions using the ZIPLink Wiring System

Use the I/O Modules to 3rd Party Devices selector 
tables located in the ZIPLink Wiring Solutions section 
to:

1. Locate your CPU I/O module, and   
2.  Select a ZIPLink Pigtail Cable that is compatible  

with your 3rd party device.

Solution 3: GS Series and DuraPulse Drives 
Communication Cables
Need to communicate via Modbus RTU to a drive or a network 
of drives? 

ZIPLink cables are available in a wide range of  
configurations for connecting to CPUs, SureServo, SureStep, 
Stellar Soft Starter and AC drives.  Add a ZIPLink communica-
tions module to quickly and easily set up a multi-device network. 
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Wiring Solutions 

Solution 4:  Serial Communications Cables
ZIPLink offers communications cables for use with DirectLOGIC, CLICK,  
Productivity2000 and Productivity3000 CPUs, that can also be used 
with other communications devices.  Connections include a 6-pin RJ12 
or 9-pin, 15-pin and 25-pin D-Sub connectors which can be used in 
conjunction with the RJ12 or D-Sub Feedthrough modules.

Using the Serial Communications Cables selector 
table located in the ZIPLink Wiring Solutions section, 

1. Locate your connector type  
2. Select a cable.

Solution 5:  Specialty ZIPLink Modules
For additional application solutions, ZIPLink Specialty Modules are avail-
able in a variety of configurations including stand-alone relays, 24VDC 
and 120VAC transorb modules, D-Sub and RJ12 feedthrough modules, 
communication port adapter and distribution modules, and SureServo 
50-pin I/O interface connection.  

Using the ZIPLink Specialty Modules selector table 
located in the ZIPLink Wiring Solutions section: 

1. Locate the type of application.  
2. Select a ZIPLink module.

Solution 6:  ZIPLink Connector Modules to 3rd Party 
Devices
If you need a way to connect your device to terminal blocks without all 
that wiring time, then our pigtail cables with color-coded soldered-tip 
wires are a good solution.  Used in conjunction with any compatible 
ZIPLink Connector Modules, a pigtail cable keeps wiring clean and 
easy and reduces troubleshooting time.

Use the Universal Connector Modules and Pigtail 
Cables table located in the ZIPLink Wiring Solutions 
section to:

1. Select module type, 
2. Select the number of pins, 
3. Select cable.
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Output Module ZIPLink Selector

I/O 
Output 
Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08TD1S 8

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08TD2S 8

P2-15TD1 15

P2-15TD2 15

P2-08TD1P 18

P2-08TD2P 18

P2-08TRS 18

P2-08TAS 18

P2-16TA 18
Feedthrough ZL-RTB20 (-1)

Fuse ZL-RFU20 2

P2-16TD1P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sourcing)
ZL-RRL16-24-1 

ZL-RRL16W-24-1 
ZL-RRL16F-24-1 

ZL-RRL16HDF-24-1

P2-16TD2P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sinking)
ZL-RRL16-24-2 

ZL-RRL16W-24-2 
ZL-RRL16F-24-2 

ZL-RRL16HDF-24-2

P2-32TD1P 32
Feedthrough ZL-RTB40 (-1) ZL-CBL40 *

P2-32TD2P 32

P2-16TR 18
Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *
Fuse ZL-RFU20 2

*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system
2  Note: Fuses (5 x 20 mm) are not included.  See Edison Electronic Fuse section 

for (5 x 20 mm) fuse. S500 and GMA electronic circuit protection for fast-acting 
maximum protection. S506 and GMC electronic circuit protection for time-
delay performance. Ideal for inductive circuits. 
To ensure proper operation, do not exceed the voltage and current rating of 
ZIPLink module. ZL-RFU20 = 2A per circuit; ZL-RFU40 = 400 mA per circuit.

Productivity2000 Specialty & Motion Modules  
ZIPLink Selector

I/O 
Module

ZIPLink

# of Terms Component Part No. Cable 
 Part No.

P2-HSI
40 Feedthrough ZL-RTB40 (-1) ZL-CBL40 *S

P2-HSO

P2-08SIM
See Note 1

P2-SCM

Productivity2000 Input Module ZIPLink Selector

I/O 
Input 

Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08ND3

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-16ND3
Sensor/LED ZL-LTB16-24-1

P2-08NE3
Feedthrough ZL-RTB20 (-1)

P2-16NE3
Sensor/LED ZL-LTB16-24-1

P2-32ND3 40
Feedthrough ZL-RTB40 (-1)

ZL-CBL40 *
Sensor/LED ZL-LTB32-24-1

P2-32NE3 40
Feedthrough ZL-RTB40 (-1)

Sensor/LED ZL-LTB32-24-1

P2-08NAS 8
Feedthrough ZL-RTB20 (-1) ZL-P2-CBL18 *

P2-16NA 18

Discrete Input Modules Discrete Output Modules

Specialty Modules
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Analog Input Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04AD

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08AD-1

P2-08AD-2

P2-08ADL-1

P2-08ADL-2

P2-16AD-1

24 ZL-P2-CBL24 *
P2-16AD-2

P2-16ADL-1

P2-16ADL-2

P2-06RTD Matched Only See Note 1

P2-08THM T/C Wire Only See Note 1

P2-08NTC Copper 
Conductors See Note 1

Productivity2000 Analog Output Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04DA

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-04DAL-1

P2-04DAL-2

P2-08DA-1

P2-08DA-2

P2-08DAL-1

P2-08DAL-2

P2-16DA-1

24 ZL-P2-CBL24 *
P2-16DA-2

P2-16DAL-1

P2-16DAL-2

P2-8AD4DA-1
18 ZL-P2-CBL18 *

P2-8AD4DA-2*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system.

Analog Input Modules Analog Output Modules
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I/O Modules
A variety of discrete, analog and specialty I/O modules are available for use in a 
Productivity2000 System.  Specifications for each module are on the following pages.

A filler module is available for unused I/O module slots (part number P2-FILL).

Productivity2000 Discrete Output Modules

Part Number Number of 
Outputs Description Price

P2-08TD1S 8 Isolated Sinking $47.00

P2-08TD2S 8 Isolated Sourcing $47.00

P2-15TD1 15 Sinking $65.00

P2-15TD2 15 Sourcing $65.00

P2-08TD1P 8 Sinking Protected $41.00

P2-08TD2P 8 Sourcing Protected $41.00

P2-16TD1P 16 Sinking Protected $69.00

P2-16TD2P 16 Sourcing Protected $69.00

P2-32TD1P 32 Sinking Protected $99.00

P2-32TD2P 32 Sourcing Protected $99.00

P2-08TAS 8 Isolated AC $105.00

P2-16TA 16 100-240 VAC Output $129.00

P2-08TRS 8 Isolated Relay $51.00

P2-16TR 16 Relay $95.00

Discrete Input Modules Discrete Output Modules
Productivity2000 Discrete Input Modules

Part Number Number 
of Inputs Description Price

P2-08SIM 8 Input Simulator Module $47.00

P2-08ND3 8 Sinking/Sourcing 12–24 VDC $46.00

P2-08NE3 8 Sinking/Sourcing 24V AC/DC $40.00

P2-16ND3 16 Sinking/Sourcing 12–24 VDC $69.00

P2-16NE3 16 Sinking/Sourcing 24V AC/DC $69.00

P2-32ND3 32 Sinking/Sourcing 24 VDC $99.00

P2-32NE3 32 Sinking/Sourcing 24V AC/DC $99.00

P2-08NAS 8 AC Isolated 100-120 VAC $77.00

P2-16NA 16 AC 100-240 VAC $105.00

Productivity2000 Analog Output Modules

Part Number Number of 
Channels Description Price

P2-04DA 4 Analog Output (Voltage/Current) $194.00

P2-04DAL-1* 4 Analog Output (Current) $110.00

P2-04DAL-2* 4 Analog Output (Voltage) $101.00

P2-08DA-1 8 Analog Output (Current) $269.00

P2-08DA-2 8 Analog Output (Voltage) $249.00

P2-08DAL-1* 8 Analog Output (Current) $202.00

P2-08DAL-2* 8 Analog Output (Voltage) $195.50

P2-16DA-1 16 Analog Output (Current) $354.00

P2-16DA-2 16 Analog Output (Voltage) $339.00

P2-16DAL-1* 16 Analog Output (Current) $253.00

P2-16DAL-2* 16 Analog Output (Voltage) $243.00

Productivity2000 Analog Input/Output Modules

Part Number Number of 
Channels Description Price

P2-8AD4DA-1 8/4 Analog Input/Output (Current) $310.00

P2-8AD4DA-2 8/4 Analog Input/Output (Voltage) $310.00

Specialty Modules

Analog Input Modules

Productivity2000 Specialty Modules

Part Number Number of 
Channels Description Price

P2-HSI** 2 High-Speed Input $195.00

P2-HSO** 2 High-Speed Output $195.00

P2-SCM 4 ports Serial Communications Module $165.00

** ZIPLink required.

Productivity2000 Analog Input Modules

Part Number Number of 
Channels Description Price

P2-04AD 4 Analog Input (Voltage/Current) $195.00

P2-08AD-1 8 Analog Input (Current) $199.00

P2-08AD-2 8 Analog Input (Voltage) $219.00

P2-08ADL-1* 8 Analog Input (Current) $143.00

P2-08ADL-2* 8 Analog Input (Voltage) $157.50

P2-16AD-1 16 Analog Input (Current) $249.00

P2-16AD-2 16 Analog Input (Voltage) $275.00

P2-16ADL-1* 16 Analog Input (Current) $178.00

P2-16ADL-2* 16 Analog Input (Voltage) $196.00

P2-06RTD 6 Analog RTD Input $325.00

P2-08THM 8 Analog Thermocouple Input $329.00

P2-08NTC 8 Analog Thermistor Input $265.00

Analog Output Modules

* Low resolution analog modules without OLED display.
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Step Three: Attach field wiring using removable terminal 
block or ZIPLink wiring system. 

Step One: Align module 
catch with base slot and 
rotate module into con-
nector.

WARNING: Explosion hazard – Do not connect or disconnect connec-
tors or operate switches while circuit is live unless the area is known to 
be non-hazardous. Do not hot-swap modules unless the area is known to 
be non-hazardous.

Locked Unlocked1 Align
with slot

2 rotate
to seated
position

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Step Two: Pull top lock-
ing tab toward module 
face. Click indicates lock is 
engaged.

WARNING: Do not apply field power until 
the following steps are completed. See hot-
swapping procedure for exceptions.

I/O Module Installation Procedure
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Analog Input Modules

P2-16AD-1  $249.00
Current Analog Input
The P2-16AD-1 Current Analog Input Module provides sixteen 
channels for receiving 0 to 20 mA input signals.

1  1 4 . 5 4
2  0 3 . 2 3
3   7 . 2 3
4   U N D E R
5   3 . 2 3
6    O V E R
7   2 . 3 2
8   S P A R E

M
A
M
A
M
A

M
A

M
A

ULC USR

Input Specifications
Input Channels 16 sinking

Module Signal Input Range 0–20mA

Signal Resolution 16-bit

Resolution Value of LSB 
(least significant bit)

0–20mA = 305μA per count 
(1 LSB = 1 count)

Data Range 0 to 65535 counts

Input Type Single-ended (1 common)

Maximum Continuous Overload ±31mA

Input Impedance 250Ω ±0.1% 1/4 W

Filter Characteristics Low Pass, -3dB @ 100Hz

Sample Duration Time 4ms per channel 
(does not include ladder scan time)

All Channel Update Rate 112ms

Open Circuit Detection Time Zero reading within 1s

Conversion Method Successive approximation

Accuracy vs. Temperature ±25PPM / ºC maximum

Maximum Inaccuracy 0.1% of range 
(including temperature drift)

Linearity Error (end to end) ±10 LSB maximum (±0.015% of range) 
Monotonic with no missing codes

Input Stability and Repeatability ±10 LSB

Full Scale Calibration Error 
(not including offset) ±10 LSB maximum (±0.015% of range)

Offset Calibration Error ±10 LSB maximum

Max Crosstalk -76dB, ±10 LSB

Recommended Fuse (external) Edison S500-32-R, 0.032 A fuse

External DC Power Required 24VDC (-20% / +25%) 35mA

General Specifications
Operating Temperature 0º to 60ºC (32º to 140ºF)

Storage Temperature -20º to 70ºC (-4º to 158ºF)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1 second

Insulation Resistance >10MΩ @ 500VDC

Heat Dissipation 800mW

Enclosure Type Open Equipment

Module Keying to Backplane Electronic

Module Location Any I/O slot in a Productivity2000 System

Field Wiring
ZIPLink Wiring System ONLY. See Wiring 
Solutions. Must use copper conductors 75°C or 
equivalent.

EU Directive
See the “EU Directive” topic in the Productivity 
Suite Help File.  Information can also be obtained 
at: www.productivity2000.com

Connector Type 24-Pin Molex Style 43025-2400

Weight 90g (3.2 oz)

Agency Approvals**
UL508 File E139594, Canada & USA
CE (EN61131-2*)

We recommend using pre-wired ZIPLink cables and 
connection modules.  See Wiring Solutions. 

Module connector type is a 24-pin Molex Style 
43025-2400.

No terminal block sold 
for this module; ZIPLink 

required.

*Meets EMC and Safety requirements.  See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval 
Checklist section on the specific component part number web page.
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Analog Input Modules

P2-16AD-1 (cont’d)

Connector Specifications
Connector Type 24-Pin Molex Style 43025-2400

Number of Pins 24

Pin Spacing 3x3 mm (0.118 x 0.118 in)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

ISOLATED
ANALOG
CIRCUIT
POWERCH11 ADC

CH15 ADC
CH12 ADC
CH16 ADC

COM
COM
COM
COM
I1+
I5+
I2+
I6+
I3+
I7+
I4+
I8+
+V
+V
-V
-V
I9+

I13+
I10+
I14+
I11+
I15+
I12+
I16+

CH9 ADC
CH13 ADC
CH10 ADC
CH14 ADC

CH3 ADC
CH7 ADC
CH4 ADC
CH8 ADC

CH1 ADC
CH5 ADC
CH2 ADC
CH6 ADC

+

ISOLATED ANALOG
CIRCUIT COMMON

INTERNAL
MODULE

CIRCUITRY

ZL-RTB20 
Labels

.032A2-Wire 4-20 mA
Transmitter

fuse

.032A
fuse

Note: Do not connect both ends of shield.

I+

I+

COM
4-Wire 4-20 mA

Transmitter

Current Input Circuits

2-Wire Transmitter

4-Wire Transmitter

An Edison S500-32-R  0.032A fast-acting 
fuse is recommended for current loops.

+24VDC User 
Supplied Power 

+

–

+

–

User Supplied
Transmitter Power 

AC or DC

+
.032A

fuse

COM

I+

3-Wire Current
Transmitter

3-Wire Transmitter

+

–
+24VDC User 

Supplied Power 

+ –

+ –

COM

.032A2-Wire 4-20 mA
Transmitter

fuse

.032A
fuse

Note: Do not connect both ends of shield.

I+

I+

COM
4-Wire 4-20 mA

Transmitter

Current Input Circuits

2-Wire Transmitter

4-Wire Transmitter

An Edison S500-32-R  0.032A fast-acting 
fuse is recommended for current loops.

+24VDC User 
Supplied Power 

+

–

+

–

User Supplied
Transmitter Power 

AC or DC

+
.032A

fuse

COM

I+

3-Wire Current
Transmitter

3-Wire Transmitter

+

–
+24VDC User 

Supplied Power 

+ –

+ –

COM

Wiring Diagrams
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Wiring I/O Modules

ZIPLink Module

ZIPLink Pre-Wired 
Terminal Block Cable

ZIPLink Pigtail Cable

Terminal Block Removal

There are two available methods for 
wiring most I/O modules: The ZIPLink 
wiring system or hand wiring to the 
optional removable I/O module terminal 
blocks.

Note: Thermocouple and RTD modules 
are not compatible with the ZIPLink 
system and are shipped with the optional 
terminal blocks included.

ZIPLinks Wiring Systems
For wiring I/O modules, we strongly 
recommend using pre-wired ZIPLinks 
wiring systems, which eliminate the need 
for hand wiring modules to terminal 
blocks.

See the selection matrix guide on the 
following pages.

Removable Terminal Block P2-RTB

Removable Terminal Block P2-RTB-1

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Removable Terminal 
Blocks
For most I/O modules you can also 
purchase a removable terminal block 
(part no. P2-RTB or P2-RTB-1). 

Note: P2-RTB supplied with Thermocouple 
and RTD modules. 
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Wiring Solutions 

ZIPLinks eliminate the normally tedious process of wiring between 
devices by utilizing prewired cables and DIN rail mount connector 
modules.  It’s as simple as plugging in a  cable connector at either 
end and terminating wires at only one end.  Prewired cables keep  
installation clean and efficient, using half the space at a fraction 
of the cost of standard terminal blocks.  There are several wiring  
solutions available when using the ZIPLink System ranging from 

CPU I/O-to-ZIPLink Connector Modules that are ready for field  
termination, options for connecting to third party devices, GS 
Series, DuraPulse and SureServo Drives, and specialty relay, 
transorb and communications modules.  Pre-printed I/O-specific 
adhesive label strips for quick marking of ZIPLink modules are 
provided with ZIPLink cables.  See the following solutions to help 
determine the best ZIPLink system for your application.

Solution 1:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to ZIPLink Connector Modules
When looking for quick and easy I/O-to-field termination, a 
ZIPLink connector module used in conjunction with a prewired 
ZIPLink cable, consisting of an I/O terminal block at one end 
and a multi-pin connector at the other end, is the best solution.

Use the CPU I/O Modules to ZIPLink Connector 
Modules selector tables located in the ZIPLink Wiring 
Solutions section to:

1. Locate your I/O module/CPU, 
2. Select a ZIPLink Module, and   
3. Select a corresponding ZIPLink Cable.

Use the Drives Communication selector tables located 
in the ZIPLink Wiring Solutions section to: 

1. Locate your Drive and type of communications, and 
2. Select a ZIPLink cable and other associated hardware.

Solution 2:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to 3rd Party Devices
When wanting to connect I/O to another device within close 
proximity of the I/O modules, no extra terminal blocks are 
necessary when using the ZIPLink Pigtail Cables. ZIPLink Pigtail 
Cables are prewired to an I/O terminal block with color-coded 
pigtail with soldered-tip wires on the other end.

Wiring Solutions using the ZIPLink Wiring System

Use the I/O Modules to 3rd Party Devices selector 
tables located in the ZIPLink Wiring Solutions section 
to:

1. Locate your CPU I/O module, and   
2.  Select a ZIPLink Pigtail Cable that is compatible  

with your 3rd party device.

Solution 3: GS Series and DuraPulse Drives 
Communication Cables
Need to communicate via Modbus RTU to a drive or a network 
of drives? 

ZIPLink cables are available in a wide range of  
configurations for connecting to CPUs, SureServo, SureStep, 
Stellar Soft Starter and AC drives.  Add a ZIPLink communica-
tions module to quickly and easily set up a multi-device network. 
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Wiring Solutions 

Solution 4:  Serial Communications Cables
ZIPLink offers communications cables for use with DirectLOGIC, CLICK,  
Productivity2000 and Productivity3000 CPUs, that can also be used 
with other communications devices.  Connections include a 6-pin RJ12 
or 9-pin, 15-pin and 25-pin D-Sub connectors which can be used in 
conjunction with the RJ12 or D-Sub Feedthrough modules.

Using the Serial Communications Cables selector 
table located in the ZIPLink Wiring Solutions section, 

1. Locate your connector type  
2. Select a cable.

Solution 5:  Specialty ZIPLink Modules
For additional application solutions, ZIPLink Specialty Modules are avail-
able in a variety of configurations including stand-alone relays, 24VDC 
and 120VAC transorb modules, D-Sub and RJ12 feedthrough modules, 
communication port adapter and distribution modules, and SureServo 
50-pin I/O interface connection.  

Using the ZIPLink Specialty Modules selector table 
located in the ZIPLink Wiring Solutions section: 

1. Locate the type of application.  
2. Select a ZIPLink module.

Solution 6:  ZIPLink Connector Modules to 3rd Party 
Devices
If you need a way to connect your device to terminal blocks without all 
that wiring time, then our pigtail cables with color-coded soldered-tip 
wires are a good solution.  Used in conjunction with any compatible 
ZIPLink Connector Modules, a pigtail cable keeps wiring clean and 
easy and reduces troubleshooting time.

Use the Universal Connector Modules and Pigtail 
Cables table located in the ZIPLink Wiring Solutions 
section to:

1. Select module type, 
2. Select the number of pins, 
3. Select cable.
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Output Module ZIPLink Selector

I/O 
Output 
Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08TD1S 8

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08TD2S 8

P2-15TD1 15

P2-15TD2 15

P2-08TD1P 18

P2-08TD2P 18

P2-08TRS 18

P2-08TAS 18

P2-16TA 18
Feedthrough ZL-RTB20 (-1)

Fuse ZL-RFU20 2

P2-16TD1P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sourcing)
ZL-RRL16-24-1 

ZL-RRL16W-24-1 
ZL-RRL16F-24-1 

ZL-RRL16HDF-24-1

P2-16TD2P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sinking)
ZL-RRL16-24-2 

ZL-RRL16W-24-2 
ZL-RRL16F-24-2 

ZL-RRL16HDF-24-2

P2-32TD1P 32
Feedthrough ZL-RTB40 (-1) ZL-CBL40 *

P2-32TD2P 32

P2-16TR 18
Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *
Fuse ZL-RFU20 2

*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system
2  Note: Fuses (5 x 20 mm) are not included.  See Edison Electronic Fuse section 

for (5 x 20 mm) fuse. S500 and GMA electronic circuit protection for fast-acting 
maximum protection. S506 and GMC electronic circuit protection for time-
delay performance. Ideal for inductive circuits. 
To ensure proper operation, do not exceed the voltage and current rating of 
ZIPLink module. ZL-RFU20 = 2A per circuit; ZL-RFU40 = 400 mA per circuit.

Productivity2000 Specialty & Motion Modules  
ZIPLink Selector

I/O 
Module

ZIPLink

# of Terms Component Part No. Cable 
 Part No.

P2-HSI
40 Feedthrough ZL-RTB40 (-1) ZL-CBL40 *S

P2-HSO

P2-08SIM
See Note 1

P2-SCM

Productivity2000 Input Module ZIPLink Selector

I/O 
Input 

Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08ND3

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-16ND3
Sensor/LED ZL-LTB16-24-1

P2-08NE3
Feedthrough ZL-RTB20 (-1)

P2-16NE3
Sensor/LED ZL-LTB16-24-1

P2-32ND3 40
Feedthrough ZL-RTB40 (-1)

ZL-CBL40 *
Sensor/LED ZL-LTB32-24-1

P2-32NE3 40
Feedthrough ZL-RTB40 (-1)

Sensor/LED ZL-LTB32-24-1

P2-08NAS 8
Feedthrough ZL-RTB20 (-1) ZL-P2-CBL18 *

P2-16NA 18

Discrete Input Modules Discrete Output Modules

Specialty Modules
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Analog Input Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04AD

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08AD-1

P2-08AD-2

P2-08ADL-1

P2-08ADL-2

P2-16AD-1

24 ZL-P2-CBL24 *
P2-16AD-2

P2-16ADL-1

P2-16ADL-2

P2-06RTD Matched Only See Note 1

P2-08THM T/C Wire Only See Note 1

P2-08NTC Copper 
Conductors See Note 1

Productivity2000 Analog Output Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04DA

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-04DAL-1

P2-04DAL-2

P2-08DA-1

P2-08DA-2

P2-08DAL-1

P2-08DAL-2

P2-16DA-1

24 ZL-P2-CBL24 *
P2-16DA-2

P2-16DAL-1

P2-16DAL-2

P2-8AD4DA-1
18 ZL-P2-CBL18 *

P2-8AD4DA-2*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system.

Analog Input Modules Analog Output Modules
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I/O Modules
A variety of discrete, analog and specialty I/O modules are available for use in a 
Productivity2000 System.  Specifications for each module are on the following pages.

A filler module is available for unused I/O module slots (part number P2-FILL).

Productivity2000 Discrete Output Modules

Part Number Number of 
Outputs Description Price

P2-08TD1S 8 Isolated Sinking $47.00

P2-08TD2S 8 Isolated Sourcing $47.00

P2-15TD1 15 Sinking $65.00

P2-15TD2 15 Sourcing $65.00

P2-08TD1P 8 Sinking Protected $41.00

P2-08TD2P 8 Sourcing Protected $41.00

P2-16TD1P 16 Sinking Protected $69.00

P2-16TD2P 16 Sourcing Protected $69.00

P2-32TD1P 32 Sinking Protected $99.00

P2-32TD2P 32 Sourcing Protected $99.00

P2-08TAS 8 Isolated AC $105.00

P2-16TA 16 100-240 VAC Output $129.00

P2-08TRS 8 Isolated Relay $51.00

P2-16TR 16 Relay $95.00

Discrete Input Modules Discrete Output Modules
Productivity2000 Discrete Input Modules

Part Number Number 
of Inputs Description Price

P2-08SIM 8 Input Simulator Module $47.00

P2-08ND3 8 Sinking/Sourcing 12–24 VDC $46.00

P2-08NE3 8 Sinking/Sourcing 24V AC/DC $40.00

P2-16ND3 16 Sinking/Sourcing 12–24 VDC $69.00

P2-16NE3 16 Sinking/Sourcing 24V AC/DC $69.00

P2-32ND3 32 Sinking/Sourcing 24 VDC $99.00

P2-32NE3 32 Sinking/Sourcing 24V AC/DC $99.00

P2-08NAS 8 AC Isolated 100-120 VAC $77.00

P2-16NA 16 AC 100-240 VAC $105.00

Productivity2000 Analog Output Modules

Part Number Number of 
Channels Description Price

P2-04DA 4 Analog Output (Voltage/Current) $194.00

P2-04DAL-1* 4 Analog Output (Current) $110.00

P2-04DAL-2* 4 Analog Output (Voltage) $101.00

P2-08DA-1 8 Analog Output (Current) $269.00

P2-08DA-2 8 Analog Output (Voltage) $249.00

P2-08DAL-1* 8 Analog Output (Current) $202.00

P2-08DAL-2* 8 Analog Output (Voltage) $195.50

P2-16DA-1 16 Analog Output (Current) $354.00

P2-16DA-2 16 Analog Output (Voltage) $339.00

P2-16DAL-1* 16 Analog Output (Current) $253.00

P2-16DAL-2* 16 Analog Output (Voltage) $243.00

Productivity2000 Analog Input/Output Modules

Part Number Number of 
Channels Description Price

P2-8AD4DA-1 8/4 Analog Input/Output (Current) $310.00

P2-8AD4DA-2 8/4 Analog Input/Output (Voltage) $310.00

Specialty Modules

Analog Input Modules

Productivity2000 Specialty Modules

Part Number Number of 
Channels Description Price

P2-HSI** 2 High-Speed Input $195.00

P2-HSO** 2 High-Speed Output $195.00

P2-SCM 4 ports Serial Communications Module $165.00

** ZIPLink required.

Productivity2000 Analog Input Modules

Part Number Number of 
Channels Description Price

P2-04AD 4 Analog Input (Voltage/Current) $195.00

P2-08AD-1 8 Analog Input (Current) $199.00

P2-08AD-2 8 Analog Input (Voltage) $219.00

P2-08ADL-1* 8 Analog Input (Current) $143.00

P2-08ADL-2* 8 Analog Input (Voltage) $157.50

P2-16AD-1 16 Analog Input (Current) $249.00

P2-16AD-2 16 Analog Input (Voltage) $275.00

P2-16ADL-1* 16 Analog Input (Current) $178.00

P2-16ADL-2* 16 Analog Input (Voltage) $196.00

P2-06RTD 6 Analog RTD Input $325.00

P2-08THM 8 Analog Thermocouple Input $329.00

P2-08NTC 8 Analog Thermistor Input $265.00

Analog Output Modules

* Low resolution analog modules without OLED display.
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Step Three: Attach field wiring using removable terminal 
block or ZIPLink wiring system. 

Step One: Align module 
catch with base slot and 
rotate module into con-
nector.

WARNING: Explosion hazard – Do not connect or disconnect connec-
tors or operate switches while circuit is live unless the area is known to 
be non-hazardous. Do not hot-swap modules unless the area is known to 
be non-hazardous.

Locked Unlocked1 Align
with slot

2 rotate
to seated
position

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Step Two: Pull top lock-
ing tab toward module 
face. Click indicates lock is 
engaged.

WARNING: Do not apply field power until 
the following steps are completed. See hot-
swapping procedure for exceptions.

I/O Module Installation Procedure
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Wiring I/O Modules

ZIPLink Module

ZIPLink Pre-Wired 
Terminal Block Cable

ZIPLink Pigtail Cable

Terminal Block Removal

There are two available methods for 
wiring most I/O modules: The ZIPLink 
wiring system or hand wiring to the 
optional removable I/O module terminal 
blocks.

Note: Thermocouple and RTD modules 
are not compatible with the ZIPLink 
system and are shipped with the optional 
terminal blocks included.

ZIPLinks Wiring Systems
For wiring I/O modules, we strongly 
recommend using pre-wired ZIPLinks 
wiring systems, which eliminate the need 
for hand wiring modules to terminal 
blocks.

See the selection matrix guide on the 
following pages.

Removable Terminal Block P2-RTB

Removable Terminal Block P2-RTB-1

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Removable Terminal 
Blocks
For most I/O modules you can also 
purchase a removable terminal block 
(part no. P2-RTB or P2-RTB-1). 

Note: P2-RTB supplied with Thermocouple 
and RTD modules. 
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Wiring Solutions 

ZIPLinks eliminate the normally tedious process of wiring between 
devices by utilizing prewired cables and DIN rail mount connector 
modules.  It’s as simple as plugging in a  cable connector at either 
end and terminating wires at only one end.  Prewired cables keep  
installation clean and efficient, using half the space at a fraction 
of the cost of standard terminal blocks.  There are several wiring  
solutions available when using the ZIPLink System ranging from 

CPU I/O-to-ZIPLink Connector Modules that are ready for field  
termination, options for connecting to third party devices, GS 
Series, DuraPulse and SureServo Drives, and specialty relay, 
transorb and communications modules.  Pre-printed I/O-specific 
adhesive label strips for quick marking of ZIPLink modules are 
provided with ZIPLink cables.  See the following solutions to help 
determine the best ZIPLink system for your application.

Solution 1:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to ZIPLink Connector Modules
When looking for quick and easy I/O-to-field termination, a 
ZIPLink connector module used in conjunction with a prewired 
ZIPLink cable, consisting of an I/O terminal block at one end 
and a multi-pin connector at the other end, is the best solution.

Use the CPU I/O Modules to ZIPLink Connector 
Modules selector tables located in the ZIPLink Wiring 
Solutions section to:

1. Locate your I/O module/CPU, 
2. Select a ZIPLink Module, and   
3. Select a corresponding ZIPLink Cable.

Use the Drives Communication selector tables located 
in the ZIPLink Wiring Solutions section to: 

1. Locate your Drive and type of communications, and 
2. Select a ZIPLink cable and other associated hardware.

Solution 2:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to 3rd Party Devices
When wanting to connect I/O to another device within close 
proximity of the I/O modules, no extra terminal blocks are 
necessary when using the ZIPLink Pigtail Cables. ZIPLink Pigtail 
Cables are prewired to an I/O terminal block with color-coded 
pigtail with soldered-tip wires on the other end.

Wiring Solutions using the ZIPLink Wiring System

Use the I/O Modules to 3rd Party Devices selector 
tables located in the ZIPLink Wiring Solutions section 
to:

1. Locate your CPU I/O module, and   
2.  Select a ZIPLink Pigtail Cable that is compatible  

with your 3rd party device.

Solution 3: GS Series and DuraPulse Drives 
Communication Cables
Need to communicate via Modbus RTU to a drive or a network 
of drives? 

ZIPLink cables are available in a wide range of  
configurations for connecting to CPUs, SureServo, SureStep, 
Stellar Soft Starter and AC drives.  Add a ZIPLink communica-
tions module to quickly and easily set up a multi-device network. 
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Wiring Solutions 

Solution 4:  Serial Communications Cables
ZIPLink offers communications cables for use with DirectLOGIC, CLICK,  
Productivity2000 and Productivity3000 CPUs, that can also be used 
with other communications devices.  Connections include a 6-pin RJ12 
or 9-pin, 15-pin and 25-pin D-Sub connectors which can be used in 
conjunction with the RJ12 or D-Sub Feedthrough modules.

Using the Serial Communications Cables selector 
table located in the ZIPLink Wiring Solutions section, 

1. Locate your connector type  
2. Select a cable.

Solution 5:  Specialty ZIPLink Modules
For additional application solutions, ZIPLink Specialty Modules are avail-
able in a variety of configurations including stand-alone relays, 24VDC 
and 120VAC transorb modules, D-Sub and RJ12 feedthrough modules, 
communication port adapter and distribution modules, and SureServo 
50-pin I/O interface connection.  

Using the ZIPLink Specialty Modules selector table 
located in the ZIPLink Wiring Solutions section: 

1. Locate the type of application.  
2. Select a ZIPLink module.

Solution 6:  ZIPLink Connector Modules to 3rd Party 
Devices
If you need a way to connect your device to terminal blocks without all 
that wiring time, then our pigtail cables with color-coded soldered-tip 
wires are a good solution.  Used in conjunction with any compatible 
ZIPLink Connector Modules, a pigtail cable keeps wiring clean and 
easy and reduces troubleshooting time.

Use the Universal Connector Modules and Pigtail 
Cables table located in the ZIPLink Wiring Solutions 
section to:

1. Select module type, 
2. Select the number of pins, 
3. Select cable.
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Output Module ZIPLink Selector

I/O 
Output 
Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08TD1S 8

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08TD2S 8

P2-15TD1 15

P2-15TD2 15

P2-08TD1P 18

P2-08TD2P 18

P2-08TRS 18

P2-08TAS 18

P2-16TA 18
Feedthrough ZL-RTB20 (-1)

Fuse ZL-RFU20 2

P2-16TD1P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sourcing)
ZL-RRL16-24-1 

ZL-RRL16W-24-1 
ZL-RRL16F-24-1 

ZL-RRL16HDF-24-1

P2-16TD2P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sinking)
ZL-RRL16-24-2 

ZL-RRL16W-24-2 
ZL-RRL16F-24-2 

ZL-RRL16HDF-24-2

P2-32TD1P 32
Feedthrough ZL-RTB40 (-1) ZL-CBL40 *

P2-32TD2P 32

P2-16TR 18
Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *
Fuse ZL-RFU20 2

*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system
2  Note: Fuses (5 x 20 mm) are not included.  See Edison Electronic Fuse section 

for (5 x 20 mm) fuse. S500 and GMA electronic circuit protection for fast-acting 
maximum protection. S506 and GMC electronic circuit protection for time-
delay performance. Ideal for inductive circuits. 
To ensure proper operation, do not exceed the voltage and current rating of 
ZIPLink module. ZL-RFU20 = 2A per circuit; ZL-RFU40 = 400 mA per circuit.

Productivity2000 Specialty & Motion Modules  
ZIPLink Selector

I/O 
Module

ZIPLink

# of Terms Component Part No. Cable 
 Part No.

P2-HSI
40 Feedthrough ZL-RTB40 (-1) ZL-CBL40 *S

P2-HSO

P2-08SIM
See Note 1

P2-SCM

Productivity2000 Input Module ZIPLink Selector

I/O 
Input 

Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08ND3

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-16ND3
Sensor/LED ZL-LTB16-24-1

P2-08NE3
Feedthrough ZL-RTB20 (-1)

P2-16NE3
Sensor/LED ZL-LTB16-24-1

P2-32ND3 40
Feedthrough ZL-RTB40 (-1)

ZL-CBL40 *
Sensor/LED ZL-LTB32-24-1

P2-32NE3 40
Feedthrough ZL-RTB40 (-1)

Sensor/LED ZL-LTB32-24-1

P2-08NAS 8
Feedthrough ZL-RTB20 (-1) ZL-P2-CBL18 *

P2-16NA 18

Discrete Input Modules Discrete Output Modules

Specialty Modules
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Analog Input Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04AD

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08AD-1

P2-08AD-2

P2-08ADL-1

P2-08ADL-2

P2-16AD-1

24 ZL-P2-CBL24 *
P2-16AD-2

P2-16ADL-1

P2-16ADL-2

P2-06RTD Matched Only See Note 1

P2-08THM T/C Wire Only See Note 1

P2-08NTC Copper 
Conductors See Note 1

Productivity2000 Analog Output Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04DA

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-04DAL-1

P2-04DAL-2

P2-08DA-1

P2-08DA-2

P2-08DAL-1

P2-08DAL-2

P2-16DA-1

24 ZL-P2-CBL24 *
P2-16DA-2

P2-16DAL-1

P2-16DAL-2

P2-8AD4DA-1
18 ZL-P2-CBL18 *

P2-8AD4DA-2*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system.

Analog Input Modules Analog Output Modules
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Analog Output Modules

P2-08DA-1  $269.00
Current Analog Output
The P2-08DA-1 Current Analog Output 
Module provides eight channels of 4 to 20 mA 
sourcing outputs.

We recommend using prewired ZIPLink cables and 
connection modules.  See Wiring Solutions. 

If you wish to hand-wire your module, a remov-
able terminal block is sold separately.  Order part 
number P2-RTB or. P2-RTB-1.

Output Specifications
Output Channels (Commons) 8

Module Signal Output Range 4–20mA

Output Signal Resolution 16-bit

Resolution Value of LSB 
(least significant bit)

4–20mA = 0.244 μA/count 
1 LSB = 1 count

Data Range 0 to 65535 counts

Output Type (sourcing) Current: 20mA max

Output Value in Fault Mode Near 0mA

Load Impedance 
(Minimum External Power 
Supply)

0–570Ω (19.2 VDC) 
0–690Ω (21.6 VDC) 
0–810Ω (24VDC) 
0–930Ω (26.4 VDC) 
0–1100Ω (30VDC) 
Minimum Load 0–125Ω @ 0–45°C 
                      250–715Ω @ 0–60°C

Maximum Inductive Load 1mH

Allowed Load Type Grounded

Maximum Inaccuracy
0.1% of range (Counts TBD) 
(including temperature drift)

Maximum Full Scale Calibration 
Error (not including offset error)

±0.025% of range maximum

Maximum Offset Calibration Error ±0.025% of range maximum

Accuracy vs. Temperature
±25PPM/°C max full scale calibration change 
(±0.0025% of range/°C)

Max Crosstalk -96dB, 1 LSB

Linearity Error (End to End)
±16 LSB maximum (±0.025% of full scale) 
Monotonic with no missing codes

Output Stability and Repeatability ±10 count after 10 minute warm-up (typical)

Output Ripple 0.05% of full scale

Output Setting Time 300μs max, 5μs min (full scale change)

All Channel Update Rate 600μs

Maximum Continuous Overload Outputs open circuit protected

Type of Output Protection Electronically current limited to 20mA or less

Output Signal (power-up,-down) 4mA

External DC Power Required 24VDC @ 220mA (Loop Power Included)

Removable Terminal Block Specifications
Part Number P2-RTB P2-RTB-1

Number of  
positions 18 Screw Terminals 18 Spring Clamp Terminals

Wire Range

30–16 AWG (0.051–1.31 mm²)
Solid / Stranded Conductor
3/64 in (1.2 mm) Insulation Maximum
1/4 in (6–7 mm) Strip Length

28-16 AWG (0.081–1.31 mm²)
Solid / Stranded Conductor
3/64 in (1.2 mm) Insulation Maximum
19/64 in (7–8 mm) Strip Length

Conductors “USE COPPER CONDUCTORS, 75ºC” or equivalent.

Screw Driver Width 1/8 in (3.8 mm) Maximum

Screw Size M2 N/A

Screw Torque 2.5 lb·in (0.28 N·m) N/A

1 18.23
2 14.23
3  4.00
4  4.23
5 13.56
6 16.32
7  8.00
8  7.54

 

Terminal block sold 
separately.

ULC USR
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Analog Output Modules

P2-08DA-1 (cont’d)

General Specifications
Operating Temperature 0º to 60ºC (32º to 140ºF)

Storage Temperature -20º to 70ºC (-4º to 158ºF)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800VAC applied for 1 second

Insulation Resistance >10MΩ @ 500VDC

Heat Dissipation 700mW

Enclosure Type Open Equipment

Module Keying to Backplane Electronic

Module Location Any I/O slot in a Productivity2000 System

Field Wiring
Use ZIPLink Wiring System or removable 
terminal block (not included).  See Wiring 
Solutions.

EU Directive

See the “EU Directive” topic in the 
Productivity Suite Help File. Information 
can also be obtained at: 
www.productivity2000.com

Connector Type (Sold separately) 18-position removable terminal block

Weight 90g (3.2 oz)

Agency Approvals**
UL508 File E139594, Canada & USA
CE (EN61131-2*)

I1+
I2+
I3+
I4+
I5+
I6+

I8+
I7+

COM
COM

0V
24V+-     +

24 VDC User
Supplied Power

CH1 ADC

CH2 ADC

CH3 ADC

CH4 ADC

CH5 ADC

CH6 ADC

CH7 ADC

CH8 ADC

ISOLATED ANALOG
CIRCUIT POWER

ISOLATED ANALOG
CIRCUIT COMMON

INTERNAL
MODULE CIRCUITRY

COM

COM
COM
COM
COM
COM

4-20 mA current sourcing

4-20 mA current sourcing

4-20 mA current sourcing

4-20 mA current sourcing

4-20 mA current sourcing

4-20 mA current sourcing

4-20 mA current sourcing

4-20 mA current sourcing

1
2

3
4

5
6

7
8

9
10

11
12

18
13

14
15

16
17

Current Source Output Circuit

4 - 20mA
Load

Note: Shield is connected to common at the source device.

Wiring Diagrams

*Meets EMC and Safety requirements.  See the Declaration of Conformity for details.
**To obtain the most current agency approval information, see the Agency Approval 
Checklist section on the specific component part number web page.
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Wiring I/O Modules

ZIPLink Module

ZIPLink Pre-Wired 
Terminal Block Cable

ZIPLink Pigtail Cable

Terminal Block Removal

There are two available methods for 
wiring most I/O modules: The ZIPLink 
wiring system or hand wiring to the 
optional removable I/O module terminal 
blocks.

Note: Thermocouple and RTD modules 
are not compatible with the ZIPLink 
system and are shipped with the optional 
terminal blocks included.

ZIPLinks Wiring Systems
For wiring I/O modules, we strongly 
recommend using pre-wired ZIPLinks 
wiring systems, which eliminate the need 
for hand wiring modules to terminal 
blocks.

See the selection matrix guide on the 
following pages.

Removable Terminal Block P2-RTB

Removable Terminal Block P2-RTB-1

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Removable Terminal 
Blocks
For most I/O modules you can also 
purchase a removable terminal block 
(part no. P2-RTB or P2-RTB-1). 

Note: P2-RTB supplied with Thermocouple 
and RTD modules. 
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Wiring Solutions 

ZIPLinks eliminate the normally tedious process of wiring between 
devices by utilizing prewired cables and DIN rail mount connector 
modules.  It’s as simple as plugging in a  cable connector at either 
end and terminating wires at only one end.  Prewired cables keep  
installation clean and efficient, using half the space at a fraction 
of the cost of standard terminal blocks.  There are several wiring  
solutions available when using the ZIPLink System ranging from 

CPU I/O-to-ZIPLink Connector Modules that are ready for field  
termination, options for connecting to third party devices, GS 
Series, DuraPulse and SureServo Drives, and specialty relay, 
transorb and communications modules.  Pre-printed I/O-specific 
adhesive label strips for quick marking of ZIPLink modules are 
provided with ZIPLink cables.  See the following solutions to help 
determine the best ZIPLink system for your application.

Solution 1:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to ZIPLink Connector Modules
When looking for quick and easy I/O-to-field termination, a 
ZIPLink connector module used in conjunction with a prewired 
ZIPLink cable, consisting of an I/O terminal block at one end 
and a multi-pin connector at the other end, is the best solution.

Use the CPU I/O Modules to ZIPLink Connector 
Modules selector tables located in the ZIPLink Wiring 
Solutions section to:

1. Locate your I/O module/CPU, 
2. Select a ZIPLink Module, and   
3. Select a corresponding ZIPLink Cable.

Use the Drives Communication selector tables located 
in the ZIPLink Wiring Solutions section to: 

1. Locate your Drive and type of communications, and 
2. Select a ZIPLink cable and other associated hardware.

Solution 2:  DirectLOGIC, CLICK, 
Productivity2000 and Productivity3000 I/O 
Modules to 3rd Party Devices
When wanting to connect I/O to another device within close 
proximity of the I/O modules, no extra terminal blocks are 
necessary when using the ZIPLink Pigtail Cables. ZIPLink Pigtail 
Cables are prewired to an I/O terminal block with color-coded 
pigtail with soldered-tip wires on the other end.

Wiring Solutions using the ZIPLink Wiring System

Use the I/O Modules to 3rd Party Devices selector 
tables located in the ZIPLink Wiring Solutions section 
to:

1. Locate your CPU I/O module, and   
2.  Select a ZIPLink Pigtail Cable that is compatible  

with your 3rd party device.

Solution 3: GS Series and DuraPulse Drives 
Communication Cables
Need to communicate via Modbus RTU to a drive or a network 
of drives? 

ZIPLink cables are available in a wide range of  
configurations for connecting to CPUs, SureServo, SureStep, 
Stellar Soft Starter and AC drives.  Add a ZIPLink communica-
tions module to quickly and easily set up a multi-device network. 
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Wiring Solutions 

Solution 4:  Serial Communications Cables
ZIPLink offers communications cables for use with DirectLOGIC, CLICK,  
Productivity2000 and Productivity3000 CPUs, that can also be used 
with other communications devices.  Connections include a 6-pin RJ12 
or 9-pin, 15-pin and 25-pin D-Sub connectors which can be used in 
conjunction with the RJ12 or D-Sub Feedthrough modules.

Using the Serial Communications Cables selector 
table located in the ZIPLink Wiring Solutions section, 

1. Locate your connector type  
2. Select a cable.

Solution 5:  Specialty ZIPLink Modules
For additional application solutions, ZIPLink Specialty Modules are avail-
able in a variety of configurations including stand-alone relays, 24VDC 
and 120VAC transorb modules, D-Sub and RJ12 feedthrough modules, 
communication port adapter and distribution modules, and SureServo 
50-pin I/O interface connection.  

Using the ZIPLink Specialty Modules selector table 
located in the ZIPLink Wiring Solutions section: 

1. Locate the type of application.  
2. Select a ZIPLink module.

Solution 6:  ZIPLink Connector Modules to 3rd Party 
Devices
If you need a way to connect your device to terminal blocks without all 
that wiring time, then our pigtail cables with color-coded soldered-tip 
wires are a good solution.  Used in conjunction with any compatible 
ZIPLink Connector Modules, a pigtail cable keeps wiring clean and 
easy and reduces troubleshooting time.

Use the Universal Connector Modules and Pigtail 
Cables table located in the ZIPLink Wiring Solutions 
section to:

1. Select module type, 
2. Select the number of pins, 
3. Select cable.
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Output Module ZIPLink Selector

I/O 
Output 
Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08TD1S 8

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08TD2S 8

P2-15TD1 15

P2-15TD2 15

P2-08TD1P 18

P2-08TD2P 18

P2-08TRS 18

P2-08TAS 18

P2-16TA 18
Feedthrough ZL-RTB20 (-1)

Fuse ZL-RFU20 2

P2-16TD1P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sourcing)
ZL-RRL16-24-1 

ZL-RRL16W-24-1 
ZL-RRL16F-24-1 

ZL-RRL16HDF-24-1

P2-16TD2P 18

Feedthrough ZL-RTB20 (-1)

Relay (Sinking)
ZL-RRL16-24-2 

ZL-RRL16W-24-2 
ZL-RRL16F-24-2 

ZL-RRL16HDF-24-2

P2-32TD1P 32
Feedthrough ZL-RTB40 (-1) ZL-CBL40 *

P2-32TD2P 32

P2-16TR 18
Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *
Fuse ZL-RFU20 2

*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system
2  Note: Fuses (5 x 20 mm) are not included.  See Edison Electronic Fuse section 

for (5 x 20 mm) fuse. S500 and GMA electronic circuit protection for fast-acting 
maximum protection. S506 and GMC electronic circuit protection for time-
delay performance. Ideal for inductive circuits. 
To ensure proper operation, do not exceed the voltage and current rating of 
ZIPLink module. ZL-RFU20 = 2A per circuit; ZL-RFU40 = 400 mA per circuit.

Productivity2000 Specialty & Motion Modules  
ZIPLink Selector

I/O 
Module

ZIPLink

# of Terms Component Part No. Cable 
 Part No.

P2-HSI
40 Feedthrough ZL-RTB40 (-1) ZL-CBL40 *S

P2-HSO

P2-08SIM
See Note 1

P2-SCM

Productivity2000 Input Module ZIPLink Selector

I/O 
Input 

Module

ZIPLink
# of 

Terms Component Part No. Cable  
Part No.

P2-08ND3

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-16ND3
Sensor/LED ZL-LTB16-24-1

P2-08NE3
Feedthrough ZL-RTB20 (-1)

P2-16NE3
Sensor/LED ZL-LTB16-24-1

P2-32ND3 40
Feedthrough ZL-RTB40 (-1)

ZL-CBL40 *
Sensor/LED ZL-LTB32-24-1

P2-32NE3 40
Feedthrough ZL-RTB40 (-1)

Sensor/LED ZL-LTB32-24-1

P2-08NAS 8
Feedthrough ZL-RTB20 (-1) ZL-P2-CBL18 *

P2-16NA 18

Discrete Input Modules Discrete Output Modules

Specialty Modules
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CPU I/O Modules to ZIPLink Connector 
Modules - Productivity2000

Productivity2000 Analog Input Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04AD

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-08AD-1

P2-08AD-2

P2-08ADL-1

P2-08ADL-2

P2-16AD-1

24 ZL-P2-CBL24 *
P2-16AD-2

P2-16ADL-1

P2-16ADL-2

P2-06RTD Matched Only See Note 1

P2-08THM T/C Wire Only See Note 1

P2-08NTC Copper 
Conductors See Note 1

Productivity2000 Analog Output Module ZIPLink Selector
I/O 

Analog 
Module

ZIPLink

# of Terms Component Part No. Cable  
Part No.

P2-04DA

18

Feedthrough ZL-RTB20 (-1)

ZL-P2-CBL18 *

P2-04DAL-1

P2-04DAL-2

P2-08DA-1

P2-08DA-2

P2-08DAL-1

P2-08DAL-2

P2-16DA-1

24 ZL-P2-CBL24 *
P2-16DA-2

P2-16DAL-1

P2-16DAL-2

P2-8AD4DA-1
18 ZL-P2-CBL18 *

P2-8AD4DA-2*  Select the cable length by replacing the * with: Blank = 0.5 m, -1 = 1.0 m, 
or -2 = 2.0 m.

1 These modules are not supported by the ZIPLink wiring system.

Analog Input Modules Analog Output Modules

w w w . a u t o m a t i o n d i r e c t . c o m / p r o d u c t i v i t y 2 0 0 0 Productivity2000 Controllers eP2-101
Book 1 (16.1)

Prices as of April 27, 2016. Check Web site for most current prices.

http://www.automationdirect.com/pn/ZL-P2-CBL18
http://www.automationdirect.com/pn/ZL-P2-CBL24
http://www.automationdirect.com/pn/ZL-P2-CBL18
http://www.automationdirect.com/pn/ZL-P2-CBL24
http://www.automationdirect.com/pn/P2-8AD4DA-1
http://www.automationdirect.com/pn/ZL-P2-CBL18
http://www.automationdirect.com/pn/P2-8AD4DA-2
http://www.automationdirect.com/pn/P2-08ADL-1
http://www.automationdirect.com/pn/P2-08ADL-2
http://www.automationdirect.com/pn/P2-16ADL-1
http://www.automationdirect.com/pn/P2-16ADL-2
http://www.automationdirect.com/pn/P2-04DAL-1
http://www.automationdirect.com/pn/P2-04DAL-2
http://www.automationdirect.com/pn/P2-08DAL-1
http://www.automationdirect.com/pn/P2-08DAL-2
http://www.automationdirect.com/pn/P2-16DAL-1
http://www.automationdirect.com/pn/P2-16DAL-2
http://www.automationdirect.com/pn/P2-08AD-1
http://www.automationdirect.com/pn/P2-08AD-2
http://www.automationdirect.com/pn/P2-16AD-1
http://www.automationdirect.com/pn/P2-16AD-2
http://www.automationdirect.com/pn/P2-08DA-1
http://www.automationdirect.com/pn/P2-08DA-2
http://www.automationdirect.com/pn/P2-16DA-1
http://www.automationdirect.com/pn/P2-16DA-2
http://www.automationdirect.com/pn/ZL-RTB20
http://www.automationdirect.com/pn/P2-06RTD
http://www.automationdirect.com/pn/P2-08THM
http://www.automationdirect.com/pn/P2-08NTC
http://www.automationdirect.com/pn/ZL-RTB20
http://www.automationdirect.com/pn/P2-04AD
http://www.automationdirect.com/pn/P2-04DA
randyt
Rectangle



I/O Modules
A variety of discrete, analog and specialty I/O modules are available for use in a 
Productivity2000 System.  Specifications for each module are on the following pages.

A filler module is available for unused I/O module slots (part number P2-FILL).

Productivity2000 Discrete Output Modules

Part Number Number of 
Outputs Description Price

P2-08TD1S 8 Isolated Sinking $47.00

P2-08TD2S 8 Isolated Sourcing $47.00

P2-15TD1 15 Sinking $65.00

P2-15TD2 15 Sourcing $65.00

P2-08TD1P 8 Sinking Protected $41.00

P2-08TD2P 8 Sourcing Protected $41.00

P2-16TD1P 16 Sinking Protected $69.00

P2-16TD2P 16 Sourcing Protected $69.00

P2-32TD1P 32 Sinking Protected $99.00

P2-32TD2P 32 Sourcing Protected $99.00

P2-08TAS 8 Isolated AC $105.00

P2-16TA 16 100-240 VAC Output $129.00

P2-08TRS 8 Isolated Relay $51.00

P2-16TR 16 Relay $95.00

Discrete Input Modules Discrete Output Modules
Productivity2000 Discrete Input Modules

Part Number Number 
of Inputs Description Price

P2-08SIM 8 Input Simulator Module $47.00

P2-08ND3 8 Sinking/Sourcing 12–24 VDC $46.00

P2-08NE3 8 Sinking/Sourcing 24V AC/DC $40.00

P2-16ND3 16 Sinking/Sourcing 12–24 VDC $69.00

P2-16NE3 16 Sinking/Sourcing 24V AC/DC $69.00

P2-32ND3 32 Sinking/Sourcing 24 VDC $99.00

P2-32NE3 32 Sinking/Sourcing 24V AC/DC $99.00

P2-08NAS 8 AC Isolated 100-120 VAC $77.00

P2-16NA 16 AC 100-240 VAC $105.00

Productivity2000 Analog Output Modules

Part Number Number of 
Channels Description Price

P2-04DA 4 Analog Output (Voltage/Current) $194.00

P2-04DAL-1* 4 Analog Output (Current) $110.00

P2-04DAL-2* 4 Analog Output (Voltage) $101.00

P2-08DA-1 8 Analog Output (Current) $269.00

P2-08DA-2 8 Analog Output (Voltage) $249.00

P2-08DAL-1* 8 Analog Output (Current) $202.00

P2-08DAL-2* 8 Analog Output (Voltage) $195.50

P2-16DA-1 16 Analog Output (Current) $354.00

P2-16DA-2 16 Analog Output (Voltage) $339.00

P2-16DAL-1* 16 Analog Output (Current) $253.00

P2-16DAL-2* 16 Analog Output (Voltage) $243.00

Productivity2000 Analog Input/Output Modules

Part Number Number of 
Channels Description Price

P2-8AD4DA-1 8/4 Analog Input/Output (Current) $310.00

P2-8AD4DA-2 8/4 Analog Input/Output (Voltage) $310.00

Specialty Modules

Analog Input Modules

Productivity2000 Specialty Modules

Part Number Number of 
Channels Description Price

P2-HSI** 2 High-Speed Input $195.00

P2-HSO** 2 High-Speed Output $195.00

P2-SCM 4 ports Serial Communications Module $165.00

** ZIPLink required.

Productivity2000 Analog Input Modules

Part Number Number of 
Channels Description Price

P2-04AD 4 Analog Input (Voltage/Current) $195.00

P2-08AD-1 8 Analog Input (Current) $199.00

P2-08AD-2 8 Analog Input (Voltage) $219.00

P2-08ADL-1* 8 Analog Input (Current) $143.00

P2-08ADL-2* 8 Analog Input (Voltage) $157.50

P2-16AD-1 16 Analog Input (Current) $249.00

P2-16AD-2 16 Analog Input (Voltage) $275.00

P2-16ADL-1* 16 Analog Input (Current) $178.00

P2-16ADL-2* 16 Analog Input (Voltage) $196.00

P2-06RTD 6 Analog RTD Input $325.00

P2-08THM 8 Analog Thermocouple Input $329.00

P2-08NTC 8 Analog Thermistor Input $265.00

Analog Output Modules

* Low resolution analog modules without OLED display.
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Step Three: Attach field wiring using removable terminal 
block or ZIPLink wiring system. 

Step One: Align module 
catch with base slot and 
rotate module into con-
nector.

WARNING: Explosion hazard – Do not connect or disconnect connec-
tors or operate switches while circuit is live unless the area is known to 
be non-hazardous. Do not hot-swap modules unless the area is known to 
be non-hazardous.

Locked Unlocked1 Align
with slot

2 rotate
to seated
position

WIRE STRIP
LENGTHWIRE STRIP
LENGTH

Step Two: Pull top lock-
ing tab toward module 
face. Click indicates lock is 
engaged.

WARNING: Do not apply field power until 
the following steps are completed. See hot-
swapping procedure for exceptions.

I/O Module Installation Procedure
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Input Simulator & Filler Module

P2-08SIM  $165.00
Input Simulator Module
The P2-08SIM Input Simulator module 
provides 8 toggle switches to simulate input 
devices.

P2-FILL $11.00
Filler Module
The P2-FILL filler module protects unused 
I/O module slots in the base.

Input Specifications
Inputs per Module 8 Internal switches
OFF to ON Response Max. 20ms
ON to OFF Response Max. 20ms
Status Indicators Logic Side (8 points)

General Specifications
Operating Temperature 0° to 60°C (32° to 140°F)

Storage Temperature -20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Heat Dissipation 200mW

Enclosure Type Open Equipment

Module Location Any I/O slot in a Productivity2000 System.

EU Directive
See the “EU Directive” topic in the Productivity 
Suite Help File. Information can also be obtained 
at: www.productivity2000.com

Weight 90g (3.2 oz.)

Agency Approvals** UL508 fi le E139594, Canada & USA
CE (EN61131-2*)

ULC USR

* Meets EMC and Safety requirements.  See the D.O.C. for details.
**For complete system limits, please refer to the “Hardware and Communication Limits” table in the 
Productivity Suite online “Help” file “Hardware Configuration”, topic P050.
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PRODUCT DESCRIPTION 

connect. communicate. control.

The RocketLinx ES8105 is a compact 5-port Fast Ethernet industrial 
switch featuring a 3.2Gbps switch fabric with Store and Forward 
technology, and housed in a slim industrial enclosure to save rail or 
panel space in compact system designs.

For installation in hazardous or industrial environments, the 
RocketLinx ES8105 features an extended operating temperature 
range (-25° to 70° C) and provides IP31 protection to guard against 
dust and water.

The ES8105 is an unmanaged switch that requires no user setup 
and immediately starts operating as soon as power is applied for 
true “plug-and-play” operation. The RocketLinx ES8105 supports 18 

to 27VAC or 18 to 32VDC power inputs and provides built-in reverse 
power polarity protection.

For ease-of-maintenance, the RocketLinx ES8105 has one alarm relay 
that is controlled by a DIP switch to assist engineers with on-site 
notifications in the case of link-down events.

RocketLinx Reliability

With the 1.5KV Hi-Pot isolation protection, CE/FCC/UL regulatory 
approvals, high MTBF, a 5-year warranty, and rugged aluminum 
design, the RocketLinx ES8105 is the ideal switch solution for 
industrial and hazardous environments.

 
RocketLinx® ES8105 
Part Number: 32025-8 

KEY FEATURES AND BENEFITS 

• Compact industrial Fast Ethernet switch

• Five - 10/100BASE-TX ports

• 3.2Gbps Switch Fabric

• AC or DC power input (18 to 32VDC or  
18 to 27VAC)

• DIN rail or wall-mount installation

• -25° to +70° C extended operating temperature for 
extreme environments

• Alarm relay output for port event notifications

• Aluminum metal case with IP31 grade protection for drip-
proof and dustproof protection

• Supports 1.5KV Hi-Pot isolation protection

• Plug-and-play

• RoHS2 compliant under CE

• UL listed
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HARDWARE
Network Interface 10/100BASE-TX
Enclosure 
     IP31 Grade Aluminum Metal Case
     Drop-Waterproof and Dustproof
Installation Method  
     DIN rail 
LED Indicators 
     Power, Alarm, 10Mbps Link/Activity, 100Mbps Link/
Activity
Dimensions 3.9” x 1.2” x 4.4”
 99 x 30.5 x 112 mm
Product Weight 0.65 lbs
 0.295 kg

TECHNOLOGY
Standard 
     IEEE 802.3 10BASE-T
     IEEE 802.3u 100BASE-TX
Switch Technology 
     3.2Gpbs switch fabric
     Store and forward technology
Aggregate System Throughput 1.49Mbps
Flow Control
     IEEE 802.3x Flow control

ETHERNET SPECIFICATIONS
Connector Type RJ45
Number of Ports 5
Cable Types 
     Cat 3, Cat 4, Cat 5, Cat 5e (UTP or STP)
Link Distance 100 Meters
Port Type 
     10/100BASE-TX
     Auto MDI/MDIX, auto-negotiation
Port Failure Alarm
     Yes
     DIP switch enabled 
Relay Rating 1A Max. @ 24VDC

ELECTRICAL SPECIFICATIONS
Device 
      Power Input  AC or DC 
      DC Input Voltage 18 to 32VDC 
      Current Consumption +24VDC 130mA
      AC Input Voltage 18 to 27VAC, 47 to 63 
HZ Power Consumption (Max) 3W
Number of Power Connectors 1
Power Connector Type 
     4-Pin Screw Terminal Block
Reverse Polarity Protection Yes

ENVIRONMENTAL SPECIFICATIONS
Air temperature
      System On -25°  to +70° C
      System Off -40°  to +85° C
MTBF 
     (Mean Time Between Failures) 93.45 years

Operating Humidity 
     (non-condensing) 0% to 95%
Storage Humidity 0% to 95%
 
EXPORT INFORMATION
Packaged Shipping Weight 0.90 lbs
 0.41 kg 
Package Dimensions 6.0” x 2.5” x 5.0”
 15.24 x 6.35 x 12.7 cm
UPC Code 7-56727-32025-8
ECCN 5A991
Schedule B Number 8517.62.0050

REGULATORY APPROVALS
Emissions
     Canadian EMC Requirements
          ICES-003
     European Standard EN55022
     CISPR 22
     FCC Part 15 Subpart B
          Class A limit
Immunity
     European Standard EN55024
     IEC 1000-4-2/EN61000-4-2: ESD
     IEC 1000-4-3/EN61000-4-3: RF
     IEC 1000-4-4/EN61000-4-4: Fast Transient/Burst 
     IEC 1000-4-5/EN61000-4-5: Surge
     IEC 1000-4-6/EN61000-4-6: Conducted Disturbance
     IEC 1000-4-8/EN61000-4-8: Magnetic Field
     IEC 1000-4-11/EN61000-4-11: DIPS and Voltage 
Variations
Safety
     IEC 60950/EN60950 (LISTED) 
          CSA C22.2 No. 60950/UL60950 Third Edition
Other
     RoHS2 compliant

REGULATORY APPROVALS  

Email, FTP, and Web Support 
info@comtrol.com 
ftp.comtrol.com 
www.comtrol.com

Technical Support 
+1.763.957.6000 
www.comtrol.com/support

Sales Support 
+1.763.957.6000 
sales@comtrol.com

Warranty Information       
Comtrol offers a 30-day 
satisfaction guarantee and  
5-year limited warranty. 

ROCKETLINX SPECIFICATIONS 

RECOMMENDED PRODUCTS 
32100-2     Power Supply PS1020 Universal
                   (24V, 20W, Din Rail)
32101-9     Power Supply PS1060 Universal
                   (24V, 60W, Din Rail)
32102-6     Power Supply PS1100 Universal
                   (24V, 100W, Din Rail)
1200038     External Power Adapter, Bare Wires
                   (24VDC, 24W, 3-Wire)

© 2014 by Comtrol Corporation. All Rights Reserved. Printed in the U.S.A. All trademarks used herein are the property of their respective trademark holders. Specifications are 
subject to change without notice. LT1594D
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Available in a variety of wetted materials and ideal for 
pipe sizes up to DN900 (36 in.) 

* U.S. Patent No: 7,055,396 B1

Signet 2551 Magmeter Flow Sensor

Features

• Test certificate included for -X0, -X1

• Patented Magmeter technology*

• No moving parts

• Bi-directional flow

• Empty pipe detection

• Installs into pipe sizes DN15 to DN900
(0.5 to 36 in.)

• Operating range 0.05 to 10 m/s (0.15 to 33 ft/s)

• Accurate measurement even in dirty liquids

• Polypropylene or PVDF retaining  nuts

• Blind 4 to 20 mA, digital (S3L), frequency,
relay output

• No pressure drop

• Corrosion resistant materials; PP or PVDF with
SS, Hastelloy-C, or Titanium

• Multi-language display menu available

The Signet 2551 Magmeter is an insertion style 
magnetic flow sensor that features no moving parts.  
The patented* sensor design is available in corrosion-
resistant materials to provide long-term reliability with 
minimal maintenance costs.  Material options include 
PP with stainless steel, PVDF with Hastelloy-C, or 
PVDF with Titanium. Utilizing the comprehensive line 
of Signet installation fittings, sensor alignment and 
insertion depth is automatic. These versatile, simple-
to-install sensors deliver accurate flow measurement 
over a wide dynamic range in pipe sizes ranging 
from DN15 to DN900 (½ to 36 inches), satisfying the 
requirements of many diverse applications.  

Signet 2551 Magmeters offer many output options 
of frequency/digital (S3L) or 4 to 20 mA which are 
available on both the blind and display versions.  The 
frequency or digital (S3L) sensor output can be used 
with Signet’s extensive line of flow instruments while 
the 4 to 20 mA output can be used for a direct input to 
PLCs, chart recorders, etc.  Both the 4 to 20 mA output 
and digital (S3L) sensor interface is available for long 
distance signal transmission.  An additional benefit is 
the empty pipe detection which features a zero flow 
output when the sensors are not completely wetted.  
Also, the frequency output is bi-directional while the 
4 to 20 mA output can be set for uni- or bi-directional 
flow using the display or the 3-0250 USB to Digital (S3L) 
Configuration/Diagnostic setup tool which connects to 
PCs for programming capabilities.

In addition the display version of the 2551 Magmeter 
is available with relays and features permanent and 
resettable totalizer values which can be stored and 
seen on the display. Also, the display contains multi-
languages with English, Spanish, German, French, 
Italian and Portuguese menu options.

Applications
• Chemical Processing
• Water and Wastewater Monitoring
• Metal Recovery and Landfill Leachate
• Commercial Pools, Spas, and Aquariums
• HVAC
• Irrigation
• Scrubber Control
• Neutralization Systems
• Industrial Water Distribution

MEASURING EQUIPMENT
77CJ

randyt
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Specifications
General
Operating Range 0.05 to 10 m/s 0.15 to 33 ft/s
Pipe Size Range DN15 to DN900 ½ in. to 36 in.
Linearity ± 1% reading plus 0.1% of full scale
Repeatability ±0.5% of reading @ 25 °C (77 °F)
Minimum Conductivity 20 μS/cm
Wetted Materials
Sensor Body/Electrodes
and Grounding Ring

-P0, -P1, -P2: PP/316L SS
-T0, -T1, -T2: PVDF/Titanium
-V0, -V1, -V2: PVDF/Hastelloy-C

O-rings FPM (standard)
EPR (EPDM), FFPM (optional)

Case PBT
Display Window Polyamide (transparent nylon)
Protection Rating NEMA 4X/IP65
Electrical
Power Requirements 4 to 20 mA 24 VDC ±10%, regulated, 22.1 mA max.

Frequency 5 to 24 VDC ±10%, regulated, 15 mA max.
Digital (S3L) 5 to 6.5 VDC, 15 mA max.

Auxiliary (only required for units with relays) 9 to 24 VDC, 0.4 A max.
Reverse Polarity and Short Circuit Protected
Current Output 4 to 20 mA Loop Accuracy 32 μA max. error (25 °C @ 24 VDC)

Isolation Low voltage < 48 VAC/DC from electrodes and auxiliary power
Maximum Cable 300 m (1000 ft)
Error condition 22.1 mA
Max. Loop Resistance 300 Ω
Compatible with PLC, PC or similar equipment
4 to 20 mA load needed

Frequency Output Output Modes Freq., or Mirror Relay (display version only)
Max. Pull-up Voltage 30 VDC
Max. Current Sink 50 mA, current limited
Maximum Cable 300 m (1000 ft)
Compatible with Signet Model 8550, 8900, 9900, 9900-1BC

Digital (S3L) Output Serial ASCII, TTL level 9600 bps
Compatible with Model Signet 8900 controller

Relay Specifications
#1, #2 Type Mechanical SPDT
Rating 5 A @ 30 VDC max., 5 A @ 250 VDC max.
#3 Type Solid State

50 mA @ 30 VDC, 50 mA @ 42 VAC
Hysteresis User adjustable for exiting alarm condition
Alarm On Trigger Delay Adjustable (0 to 9999.9 sec.)
Relay Modes Off, Low, High, Window, and Proportional Pulse
Relay Source Flow Rate, Resettable Totalizer
Error Condition Selectable; Fail Open or Closed
Display
Characters 2 x 16
Contrast User-set in four levels
Backlighting (only on relay versions) Requires external 9-24 VDC, 0.4 mA max.
Max. Temperature/Pressure Rating
Storage Temperature -20 °C  to 70 °C -4 °F to 158 °F
Relative Humidity 0 to 95% (non-condensing)
Operating Temperature Ambient -10 °C to 70 °C 14 °F to 158 °F

Media 0 °C to 85 °C 32 °F to 185 °F
Maximum Operating Pressure 10.3 bar @ 25 °C 150 psi @ 77 °F

1.4 bar @ 85 °C 20 psi @ 185 °F
Shipping Weight

0.680 kg 1.50 lb
Standards and Approvals

CE, FCC, UL, CUL (for display versions with relays)
RoHS compliant, China RoHS
NEMA 4X / IP65 Enclosure (with cap installed)
Manufactured under ISO 9001 for Quality and ISO 14001 for Environmental Management and 
OHSAS 18001 for Occupational Health and Safety
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116.8 mm
(4.6 in.)

94 mm
(3.7 in.)

79.25 mm
(3.12 in.)

-X0
-X1
-X2

95.3 mm
(3.75 in.)

-X0
-X1
-X2

Dimensions

Application Tips
• Note minimum process liquid conductivity 

requirement is 20 μs/cm.
• Install sensor using standard Signet installation 

fittings for best results.
• Sensor is capable of retrofitting into existing 515 and 
 2536 fittings.

Please refer to Wiring, Installation, and Accessories sections for more information.
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Operating Temperature/Pressure Graphs

Note:
The pressure/temperature graphs are specifically 
for the Signet sensor.  During system design the 
specifications of all components must be considered.  
In the case of a metal piping system, a plastic sensor 
will reduce the system specification.  When using a 
PVDF sensor in a PVC piping system, the fitting will 
reduce the system specification.

 4 to 20 mA Input

PLC

Signet
Model 2551 
Magmeter

Stand-Alone

Signet Fittings

Signet Instruments
8550 8900
9900   9900-1BC

All sold separately

Signet Instruments
8550 9900
with 3-8050 Universal Mount Kit  

Panel Mount

Signet 2551
Magmeter

ENTER

Sy
st

em
 O

ve
rv

ie
w

Field Mount - Pipe, Tank, Wall 

+

Customer Supplied Chart Recorder
or Programmable Logic Controller 

ORENTER

Pipe Range

1/2 to 4 in. -X0 = 58 mm (2.3 in.)

5 to 8 in. -X1 = 91 mm (3.6 in.)

10 to 36 in. -X2 = 167 mm (6.6 in.)

X = Sensor Body P, T, or V

Blind version Display version
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Ordering Information

Pipe Size Mfr. Part No. Code Sensor Body

Frequency or Digital (S3L) output
programmable open collector for use with any Signet Flow Instrument or the 8900 or 9900 Instruments**

DN15 to DN100 (½ to 4 in.)

No Display

3-2551-P0-11 159 001 105 Polypropylene and 316L SS
3-2551-T0-11 159 001 108 PVDF and Titanium
3-2551-V0-11 159 001 257 PVDF and Hastelloy-C

with Display, two SPDT relays, one solid state relay
3-2551-P0-21 159 001 267 Polypropylene and 316L SS
3-2551-T0-21 159 001 436 PVDF and Titanium
3-2551-V0-21 159 001 269 PVDF and Hastelloy-C

with display
3-2551-P0-41 159 001 261 Polypropylene and 316L SS
3-2551-T0-41 159 001 433 PVDF and Titanium
3-2551-V0-41 159 001 263 PVDF and Hastelloy-C

DN125 to DN200 (5 to 8 in.)

No Display

3-2551-P1-11 159 001 106 Polypropylene and 316L SS
3-2551-T1-11 159 001 109 PVDF and Titanium
3-2551-V1-11 159 001 258 PVDF and Hastelloy-C

with Display, two SPDT relays, one solid state relay
3-2551-P1-21 159 001 268 Polypropylene and 316L SS
3-2551-T1-21 159 001 437 PVDF and Titanium
3-2551-V1-21 159 001 270 PVDF and Hastelloy-C

with Display
3-2551-P1-41 159 001 262 Polypropylene and 316L SS
3-2551-T1-41 159 001 434 PVDF and Titanium
3-2551-V1-41 159 001 264 PVDF and Hastelloy-C

DN250 to DN900 (10 to 36 in.)

No Display
3-2551-P2-11 159 001 107 Polypropylene and 316L SS
3-2551-T2-11 159 001 448 PVDF and Titanium
3-2551-V2-11 159 001 450 PVDF and Hastelloy-C

with Display, two SPDT relays, one solid state relay
3-2551-P2-21 159 001 435 Polypropylene and 316L SS
3-2551-T2-21 159 001 454 PVDF and Titanium
3-2551-V2-21 159 001 456 PVDF and Hastelloy-C 

with Display
3-2551-P2-41 159 001 432 Polypropylene and 316L SS
3-2551-T2-41 159 001 460 PVDF and Titanium
3-2551-V2-41 159 001 462 PVDF and Hastelloy-C

**This option is a programmable open collector output that is available with display versions only.
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Pipe Size Mfr. Part No. Code Sensor Body

4 to 20 mA output for use with PLC, PC or similar equipment

DN15 to DN100 (½ to 4 in.)

No Display

3-2551-P0-12 159 001 110 Polypropylene and 316L SS
3-2551-T0-12 159 001 113 PVDF and Titanium 
3-2551-V0-12 159 001 259 PVDF and Hastelloy-C

with Display, two SPDT relays, one solid state relay
3-2551-P0-22 159 001 273 Polypropylene and 316L SS
3-2551-T0-22 159 001 439 PVDF and Titanium
3-2551-V0-22 159 001 275 PVDF and Hastelloy-C

with Display
3-2551-P0-42 159 001 279 Polypropylene and 316L SS
3-2551-T0-42 159 001 442 PVDF and Titanium
3-2551-V0-42 159 001 281 PVDF and Hastelloy-C

DN125 to DN200 (5 to 8 in.)

No Display
3-2551-P1-12 159 001 111 Polypropylene and 316L SS
3-2551-T1-12 159 001 114 PVDF and Titanium
3-2551-V1-12 159 001 260 PVDF and Hastelloy-C

with Display, two SPDT relays, one solid state relay
3-2551-P1-22 159 001 274 Polypropylene and 316L SS
3-2551-T1-22 159 001 440 PVDF and Titanium
3-2551-V1-22 159 001 276 PVDF and Hastelloy-C

with Display
3-2551-P1-42 159 001 280 Polypropylene and 316L SS
3-2551-T1-42 159 001 443 PVDF and Titanium
3-2551-V1-42 159 001 282 PVDF and Hastelloy-C

DN250 to DN900 (10 to 36 in.)

No Display
3-2551-P2-12 159 001 112 Polypropylene and 316L SS
3-2551-T2-12 159 001 449 PVDF and Titanium
3-2551-V2-12 159 001 451 PVDF and Hastelloy-C

with Display, two SPDT relays, one solid state relay
3-2551-P2-22 159 001 438 Polypropylene and 316L SS
3-2551-T2-22 159 001 455 PVDF and Titanium
3-2551-V2-22 159 001 457 PVDF and Hastelloy-C

with Display

3-2551-P2-42 159 001 441 Polypropylene and 316L SS
3-2551-T2-42 159 001 461 PVDF and Titanium
3-2551-V2-42 159 001 463 PVDF and Hastelloy-C

Ordering Information (continued)
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Accessories and Replacement Parts

Mfr. Part No. Code Description

O-Rings
1220-0021 198 801 000 O-ring, FPM (2 required per sensor)
1224-0021 198 820 006 O-ring, EPR (EPDM) (2 required per sensor)
1228-0021 198 820 007 O-ring, FFPM (2 required per sensor)
Replacement Transducers
3-2551-P0 159 001 211 PP/316L SS, DN15 to DN100 (½ to 4 in.) pipe 
3-2551-P1 159 001 212 PP/316L SS, DN125 to DN200 (5 to 8 in.) pipe
3-2551-P2 159 001 444 PP/316L SS, DN250 to DN900 (10 to 36 in.) pipe
3-2551-T0 159 001 213 PVDF/Titanium, DN15 to DN100 (½ to 4 in.) pipe
3-2551-T1 159 001 214 PVDF/Titanium, DN125 to DN200 (5 to 8 in.) pipe
3-2551-T2 159 001 445 PVDF/Titanium, DN250 to DN900 (10 to 36 in.) pipe
3-2551-V0 159 001 376 PVDF/Hastelloy-C, DN15 to DN100 (½ to 4 in.) pipe
3-2551-V1 159 001 377 PVDF/Hastelloy-C, DN125 to DN200 (5 to 8 in.) pipe
3-2551-V2 159 001 446 PVDF/Hastelloy-C, DN250 to DN900 (10 to 36 in.) pipe
Replacement Electronics Module
3-2551-11 159 001 215 Magmeter electronics, frequency or digital (S3L) output
3-2551-12 159 001 216 Magmeter electronics, 4 to 20 mA output
3-2551-21 159 001 372 Magmeter display electronics, frequency or digital (S3L) output, with relays
3-2551-22 159 001 373 Magmeter display electronics, 4 to 20 mA output w/relays
3-2551-41 159 001 374 Magmeter display electronics, frequency or digital (S3L) output
3-2551-42 159 001 375 Magmeter display electronics, 4 to 20 mA output
Other
P31536 198 840 201 Sensor plug, Polypropylene
7310-1024 159 873 004 24 VDC Power Supply, 0.42 A, 10W
7310-2024 159 873 005 24 VDC Power Supply, 1.0 A , 24W
7310-4024 159 873 006 24 VDC Power Supply, 1.7 A, 40W
7310-6024 159 873 007 24 VDC Power Supply, 2.5 A, 60W
7310-7024 159 873 008 24 VDC Power Supply, 4.0 A, 96W
3-8050.390-1 159 001 702 Retaining Nut Replacement Kit, NPT, Valox
3-8050.390-3 159 310 116 Retaining Nut Replacement Kit, NPT, PP
3-8050.390-4 159 310 117 Retaining Nut Replacement Kit, NPT, PVDF
3-8551.521 159 001 378 Clear plastic cap for display
1222-0042 159 001 379 O-ring for clear plastic cap, EPR (EPDM)
3-0250 159 001 538 USB to digital (S3L) Configuration/Diagnostic tool
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— to successfully develop, produce and sell high-quality pumps and 
pumping systems worldwide, contributing to a better quality of life and 
a healthy environment

• One of the 3 largest pump companies in the world

• The second largest manufacturer of submersible motors in the world

• World headquarters in Denmark

• North American headquarters in Kansas City - Manufacturing in Fresno, California

• 72 companies in 41 countries

• More than 10 million motors and pumps produced annually worldwide

• North American companies operating in USA, Canada and Mexico

• Continuous reinvestment in growth and development enables the company to

BE responsible, THINK ahead, and INNOVATE

Bjerringbro, Denmark

Fresno, California Olathe, Kansas

Monterrey, Mexico Allentown, Pennsylvania Oakville, Ontario
3
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Grundfos CUE

.75-300 HP

1-60 HP

Introduction

Grundfos CUE
The CUE is a series of frequency converters designed 
for speed control of a wide range of Grundfos pumps.

Fig. 1 Grundfos CUE solution

Built-in E-pump functionality
The CUE solution contains the same control functionality as the Grundfos E-pumps and is thus a supplement to the 
E-pump range. See the table below.

G
rA

44
09

POWER SUPPLY

3 x 525-690V

3 x 525-600V

3 x 380-500V

3 x 200-240V

1 x 200-240V

0.25 1 3 10 30 90 300 HP

0.5-1.5 HP 1.5-10 HP

0.5-7.5 HP

0.75-30 HP

1-10 HP

10-300 HP

E-PUMPS CUE

* Power supply only up to 480 V

**Power supply only 208 to 230 V

All CUE Solutions are available in two enclosure classes: IP21 (NEMA 1) or IP55 (Nema 12).
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Designed for Grundfos pumps
The CUE can be used in both new and existing instal-
lations, but the pump and motor should be suitable for 
use with frequency converters. 

The table below shows which Grundfos pump types the 
CUE is designed for.

Further technical documentation
• Installation and operating instructions contain all in-

formation for putting the CUE into operation.

• Installation and operating instructions of the MCB 
114 sensor input module contain all information for 
installation of the MCB 114.

Technical documentation is available on www.grund-
fos.com > International website > WebCAPS. 
If you have any questions, please contact the nearest 
Grundfos company or service workshop.

Pump type

AFG

AMD

AMG

BM, BMB, BMP

BME, BMET, BMEX

CH, CHI, CHN, CHV

CHIU

Contra

CPH, CPV

CR, CRI, CRN, CRT

CRK

CV

DP, EF

durietta

Euro HYGIA

F&B HYGIA

HS

LC, LF

MAXA, MAXANA

MTA, MTH, MTR

MTB

NB, NK

NBG, NKG

S

SE, SEN, SEV

SP,SP-G, SP-NE

SPK

SRP

TP

VL
5
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Grundfos CUEFeatures and benefits

User interface
The user interface offers these possibilities:

• Local operation via a control panel with graphic dis-
play where the menu structure is based on the well-
known system from Grundfos E-pumps.

• Remote operation via external signals, for instance 
via digital inputs or GENIbus.

• Monitoring of operating status via indicator lights 
and signal relays.

• Display of alarm or warning and logging of the last 
five alarms and warnings.

Functions

Control modes for centrifugal pumps 
The CUE has a wide range of pump-specific functions:

• Open loop: 
The speed is kept at a set value in the range of min. 
and max. speed.

• Proportional differential pressure: 
The differential pressure is reduced at a falling flow 
rate and increased at a rising flow rate.

• Constant differential pressure: 
The differential pressure is kept constant, independ-
ently of the flow rate.

• Constant pressure: 
The pressure is kept constant, independently of the 
flow rate.

• Constant level: 
The liquid level is kept constant, independently of 
the flow rate.

• Constant flow rate: 
The flow rate is kept constant, independently of the 
head.

• Constant temperature: 
The liquid temperature is kept constant, independ-
ently of the flow rate.

• Constant other value: 
Any other value is kept constant.

Start-up guide
The CUE has a start-up guide, which begins at the first 
start-up. Here a number of parameters are set automat-
ically on basis of the pump type. Other parameters are 
set manually on basis of the data on the motor and 
pump nameplates. 

Thanks to the start-up guide, the installer can quickly 
set central parameters and put the CUE into operation. 

Direction of rotation test
During the start-up guide, the CUE automatically tests 

and sets the correct direction of rotation without chang-
ing the cable connections. This feature is activated only 
if a pressure or flow sensor is installed.

Duty/standby
The duty/standby function is used to alternate between 
two pumps. Each pump is connected to a CUE unit. The 
primary task is to start the standby pump if the duty 
pump is stopped due to an alarm and to alternate the 
two pumps at least every 24 hours.

Duty/standby operation increases the security of supply 
and ensures even use between the two pumps.

Dry-running protection 
To protect the pump, select the dry-running function 
together with an external sensor so that lack of inlet 
pressure or water shortage can be detected. 

Low-flow stop function
In control mode constant pressure or constant level, the 
stop function is used for changing between on/off oper-
ation at low or no flow and continuous operation at high 
flow rate. 

The low-flow stop function protects the pump and saves 
energy.

Monitoring of lubrication of motor bearings
When the bearing monitoring function is active, a warn-
ing will appear in the display when the motor bearings 
are to be relubricated or replaced. Furthermore, the 
function gives an estimated time to service.

This aids in motor maintenance programs.

Inputs and outputs
The CUE is equipped with a number of inputs and out-
puts:

• 1 analog input, 0-10 V, 4-20 mA 
- external setpoint

• 1 analog input, 4-20 mA 
- sensor input, feedback sensor

• 1 analog output, 0-20 mA

• 4 digital inputs 
- start/stop and 3 programmable inputs

• 2 signal relays (C/NO/NC) 
- programmable

• 1 RS-485 GENIbus connection.



Features and benefits Grundfos CUE

CUE Product Guide - U S  Version book  Page 7  Wednesday, September 30, 2009  4:21 PM
Accessories
Grundfos offers a number of accessories for the CUE.

MCB 114 sensor input module
The MCB 114 is an option offering additional analog 
inputs for the CUE:

• 1 analog input, 4-20 mA

• 2 inputs for Pt100/Pt1000 temperature sensors.

Output filters
Output filters are used primarily for protecting the motor 
against overvoltage and increased operating tempera-
ture. However, output filters can also be used for reduc-
tion of acoustic motor noise. 

Grundfos provides two types of output filter as accesso-
ries for the CUE:

• dU/dt filters

• sine-wave filters.

Floor mounting option
The CUE is default installed on the wall. The enclo-
sures D1 and D2 can also be installed on the floor on a 
pedestal designed for that purpose.

For information about enclosures, see page 45.

Remote mounting kit
Allows control pad to be mounted remotely; 9.8 ft (3m) 
cable.
7
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Applications

Overview applications
The CUE is a multi-purpose frequency converter suita-
ble for a variety of applications demanding reliable and 
cost-efficient pump operation.

The CUE is used in five main fields of application:

Water supply and pressure boosting
Besides general water supply in municipal and indus-
trial waterworks, the CUE is used for these specific 
applications:

• water supply

• pressure boosting

• washing.

The typical control modes are constant pressure, con-
stant flow rate. Stop functions are used to stop the 
pump when low or no flow is detected.

Heating and air-conditioning
Liquid transfer in:

• heating applications

• cooling and air-conditioning applications.

The typical control modes are proportional pressure or 
constant temperature. 

Process and sanitary applications
Liquid transfer in:

• breweries and dairies

• pure-water applications

• process applications

• purification applications.

The CUE is typically controlled by an external control-
ler. The typical control mode is Open loop.

Groundwater
Typical applications:

• groundwater supply to waterworks

• irrigation in horticulture and agriculture

• dewatering.

The typical control modes are constant pressure, con-
stant flow rate or constant level control.

Wastewater
Transfer of:

• wastewater

• effluent

• drainage water

• process water.

The typical control mode is constant level function 
(emptying function).
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Identification

Nameplate
The CUE can be identified by means of the nameplate. 
An example is shown below.

Fig. 2 Example of nameplate

* Product number is for drive only. Refer to price lists for packaged drive 
part numbers.

Text Description

T/C:
CUE (product name)
202P132... (internal code)

Prod.no: Product number: 96754515*

S/N:
Serial number: 123456G123
The last three digits indicate the production date: 
12 is the week, and 3 is the year 2003.

0.75 kW Typical shaft power on the motor

IN: Supply voltage, frequency and maximum input current

OUT:
Motor voltage, frequency and maximum output current. 
The maximum output frequency usually depends on the 
pump type.

CHASSIS/
IP20 Enclosure class

Tamb. Maximum ambient temperature

CUE Product Guide - U S  Version book  Page 9  Wednesday, September 30, 2009  4:21 PM
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Product range

Overview
The CUE cabinet sizes are characterised by their 
enclosures. The table shows the relation between 
power size (P2), mains supply (V) and enclosure class 
(IP). It shows the complete range of the CUE.

* CUE Hp ratings do not always match motor Hp ratings. Always size CUE by max amperage output and motor amperage.

Typical shaft power P2
Mains supply and enclosure class

1 x 200-240 V 3 x 200-240 V 3 x 380-500 V 3 x 525-600 V 3 x 525-690 V

[kW] [HP]* IP20 IP21 IP55 IP20 IP55 IP20 IP21 IP54 IP55 IP20 IP55 IP21 IP54 IP55

0.55 0.75

0.75 1

1.1 1.5

1.5 2

2.2 3

3 4

3.7 5

4 5

5.5 7.5

7.5 10

11 15

15 20

18.5 25

22 30

30 40

37 50

45 60

55 75

75 100

90 125

110 150

132 200

160 250

200 300

250 350

CUE Product Guide - U S  Version book  Page 10  Wednesday, September 30, 2009  4:21 PM
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Grundfos CUEFunctions

Overview
The table below shows the functions settings offered by 
the CUE. 

CUE functions
Setting or reading via:

CUE GENIbus PC Tool*

Operating modes, see page 13

Normal

Stop

Min.

Max.

Control modes, see page 14

Open loop

Proportional differential pressure

Constant differential pressure

Constant pressure

Constant pressure with stop function

Constant level

Constant level with stop function

Constant flow rate

Constant temperature

Constant other value

Setpoints, see page 17

Setpoint, CUE menu

External setpoint

GENIbus setpoint

Predefined setpoints from digital inputs

Additional functions, see page 20

Setting the direction of rotation

Status information

Logging information

PID controller

Stop functions

Dry-running protection

Duty/standby

Operating range

Motor bearing monitoring

Standstill heating

Ramps

Proportional differential pressure, parabolic

Hmax update

Differential pressure from two sensors

Start delay after power-up

Auto/manual restart after alarm

Limit exceeded

Copy settings

Pipe fill
11
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* The PC Tool is a software program supplied on a CD and hardware con-
necting your computer with the CUE.

Digital inputs, see page 27

Start/stop

Min. (Min. curve)

Max. (Max. curve)

External fault

Flow switch

Alarm reset

Dry running (from external sensor)

Accumulated flow (from pulse flow sensor)

Additional set of ramps, ramp selector

Predefined setpoints from digital input

Signal relays, see page 28

Ready

Warning

Alarm

Operation

Pump running

Relubricate

External relay control

Limit exceeded

Analog inputs, see page 28

External setpoint

Sensor 1

Analog output, see page 28

Feedback value

Speed

Frequency

Motor current

External setpoint input

Limit exceeded

MCB 114 sensor input module, see page 29

Sensor input 2

Temperature sensor 1

Temperature sensor 2

CUE functions
Setting or reading via:

CUE GENIbus PC Tool*

Default

Optional with GENIbus

Optional with PC-tool
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Operating modes
These operating modes can be selected with the CUE:

• Normal

• Stop

• Min.

• Max.

The operating modes can be set without changing the 
setpoint setting.

Normal 
The pump operates in the control mode selected. See 
page 14. 

The control modes are different ways of controlling the 
pump speed when the operating mode is set to Normal.

Stop
The pump has been stopped by user.

Min. curve
The pump is running at a set value for minimum speed. 
See fig. 3. 

This operating mode can for instance be used in peri-
ods with a very small flow requirement.

Max. curve
The pump is running at a set value for maximum speed. 
See fig. 3.

This operating mode can for instance be used for vent-
ing the pump during installation.

Fig. 3 Min. and max. curves
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Control modes
The CUE has a built-in PID controller that provides 
closed-loop control of the value you want to control. 
The CUE can also be set to open-loop control where 
the setpoint represents the desired pump speed.

Open loop is typically used without sensor. All other 
control modes require a sensor.

The table below shows the functions and possible set-
tings offered by the CUE. 

Overview

See fur her description on the next pages.

Pump type Open loop
Proportional 
differential 
pressure

Constant 
differential 
pressure

Constant 
pressure

Constant 
level

Constant 
flow rate

Constant 
temperature

Constant 
other value

AFG

AMD

AMG

BM, BMB

BME, BMET, BMEX

BMP

CH, CHI, CHN, CHV

CHIU

Contra

CPH, CPV

CR, CRI, CRN, CRT

CRK

CV

DP, EF

durietta

Euro HYGIA

F&B HYGIA

HS

LC, LF

MAXA, MAXANA

MTA, MTH, MTR

MTB

NB, NK

NBG, NKG

S

SE, SEN, SEV

SP,SP-G, SP-NE

SPK

SRP

TP

VL

Other
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Open loop, constant curve
The speed is kept at a set value in the range between 
the min. and max. curves. See fig. 4. 

Fig. 4 Open loop, constant curve

In control mode Open loop, the setpoint is set in% of the 
nominal speed. The setting range will lie between the 
min. and max. curves.

Operation on constant curve can for instance be used 
for pumps with no sensor connected.

This control mode is also typically used in connection 
with an overall control system such as Control MPC or 
another external controller.

Proportional differential pressure
The differential pressure of the pump is reduced at fall-
ing flow rate and increased at rising flow rate. See fig. 5.

Fig. 5 Proportional differential pressure

The pump is controlled according to a differential pres-
sure measured across the pump. This means that the 
pump system offers a proportional differential pressure 
in the Q-range of 0 to Qmax., represented by the sloping 
line in the QH diagram.

Constant differential pressure, pump
The differential pressure of the pump is kept constant, 
independently of the flow rate. See fig. 6.

Fig. 6 Constant differential pressure, pump

The pump is controlled according to a constant differen-
tial pressure measured across the pump. This means 
that the pump system offers constant differential pres-
sure in the Q-range of 0 to Qmax., represented by the 
horizontal line in the QH diagram.

Constant differential pressure, system
The differential pressure of the system is kept constant, 
independently of the flow rate. See fig. 7.

Fig. 7 Constant differential pressure, system

The pump is controlled according to a constant differen-
tial pressure measured across the system. This means 
that the pump offers constant differential pressure of 
the system in the Q-range of 0 to Qmax., represented by 
the horizontal line in the QH diagram.
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Constant pressure with stop function
The outlet pressure is kept constant at high flow rate. 
On/off operation at low flow rate. See fig. 8.

Fig. 8 Constant pressure with stop function

The pump is controlled according to a constant pres-
sure measured after the pump. This means that the 
pump offers a constant pressure in the Q-range of Qmin 
to Qmax., represented by the horizontal line in the QH 
diagram. 

Constant level
The liquid level is kept constant, independently of the 
flow rate. See fig. 9.

Fig. 9 Constant level

The pump is controlled according to a constant liquid 
level. This means that the pump offers a constant level 
in the Q-range of Qmin. to Qmax., represented by the 
parable line in the QH diagram.

The function is default an emptying function.

Constant level with stop function
The liquid level is kept constant at high flow rate. On/off 
operation at low flow rate. See fig. 10.

Fig. 10 Constant level with stop function

The pump is controlled according to a constant liquid 
level. This means that the pump offers a constant level 
in the Q-range of Qmin. to Qmax., represented by the 
parable line in the QH diagram.

The function is default an emptying function.

Constant flow rate
The flow rate is kept constant, independently of the 
head. See fig. 11.

Fig. 11 Constant flow rate

The pump is controlled according to a constant flow 
rate, represented by the vertical line in the QH diagram.
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Constant temperature 
The liquid temperature is kept constant, independently 
of the flow rate. See fig. 12.

Fig. 12 Constant temperature

The pump is controlled according to a constant temper-
ature. This means that the pump offers a variable flow 
rate in the Q-range of Qmin. to Qmax., represented by the 
parable line in the QH diagram.

Constant other value
Any other value is kept constant. See the CUE installa-
tion and operation instructions for further information.

Setpoints
The setpoint is normally set in the menu Operation via 
the CUE control panel. If needed, the setpoint can be 
influenced via the external setpoint input.

The CUE offers these setpoint possibilities:

• Setpoint, CUE menu (default)

• External setpoint (default)

• Predefined setpoints (setting via PC Tool)

• GENIbus setpoint (setting via GENIbus).

Setpoint, CUE menu
The setpoint can be set by the user via the CUE control 
panel when the CUE is in local operating mode and no 
digital inputs are used for predefined setpoints.

Fig. 13 Setpoint, CUE menu

The setpoint range depends on the selected control 
mode. 

In control mode Open loop, the setpoint is set in% cor-
responding to the required speed. The setting range is 
between the min. and max. curves.

In control mode Proportional differential pressure, the 
setting range is equal to 25% to 90% of max. head.

In all other control modes, the setting range is equal to 
the sensor measuring range.

External setpoint
The setpoint set via the CUE menu can be influenced 
by connecting an analog signal to the external setpoint 
input. 

Fig. 14 Setpoint, CUE menu and external setpoint signal

This function offers these possibilities:

• External setpoint (default)

• Inverse external setpoint (setting via control panel)

• External setpoint with stop (setting via PC Tool)

• External setpoint based on a reference table (set-
ting via PC Tool).

The external setpoint signal is used for calculating the 
actual setpoint. The minimum signal is the minimum 
setpoint, and the maximum signal is the setpoint set via 
the CUE menu. See fig. 15. 
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External setpoint influence (default)
The actual setpoint is a linear function of the external 
setpoint signal. See fig. 15.

Fig. 15 External setpoint

The minimum and maximum values of the external set-
point signal can be set via the PC Tool. See fig. 16.

Fig. 16 Reduced external setpoint signal

Inverse external setpoint
The actual setpoint is an inverse linear function of the 
external setpoint signal. See fig. 17. 

Fig. 17 Inverse external setpoint signal

The minimum and maximum values of the external set-
point signal can be set via the control panel. See fig. 18.

Fig. 18 Reduced inverse external setpoint signal
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External setpoint with stop function
Setting via PC Tool.

The actual setpoint with stop is a linear function of the 
external setpoint signal above 20% signal and on/off 
operation below 20% signal. See fig. 19.

Fig. 19 External setpoint with stop function

When the external setpoint signal is below 10%, the 
operating mode is Stop.

When the external setpoint signal is above 15%, the 
operating mode is Normal.

External setpoint based on a reference table 
Setting via PC Tool.

The actual setpoint is a piecewise linear function of the 
external setpoint signal. See fig. 20.

Fig. 20 External setpoint based on a reference table

The linear function is defined as an interpolation 
between the points in a table. The table has of up to 8 
points.

Predefined setpoints
Setting via PC Tool.

This function makes it possible to select up to seven 
predefined setpoints using one to three digital inputs. 

The setpoints are selected as a binary coding of the 
digital inputs as shown in the table below.

x = Closed contact

If none of the digital inputs are activated, the operating 
mode can be configured to Stop or to being controlled 
according to a setpoint set via the control panel.

If Min., Max. or Stop is selected via the control panel, 
the predefined setpoints are overruled.

Note: Predefined setpoints cannot be influenced by the 
external setpoint input.

GENIbus setpoint
If the CUE is remote-controlled via the GENIbus input, 
the setpoint is set via the bus.

Note: The GENIbus setpoint cannot be influenced by 
the external setpoint signal.

T
M

04
 0

36
4 

06
08

T
M

04
 0

36
6 

06
08

0 V
0/4 mA

10 V
20 mA

Min.

Max.

Setpoint, 
CUE menu

Stop
20%

External setpoint signal

Actual 
setpoint

0 V
0/4 mA

10 V
20 mA

Min.

Max.

Setpoint, 
CUE menu

External setpoint signal

Actual 
setpoint

Predefined 
setpoint DI 2 DI 3 DI 4

1 x

2 x

3 x x

4 x

5 x x

6 x x

7 x x x
19



Functions Grundfos CUE

20

CUE Product Guide - U S  Version book  Page 20  Wednesday, September 30, 2009  4:21 PM
Setting the direction of rotation
The start-up guide begins the first time the CUE is con-
nected to supply voltage. While going through the start-
up guide, the CUE tests and sets the correct direction 
of rotation without changing the cable connections to 
the motor.

The correct direction of rotation can be set in these 
ways:

• automatic setting

• manual setting when the direction of rotation is visi-
ble

• manual setting when the direction of rotation is not 
visible. 

Automatic setting
The CUE automatically tests and sets the correct direc-
tion of rotation without changing the cable connections. 
This feature is activated only if a flow or pressure sen-
sor is installed.

This test is not suitable for all pump types and will in 
certain cases not be able to determine for certainty the 
correct direction of rotation. In these cases, the CUE 
changes over to manual setting where the direction of 
rotation is determined on the basis of the installer’s 
observations.

Manual setting when the direction of rotation is 
visible
The correct direction of rotation is set manually without 
changing the cable connections. This requires that it is 
possible to observe the motor fan or shaft.

Manual setting when the direction of rotation is not 
visible
The correct direction of rotation is set manually without 
changing the cable connections. This requires that it is 
possible to observe the head or flow rate.

Status functions
The CUE shows these data: 

• power consumption

• operating hours

• accumulated flow

• energy per m3 or gallon (requires flow meter).

The status information can be shown in the display. 

Power consumption
The value of the power consumption is an accumulated 
value calculated from the pump’s birth and cannot be 
reset. No additional sensor is required.

Operating hours
The value of operating hours is an accumulated value 
calculated from the pump’s birth and cannot be reset. 
No additional sensor is required.

Accumulated flow
The value of accumulated flow is calculated by means 
of a flow measurement from either a digital pulse input 
or an analog input.

When using a digital input, the number of pulses is 
counted and multiplied by the litre/pulse parameter in 
order to get the accumulated flow.

When using an analog input, the accumulated flow 
value is updated every 10 seconds with the volume 
pumped in that period. 

Energy per m3 or gallon
The actual energy per m3 (kWh/m3) is calculated as 
actual power consumption divided by actual flow rate.

Logging functions

Alarm and warning log
The latest five alarms and five warnings are logged with 
a timestamp corresponding to the power on time after 
the fault has occurred. The alarm and warning log can 
be shown directly on the display. 

See the warning and alarm list page 38.

Correlated histogram (setting via PC Tool)
The correlated histogram is a way to examine the joint 
distribution of two parameters. The logging for a corre-
lated histogram are count of the number of samples that 
at the same time are within a given interval of variable 
1 and variable 2.
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PID controller
The CUE has a built-in PID controller for speed control 
of pumps. The factory setting of gain (Kp) and integral 
time (Ti) can easily be changed in the control panel.

The controller can operate in both normal and inverse 
mode. 

Normal mode
Normal mode is used in systems in which an increase 
in pump performance will result in a rise in the value 
measured at the feedback sensor. This will typically be 
the case in most CUE applications.

Normal mode is selected by setting the gain (Kp) to a 
positive value in the control panel. 

Inverse mode
Inverse mode is used in systems in which an increase 
in pump performance will result in a drop in the value 
measured at the feedback sensor. This mode will typi-
cally be used for constant level operation (emptying 
tank) and for constant temperature operation in cooling 
systems.

Inverse mode is selected by setting the gain (Kp) to a 
negative value in the control panel. 

Description
The PID controller compares the required setpoint 
(pset) with the actual value (p) measured by the trans-
mitter (P). See fig. 21.

Fig. 21 Constant pressure control

If the measured value is higher than the required set-
point, the PID controller will reduce the speed and the 
performance of the pump until the measured value is 
equal to the required setpoint.

Suggested controller settings

*Ti = 100 seconds (factory setting).
Heating systems are systems in which an increase in pump performance 
will result in a rise in temperature at the sensor.
Cooling systems are systems in which an increase in pump performance 
will result in a drop in temperature at the sensor.
L1 =Distance in [m] between pump and sensor.
L2 =Distance in [m] between heat exchanger and sensor.
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Stop functions

Constant pressure with stop function
The purpose of the stop function is to stop the pump 
when low or no flow is detected.

When low flow is detected, the pump is in on/off opera-
tion. If there is flow, the pump will continue operating 
according to the setpoint. See fig. 22. 

Fig. 22 Constant pressure with stop function. Difference 
between start and stop pressures (ΔH)

Low flow can be detected in two different ways:

• a built-in low-flow detection function

• a flow switch connected to a digital input.

Low-flow detection function
The low-flow detection function will check the flow reg-
ularly by reducing the speed for a short time. No or only 
a small change in pressure means that there is low flow. 

Low-flow detection with flow switch
When a flow switch detects low flow, the digital input 
will be activated. 

Operating conditions for the stop function
It is only possible to use the stop function if the system 
incorporates these components:

• a pressure sensor 

• a non-return valve 

• a diaphragm tank.

Note: The non-return valve must always be installed 
before the pressure sensor. See figs 23 and 24.

Fig. 23 Position of the non-return valve and pressure sen-
sor in a system with suction lift operation

Fig. 24 Position of the non-return valve and pressure sen-
sor in a system with positive inlet pressure

Diaphragm tank
The stop function requires a diaphragm tank of a cer-
tain minimum size. The tank must be installed as close 
as possible after the pump, and the precharge pressure 
must be 0.7 x actual setpoint.

Recommended diaphragm tank size: 

If a diaphragm tank of the above size is installed in the 
system, the factory setting of ΔH is the correct setting. 
If the tank installed is too small, the pump will start and 
stop too often. 
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Constant level with stop function
The purpose of the stop function is to stop the pump 
when low or no flow is detected.

Note: It is only possible to set constant level with stop 
function if the system incorporates a level sensor, and 
all valves can be closed.

When low flow is detected, the pump is in on/off opera-
tion. If there is flow, the pump will continue operating 
according to the setpoint. See fig. 25.

Fig. 25 Constant level with stop function. Difference be-
tween start and stop levels (ΔH)

Low flow can be detected in two different ways:

• with the built-in low-flow detection function

• with a flow switch connected to a digital input.

Low-flow detection function
The low-flow detection function will check the flow reg-
ularly by measurement of speed and power. 

Low-flow detection with flow switch
When a flow switch detects low flow, the digital input 
will be activated. 

Dry-running protection
This function protects the pump against dry running. 
When lack of inlet pressure or water shortage is 
detected, the pump will be stopped before being dam-
aging. 

Lack of inlet pressure or water shortage can be 
detected in two ways:

• With a switch connected to a digital input configured 
to dry-running protection. 

• The CUE checks if the shaft power is below a dry-
pump limit for a configurable time (setting via PC 
Tool).

The use of a digital input requires an accessory, such 
as:

• a Grundfos Liqtec® dry-running switch

• a pressure switch installed on the suction side of the 
pump

• a float switch installed on the suction side of the 
pump.

The pump cannot restart as long as the input is acti-
vated. Restart may be delayed by up to 30 minutes, 
depending of the pump family.

Duty/standby 
The built-in duty/standby function applies to two pumps 
connected in parallel to ensure reliability of supply. See 
fig. 26. 

Fig. 26 Two pumps connected in parallel and controlled 
via GENIbus

These are the primary purposes of the function:

• To let one pump run at a time.

• To start the standby pump if the duty pump stops 
due to an alarm.

• To alternate the pumps at least every 24 hours.

Description
The two pumps are electrically connected by means of 
the GENIbus interface. Each pump must be connected 
to its own CUE and sensor.

Note: The two pumps running duty/standby in this way 
cannot use the GENIbus interface for remote communi-
cation.

The function is activated via the control panel.

Operating mode
The two pumps use their own local operating mode. For 
instance, pump 1 can operate in Normal mode, and 
pump 2 can operate in Max. mode. 

Control mode
Both pumps must have the same control mode.
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Operating range
The area between the min. and max. speed is the 
actual operating range of the pump.

The operating range can be changed by the user within 
the area defined by the pump-dependent speed range.

For some pump families over synchronous operation 
(max. speed above 100%) will be possible. This 
requires an over-size motor to deliver the shaft power 
required by the pump during over-synchronous opera-
tion.

Fig. 27 Setting of the min. and max. speed in % of the 
nominal speed of the pump

Fig. 28 Operating range of the CUE

Motor bearing monitoring
This function is used to give an indication when it is time 
to relubricate or change the motor bearings. 

It shows these pieces of information:

• When to relubricate the motor bearings.

• How many times relubrication has been confirmed,

• When to replace the motor bearings.

Default function
The default function is based on the "mileage" of the 
pump and takes into account if the pump has been run-
ning with reduced speed.

Extended function
The bearing temperature is also included in the calcu-
lation. 

The extended function requires an MCB 114 sensor 
input module and Pt100/Pt1000 sensors measuring the 
bearing temperature.

Monitoring of motor bearing temperatures
When temperature sensor 1 and 2 are used for meas-
uring the motor bearing temperature, a warning or an 
alarm will be generated if the bearing temperature gets 
too high. 

Warnings and alarms are generated and reset using 
hysteresis. See fig. 29.

Fig. 29 Monitoring of bearing temperature with warning 
and alarm limits

Standstill heating
This function pre-heats the motor during standstill in 
order to avoid condensation within the motor. 

When the pump is stopped by a stop command, a cur-
rent will be applied to the motor windings in order to 
keep the temperature within the motor above the dew-
point temperature. No external heater is needed. 

The pre-heating of the motor is especially important 
when the motor is installed under these conditions:

• high humidity

• outdoor installation.

The consequences of condensed moisture within the 
motor are for example corrosion damage to electrical 
contacts and the bearings of the motor shaft.
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Ramps
The controller incorporates two types of ramp:

• ramp-up and ramp-down (default)

• initial and final ramps (setting via PC-Tool).

Fig. 30 Ramp-up and ramp-down of the CUE

Ramp-up and ramp-down
The ramp-up and ramp-down are used for protection 
against overload when starting and stopping the CUE. 
The setting is done by means of the control panel. 

The ramp-up time is the acceleration time from 0 rpm to 
nominal motor speed. 

The ramp-down time is the deceleration time from nom-
inal motor speed to 0 rpm. 

Additional set of ramp-up and ramp-down (setting via 
PC Tool)
An additional set of ramp-up and ramp-down can be 
remote-set to predefined ramps by means of a digital 
input.

Initial and final ramps
The initial and final ramps prevent operation for a 
longer time than necessary at speeds below minimum 
speed. 

The setting is done automatically based on the pump 
family selected in the start-up guide.

Proportional differential pressure, 
parabolic
Setting via PC Tool.

The proportional differential pressure can be selected 
with one of these flow dependencies:

• linear (default), see page 15

• parabolic (setting via PC Tool).

When the flow dependency is selected as parabolic, the 
differential pressure of the pump will be reduced with a 
parabolic curve at falling flow rate and increased at ris-
ing flow rate. See fig. 31. 

Fig. 31 Proportional differential pressure, parabolic curve

The pump is controlled according to a differential pres-
sure measured across the pump. This means that the 
pump system offers a flow-compensated differential 
pressure in the Q-range of 0 to Qmax., represented by 
the parabolic curve in the QH diagram.
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Hmax update
Setting via PC Tool.

This function is used in connection with the control 
mode Proportional differential pressure. The purpose is 
to find the "true" value of the maximum head at no flow 
and nominal pump speed. See fig. 32.

Fig. 32 Proportional differential pressure, Hmax update

The function consists of two steps:

1. Ramping up the speed to nominal speed.

2. Measuring Hmax for 20 seconds at nominal speed.

Valves must be closed so that the pump is operating 
without flow.

Differential pressure from two 
sensors
Setting via PC Tool.

The purpose of this function is to make differential pres-
sure control possible by using measurements from two 
separate pressure sensors. 

It can be used in these control modes:

• Proportional differential pressure. See page 15

• Constant differential pressure. See page 15.

The function requires an MCB 114 sensor input mod-
ule.

Fig. 33 Differential pressure from two sensors

Sensor 1 is connected to the sensor input 1.

Sensor 2 is connected to the sensor input 2 of an MCB 
114 sensor input module.

Start delay after power-up
Setting via PC Tool.

The start delay after power-up is a delay between 
power being applied and the pump starting. 

Fig. 34 Start delay after power-up

The purpose is to allow remote control equipment to 
start up before the pump.

The start delay is deactivated if a remote command is 
received via GENIbus.

Auto/manual restart after alarm
Setting via PC Tool.

In case of an alarm, the CUE will stop the pump or 
change the operating mode, depending on the alarm 
and pump type. See Warning and alarm list on page 38.

Pump operation will be resumed when the cause of the 
alarm has been remedied and the alarm has been reset 
automatically or manually.

The CUE can be configured to activate and deactivate 
automatic restart for all alarms or for groups of alarms.
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Limit exceeded
Setting via PC Tool.

This is a monitoring function offering information, warn-
ing or alarm when a low or high limit is exceeded. See 
fig. 35.

Fig. 35 Example of low limit exceeded

Description
The function has two timers: a detection delay timer 
and a reset delay timer.

The detection delay timer starts when a limit is 
exceeded (1). See fig. 35. The time is configurable.

A: If the limit is no longer exceeded (2) when the detec-
tion time expires, the timer will be reset.

B: If the limit is still exceeded (3) when the detection 
time expires, the output of the detector will change to 
“limit exceeded”.

The reset delay timer starts when the detector output is 
“limit exceeded” and the limit is no longer exceeded, 
using hysteresis (4). 

C: When the delay time has expired (5), the detector 
output changes to “limit not exceeded”.

Input possibilities
It is possible to have two limit exceeded functions in 
parallel with these inputs:
• all analog inputs

• all Pt100/Pt1000 inputs.

The use of Pt100/Pt100 inputs requires an MCB 114 
sensor input module.

Output possibilities
There are these output possibilities:
• signal relay 1 and 2

• analog output

• warning and alarm.

Digital inputs
As standard, the CUE offers these digital inputs: 

• one digital input for external start/stop

• three programmable digital inputs.

The three digital inputs can be set to these functions:

• min. (min. curve)

• max. (max. curve)

• external fault

• flow switch

• alarm reset

• dry-running protection (via external switch)

• accumulated flow (pulse flow, only DI 4)

• predefined ramps (setting via PC Tool)

• predefined setpoints (setting via PC Tool).

Start/stop
The pump will start if the pump is ready to run (the state 
of the on/off button is on, and no alarms prevent the 
pump from running.

Min. 
The pump will run according to the min. curve. 

Max. 
The pump will run according to the max. curve. 

External fault
If the input is activated for more than 5 seconds, exter-
nal fault will be indicated. 

Flow switch
The flow switch indicates no flow in constant pressure 
with stop function and constant level with stop function. 
It requires an external signal from a flow switch or a 
controller.

Alarm reset
When the input has been activated, the alarm will be 
reset if the cause of the alarm no longer exists.

Dry running
Indicates lack of inlet pressure or water shortage, and 
the pump will be stopped. The pump cannot restart as 
long as the input is activated. Restart may be delayed 
by up to 30 minutes, depending of the pump family.

For further information, see page 23.

Accumulated flow (only DI 4)
The number of pulses is counted and multiplied by the 
litre/pulse parameter in order to get the accumulated 
flow. This requires the use of an accessory, such as a 
pulse sensor.
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Predefined ramps (setting via PC Tool)
The ramp-up and ramp-down time can be remote-set 
from the default setting to a predefined setting by 
means of PC Tool.

For further information, see page 25.

Predefined setpoints (setting via PC Tool)
One to seven predefined setpoints can be selected via 
digital inputs configured for this purpose. 

For further information, see Predefined setpoints on 
page 19.

Signal relays
The two relay outputs can be independently set to these 
indications:

• ready

• alarm

• operation

• pump running

• warning

• relubricate

• external control (setting via PC Tool)

• limit exceeded (setting via PC Tool).

Ready
The pump is ready to run or running.

Warning
There is a warning.

Alarm
There is an alarm. 

Operation
The pump is running or has been stopped by a stop 
function.

Pump running
The pump is running.

Relubricate
Lubrication time is exceeded.

External relay control (setting via PC Tool)
This function offers information, warning or alarm when 
a signal is given via GENIbus.

Limit exceeded (setting via PC Tool)
This function offers information, warning or alarm when 
a low or high limit is exceeded.

Analog inputs
As standard, the CUE offers these analog inputs: 
• one analog input for external setpoint

• one analog input for sensor 1.

External setpoint
The setpoint can be influenced by connecting an analog 
signal to the setpoint input.

For further information, see page 17.

Sensor 1
The sensor 1 is default used for control in closed loop.

In closed loop, the feedback signal is kept at a given 
setpoint by a PID controller.

In open loop, sensor 1 can be used for monitoring.

Analog output
The analog output (0-20 mA) can be set via the PC Tool 
to one of these indications:
• feedback value

• speed

• frequency

• motor current

• external setpoint input

• limit exceeded.

The analog output is default set to not active.

Feedback value
The output signal is a function of the actual feedback 
value.

Speed
The output signal is a function of the actual pump 
speed.

Frequency
The output signal is a function of the actual frequency.

Motor current
The output signal is a function of the actual motor cur-
rent.

External setpoint input
The output signal is a function of the external setpoint 
input.

Limit exceeded
The output signal indicates whether the limit is 
exceeded:

• Minimum output = limit is not exceeded.

• Maximum output = limit is exceeded.

Default setting is NOT ACTIVE.
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MCB 114 sensor input module
The MCB 114 sensor input module offers three addi-
tional analog inputs for the CUE:

• one analog 4-20 mA input for an additional sensor

• two analog Pt100/Pt1000 inputs for temperature 
sensors.

Sensor 2
The analog 4-20 mA input is used for these functions: 

• Monitoring of measured value of sensor 2 (default 
setting).

• Measured value of sensor 2 used for control pur-
pose. This makes differential pressure control pos-
sible by using measurements from sensor 1 and 
sensor 2 (setting by means of PC Tool). 

Temperature sensors 1 and 2
The analog Pt100/Pt1000 inputs are used for monitor-
ing of these temperatures:

• drive-end motor bearing

• non drive-end motor bearing

• other liquid 1

• other liquid 2

• motor windings

• pumped liquid

• ambient temperature.

Displays

Further information
See MCB 114 sensor input module, page 53.

See also the CUE and MCB 114 installation and oper-
ating instructions.

GENIbus
The CUE supports serial communication via the RS-
485 connection. The communication enables connec-
tion to a building management system or another exter-
nal control system.

Operating parameters, such as setpoint and operating 
mode, can be remote-set via the bus signal. At the 
same time, the pump can provide status information 
about important parameters, such as actual value of 
control parameter, input power and fault indications.

Protocol
Using GENIbus interface, the protocol selection of the 
RS-485 port must be selected to GENIbus, and the 
communication must be set according to the Grundfos 
GENIbus standard.

Pump number
Using GENIbus interface, a pump number between 1 
and 199 must be allocated to each pump via the control 
panel.

Local/remote operating mode
In local operating mode, the unit is controlled from local 
sources, i.e. control panel and digital input.

In remote operating mode, the unit is controlled via 
GENIbus. Change to remote operating mode is done 
via the GENIbus.

Priority of settings
The CUE can be controlled in various ways at the same 
time. If two or more operating modes are active at the 
same time, the operating mode with the highest priority 
will be in force.

Local operating mode
 

Example: If an external signal has activated the oper-
ating mode Max., it will only be possible to stop the 
pump.

Remote operating mode

Example: If the bus signal has activated the operating 
mode Max., it will only be possible to stop the pump.

MCB 114 input
Display Menu Number

Reading Setting

Sensor 2 (2.5) (3.16)

Temperature sensor 1 (2.12) (3.21)

Temperature sensor 2 (2.13) (3.22)

Priority CUE menu External signal

1 Stop

2 Max.

3 Stop

4 Max.

5 Min. Min.

6 Normal Normal

Priority CUE menu External signal Bus signal

1 Stop

2 Max.

3 Stop Stop

4 Max.

5 Min.

6 Normal
29
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Copy of Settings 
The Grundfos Local Control Panel (GLCP) can be used 
to copy the settings made on one CUE to another CUE.

The function includes two different possibilities:

• Make a copy of the setup from the present CUE to 
the Grundfos Local Control Panel

• Make a copy of the setup stored in the Grundfos Lo-
cal Control Panel to the CUE

Both functions must be used in the correct order to copy 
a setup from one CUE to another.

A setup can be used for more than once, when it is 
loaded into the Grundfos Local Control Panel.

The copy can only be performed between units of the 
same size and firmware version.

Pipe fill (PC Tool)
The pipe fill function is used for filling empty pipes with 
water in a controlled manner. With pipe fill disabled the 
speed will go to maximum speed when filling the pipes 
in pressure controlled systems where pipes are empty 
at start up, and when the pipes are filled the high speed 
will give pressure spikes in the system, before the 
speed is reduced properly to fit the actual need in the 
application.

The pipe filling function can be used to avoid these 
pressure spikes, by introducing a pipe filling sequence 
before the system is turned into normal operation.

The pipe filling function can limit the speed of the pump 
during fill mode operation; this will decrease the pres-
sure spikes at full pipes. A time limit or a filled pipe 
pressure can be used to deactivate the pipe fill function 
and turn the CUE into normal operation.

The following parameters are used in fill mode:

Pipe fill
• Activate or deactivate the function

Pipe fill speed
• The maximum speed used during pipe filling (hori-

zontal piping)

Pipe fill time
• The time it takes to fill the pipes, the CUE turns into 

normal operation when the pipe fill time has passed

Pipe fill rate
• If a vertical pipe system is being filled a pipe fill rate 

in scale of the used transmitter can be used to limit 
the pipe filling rate Example: [0.3bar/sec] (vertical 
piping)

Filled setpoint
• The setpoint where the pipe fill function is deacti-

vated and the CUE turns into normal operation.
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Grundfos CUEInstallation

Mechanical installation
The CUE cabinet sizes are characterised by their 
enclosure. The CUE is available in three enclosure 
classes: IP21, IP54 and IP55. To see the relationship of 
enclosure class and enclosure type, see tables starting 
on page 41. 

The general installation requirements necessitate spe-
cial considerations as to these aspects:

• Enclosure class IP54/55 must be installed freely ac-
cessible, but must not be installed outdoors without 
additional protection against water and the sun.

• The CUE contains a large number of mechanical 
and electronic components and must therefore not 
be installed in an environment where the air con-
tains liquids, particles or gasses which may affect 
and damage the electronic components.

• In applications requiring Ex approval, the CUE 
should be installed outside the hazardous area.

Space requirements and air circulation 
CUE units can be mounted side by side, but as a suffi-
cient air circulation is required for cooling, these 
requirements must be met:

• Sufficient free space above and below the CUE. 
See table below.

• Hang the CUE directly on the wall, or fit it with a 
back plate to secure sufficient air flow for cooling. 
See fig. 36.

Fig. 36 CUE hung directly on the wall or fitted with a back 
plate

Required free space above and below the CUE

Required free space in front of the CUE
Furthermore, there must be sufficient space in front of 
the CUE for opening the door of the CUE. See fig. 37.

Fig. 37 Free space in front of CUE enclosures D1 and D2

Ventilation of built-in CUE
The CUE can be mounted in a control cabinet if suffi-
cient air circulation is ensured. The quantity of air flow 
required for cooling the CUE can be calculated as fol-
lows:

Insert P in Watt and ΔT in F (Fahrenheit.

P is the power loss of all equipment integrated in the 
same cabinet. Calculate the power loss P of the CUE by 
means of the typical shaft power P2 multiplied by the 
efficiency. 

ΔT is the difference between the outlet temperature and 
the inlet temperature (ambient) of the cooling air. See 
fig. 36.

Note: The inlet and outlet temperatures must not be 
higher than the values in the table below.

The average inlet temperature over 24 hours must be 
9 °F lower.
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The outlet from the ventilation must be placed above 
the highest-mounted CUE. Allowance must be made for 
the pressure loss across the inlet filters of the control 
panel and for the fact that the pressure will drop as the 
filters get choked.

Example: Calculate the required air flow for cooling of 
a built-in CUE when the ambient temperature is 80° F 
(27 °C). The CUE has a typical shaft power of 11.0 kW 
(ISHP) and an efficiency of 0.98. See page 44.

Calculate the power loss of the CUE: 

P = P2 x efficiency = 11.0 x (1-0.98) x 1000= 220 W.

Calculate the required air flow for cooling the CUE:

qv = (P x 3.285) / (ΔT) = (220 x 3.285) / (131-80) = 
14.2 ft3/min.

Electrical installation
Note: Always observe national and local regulations as 
to cable cross-section, short circuit protection and over-
current when installing the CUE.

Fig. 38 Example of three-phase mains connection of the 
CUE with mains switch, back-up fuses and addi-
tional protection

Electrical protection

Protection against electric shock, indirect contact
Protective conductors must always have a yellow/green 
(PE) or yellow/green/blue (PEN) colour marking.

Instructions according to EN IEC 61800-5-1:

• The CUE must be stationary, installed permanently 
and connected permanently to the mains supply.

• The earth connection must be carried out with dupli-
cate protective conductors or with a single rein-
forced protective conductor with a cross-section of 
minimum 8 AWG [10 mm2].

Protection against short-circuit, fuses
The CUE and the supply system must be protected 
against short-circuit.

Grundfos demands that the fuses mentioned on 48 are 
used for protection against short-circuit.

The CUE offers complete short-circuit protection in 
case of a short-circuit on the motor output.

Additional protection
Note: The leakage current to earth exceeds 3.5 A.

If the CUE is connected to an electrical installation 
where an earth leakage circuit breaker (ELCB) is used 
as additional protection, the circuit breaker must be of 
a type marked with the following symbols:

The circuit breaker is type B.

The total leakage current of all the electrical equipment 
in the installation must be taken into account. 

Leakage current of the CUE in normal operation, see 
page 51.

During start and in asymmetrical supply systems, the 
leakage current can be higher than normal and may 
cause the ELCB to trip.

Motor protection
The motor requires no external motor protection. The 
CUE protects the motor against thermal overloading 
and blocking.

Protection against overcurrent
The CUE has an internal overcurrent protection for 
overload protection on the motor output.

Protection against mains voltage transients
The CUE is protected against mains voltage transients 
according to EN 61800-3, second environment.
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Mains and motor connection
The supply voltage and frequency are marked on the 
CUE nameplate. Make sure that the CUE is suitable for 
the electricity supply of the installation site.

Mains switch
A mains switch can be installed before the CUE accord-
ing to local regulations. See fig. 38.

Wiring diagram
The wires in the terminal box must be as short as pos-
sible. Excepted from this is the protective conductor 
which must be so long that it is the last one to be dis-
connected in case the cable is inadvertently pulled out 
of the cable entry.

Fig. 39 Wiring diagram, three-phase mains connection

Note: use terminals 91 and 92 for single phase CUE’s.

Connecting the signal terminals
Note: As a precaution, signal cables must be separated 
from other groups by reinforced insulation in their entire 
lengths.

Note: If no external on/off switch is connected, short-
circuit terminals 18 and 20 using a short wire.

Wiring diagram, signal terminals
 

Fig. 40 Wiring diagram, signal terminals

Terminals 27 and 29 are not used.
Connect the signal cables according to the guidelines 
for good practice to ensure EMC-correct installation. 
See section  EMC-correct installation, 35.

• Use shielded signal cables.

• Use a 3-conductor shielded bus cable.
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Terminal Function

91 (L1)

Three-phase supply92 (L2)

93 (L3)

95/99 (PE) Earth connection

96 (U)
Three-phase motor connection, 0-100 % of mains 
voltage

97 (V)

98 (W)
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Terminal Type Function

12 +24 V out Supply to sensor

13 +24 V out Additional supply

18 DI 1 Digital input, start/stop

19 DI 2 Digital input, programmable

20 GND Common frame for digital inputs

32 DI 3 Digital input, programmable

33 DI 4 Digital input, programmable

39 GND Frame for analog output

42 AO 1 Analog output, 0-20 mA

50 +10 V out Supply to potentiometer

53 AI 1 External setpoint, 0-10 V, 0/4-20 mA

54 AI 2 Sensor input, sensor 1, 0/4-20 mA

55 GND Common frame for analog inputs

61 RS-485 GND Y GENIbus, screen (frame)

68 RS-485 A GENIbus, signal A (+)

69 RS-485 B GENIbus, signal B (-)
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RFI filters
To meet the EMC requirements, the CUE comes with 
the following types of built-in radio frequency interfer-
ence filter (RFI). 

RFI filter types are according to EN 61800-3.

C1 is a high-performance filter. C2 and C3 are typically 
RFI filter types for standard frequency converters.

Description of RFI filter types
C1: For use in domestic areas.

C2: For use in domestic and industrial areas, con-
nected permanently to the mains supply. In domestic 
areas, special care should be taken regarding EMC-
correct installation.

C3: For use in industrial areas with own low-voltage 
transformer.

Equipment of category C2
• In a domestic environment this product may cause 

radio interference in which case supplementary miti-
gation measures may be required.

Equipment of category C3
• This type of power drive system (PDS) is not in-

tended to be used on a low-voltage public network 
which supplies domestic premises.

• Radio frequency interference is expected if used on 
such a network.

Output filters
Output filters are used for reducing the voltage stress 
on the motor windings and the stress on the motor insu-
lation system as well as for decreasing acoustic noise 
from the frequency converter-driven motor.

Grundfos offers two types of output filter as accessories 
for the CUE:

• dU/dt filters 

• sine-wave filters 

The filters are IP20/NEMA1 enclosure.

dU/dt filters
Motor insulation stress is often caused by the combina-
tion of rapid voltage and current increase. The rapid 
energy changes can also be reflected back to the DC 
line in the inverter and cause shut down. The dU/dt filter 
is designed to reduce the voltage rise time/the rapid 
energy change in the motor, and by that intervention, it 
prevents premature aging and flashover in the motor 
insulation.

The dU/dt filters have a positive influence on the radia-
tion of magnetic noise in the cable that connects the 
drive to the motor. The voltage wave form is still pulse-
shaped but the du/dt ratio is reduced in comparison 
with the installation without filter.

Sine-wave filters
Sine-wave filters are designed to allow only low fre-
quencies to pass. High frequencies are consequently 
shunted away, which results in a sinusoidal phase-to-
phase voltage waveform and sinusoidal current wave-
forms.

With the sinusoidal waveforms, the use of special 
adjustable frequency drive motors with reinforced 
insulation is no longer needed. The acoustic noise from 
the motor is also damped as a consequence of the 
wave condition.

Besides the features of the dU/dt filter, the sine-wave 
filter also reduces insulation stress and bearing 
currents in the motor, thus leading to prolonged motor 
lifetime and longer periods between service. Sine-wave 
filters enable use of longer motor cables in applications 
where the motor is installed far from the drive. The 
length is unfortunately limited because the filter does 
not reduce leakage currents in the cables.

Use of output filters
The table below explains in which cases an output filter 
is required. From the table it can be seen if a filter is 
needed, and which type to use. 

The selection depends of:

• pump type

• motor cable length 

• the required reduction of the acoustic noise from the 
motor.

Voltage Typical shaft power P2 RFI filter type

1 x 200-240 V 1.5-10 Hp (1.1-7.5 kW) C1

3 x 200-240 V 1-60 Hp (0.75-45 kW) C1

3 x 380-500 V
0.75-125 Hp (0.55-90 kW) C1

150-350 Hp (110-250 kW) C2

3 x 525-600 V 1-10 Hp (0.75-7.5 kW) C3

3 x 525-690 V 15-350 Hp (11-250 kW) C3
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The lengths stated apply to the motor cable.

Motor cable
Use a shielded/armored motor cable to comply with 
EMC emission specifications (or install the cable in a 
metal conduit). Keep the motor cable as short as possi-
ble to reduce the noise level and leakage currents. 
Connect the motor cable shield/armor to both the 
decoupling plate of the adjustable frequency drive and 
to the metal of the motor. (Same applies to both ends of 
the metal conduit if used instead of a shield.)

Fig. 41 Example of installation without filter

Fig. 42 Example of installation with filter. The cable be-
tween the CUE and filter must be short

EMC-correct installation
This section gives guidelines for good practice when 
installing the CUE. Follow these guidelines to meet EN 
61800-3, first environment.

• Use only motor and signal cables with a braided 
metal screen in applications without output filter.

• There are no special requirements to supply cables, 
apart from local requirements.

• Leave the screen as close to the connecting termi-
nals as possible. See fig. 43.

• Avoid terminating the screen by twisting the ends. 
See fig. 44. Use cable clamps or EMC screwed ca-
ble entries instead.

• Connect the screen to frame at both ends for both 
motor and signal cables. See fig. 45. If the controller 
has no cable clamps, connect only the screen to the 
CUE. See fig. 46.

• Avoid unscreened motor and signal cables in elec-
trical cabinets with frequency converters.

• Make the motor cable as short as possible in appli-
cations without output filter to limit the noise level 
and minimize leakage currents.

• Screws for frame connections must always be tight-
ened whether a cable is connected or not.

• Keep main cables, motor cables and signal cables 
separated in the installation, if possible.

Other installation methods may give similar EMC 
results if the above guidelines for good practice are fol-
lowed.

Pump type Typical shaft 
power P2 dU/dt filter Sine-wave 

filter

SP, BM, BMB with 
380 V motor and up

Up to 10 Hp – 0-1000 ft
(0-300 m)

15 Hp and up
0-500 ft

(0-150 m)
500-1000 ft
(150-300 m)

Other pumps, noise 
reduction

Up to 10 Hp – 0-1000 ft
(0-300 m)

15 Hp and up 0-500 ft
(0-150 m)

500-1000 ft
(150-300 m)

Other pumps, higher 
noise reduction

Up to 10 Hp –
0-1000 ft
(0-300 m)

15 Hp and up – 0-1000 ft
(0-300 m)

Pumps with 690 V 
motor All 0-500 ft

(0-150 m)
500-1000 ft
(150-300 m)
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Fig. 43 Example of stripped cable with screen

Fig. 44 Do not twist the screen ends

Fig. 45 Example of connection of a 3-conductor bus cable 
with screen connected at both ends

Fig. 46 Example of connection of a 3-conductor bus cable 
with screen connected at the CUE (controller with 
no cable clamps)
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Grundfos CUEOperation

Control panel
The control panel is used for local setting of the CUE. 
The functions available depend on the pump family.

Fig. 47 Control panel of the CUE

Editing buttons

Navigating buttons

Indicator lights
The operating condition of the pump is indicated by the 
indicator lights on the front of the control panel. See fig. 
47.

The table shows the function of the indicator lights.

Start-up guide 
Use the start-up guide for the general setting of the 
CUE including the setting of the correct direction of 
rotation.

The start-up guide is started the first time when the 
CUE is connected to supply voltage. It can be restarted 
in menu GENERAL. Please note that in this case all 
previous settings will be erased.
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07

Button Function

Makes the pump ready for operation/starts and stops 
the pump.

Saves changed values, resets alarms and expands the 
value field.

Changes values in the value field.

Button Function

Navigates from one menu to another. When the menu 
is changed, the display shown will always be the top 
display of the new menu.

Navigates up and down in the individual menu.

Indicator light Function

On (green)

The pump is running or has been stopped by a stop 
function.

If flashing, the pump has been stopped by the user 
(CUE menu), external start/stop or bus.

Off (orange) The pump has been stopped with the on/off button.

Alarm (red) Indicates an alarm or a warning.
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Warning and alarm list

1) In case of an alarm, the CUE will change the operating mode depend-
ing on the pump type. For example: In constant pressure mode, SP’s will 
run at min. speed while CR’s will run at 70% of max. speed.
2) AMA, Automatic Motor Adaptation. 
3) Warning is reset in display 3.20.

In case of fault or malfunction of the CUE, the latest five 
warnings and latest five alarms can be found in the log 
menus.

Warning
The CUE will continue the operation as long as the 
warning is active. The warning remains active until the 
cause no longer exists. Some warnings may switch to 
alarm condition if the warning has been present for a 
period.

Alarm
In case of an alarm, the CUE will stop the pump or 
change the operating mode depending on the alarm 
type and pump type. 

Pump operation will be resumed when the cause of the 
alarm has been remedied and the alarm has been 
reset.

Resetting an alarm manually
• Press OK in the alarm display.

• Press On/Off twice.

• Activate a digital input DI 2-DI 4 set to Alarm reset 
or the digital input DI 1 (Start/stop).

If it is not possible to reset an alarm, the reason may be 
that the fault has not been remedied, or that the alarm 
has been locked. 

Locked alarm
In case of a locked alarm, the CUE will stop the pump 
and become locked. Pump operation cannot be 
resumed until the cause of the locked alarm has been 
remedied and the alarm has been reset. 

Resetting a locked alarm
• Switch off the electricity supply to the CUE for ap-

prox. 30 seconds. Switch on the electricity supply, 
and press OK in the alarm display to reset the 
alarm.

Code and display text

Status

Operat-
ing 

mode

Re-
setting

W
ar

n
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g

A
la

rm

L
o

ck
ed

 a
la

rm

1 Too high leakage current Stop Man.

2 Mains phase failure Stop Aut.

3 External fault Stop Man.

16 Other fault
Stop Aut.

Stop Man.

30 Replace motor bearings – Man.3)

32 Overvoltage
– Aut.

Stop Aut.

40 Undervoltage
– Aut.

Stop Aut.

48 Overload
Stop Aut.

Stop Man.

49 Overload Stop Aut.

55 Overload
– Aut.

Stop Aut.

57 Dry running Stop Aut.

64
Too high CUE tempera-
ture Stop Aut.

70 Too high motor tempera-
ture

Stop Aut.

77 Communication fault, 
duty/standby – Aut.

89 Sensor 1 outside range 1) Aut.

91
Temperature sensor 1 
outside range – Aut.

93 Sensor 2 outside range – Aut.

96 Setpoint signal outside 
range

1) Aut.

148
Too high bearing temper-
ature

– Aut.

Stop Aut.

149
Too high bearing temper-
ature

– Aut.

Stop Aut.

155 Inrush fault Stop Aut.

175 Temperature sensor 2 
outside range – Aut.

240 Relubricate motor bear-
ings – Man.3)

241 Motor phase failure
– Aut.

Stop Aut.

242 AMA2) did not succeed – Man.
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Grundfos CUECUE selection

How to select a CUE
The size of the CUE is determined quickly and precisely 
based on the max. motor current. See fig. 48.

The power size, which is the typical shaft power P2, is 
only an approximate value and cannot be used to select 
the nominal size of the CUE.

Fig. 48 Selection of CUE based on max. motor current

The main steps
When you have selected the pump, follow these steps 
to select a CUE:

1. Select the voltage range of the CUE. It should fit the 
motor voltage and the mains supply at the installa-
tion site. 

2. Find the max. motor current*on the motor name-
plate or in the data sheet of the selected motor. Se-
lect the first CUE that is able to deliver the max. 
motor current. See selection tables starting on page 
41.

3. Select the enclosure class. Choose IP21 or IP54/55. 
See selection tables starting on page 41.

4. Check if an output filter is required. Select the out-
put filter according to the table on page 34. 

5. Select the accessories required for the application. 
It could be sensors or additional input modules.

Selecting the different accessories may require addi-
tional steps.

* Important note: If motor has service factor, use 
service factor amperes for max. motor current.

The actual motor current should always be less than or 
equal to the output current of the CUE.

If not, the CUE will reduce the maximum speed when 
the maximum limit is reached during operation.

Example 1
These data are given:

• voltage range is 3 x 460 V 

• max. motor current is 23.6 A.

• enclosure class of the CUE must be IP21.

Select the CUE according to the selection tables in sec-
tion Mains supply 3 x 440 - 500V on 43.

Data of the CUE selected:

T
M

04
 0

37
5 

06
08 

50 Hz
3 ~MOT MG  160 MB

Eff. % 90

n 2920-2930    min-1

CL F IP 55
DE                         NDE

P  11,0    kW No2

U  380-415 D V
I     21,4 A
I     23,6 A

cos    0.89-0.87

1/1

max

96
07

57
40

Max. motor 
current

CUE

Max. output 
current

Motor nameplatePump

Max. output current: 27A

Product number (IP21): 91136772
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Special conditions
Derating must be taken into account when using the 
CUE in these situations:

• low air pressure (heights)

• low speeds

• installations with long motor cables

• cables with a large cross-section 

• high ambient temperature. 

The required action is described in the next sections.

Low air pressure
At low air pressure, the cooling capability of air is 
reduced. 

At altitudes above 3,280 ft (1,000 m), the max. output 
current should be derated in accordance with the dia-
gram in fig. 49.

Fig. 49 Derating of output current at low air pressure

At altitudes above 6,600 ft (2,000 m), PELV cannot be 
met. PELV = Protective Extra Low Voltage.

An alternative is to lower the ambient temperature at 
high altitudes and thereby ensure 100% output current 
at high altitudes.

Example 2
At an altitude of 6,600 ft (2,000 m), the output current 
27 A of the selected CUE in example 1 must be derated 
to 92% according to fig. 49. This is equal to 25 A.

High ambient temperature
If the output current is reduced to 80 % of the nominal 
output current of the CUE in questions, the ambient 
may be 5 °C higher.

The other possibility is to use a unit one size bigger. For 
higher temperature increases, bigger units are 
required. The efficiency of the CUE will, however, be 
reduced at higher temperatures.

If the CUE gets too hot, it will reduce the switching 
frequency.

Note that the nominal temperature rating depends on 
the enclosure type. 

The maximum ambient temperature of the different 
enclosures can be found in section Technical data on 
p. 45.
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Selection tables

Mains supply 1 x 200-240 V

* includes CUE and 0-120 psi 4-20mA sensor

Rated
Input

Voltage

CUE
output
amps

enclosure
rating

CUE only
part number

CUE constant
pressure*

part number
Enclosure

Max 
conductor

(AWG)
Efficiency

output filter

dU/dt Sine wave

1 
x 

20
0-

24
0V

6.6 IP21 91136746 91136789 A3 10 0.96 96754973

6.6 IP55 91136854 91136908 A5 10 0.96 96754973

7.5 IP21 91136832 91136843 B1 8 0.96 96754973

7.5 IP55 91136855 91136909 B1 8 0.96 96754973

10.6 IP21 91136833 91136844 B1 8 0.96 96754976

10.6 IP55 91136856 91136910 B1 8 0.96 96754976

12.5 IP21 91136834 91136845 B1 8 0.96 96754976

12.5 IP55 91136857 91136911 B1 8 0.96 96754976

16.7 IP21 91136835 91136846 B1 8 0.96 96754976

16.7 IP55 91136858 91136912 B1 8 0.96 96754976

24.2 IP21 91136836 91136847 B1 8 0.98 96754977

24.2 IP55 91136859 91136913 B1 8 0.98 96754977

30.8 IP21 91136837 91136848 B2 2 0.98 96754978

30.8 IP55 91136860 91136914 B2 2 0.98 96754978
41
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Mains supply 3 x 200-240 V

* includes CUE and 0-120 psi 4-20mA sensor

Rated
Input

Voltage

CUE
output
amps

enclosure
rating

CUE only
part number

CUE constant
pressure*

part number
Enclosure

Max 
conductor

(AWG)
Efficiency

output filter

dU/dt Sine wave

3 
x 

20
0-

24
0V

4.6 IP21 91136747 91136790 A2 10 0.95 96754973

4.6 IP55 91136861 91136915 A5 10 0.95 96754973

6.6 IP21 91136748 91136791 A2 10 0.96 96754973

6.6 IP55 91136862 91136916 A5 10 0.96 96754973

7.5 IP21 91136749 91136792 A2 10 0.96 96754973

7.5 IP55 91136863 91136917 A5 10 0.96 96754973

10.6 IP21 91136750 91136793 A2 10 0.96 96754976

10.6 IP55 91136864 91136918 A5 10 0.96 96754976

12.5 IP21 91136751 91136794 A3 10 0.96 96754976

12.5 IP55 91136865 91136919 A5 10 0.96 96754976

16.7 IP21 91136752 91136795 A3 10 0.96 96754976

16.7 IP55 91136866 91136920 A5 10 0.96 96754976

24.2 IP21 91136753 91136796 B3 8 0.96 96754977

24.2 IP55 91136867 91136921 B1 8 0.96 96754977

30.8 IP21 91136754 91136797 B3 8 0.96 96754978

30.8 IP55 91136868 91136922 B1 8 0.96 96754978

46.2 IP21 91136755 91136798 B3 8 0.96 96755019

46.2 IP55 91136869 91136923 B1 8 0.96 96755019

59.4 IP21 91136756 91136799 B4 2 0.96 96755021

59.4 IP55 91136870 91136924 B2 2 0.96 96755021

74.8 IP21 91136757 91136800 B4 1/0 0.96 96755032

74.8 IP55 91136871 91136925 C1 1/0 0.96 96755032

88 IP21 91136758 91136801 C3 1/0 0.97 96755033

88 IP55 91136872 91136926 C1 1/0 0.97 96755033

115 IP21 91136759 91136802 C3 1/0 0.97 96755033

115 IP55 91136873 91136927 C1 1/0 0.97 96755033

143 IP21 91136760 91136803 C4 4/0 0.97 96755034

143 IP55 91136874 91136928 C2 4/0 0.97 96755034

170 IP21 91136761 91136804 C4 250 MCM 0.97 96755034

170 IP55 91136875 91136929 C2 250 MCM 0.97 96755034
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Mains supply 3 x 440 - 500V

* includes CUE and 0-120 psi 4-20mA sensor

Rated
Input

Voltage

CUE
output
amps

enclosure
rating

CUE only
part number

CUE constant
pressure*

part number
Enclosure

Max 
conductor

(AWG)
Efficiency

output filter

dU/dt Sine wave

3 
x 

44
0 

- 
50

0V

1.6 IP21 91136762 91136805 A2 10 0.95 96754941

1.6 IP55 91136876 91136930 A5 10 0.95 96754941

2.1 IP21 91136763 91136806 A2 10 0.96 96754941

2.1 IP55 91136877 91136931 A5 10 0.96 96754941

2.7 IP21 91136764 91136807 A2 10 0.96 96754972

2.7 IP55 91136878 91136932 A5 10 0.96 96754972

3.4 IP21 91136765 91136808 A2 10 0.97 96754972

3.4 IP55 91136879 91136933 A5 10 0.97 96754972

4.8 IP21 91136766 91136809 A2 10 0.97 96754973

4.8 IP55 91136880 91136934 A5 10 0.97 96754973

6.3 IP21 91136767 91136810 A2 10 0.97 96754973

6.3 IP55 91136881 91136935 A5 10 0.97 96754973

8.2 IP21 91136768 91136811 A2 10 0.97 96754974

8.2 IP55 91136882 91136936 A5 10 0.97 96754974

11 IP21 91136769 91136812 A3 10 0.97 96754976

11 IP55 91136883 91136937 A5 10 0.97 96754976

14.5 IP21 91136770 91136813 A3 10 0.97 96754976

14.5 IP55 91136884 91136938 A5 10 0.97 96754976

21 IP21 91136771 91136814 B3 8 0.98 96755062 96754977

21 IP55 91136885 91136939 B1 8 0.98 96755062 96754977

27 IP21 91136772 91136815 B3 8 0.98 96755063 96754978

27 IP55 91136886 91136940 B1 8 0.98 96755063 96754978

34 IP21 91136773 91136816 B3 8 0.98 96755063 96754978

34 IP55 91136887 91136941 B1 8 0.98 96755063 96754978

40 IP21 91136774 91136817 B4 2 0.98 96755063 96755019

40 IP55 91136888 91136942 B2 2 0.98 96755063 96755019

52 IP21 91136775 91136818 B4 2 0.98 96755064 96755021

52 IP55 91136889 91136943 B2 2 0.98 96755064 96755021

65 IP21 91136776 91136819 B4 1/0 0.98 96755064 96755032

65 IP55 91136890 91136944 C1 1/0 0.98 96755064 96755032

80 IP21 91136777 91136820 C3 1/0 0.98 96755066 96755033

80 IP55 91136891 91136945 C1 1/0 0.98 96755066 96755033

105 IP21 91136778 91136821 C3 1/0 0.98 96755066 96755033

105 IP55 91136892 91136946 C1 1/0 0.98 96755066 96755033

130 IP21 91136779 91136822 C4 4/0 0.98 96755067 96755034

130 IP55 91136893 91136947 C2 4/0 0.98 96755067 96755034

160 IP21 91136780 91136823 C4 250 MCM 0.99 96755067 96755034

160 IP55 91136894 91136948 C2 250 MCM 0.99 96755067 96755034

190 IP21 96754649 - D1 2 x 2/0 0.98 96755069 96755037

190 IP54 96754666 - D1 2 x 2/0 0.98 96755069 96755037

240 IP21 96754651 - D1 2 x 2/0 0.98 96755069 96755037

240 IP54 96754669 - D1 2 x 2/0 0.98 96755069 96755037
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Mains supply 3 x 525-600 V

* includes CUE and 0-120 psi 4-20mA sensor

Rated
Input

Voltage

CUE
output
amps

enclosure
rating

CUE only
part number

CUE constant
pressure*

part number
Enclosure

Max 
conductor

(AWG)
Efficiency

output filter

dU/dt Sine wave

3 
x 

52
5 

- 
60

0V

1.7 IP21 91136781 91136824 A3 10 0.97 96755040

1.7 IP55 91136900 91136954 A5 10 0.97 96755040

2.4 IP21 91136782 91136825 A3 10 0.97 96755040

2.4 IP55 91136901 91136955 A5 10 0.97 96755040

2.7 IP21 91136783 91136826 A3 10 0.97 96755040

2.7 IP55 91136902 91136956 A5 10 0.97 96755040

3.9 IP21 91136784 91136827 A3 10 0.97 96755040

3.9 IP55 91136903 91136957 A5 10 0.97 96755040

4.9 IP21 91136785 91136828 A3 10 0.97 96755040

4.9 IP55 91136904 91136958 A5 10 0.97 96755040

6.1 IP21 91136786 91136829 A3 10 0.97 96755040

6.1 IP55 91136905 91136959 A5 10 0.97 96755040

9 IP21 91136787 91136830 A3 10 0.97 96755040

9 IP55 91136906 91136960 A5 10 0.97 96755040

11 IP21 91136788 91136831 A3 10 0.97 96755040

11 IP55 91136907 91136961 A5 10 0.97 96755040
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Grundfos CUETechnical data

Main dimensions and weight
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Fig. 50 Enclosures A2 and A3 Fig. 51 Enclosures A5, B1, B2, B3, B4, C1, C2, C3 and C4
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Fig. 52 Enclosures D1 and D2

Enclosure
Height [in (mm)] 1) Width [in (mm)] 1) Depth [in (mm)] 1) Screw holes [in (mm)] Weight

[lb (kg)]A a B b C C 2) c ∅d ∅e f

A2 10.55
(268)

10.12
(257)

3.54
(90)

2.76
(70)

8.08
(205)

8.62
(219)

.315
(8.0)

.433
(11)

.217
(5.5)

.354
(9.0)

10.8
(4.9)

with IP21/NEMA1 kit 14.76
(375)

13.78
(350)

3.54
(90)

2.76
(70)

8.08
(205)

8.62
(219)

.315
(8.0)

.433
(11)

.217
(5.5)

.354
(9.0)

11.7
(5.3)

A3 10.55
(268)

10.12
(257)

5.12
(130)

4.34
(110)

8.08
(205)

8.62
(219)

.315
(8.0)

.433
(11)

.217
(5.5)

.354
(9.0)

14.6
(6.6)

with IP21/NEMA1 kit 14.76
(375)

13.78
(350)

5.12
(130)

4.34
(110)

8.08
(205)

8.62
(219)

.315
(8.0)

.433
(11)

.217
(5.5)

.354
(9.0)

15.4
(7.0)

A5 16.54
(420)

15.83
402)

9.53
(242)

8.47
(215)

7.87
(200)

7.87
(200)

.323
(8.2)

.472
(12)

.256
(6.5)

.354
(9.0)

30.9
(14)

B1 18.90
(480)

17.87
(454)

9.53
(242)

8.27
(210)

10.24
(260)

10.24
(260)

.472
(12 0)

.748
(19)

.354
(9.0)

.354
(9.0)

26.5
(23)

B2 25.59
(650)

24.57
(624)

9.53
(242)

8.27
(210)

10.24
(260)

10.24
(260)

.472
(12 0)

.748
(19)

.354
(9.0)

.354
(9.0)

59.5
(27)

B3 15.71
(399)

14.96
(380)

6.50
(165)

5.52
(140)

9.76
(248)

10.32
(262)

.315
(8 0)

.472
(12)

.268
(6.8)

.311
(7.9)

26.5
(12)

with IP21/NEMA1 kit 18.71
(475) – 

6.50
(165) – 

9.80
(249)

10.32
(262)

.315
(8 0)

.472
(12)

.268
(6.8)

.311
(7.9) – 

B4 20.47
(520)

19.49
(495)

9.09 in
(231)

7.87
(200)

9.53
(242)

9.53
(242) – – 

.335
(8.5)

.591
(15.0)

51.8
(23.5)

with IP21/NEMA1 kit 26.38
(670) – 

10.04
(255) – 

9.69
(246)

9.69
(246) – – 

.335
(8.5)

.591
(15.0) – 

C1 26.77
(680)

25.52
(648)

12.13 in
(308)

10.71
(272)

12.21
(310)

12.21
(310)

.472
(12 0)

.748
(19)

.354
(9.0)

.386
(9.8)

99.2
(45)
45
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1) The dimensions are maximum height, width and depth. 
2) Depth with MCB 114 option 
Shipping dimensions of D1 and D2:  
Height x width x length = 650 x 570 x 1730 mm.

C2 30.31
(770)

29.09
(739)

14.57
(370)

13.15
(334)

13.19
(335)

13.19
(335)

.472
(12 0)

.748
(19)

.354
(9.0)

.386
(9.8)

143.3
(65)

C3 21.65
(550)

20.51
(521)

12.13
(308)

10.63
(270)

13.11
(333)

13.11
(333) – – 

.335
(8.5)

.669
(17.0)

77.2
(35)

with IP21/NEMA1 kit 21.65
(755) – 

12.95
(329) – 

13.27
(337)

13.27
(337) – – 

.335
(8.5)

.669
(17.0)

– 

C4 25.98
(660)

24.84
(631)

14.57
(370)

12.99
(330)

13.11
(333)

13.11
(333) – – 

.335
(8.5)

.669
(17.0)

110 2
(50)

with IP21/NEMA1 kit 37.40
(950) – 

15.39
(391) – 

13.27
(337)

13.27
(337) – – 

.335
(8.5)

.669
(17.0)

– 

D1 47.60
(1209)

45.43
(1154)

16.54
(420)

11.97
(304)

14.96
(380) – 

.787
(20)

.433
(11)

.433
(11)

.984
(25)

229.3
(104)

D2 62.56
(1589)

60.43
(1535)

16.54
(420)

11.97
(304)

14.96
(380) – 

.787
(20)

.433
(11)

.433
(11)

.984
(25)

332.9
(151)

Enclosure
Height [in (mm)] 1) Width [in (mm)] 1) Depth [in (mm)] 1) Screw holes [in (mm)] Weight

[lb (kg)]A a B b C C 2) c ∅d ∅e f
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Surroundings

Note: The CUE comes in a packaging which is not suit-
able for outdoor storage.

Sound pressure level
Maximum sound pressure level measured at a 
distance of 1 m from the unit:

1) The sound pressure level for B3 in the 3 x 525-600 V range is 70 dBA.

The sound pressure level of a motor controlled by a fre-
quency converter may be higher than that of a corre-
sponding motor which is not controlled by a frequency 
converter.

Terminal tightening torques 

1) Conductor cross-section ≤ 95 mm2.  
2) Conductor cross-section ≥ 95 mm2.

Cables

Cable length

Cable cross-section to signal terminals

Note: For cable cross-section to mains and motor, see 
next section Fuses on page 48.

Relative humidity 5-95 % RH

Minimum ambient temperature at full operation 32° F (0 °C)

Minimum ambient temperature at reduced op-
eration 14° F (–10 °C)

Temperature during storage and transportation
–13° F to 149° F 

(–25 to 65 °C)

Storage duration Max. 6 months

Maximum altitude above sea level with full per-
formance

3,280 ft (1 km)

Maximum altitude above sea level with per-
formance reduction 6,600 ft (2 km)

CUE, up to 160 amps

Ambient temperature Max. 122 °F (50 °C)

Average ambient temperature over 24 hours Max. 113° F (45 °C)

CUE, 190 amps and above

Ambient temperature Max. 113° F (45 °C)

Average ambient temperature over 24 hours Max. 104° F (40 °C)

Enclosure Sound pressure level [dBA]

A2 60

A3 60

A5 63

B1 67

B2 70

B3 63 1)

B4 63

C1 62

C2 65

C3 67

C4 –

D1 76

D2 74

Enclosure
Tightening torque [Nm]

Mains Motor Ground Relay

A2 1.8 1.8 3 0.6

A3 1.8 1.8 3 0.6

A5 1.8 1.8 3 0.6

B1 1.8 1.8 3 0.6

B2 4.5 4.5 3 0.6

B3 1.8 1.8 3 0.6

B4 4.5 4.5 3 0.6

C1 10 10 3 0.6

C2 141)/242) 141)/242) 3 0.6

C3 10 10 3 0.6

C4 141)/242) 141)/242) 3 0.6

D1 19 19 19 0.6

D2 19 19 19 0.6

Maximum length, screened motor cable 500 ft (150 m)

Maximum length, unscreened motor cable 1000 ft (300 m)

Maximum length, signal cable 1000 ft (300 m)

Maximum cable cross-section to signal 
terminals, rigid conductor 16 AWG (1.5 mm2)

Maximum cable cross-section to signal 
terminals, flexible conductor

18 AWG (1.0 mm2)

Minimum cable cross-section to signal 
terminals 22 AWG (0.5 mm2)
47



Technical data Grundfos CUE

48

CUE Product Guide - U S  Version book  Page 48  Wednesday, September 30, 2009  4:21 PM
Fuses

Non-UL fuses and conductor cross-section to mains and motor

Typical shaft
power P2

Maximum
fuse size

Fuse
type

Maximum conductor
cross-section

[kW] [A] [AWG] (mm2)

1 x 200-240 V

1.1 20 – 12 (4)

1.5 30 – 8 (10)

2.2 40 – 8 (10)

3 40 – 8 (10)

3.7 60 – 8 (10)

5.5 80 – 8 (10)

7.5 100 – 2 (35)

3 x 200-240 V

0.75 10 gG 12 (4)

1.1 20 gG 12 (4)

1.5 20 gG 12 (4)

2.2 20 gG 12 (4)

3 32 gG 12 (4)

3.7 32 gG 12 (4)

5.5 63 gG 8 (10)

7.5 63 gG 8 (10)

11 63 gG 8 (10)

15 80 gG 2 (35)

18.5 125 gG 1 (50)

22 125 gG 1 (50)

30 160 gG 1 (50)

37 200 aR 3/0 (95)

45 250 aR 4/0 (120)

3 x 380-500 V

0.55 10 gG 12 (4)

0.75 10 gG 12 (4)

1.1 10 gG 12 (4)

1.5 10 gG 12 (4)

2.2 20 gG 12 (4)

3 20 gG 12 (4)

4 20 gG 12 (4)

5.5 32 gG 12 (4)

7.5 32 gG 12 (4)

11 63 gG 8 (10)

15 63 gG 8 (10)

18.5 63 gG 8 (10)

22 63 gG 2 (35)

30 80 gG 2 (35)

37 100 gG 1 (50)

45 125 gG 1 (50)

55 160 gG 1 (50)

75 250 aR 3/0 (95)

90 250 aR 4/0 (120)

110 300 gG 2 x 70

132 350 gG 2 x 70

160 400 gG 2 x 185

200 500 gG 2 x 185

250 600 gR 2 x 185

3 x 525-600 V

0.75 10 gG 12 (4)

1.1 10 gG 12 (4)

1.5 10 gG 12 (4)

2.2 20 gG 12 (4)

3 20 gG 12 (4)

4 20 gG 12 (4)

5.5 32 gG 12 (4)

7.5 32 gG 12 (4)

3 x 525-690 V

11 – – –

15 – – –

18.5 – – –

22 – – –

30 – – –

37 – – –

45 – – –

55 – – –

75 – – –

90 – – –

110 225 – 2 x 70

132 250 – 2 x 70

160 350 – 2 x 185

200 400 – 2 x 185

250 500 – 2 x 185

Typical shaft
power P2

Maximum
fuse size

Fuse
type

Maximum conductor
cross-section

[kW] [A] [AWG] (mm2)
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UL fuses and conductor cross-section to mains and motor

CUE Output 
Amps

Fuse type Maximum conductor
cross-sectionBussmann

RK1
Bussmann

J
Bussmann

T
SIBA
RK1

Littel Fuse
RK1

Ferraz-Shawmut
CC

Ferraz-Shawmut
RK1[Amp (kW)] [AWG]

1 x 200-240 V

6.6 (1.1)
KTN-R20 – – – – – – 10

7.5 (1.5) KTN-R30 – – – – – – 7

10.6 (2.2) KTN-R40 – – – – – – 7

12.5 (3) KTN-R40 – – – – – – 7

16.7 (3.7) KTN-R60 – – – – – – 7

24.2 (5.5) – – – – – – – 7

30.8 (7.5) – – – – – – – 2

3 x 200-240 V

4.6 (0.75) KTN-R10 JKS-10 JJN-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

6.6 (1.1) KTN-R20 JKS-20 JJN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

7.5 (1.5) KTN-R20 JKS-20 JJN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

10.6 (2.2) KTN-R20 JKS-20 JJN-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

12.5 (3) KTN-R30 JKS-30 JJN-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10

16.7 (3.7) KTN-R30 JKS-30 JJN-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10

24.2 (5.5) KTN-R50 JKS-50 JJN-50 5012406-050 KLN-R50 – A2K-50R 7

30.8 (7.5) KTN-R50 JKS-60 JJN-60 5012406-050 KLN-R60 – A2K-50R 7

46.2 (11) KTN-R60 JKS-60 JJN-60 5014006-063 KLN-R60 A2K-60R A2K-60R 7

59.4 (15) KTN-R80 JKS-80 JJN-80 5014006-080 KLN-R80 A2K-80R A2K-80R 2

74.8 (18.5) KTN-R125 JKS-150 JJN-125 2028220-125 KLN-R125 A2K-125R A2K-125R 1/0

88 (22) KTN-R125 JKS-150 JJN-125 2028220-125 KLN-R125 A2K-125R A2K-125R 1/0

115 (30) FWX-150 – – 2028220-150 L25S-150 A25X-150 A25X-150 1/0

143 (37) FWX-200 – – 2028220-200 L25S-200 A25X-200 A25X-200 4/0

170 (45) FWX-250 – – 2028220-250 L25S-250 A25X-250 A25X-250 250 MCM

3 x 380-500 V

1.6 (0.55) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

2.1 (0.75) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

2.7 (1.1) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

3.4 (1.5) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

4.3 (2.2) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

6.3 (3) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

8.2 (4) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

11 (5.5) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10

14.5 (7.5) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10

21 (11) KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 – A6K-40R 7

27 (15) KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 – A6K-40R 7

34 (18.5) KTS-R50 JKS-50 JJS-50 5014006-050 KLS-R50 – A6K-50R 7

40 (22) KTS-R60 JKS-60 JJS-60 5014006-063 KLS-R60 – A6K-60R 2

52 (30) KTS-R80 JKS-80 JJS-80 2028220-100 KLS-R80 – A6K-80R 2

65 (37) KTS-R100 JKS-100 JJS-100 2028220-125 KLS-R100 – A6K-100R 1/0

80 (45) KTS-R125 JKS-150 JJS-150 2028220-125 KLS-R125 – A6K-125R 1/0

105 (55) KTS-R150 JKS-150 JJS-150 2028220-160 KLS-R150 – A6K-150R 1/0

130 (75) FWH-220 – – 2028220-200 L50S-225 – A50-P225 4/0

160 (90) FWH-250 – – 2028220-250 L50S-250 – A50-P250 250 MCM

3 x 525-600 V

1.7 (0.75) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

2.4 (1.1) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

2.7 (1.5) KTS-R10 JKS-10 JJS-10 5017906-010 KTN-R10 ATM-R10 A2K-10R 10

3.9 (2.2) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

4.9 (3) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

6.1 (4) KTS-R20 JKS-20 JJS-20 5017906-020 KTN-R20 ATM-R20 A2K-20R 10

9 (5.5) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10
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11 (7.5) KTS-R30 JKS-30 JJS-30 5012406-032 KTN-R30 ATM-R30 A2K-30R 10

3 x 525-690 V

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

– – – – – – – – –

CUE Output 
Amps

Fuse type Maximum conductor
cross-sectionBussmann

E1958
JFHR2

Bussmann
E4273

T/JDDZ

Bussmann
E4274

H/JDDZ

Bussmann
E125085
JFHR2

SIBA
E180276

RKI/JDDZ

Littel Fuse
E71611
JFHR2

Ferraz-Shawmut
E60314
JFHR2[Amps (kW)] [AWG]

3 x 380-500 V

190 (110) FWH-300 JJS-300 NOS-300 170M3017 2028220-315 L50S-300 A50-P300 2 x 2/0

240 (132) FWH-350 JJS-350 NOS-350 170M3018 2028220-315 L50S-350 A50-P350 2 x 2/0

302 (160) FWH-400 JJS-400 NOS-400 170M4012 206xx32-400 L50S-400 A50-P400 2 x 350 MCM

361 (200) FWH-500 JJS-500 NOS-500 170M4014 206xx32-500 L50S-500 A50-P500 2 x 350 MCM

443 (250) FWH-600 JJS-600 NOS-600 170M4016 206xx32-600 L50S-600 A50-P600 2 x 350 MCM

– – – – Bussmann
E125085
JFHR2

SIBA
E180276
JFHR2

– Ferraz-Shawmut
E76491
JFHR2

–

3 x 525-690 V

155 (110) – – – 170M3017 2061032.315 – 6.6URD30D08A0315 2 x 2/0

192 (132) – – – 170M3018 2061032.350 – 6.6URD30D08A0350 2 x 2/0

242 (160) – – – 170M4011 2061032.350 – 6.6URD30D08A0350 2 x 350 MCM

290 (200) – – – 170M4012 2061032.400 – 6.6URD30D08A0400 2 x 350 MCM

344 (250) – – – 170M4014 2061032.500 – 6.6URD30D08A0500 2 x 350 MCM

CUE Output 
Amps

Fuse type Maximum conductor
cross-sectionBussmann

RK1
Bussmann

J
Bussmann

T
SIBA
RK1

Littel Fuse
RK1

Ferraz-Shawmut
CC

Ferraz-Shawmut
RK1[Amp (kW)] [AWG]
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Inputs and outputs

Mains supply (L1, L2, L3)

Note: Do not use the supply voltage for switching the 
CUE on and off.

Motor output (U, V, W)

1) Output voltage in% of supply voltage. 
2) Depending on the pump family selected.

RS-485 GENIbus connection

The RS-485 circuit is functionally separated from other 
central circuits and galvanically separated from the 
supply voltage (PELV).

Digital inputs

All digital inputs are galvanically separated from the 
supply voltage (PELV) and other high-voltage termi-
nals.

Signal relays

1) IEC 60947, parts 4 and 5.

The relay contacts are galvanically separated from 
other circuits by reinforced insulation (PELV).

Analog inputs

The factory setting is voltage signal “U”.

All analog inputs are galvanically separated from the 
supply voltage (PELV) and other high-voltage termi-
nals.

Analog output

The analog output is galvanically separated from the 
supply voltage (PELV) and other high-voltage termi-
nals.

MCB 114 sensor input module

Note: When using Pt100 with 3-wire cable, the resist-
ance must not exceed 30 Ω.

Supply voltage 200-240 V ± 10 %

Supply voltage 380-500 V ± 10 %

Supply voltage 525-600 V ± 10 %

Supply voltage 525-690 V ± 10 %

Supply frequency 50/60 Hz

Maximum temporary imbalance between 
phases 3 % of rated value

Leakage current to earth >3.5 mA

Number of cut-ins, enclosure A max. 2 times/min.

Number of cut-ins, enclosures B and C max. 1 time/min.

Number of cut-ins, enclosures D max. 1 time/2 min.

Output voltage 0-100% 1)

Output frequency 0-100 Hz 2)

Switching on output not recommended

Terminal number 68 (A), 69 (B), 61 GND (Y)

Terminal number 18, 19, 32, 33

Voltage level 0-24 VDC

Voltage level, open contact > 19 VDC

Voltage level, closed contact < 14 VDC

Maximum voltage on input 28 VDC

Input resistance, Ri Approx. 4 kΩ

Relay 01, terminal number 1 (C), 2 (NO), 3 (NC)

Relay 02, terminal number 4 (C), 5 (NO), 6 (NC)

Maximum terminal load (AC-1) 1) 240 VAC, 2 A

Maximum terminal load (AC-15) 1) 240 VAC, 0.2 A

Maximum terminal load (DC-1) 1) 50 VDC, 1 A

Minimum terminal load 24 V DC 10 mA 
24 V AC 20 mA

C Common

NO Normally open

NC Normally closed

Analog input 1, terminal number 53

Voltage signal A53 = "U" 1)

Voltage range 0-10 V

Input resistance, Ri Approx. 10 kΩ
Maximum voltage ± 20 V

Analog input 2, terminal number 54

Current signal A54 = "I" 1)

Current range 0-20, 4-20 mA

Input resistance, Ri Approx. 200 Ω
Maximum current 30 mA

Maximum fault, terminals 53, 54 0.5 % of full scale

Analog output 1, terminal number 42

Current range 0-20 mA

Maximum load to frame 500 Ω
Maximum fault 0.8 % of full scale

Analog input 3, terminal number 2

Current range 0/4-20 mA

Input resistance < 200 Ω
Analog inputs 4, terminal number 4, 5

Analog inputs 5, terminal number  7, 8

Signal type, 2- or 3-wire Pt100/Pt1000
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Grundfos CUEAccessories

Product numbers 

CUE accessories

1) Product numbers for sine-wave filters and dU/dt filters, see pages 41 to 44.

Communication modules

Sensors

* Note: Kits include a 6 ft cable with removable potted plug in addition to a standard plug for remote mounting. All sensors have a 4-20 mA output.

Other accessories

1) Main pump types CR, CRI, CRN, MTR, SPK, CRK, CHI.
2) Sensor connection: 1/2”.

Add-on module, see page 53 Type Product number

Sensor input module MCB 114 96760901

Control panel, see page 54

Grundfos Local Control Panel GLCP 96809398

Remote-mounting option for GLCP, with 9.8 ft (3 m) cable GLCP remote mounting 96801229

Floor-mounting option, see page 55

Enclosure D1 and D2, option including pedestal parts and instructions Floor mounting 96801230

Output filters, see page 56

Sine-wave filters 1)

dU/dt filters 1)

Gateways Type Product number

LonWorks gateway CIU 100 96753736

Profibus gateway CIU 150 96753081

Modbus gateway CIU 200 96753082

GSM modem CIU 250 96787106

Danfoss pressure sensor Type Measuring range [psi] (bar) Product number

Pressure connection: NPT 1/2”

Kit* 0-120 psi (0-8 bar) 96437852

6 ft potted cable 0-200 psi (0-14 bar) 91120777

Kit* 0-87 psi (0-6 bar) 91136169

Kit* 0-145 psi (0-10 bar) 91136170

Kit* 0-232 psi (0-16 bar) 91136171

Kit* 0-362 psi (0-25 bar) 91136172

Kit* 0-580 psi (0-40 bar) 91136173

Kit* 0-870 psi (0-60 bar) 91136174

Grundfos differential pressure sensor option, 0.9 m screened cable

Pressure connection: 7/16” 
Including fittings for pressure connection (1/4" - 7/16"),
brackets for wall and motor mounting,
3 capillary tubes (short/long) and 5 cable clips (black),
installation and operating instructions, 
service kit instructions

0-8.7 psi (0-0.6 bar) 96611522

0-14.5 psi (0-1.0 bar) 96611523

0-23 psi (0-1.6 bar) 96611524

0-36 psi (0-2.5 bar) 96611525

0-58 psi (0-4.0 bar) 96611526

0-87 psi (0-6.0 bar) 96611527

0-145 psi (0-10 bar) 96611550

Dry-running protection 1) Type Product number

LiqTec dry-run protector 1 x 115V LiqTec 96556430

LiqTec dry-run protector 1 x 220V LiqTec 96556429

LiqTec Extension Cable Kit LiqTec Ext. Cable 96443676
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MCB 114 sensor input module

Fig. 53 MCB 114 sensor input module

The MCB 114 offers three additional analog inputs for 
the CUE:

• one analog 0/4-20 mA input for an additional sensor

• two analog Pt100/Pt1000 inputs for temperature 
sensors.

The three analog inputs are default used for monitoring. 
For further information, see section MCB 114 sensor 
input module on page 29.

Scope of delivery
The MCB 114 comes with a terminal cover, an 
extended frame and an identification label to put onto 
the CUE.
 

Fig. 54 Scope of delivery

Technical data

All analog inputs are galvanically separated from the 
supply voltage (PELV) and other high-voltage termi-
nals.

Wiring diagram
 

Fig. 55 Wiring diagram, MCB 114

Terminals 10, 11 and 12 are not used
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Extended frame

Terminal cover

MCB 114 sensor 
input module

Relative humidity 5-95% RH

Ambient temperature during operation 14 to 131° F 
(–10 to 55° C)

Temperature during storage and transportation –13 to 158° F 
(–25 to 70° C)

Maximum length, signal cable 984 ft (300 m)

Analog input 3

Terminal number 2

Current range 0/4-20 mA

Input resistance < 200 Ω

Analog inputs 4 and 5

Terminal number 4, 5 and 7, 8

Signal type, 2- or 3-wire Pt100/Pt1000
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Terminal Type Function

1 +24 V out Supply to sensor

2 AI 3 Sensor 2, 0/4-20 mA

3 GND Common frame for analog input

4, 5 AI 4 Temperature sensor 1, Pt100/Pt1000

6 GND Common frame for temperature sensor 1

7, 8 AI 5 Temperature sensor 2, Pt100/Pt1000

9 GND Common frame for temperature sensor 2
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Grundfos Local Control Panel, GLCP
GLCP is used for local setting of the CUE. 

The CUE unit comes default with a GLCP fitted, but the 
control panel is also available as an option.

Cable is not included in the option. 

Fig. 56 Control panel of the CUE

For further information, see the installation and operat-
ing instructions of the CUE.

Remote-mounting option for GLCP
By means of a remote-mounting option, the GLCP can 
also be moved to the front of a cabinet. The enclosure 
is IP65. The fastening screws must be tightened to a 
torque of maximum 1 Nm.

The remote-mounting option includes fasteners, 3 m 
cable and gasket.

Fig. 57 Remote-mounting option for GLCP

Dimensions

Fig. 58 Cabinet mounting, dimensions of cutout

For further information, see the installation and operat-
ing instructions of the remote-mounting option.
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Floor-mounting option
By means of a pedestal, the CUE can also be mounted 
on the floor. A pedestal has been designed for that pur-
pose.

One pedestal fits both enclosure D1 and D2.

Scope of delivery
• Primary pedestal frame

• Vented front cover

• Two side covers

• Two front brackets

• Hardware for assembly

• Instructions.

Drilling dimensions

Fig. 59 Drilling template for pedestal [mm]

Fig. 60 CUE enclosure D1 or D2 on a pedestal

Please see the instructions of the pedestal option for 
further information.

IP21/NEMA1 kit
An IP20 enclosure can be upgraded to IP21/NEMA1 
with the IP20/NEMA1 kit. The power terminals (mains 
and motor) will be covered. See fig. 61.

Fig. 61 Example of IP21/NEMA1 kit for enclosure A3 

• A: Top cover

• B: Brim

• C: Base part

• D: Base cover

• E: Screw(s).

If the MCB 114 sensor input module is fitted, the brim 
(B) must be fitted on the top cover (A).
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Output filters
Grundfos offers two types of output filter as accessories 
for the CUE:

• dU/dt filters 

• sine-wave filters. 

The filters are in IP20/NEMA1 enclosure.

Fig. 62 Wall-mounted sine-wave filters

Use of output filters
The table below explains in which cases an output filter 
is required. From the table, it can be seen if a filter is 
needed and which type to use. 

The lengths stated apply to the motor cable.

For information about installation, see page 34.

G
rA

 4
45

6

Pump type Typical shaft 
power P2 dU/dt filter Sine-wave 

filter

SP, BM, BMB with 
380 V motor and up

Up to 7.5 kW – 0-984 ft
(0-300 m)

11 kW and up 0-492 ft
(0-150 m)

492-984 ft
(150-300 m)

Other pumps, noise 
reduction

Up to 7.5 kW –
0-984 ft

(0-300 m)

11 kW and up 0-492 ft
(0-150 m)

492-984 ft
(150-300 m)

Other pumps, higher 
noise reduction

Up to 7.5 kW – 0-984 ft
(0-300 m)

11 kW and up –
0-984 ft

(0-300 m)

Pumps with 690 V 
motor

All 0-492 ft
(0-150 m)

492-984 ft
(150-300 m)
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Dimensions and weight of output filters
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Fig. 63 Wall mounting Fig. 64 Floor mounting

Product number Mounting
Height [in (mm)] Width [in (mm)] Depth [in (mm)] Screw holes [in (mm)] Weight

[lbs (kg)]A a B b C c ∅d ∅e f

Sine-wave filters

96754941 Wall 7.87 (200) 7.48 (190) 2.95 (75) 2 36 (60) 8 07 (205) – .315 (8) .177 (4.5) 276 (7) 7 3 (3 3)

96754972 Wall 7.87 (200) 7.48 (190) 2.95 (75) 2 36 (60) 8 07 (205) – .315 (8) .177 (4.5) 276 (7) 9 3 (4 2)

96754973 Wall 10 55 (268) 10.12 (257) 3.54 (90) 2.76 (70) 8.11 (206) – .433 (11) .256 (6 5) .315 (8) 101.0 (5.8)

96754974 Wall 10 55 (268) 10.12 (257) 3.54 (90) 2.76 (70) 8 07 (205) – .433 (11) .256 (6 5) .315 (8) 103.9 (7.1)

96754976 Wall 10 55 (268) 10.12 (257) 5.12 (130) 3 54 (90) 8 07 (205) – .433 (11) 256 (6 5) 315 (8) 20.1 (9.1)

96754977 Wall 12 99 (330) 12.28 (312) 5.90 (150) 4.72 (120) 10.24 (260) – .748 (19) .354 (9) .472 (12) 37 3 (16.9)

96754978 Wall 16 93 (430) 16.22 (412) 5.90 (150) 4.72 (120) 10.24 (260) – .748 (19) .354 (9) .472 (12) 43 9 (19.9)

96755019 Wall 20 87 (530) 19.69 (500) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 86.0 (39)

96755021 Wall 24 02 (610) 22.83 (580) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 90.4 (41)

96755032 Wall 24 02 (610) 22.83 (580) 6.69 (170) 5.32 (135) 10.24 (260) – .748 (19) .354 (9) .472 (12) 119 0 (54)

96755033 Floor 20 55 (522) – 26.38 (670) 11.42 (290) 19.69 (500) 18.11 (460) .591 (15) .433 (11) – 191 8 (87)

96755034 Floor 30.79 (782) – 37.01 (940) 15.74 (400) 25.60 (650) 24 02 (610) .591 (15) .433 (11) – 249.1 (113)

96755037 Floor 30.79 (782) – 37.01 (940) 15.74 (400) 25.60 (650) 24 02 (610) .591 (15) .433 (11) – 418.9 (190)

96755038 Floor 30.79 (782) – 37.01 (940) 16 93 (430) 25.60 (650) 24 02 (610) .591 (15) .433 (11) – 540.1 (245)

96755039 Floor 29 21 (742) – 4 39 (1050) 16 93 (430) 29.92 (760) 28 32 (720) .591 (15) .433 (11) – 683.4 (310)

96755040 Wall 16 93 (430) 16.22 (412) 5.90 (150) 4.72 (120) 10.24 (260) – .748 (19) .354 (9) .472 (12) 36 8 (16.7)

96755041 Floor 20 55 (522) – 26.38 (670) 8.66 (220) 19.69 (500) 18.11 (460) .591 (15) .433 (11) – 121 3 (55)

96755042 Floor 20 55 (522) – 26.38 (670) 10 24 (260) 19.69 (500) 18.11 (460) .591 (15) .433 (11) – 154 3 (70)

96755043 Floor 20 55 (522) – 26.38 (670) 12 20 (310) 19.69 (500) 18.11 (460) .591 (15) .433 (11) – 231.5 (105)

96755044 Floor 20 55 (522) – 25.20 (640) 14 96 (380) 19.69 (500) 18.11 (460) .591 (15) .433 (11) – 330.7 (150)

96755045 Floor 30.79 (782) – 35.83 (910) 16 93 (430) 25.60 (650) 24 02 (610) .591 (15) .433 (11) – 485.0 (220)

96755047 Floor 30.79 (782) – 37.01 (940) 19 69 (500) 25.60 (650) 24 02 (610) .591 (15) .433 (11) – 628.3 (285)

96755049 Floor 43.35 (1152) – 50.79 (1290) 19 29 (490) 31.50 (800) 29 92 (760) .591 (15) .433 (11) – 815.7 (370)

96755050 Floor 43.35 (1152) – 50.79 (1290) 21 26 (540) 31.50 (800) 29 92 (760) – – – 1212 5 (550)

dU/dt filters

96755062 Wall 10 55 (268) 10.12 (257) 4.72 (120) 3 54 (90) 8 07 (205) – .433 (11) 256 (6 5) 315 (8) 11.5 (5.2)

96755063 Wall 12 99 (330) 12.28 (312) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 20.5 (9.3)

96755064 Wall 12 99 (330) 12.28 (312) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 23 6 (10.7)

96755066 Wall 12 99 (330) 12.28 (312) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 28 2 (12.8)

96755067 Floor 18.19 (462) – 24.02 (610) 6.89 (175) 17.32 (440) 15.74 (400) .591 (15) .433 (11) – 72.8 (33)

96755069 Floor 18 23 (463) – 24.02 (610) 7.48 (190) 17.32 (440) 15.74 (400) .591 (15) .433 (11) – 110 2 (50)

96755070 Floor 22.48 (571) – 30.31 (770) 7.48 (190) 21.56 (550) 20 08 (510) .591 (15) .433 (11) – 132.3 (60)

96755071 Floor 20 55 (522) – 26.38 (670) 8.47 (215) 19.69 (500) 18.11 (460) .591 (15) .433 (11) – 127.9 (58)

96755078 Wall – 11.81 (300) 5.91 (150) 4.72 (120) 10.24 (260) – .748 (19) .354 (9) .472 (12) 18.3 (8.3)

96755079 Wall – 12.28 (312) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 20.7 (9.4)

96755080 Wall 12 99 (330) 12.28 (312) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 26.01 (11 8)

96755081 Wall 12 99 (330) 12.28 (312) 6.69 (170) 4.92 (125) 10.24 (260) – .748 (19) .354 (9) .472 (12) 26 9 (12.2)

96755082 Floor 20 55 (522) – 26.38 (670) 8.47 (215) 19.69 (500) 18.11 (460) .591 (15 .433 (11) – 99.2 (45)

96755083 Floor 20 55 (522) – 25.20 (640) 8.47 (215) 19.69 (500) 18.11 (460) .591 (15 .433 (11) – 103.6 (47)

96755084 Floor 20 55 (522) – 26.38 (670) 8.47 (215) 19.69 (500) 18.11 (460) .591 (15 .433 (11) – 103.6 (47)

96755085 Floor 20 55 (522) – 26.38 (670) 8.47 (215) 19.69 (500) 18.11 (460) .591 (15 .433 (11) – 114 6 (52)
57
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Grundfos differential pressure 
sensor, DPI

Product description 
A cable (pos. 1) goes through an M12 x 1.5 pg connec-
tion. See fig. 65. 

The sensor housing and parts in contact with the 
medium are made of Inox DIN W.-Nr. 1.4305 (pos. 3) 
with composite PA top (pos. 2). The pressure connec-
tions (pos. 4) are DIN W.-Nr. 1.4305, 7/16” UNF, and 
gaskets are FKM. 

Fig. 65 DPI position numbers

The sensor is supplied with angular bracket for mount-
ing on motor or bracket for wall mounting. See fig. 67.

Options with other cable lengths and various fitting con-
nectors are available.

Dimensions

Fig. 66 Dimensions, DPI

Wiring diagram
 

Fig. 67 Wiring diagram, DPI

Technical data
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No Colour Function

1 Brown Supply voltage, 12-30 V

2 Yellow GND

3 Green Control signal

4 White Test signal. Must not be connected to supply voltage 
(conductor can be cut off)

Supply voltage 12-30 VDC

Output signal 4-20 mA

Load [Ω]
24 V: max. 500 [Ω] 
16 V: max. 200 [Ω] 
12 V: max. 100 [Ω]

Max. system pressure, 
P1 and P2 simultaneously

232 psi (16 bar)

Rupture pressure [bar] 1.5 x system pressure

Measuring accuracy 2 5% BFSL

Response time < 0.5 sec

Media temperature range
+14 °F to +158 °F
(–10 °C to +70 °C)

Storage temperature range –40 °F to 176 °F
(–40 °C to +80 °C)

Electrical connection
3-wire 0.13 mm2 

2.9 ft (0.9 m) cable
M12 x 1.5 in sensor top

Short-circuit proof Yes

Protected against reverse polarity Yes

Over supply voltage Yes

Materials in contact with medium DIN W.-Nr. 1.4305 
FKM and PPS

Enclosure class IP55

Weight 550 g

EMC (electromagnetic compatibility) According to EN 61326-1

Emission/immunity According to EN 61326-1

Connections 7/16”-UNF

Sealing material FKM
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Grundfos CUEFurther product 
documentation

WebCAPS
WebCAPS is a Web-based Computer Aided Product 
Selection program available on www.grundfos.com.

WebCAPS contains detailed information on more than 
185,000 Grundfos products in more than 20 languages.

In WebCAPS, all information is divided into 6 sections:

• Catalogue

• Literature

• Service

• Sizing

• Replacement

• CAD drawings.

Catalogue 

This section is based on fields of applica ion and pump types, and 
contains 
• technical data
• curves (QH, Eta, P1, P2, etc) which can be adapted to the den-

sity and viscosity of the pumped liquid and show the number of 
pumps in operation

• product photos
• dimensional drawings
• wiring diagrams
• quotation texts, etc.

Literature 

In this section you can access all the latest documents of a given 
pump, such as
• data booklets
• installation and operating instructions
• service documentation, such as Service kit catalogue and 

Service kit instructions
• quick guides
• product brochures, etc.

Service 

This section contains an easy-to-use interactive service catalogue. 
Here you can find and identify service parts of bo h existing and dis-
continued Grundfos pumps.
Furthermore, this section contains service videos showing you how 
to replace service parts.
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WinCAPS

Fig. 1 WinCAPS CD-ROM

WinCAPS is a Windows-based Computer Aided 
Product Selection program containing detailed informa-
tion on more than 185,000 Grundfos products in more 
than 20 languages.

The program contains the same features and functions 
as WebCAPS, but is an ideal solution if no Internet 
connection is available.

WinCAPS is available on CD-ROM and updated once a 
year.

Sizing 

This section is based on different fields of applica ion and installa-
tion examples, and gives easy step-by-step instructions in how to
• select the most suitable and efficient pump for your installation
• carry out advanced calculations based on energy consumption, 

payback periods, load profiles, life cycle costs, etc.
• analyse your selected pump via the built-in life cycle cost tool
• determine the flow velocity in wastewater applications, etc.

Replacement 

In this section you find a guide to selecting and comparing replace-
ment data of an installed pump in order to replace the pump with a 
more efficient Grundfos pump.  
The section contains replacement data of a wide range of pumps 
produced by other manufacturers than Grundfos.

Based on an easy step-by-step guide, you can compare Grundfos 
pumps with the one you have installed on your site. When you have 
specified the installed pump, the guide will suggest a number of 
Grundfos pumps which can improve both comfort and efficiency.

CAD drawings 

In this section it is possible to download 2-dimensional (2D) and 3-
dimensional (3D) CAD drawings of most Grundfos pumps.

These formats are available in WebCAPS:

2-dimensional drawings:
• .dxf, wireframe drawings
• .dwg, wireframe drawings.

3-dimensional drawings:
• .dwg, wireframe drawings (without surfaces)
• .stp, solid drawings (with surfaces)
• .eprt, E-drawings.

0 1
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GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario L6H 6C9 Canada
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

Bombas GRUNDFOS de Mexico S.A. de C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. Mexico 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

www.grundfos.com

L-CUE-PG-01 1009 US
Rep. 1108

© 2008, 2009 Grundfos Pumps Corp.

Subject to alterations.

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

The name Grundfos, the Grundfos logo, and the payoff Be–Think–Innovate are registered trademarks 
owned by Grundfos Management A/S or Grundfos A/S, Denmark. All rights reserved worldwide.
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Product Data Sheet
November 2016

00813-0100-4690, Rev PD

Rosemount™ 2088 Absolute and Gage Pressure 

Transmitter
 Performance of 0.065% with high accuracy option

 Lightweight, compact design for cost-effective installation

 Protocols available include 4–20 mA HART® and 1–5 Vdc HART Low Power

 Absolute and gage pressure ranges up to 4,000 psi (276 bar)

 Rangeability of 50:1

randyt
Text Box
MODEL #: 2088G1S22A1B4



Rosemount 2088 November 2016
Rosemount 2088 Pressure Transmitter product offering

Proven reliability for gage and absolute applications
 Available protocols include 4–20 mA HART and 1–5 Vdc HART Low Power

 Fully configurable LCD display to display process variable, percent of range, and diagnostic messages

 Lightweight, compact design enables easy installation

 Choice of stainless steel or Alloy C-276 wetted materials

Unlock the value of devices with the Emerson™ Smart Wireless 
THUM™ Adapter
 Gain access to field intelligence and improve quality, safety, availability, operations, and maintenance costs

 Remotely manage devices and monitor health

 Enable new wireless measurement points

 Utilize existing loop power

Proven, reliable, and innovative DP Level technologies
 Connect to virtually any process with a comprehensive offering of process connections, fill fluids, direct 

mount or capillary connections and materials

 Quantify and optimize total system performance with QZ option

Instrument manifolds – quality, convenient, and easy
 Designed and engineered for optimal performance with Rosemount transmitters

 Save installation time and money with factory assembly

 Offers a variety of styles, materials, and configurations
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Rosemount 2088November 2016
Ordering information

Rosemount 2088 In-line Pressure Transmitter 

Specification and selection of product materials, options, or components must be made by the purchaser of the equipment. See page 9 
for more information on material selection.

Configuration Transmitter output code

4–20 mA HART
Rosemount 2088 with Selectable HART

S

1–5 Vdc Low Power
Rosemount 2088 with Selectable HART

N

Additional information

Specifications: page 7
Product Certifications: page 10
Dimensional drawings: page 15 

 Table 1. Rosemount 2088 Pressure Transmitter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

The Expanded offering is manufactured after receipt of order and is subject to additional delivery lead time.

Model Product description

2088 Pressure Transmitter ★

Measurement type

A Absolute ★

G Gage ★

Pressure ranges 

Rosemount 2088G Rosemount2088A

1 -14.7 to 30 psi (-1,01 to 2,1 bar) 0 to 30 psi (0 to 2,1 bar) ★

2 -14.7 to 150 psi (-1,01 to 10,3 bar) 0 to 150 psi (0 to 10,3 bar) ★

3 -14.7 to 800 psi (-1,01 to 55,2 bar) 0 to 800 psi (0 to 55,2 bar) ★

4 -14.7 to 4,000 psi (-1,01 to 275,8 bar) 0 to 4,000 psi (0 to 275,8 bar) ★

Transmitter output(1)

S 4–20 mA dc/Digital HART Protocol ★

N 1–5 Vdc Low Power/Digital HART Protocol ★

Materials of construction(2)

Process connection Isolating diaphragm Fill fluid

22 316L SST 316L SST Silicone ★

33 Alloy C-276 Alloy C-276 Silicone ★

2B 316L SST 316L SST Inert
3Emerson.com/Rosemount
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Process connection

A 1/2–14 NPT female ★

B(3) DIN 16288 G 1/2 male ★

D(3)(4) M20 � 1.5 male ★

C(3)(4) RC 1/2 female

Conduit entry

1 1/2–14 NPT ★

2(3) M20 � 1.5 ★

4(3)(5) G 1/2

Options (Include with selected model number)

Extended product warranty

WR3 3-year limited warranty ★

WR5 5-year limited warranty ★

Diaphragm seal assemblies(6)(7)

S1 Assemble to one Rosemount 1199 Diaphragm Seal ★

Display and interface

M4 LCD display with local operator interface ★

M5 LCD display, configured for engineering units ★

Configuration buttons

D4 Analog zero and span ★

DZ digital zero trim ★

Mounting brackets

B4 SST mounting bracket with SST bolts ★

Product certifications

C6 Canada Explosionproof, Intrinsic Safety, Division 2, and Dust-Ignitionproof ★

E2 INMETRO Flameproof ★

E3 China Flameproof ★

 E4(3)(8) Japan Flameproof ★

E5 USA Explosionproof (XP) and Dust-Ignitionproof (DIP) ★

E7 IECEx Flameproof ★

ED ATEX Flameproof ★

EM Technical Regulations Customs Union (EAC) Flameproof ★

I1(3) ATEX Intrinsic Safety ★

I2 INMETRO Intrinsic Safety ★

 Table 1. Rosemount 2088 Pressure Transmitter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

The Expanded offering is manufactured after receipt of order and is subject to additional delivery lead time.
4 Emerson.com/Rosemount
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I3 China Intrinsic Safety ★

I5 USA Intrinsic Safety (IS) and Nonincendive (NI) ★

I7 IECEx Intrinsic Safety ★

IM Technical Regulation Customs Union (EAC) Intrinsic Safety ★

K1 ATEX Flameproof, Intrinsic Safety, Type n, Dust ★

K2 INMETRO Flameproof, Intrinsic Safety ★

K5 USA Explosionproof, Dust-Ignitionproof, Intrinsic Safety, and Nonincendive ★

K6(3) Canada Explosion-Proof, Intrinsic Safety, Division 2, Dust-ignitionproof, and ATEX Flameproof, Intrinsic Safety ★

K7 IECEx Flameproof, Intrinsic Safety, Type n, Dust ★

KB
USA Explosionproof, Dust-Ignitionproof, Intrinsic Safety, Nonincendive, and Canada Explosionproof, Dust-Ignitionproof, 
Intrinsic Safety, Division 2

★

KM Technical Regulation Customs Union (EAC) Flameproof and Intrinsic Safety ★

KH(3) ATEX Flameproof, Intrinsic Safety, and USA Explosion-Proof, Dust Ignitionproof, Intrinsic Safety, and Nonincendive ★

N1(3) ATEX Type n ★

N3 China Type n ★

N7 IECEx Type n ★

ND(3) ATEX Dust ★

NK IECEx Dust ★

Shipboard approvals

SBS American Bureau of Shipping (ABS) Type Approval ★

SBV Bureau Veritas (BV) Type Approval ★

SDN Det Norske Veritas (DNV) Type Approval ★

SLL Lloyd's Register (LR) Type Approval ★

Pressure testing

P1 Hydrostatic testing

Terminal blocks

T1 Transient protection ★

Special cleaning

P2 Cleaning for special service

Calibration certificate

Q4 Calibration certificate ★

Quality calibration certificate traceability certification

Q8 Material traceability certification per EN 10204 3.1 ★

Q15 Certificate of compliance to NACE® MR0175/ISO 15156 for wetted materials ★

Q25 Certificate of compliance to NACE MR0103 for wetted materials ★

 Table 1. Rosemount 2088 Pressure Transmitter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

The Expanded offering is manufactured after receipt of order and is subject to additional delivery lead time.
5Emerson.com/Rosemount
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Digital signal 

C4(3) NAMUR alarm and saturation levels, high alarm ★

CN(3) NAMUR alarm and saturation levels, low alarm ★

C5 (9)(10) Custom alarm and saturation levels, high alarm (requires C9 and Configuration Data Sheet) ★

C7(9)(10) Custom alarm and saturation levels, low alarm (requires C9 and Configuration Data Sheet) ★

C8(10) Low alarm (Standard Rosemount alarm and saturation levels) ★

Conduit plug(11)

DO 316 SST conduit plug ★

Configuration

C9 Software configuration ★

Manifold assemblies(6)(7)

S5 Assemble to Rosemount 306 Integral Manifold ★

Calibration accuracy(12)

P8 0.065% accuracy to 10:1 turndown ★

Water approval(13)

DW NSF drinking water approval ★

Surface finish

Q16 Surface finish certification for sanitary remote seals ★

Toolkit total system performance reports

QZ Remote seal system performance calculation report ★

HART Revision configuration(10)

HR 5(14) Configured for HART Revision 5 ★

HR7(15) Configured for HART Revision 7 ★

Typical model number: 2088 G 2 S 22 A 1 B4 M5

1. HART Revision 5 is the default HART output. The Rosemount2088 with selectable HART can be factory or field configured to HART Revision 7. To order HART Revision 7 
factory configured, add option code HR7.

2. Materials of construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply to certain 
materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

3. Not available with Low Power transmitter output code N.
4. Not available with Alloy C-276, materials of construction code 33.
5. Consists of a 1/2–14 NPT housing with a G1/2 adapter.
6. Use 1/2–14 NPT female process connection code A.
7. “Assemble-to” items are specified separately and require a completed model number.
8. Only available with conduit thread code 4.
9. Only available with 4–20 mA HART output (output code A).
10. Select configuration buttons (option code D4 or DZ) or local operator interface (option code M4) if local configuration buttons are required.
11. Transmitter shipped with 316SST conduit plug (uninstalled) in place of standard carbon steel conduit plug.
12. Requires transmitter output code S with either materials of construction code 22 or 23.
13. Requires materials of construction code 22 with process connection code A.
14. Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.
15. Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

 Table 1. Rosemount 2088 Pressure Transmitter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

The Expanded offering is manufactured after receipt of order and is subject to additional delivery lead time.
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Specifications

Performance specifications

For zero-based spans, reference conditions, silicone oil fill, 
316L SST isolating diaphragm

Reference accuracy

±0.075% of calibrated span. Includes combined effects of  linearity, 
hysteresis, and repeatability

±0.065% of calibrated span (high accuracy option – P8)

For spans less than 10:1, accuracy = ± % of span

Ambient temperature effect

Expressed as a total effect per 50 °F (28 °C)

Total effect includes zero and span effects

± (0.15% URL + 0.15% of span)

Stability

Ranges 2–4: ±0.10% of URL for 3 years
Range 1: ±0.10% of URL for 1 year

Vibration effect

Less than ±0.1% of URL when tested per the requirements of 
IEC60770-1 field or pipeline with high vibration level (10–60 Hz 
0.21 mm displacement peak amplitude/60–2000 Hz 3g)

Power supply effect

Less than ±0.005% of calibrated span per volt change in voltage at 
the transmitter terminals

Mounting position effect

Zero shifts to ±2.5 inH2O (6,22 mbar), which can be zeroed 
Span: no effect

Transient protection

Tested in accordance with IEEE C62.41.2-2002, 
Location Category B

6 kV crest (0.5 μs – 100 kHz)
3 kA crest (8 � 20 microseconds)
6 kV crest (1.2 � 50 microseconds)

General specifications

Tested to IEC 801-3

Warranty(1)

All Rosemount 2088 models:

 One-year limited warranty is standard(2)

 Extended three-year and five-year limited warranties available if 
ordered.(3) (Select option WR3 or WR5 in model string 
respectively.)

1. Warranty details can be found in Emerson Process Management Terms & 
Conditions of Sale, document 63445, Rev G (10/6).

2. Goods are warranted for 12 months from the date of initial installation or 
18 months from the date of shipment by seller, whichever period expires first.

3. Three-year and five-year warranty period begins on date of shipment by seller.

0.009 URL
Span
------------- 

 

Electromagnetic compatibility (EMC)

Meets all industrial environment requirements of EN61326 and 
NAMUR NE-21(1). Maximum deviation < 1% span during EMC 
disturbance(2). 

1. NAMUR NE-21 does not apply to Low Power (transmitter output option code 
N).

2. During surge event device may exceed maximum EMC deviation limit or reset; 
however, device will self-recover and return to normal operation within 
specified start-up time.
7Emerson.com/Rosemount
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Functional specifications

Output

Code S: 4–20 mA
Code N: 1–5 Vdc, Low Power
Outputs are directly proportional to the input pressure

Selectable HART

Digital communications based on HART Revision 5 (default) or 
Revision 7 (option code HR7) protocol can be selected. The HART 
revision can be switched in the field using any HART based 
configuration tool or the optional local operator interface (LOI).

Service

Liquid, gas, and vapor applications

Power supply

External power supply required. Transmitter operates on 
10.5–42.4 Vdc with no load (5.8-28 V for Low Power). Reverse 
polarity protection is standard.

Load limitations

Reverse polarity protection is standard. Maximum loop resistance 
is determined by the power supply voltage as described by the 
following equations:

Figure 1. Maximum Loop Resistance
Maximum loop resistance = 43.5 (Power supply voltage – 10.5)

The Field Communicator requires a minimum loop resistance of 250 Ω for 
communication.

Indication

Optional two-line LOI/LCD display

Zero and span adjustment requirements

Zero and span values can be set anywhere within the range limits 
stated in Table 2. Span must be greater than or equal to the 
minimum span stated in Table 2.

LOI

The LOI utilizes a two-button menu with internal and external 
configuration buttons. Internal buttons are always configured for 
LOI. External buttons can be configured for either LOI, (option code 
M4), analog zero and span (option code D4) or digital zero trim 
(option code DZ) for LOI configuration menu.

Current draw

Output code N: ≤ 3 mA

Overpressure limits

Range 1: 120 psig max
All other ranges: two times the URL

Burst pressure

11,000 psi for all ranges

Zero elevation and suppression

Zero can be suppressed between atmosphere for gage 
transmitters or 0 psia for absolute transmitters and upper range 
limit, provided the calibrated span is equal to or greater than the 
minimum span, and the upper range value does not exceed the 
upper range limit.

Dynamic performance

Total response time: 145 milliseconds
Update rate: 22 times per second minimum

Temperature limits

 Table 2. Rosemount 2088 Range Values

Range
Minimum 

span
Upper
(URL)

Lower 
(LRL)

Lower(1)

(LRL)(gage)

1. Assumes atmospheric pressure of 14.70 psia (1,01 bar-a).

1
0.60 psi

(41,37 mbar)
30.00 psi
(2,07 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

2
3.00 psi

(206,85 mbar)
150.00 psi
(10,34 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

3
16.00 psi
(1,11 bar)

800.00 psi
(55,16 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

4
80.00 psi
(5,52 bar)

4000.00 psi
(275,79 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

Lo
ad

 (O
hm

s)

1387

1000

500

0

10.5 20 30
42.4

Operating
Region

Voltage (Vdc)

Ambient

–40 to 185 °F (–40 to 85 °C)
With LCD display(1): –40 to 176 °F (–40 to 80 °C)

Storage(2)

–50 to 230 °F (–46 to 110 °C)
With LCD display: –40 to 185 °F (–40 to 85 °C)

1. For the output code N, LCD display may not be readable and LCD display 
updates will be slower at temperatures below –22 °F (–30 °C).

2. If storage temperature is above 85 °C, perform a sensor trim prior to 
installation.
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Humidity limits

0–100% relative humidity 

Volumetric displacement

Less than 0.0005 in3 (0,008 cm3)

Damping

Analog output response time to a step change is user-selectable 
from 0 to 60 seconds for one time constant. Software damping is 
in addition to sensor module response time. 

Turn-on time

2.0 seconds, no warm-up required

Transmitter security

Activating the transmitter security function prevents changes to 
the transmitter configuration, including local zero and span 
adjustments. Security is activated by an internal switch.

Failure mode alarm

If self-diagnostics detect a sensor or microprocessor failure, the 
analog signal will be driven either high or low to alert the user. High 
or low failure mode is user-selectable with a jumper on the 
transmitter. The values to which the transmitter drives its output 
in failure mode depend on whether it is factory-configured to 
standard or NAMUR-compliant operation. The values for each are 
as follows:

Physical specifications

Material selection

Emerson Process Management provides a variety of Rosemount 
product with various product options and configurations including 
materials of construction that can be expected to perform well in a 
wide range of applications. The Rosemount product information 
presented is intended as a guide for the purchaser to make an 
appropriate selection for the application. It is the purchaser’s sole 
responsibility to make a careful analysis of all process parameters 
(such as all chemical components, temperature, pressure, flow 
rate, abrasives, contaminants, etc.), when specifying product, 
materials, options and components for the particular application. 
Emerson is not in a position to evaluate or guarantee the 
compatibility of the process fluid or other process parameters with 
the product, options, configuration or materials of construction 
selected.

Electrical connections

1/2–14 NPT, M20 � 1.5 (CM20), or G 1/2 female (PF 1/2 female) 
conduit entry

Process connections

1/2–14 NPT female, DIN 16288 G 1/2 male, RC 1/2 female 
(PT 1/2 female), M20 � 1.5 (CM20) male

Process-wetted parts

Isolating diaphragm

316L SST (UNS S31603), Alloy C-276 (UNS N10276)

Process connector

316L stainless steel CF-3M (Cast version of 316L SST, material per 
ASTM_A743) or Alloy C-276

Non-wetted parts

Electronics housing

Low-copper aluminum 
Enclosures meet NEMA® Type 4X, IP66, and IP68 when properly 
installed

Paint for aluminum housing

Polyurethane

Cover O-rings

Buna-N

Fill fluid

Silicone or inert fill

Weight

Output code S and N: approximately 2.44 lb (1, 11 kg)

Process(1)(2)

Silicone fill sensor: –40 to 250 °F (–40 to 121 °C)
Inert fill sensor: –22 to 250 °F (–30 to 121 °C)

1. 220 °F (104 °C) limit in vacuum service; 130 °F (54 °C) for pressures below 
0.5 psia.

2. Process temperatures above 185 °F (85 °C) require derating the ambient limits 
by a 1.5:1 ratio. For example, for process temperature of 195 °F (91 °C), new 
ambient temperature limit is equal to 170 °F (77 °C). This can be determined as 
follows: (195 °F – 185 °F) � 1.5 = 15 °F, 

185 °F – 15 °F = 170 °F

 Table 3. Standard Operation

Output code Linear output Fail high Fail low

S 3.9 ≤ I ≤ 20.8 I ≥ 21.75 mA I ≤ 3.75 mA

N 0.97 ≤ V ≤ 5.2 V ≥ 5.4 V V ≤ 0.95 V

 Table 4. NAMUR-Compliant Operation

Output code Linear output Fail high Fail low

S 3.8 ≤ I ≤ 20.5 I ≥ 22.5 mA I ≤ 3.6 mA
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Product Certifications
Rev 1.9

European Directive Information

A copy of the EU Declaration of Conformity can be found at the end 
of the Quick Start Guide. The most recent revision of the EU 
Declaration of Conformity can be found at 
Emerson.com/Rosemount.

Ordinary Location Certification

As standard, the transmitter has been examined and tested to 
determine that the design meets the basic electrical, mechanical, 
and fire protection requirements by a nationally recognized test 
laboratory (NRTL) as accredited by the Federal Occupational Safety 
and Health Administration (OSHA).

North America
E5 USA Explosionproof (XP) and Dust-Ignitionproof (DIP)

Certificate: 1V2A8.AE
Standards: FM Class 3600 – 2011, FM, Class 3615 – 2006,

FM class 3616 – 2011, FM Class 3810 – 2005, 
ANSI/NEMA 250 – 1991

Markings:  XP CL I, DIV 1, GP B, C, D; DIP CL II, DIV 1, GP E, F, 
G; CL III; T5(–40 °C ≤ Ta ≤ +85 °C); Factory Sealed; 
Type 4X

I5 USA Safety (IS) and Nonincendive (NI)
Certificate:  0V9A7.AX
Standards: FM Class 3600 – 1998, FM Class 3610 – 2010, 

FM Class 3611 – 2004, FM Class 3810 – 1989
Markings: IS CL I, DIV 1, GP A, B, C, D; CL II, DIV 1, GP E, F, G; 

Class III; DIV 1 when connected per Rosemount 
drawing 02088-1018; NI CL 1, DIV 2, GP A, B, C, 
D; T4(–40 °C ≤ Ta ≤ +70 °C); Type 4x

Special Condition for Safe Use (X):

1. The Rosemount 2088 Transmitter with the transient terminal 
block (Option code T1) will not pass the 500 Vrms dielectric 
strength test and this must be taken into account during 
installation.

C6 Canada Explosionproof, Intrinsic Safety and Division 2, 
Dust-Ignitionproof
Certificate: 1015441
Standards: CAN/CSA C22.2 No. 0-M91 (R2001), CSA Std 

C22.2 No. 25-1966, CSA Std C22.2 No. 
30-M1986, CAN/CSA-C22.2 No. 94-M91, CSA Std 
C22.2 No. 142-M1987, CAN/CSA-C22.2 No. 
157-92, CSA Std C22.2 No. 213-M1987, 
ANSI-ISA-12.27.01-2003

Markings:   Explosionproof for Class I, Division 1, Groups B,C 
and D; Dust-Ignitionproof Class II, Division 1,  
Groups E, F, G; Class III Division 1; Intrinsically Safe 
Class I, Division 1 Groups A, B, C, D when 
connected in accordance with Rosemount 
drawing 02088-1024, Temperature Code T3C; 
Class I Division 2 Groups A, B, C and D; Type 4X; 
Factory Sealed; Single Seal 

Europe
ED ATEX Flameproof 

Certificate: KEMA97ATEX2378X
Standards: EN60079-0:2012 + A11:2013, EN60079-1:2014, 

EN60079-26:2015
Markings:    II 1/2 G Ex db IIC T6....T4, Ga/Gb, T6(–60 °C ≤ Ta 

≤ +70 °C), T4/T5(–60 °C ≤ Ta ≤ +80 °C)

Special Conditions for Safe Use (X):

1. This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime.

2. Flameproof joints are not intended for repair.

3. Non-standard paint options may cause risk from electrostatic 
discharge.  Avoid installations that could cause electrostatic 
build-up on painted surfaces, and only clean the painted 
surfaces with a damp cloth.  If paint is ordered through a 
special option code, contact the manufacturer for more 
information.

I1 ATEX Intrinsic Safety
Certificate: BAS00ATEX1166X
Standards:  EN60079-0:2012, EN60079-11:2012
Markings:  II 1 G Ex ia IIC T4 Ga (–55 °C ≤ Ta ≤ +70 °C) 

Special Condition for Safe Use (X): 

1. The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken 
into account when installing the apparatus.

N1 ATEX Type n 
Certificate: BAS00ATEX3167X 
Standards:  EN60079-0:2012, EN60079-15:2010 
Markings:     II 3 G Ex nA IIC T5 Gc (–40 °C ≤ Ta ≤ +70 °C)

 Table 5. Input Parameters

Parameter HART

Voltage Ui 30 V

Current Ii 200 mA

Power Pi 0.9 W

Capacitance Ci 0.012 μF 

http://www.emerson.com/en-us/automation/rosemount
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Special Condition for Safe Use (X): 

1. The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-15. This must be taken 
into account when installing the apparatus.

ND ATEX Dust 
Certificate: BAS01ATEX1427X
Standards:  EN60079-0:2012, EN60079-31:2009
Markings:    II 1 D Ex t IIIC T50 °C T500 60 °C Da

Special Conditions for Safe Use (X): 

1. The user must ensure the maximum rated voltage and 
current (36 volts, 24 milliamps, d.c.) are not exceeded. All 
connection to other apparatus or associated apparatus shall 
have control over this voltage and current to a category 'ib' 
circuit.

2. Cable entries must be used which maintain the ingress 
protection of the enclosure to at least IP66.

3. Unused cable entries must be filled with suitable blanking 
plugs which maintain the ingress protection of the enclosure 
to at least IP66.

4. Cable entries and blanking plugs must be suitable for the 
ambient range of the apparatus and capable of withstanding 
a 7 J impact test.

5. The Rosemount 2088/2090 sensor module must be securely 
screwed in place to maintain the ingress protection of the 
enclosure.

International
E7 IECEx Flameproof

Certificate: IECEx KEM 06.0021X
Standards: IEC 60079-0:2011, IEC60079-1:2014, 

IEC60079-26:2014
Markings:   Ex d IIC T6...T4 Ga/Gb, T6(–60 °C ≤ Ta ≤ +70 °C), 

T4/T5 (–60 °C ≤ Ta ≤ +80 °C)

Special Condition for Safe Use (x): 

1. This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime.

2. Flameproof joints are not intended for repair.

3. Non-standard paint options may cause risk from electrostatic 
discharge.  Avoid installations that could cause electrostatic 
build-up on painted surfaces, and only clean the painted 
surfaces with a damp cloth.  If paint is ordered through a 
special option code, contact the manufacturer for more 
information.

I7 IECEx Intrinsic Safety
Certificate: IECEx BAS 12.0071X 
Standards: IEC60079-0:2011, IEC60079-11:2011
Markings:   Ex ia IIC T4 Ga (–55 °C ≤ Ta ≤ +70 °C)

Special Conditions for Safe Use (X):

1. When fitted with a transient suppression terminal block, the 
Rosemount 2088 is incapable of passing the 500 V isolation 
test. This must be taken into account during installation.

2. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should 
be taken to protect it from impact or abrasion if located in a 
Zone 0 environment.

N7 IECEx Type n
Certificate: IECEx BAS 12.0072X
Standards:  IEC60079-0:2011, IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (–40 °C ≤ Ta ≤ +70 °C)

Special Condition for Safe Use (X):

1. When fitted with a transient suppression terminal block, the 
Rosemount 2088 is incapable of passing the 500 V isolation 
test. This must be taking into account during installation.

NK IECEx Dust
Certificate: IECEx BAS12.0073X
Standards:  IEC60079-0:2011, IEC60079-31:2008
Markings:  Ex t IIIC T50 °C T500 60 °C Da

Special Conditions For Safe Use (x):

1. Cable entries must be used which maintain the ingress 
protection of the enclosure to at least IP66.

2. Unused cable entries must be filled with suitable blanking 
plugs which maintain the ingress protection of the enclosure 
to at least IP66.

3. Cable entries and blanking plugs must be suitable for the 
ambient range of the apparatus and capable of withstanding 
a 7 J impact.

 Table 6. Entity Parameters

Parameter HART

Voltage Ui 30 V

Current Ii 200 mA

Power Pi 0.9 W

Capacitance Ci 0.012 μF 

 Table 7. Input Parameters

Parameter HART

Voltage Ui 36 V

Current Ii 24 mA
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Brazil 
E2 INMETRO Flameproof

Certificate: UL-BR 15.0728X
Standards:  ABNT NBR IEC60079-0:2008 + Errata 1:2011, 

ABNT NBR IEC 60079-1:2009 + Errata 1:2011
Markings: Ex d IIC T* Gb, *T4(–20 °C ≤ Ta ≤ +80 °C), 

*T6(–20 °C ≤ Ta ≤ +40 °C) 

Special Conditions For Safe Use (x):

1. The material of the diaphragm shall not be subject to 
environmental conditions that might adversely affect the 
partition wall.

2. The pressure transducers are not intended to be physically 
connected to a separate external source of heating or cooling 
that could influence on its ambient temperature rating.

3. For ambient temperature above +60 °C, use field wiring rated 
to at least +90 °C.

4. The cable glands, thread adapters or plugs to be used on the 
equipment shall be INMETRO certified.

I2 INMETRO Intrinsic Safety
Certificate:  UL-BR 13.0246X
Standards:   ABNT NBR IEC60079-0:2008 + Errata 1:2011, 

ABNT NBR IEC60079-11:2009
Markings:    Ex ia IIC T4 Ga (–55 °C ≤ Ta ≤ +70 °C) 

Special Conditions for Safe Use (X):

1. When fitted with a transient suppression terminal block, the 
Rosemount 2088 is incapable of passing the 500 V isolation 
test. This must be taken into account when installing the 
equipment.

2. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

China
E3 China Flameproof

Certificate: GYJ15.1505
Standards: GB3836.1-2010, GB3836.2-2010
Markings:  Ex d IIC T4/T6 Gb, T6(–20 °C ≤ Ta ≤ +40 °C), 

T4(–20 °C ≤ Ta ≤ +80 °C)

Special Conditions For Safe Use (X):

1. The ambient temperature is as follows:

2. The earth connection facility in the enclosure should be 
connected reliably.

3. During installation in hazardous location, cable glands, 
conduits, and blanking plugs, certified by state-appointed 
inspection bodies with Ex d IIC type of protection, should be 
used.

4. During installation, use and maintenance in explosive gas 
atmospheres, observe the warning “Do not open when 
energized.”

5. During installation, there should be no mixture harm to 
flameproof housing.

6. End user is not permitted to change any components insides, 
but to settle the problem in conjunction with manufacturer 
to avoid damage to the product.

7. Maintenance should be done in non-hazardous location.
8. During installation, use and maintenance of this product, 

observe the following standards: GB3836.13-2013, 
GB3836.15-2000, GB3836.16-2006, GB50257-2014.

I3 China Intrinsic Safety
Certificate: GYJ15.1507
Standards: GB3836.1-2010, GB3836.4-2010, 

GB3836.20-2010
Markings:  Ex ia IIC T4/T5 Ga

Special Conditions for Safe Use (X):

1. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should 
be taken to protect it from impact or abrasion if located in a 
zone 0 environment.

2. This apparatus is not capable of withstanding the 
500 V r.m.s. insulation test required by Clause 6.3.12 of 
GB3836.4-2010.

3. The ambient temperature is:

4. Intrinsically safe parameters:

 Table 8. Input Parameters

Parameter HART

Voltage Ui 30 V

Current Ii 200 mA

Power Pi 0.9 W

Capacitance Ci 0.012 μF 

Ta Temperature class

–20 °C ≤ Ta ≤ 80 °C T4

–20 °C≤ Ta ≤ 40 °C T6

Ta Temperature class

–55 °C≤ Ta ≤ 70 °C T4

Parameter HART

Voltage Ui 30 V

Current Ii 200 mA

Power Pi 0.9 W

Capacitance Ci 0.012 μF 

Inductance Li 0 mH
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5. The product should be used with Ex-certified linear 
associated apparatus to establish explosion protection 
system that can be used in explosive gas atmospheres. 
Wiring and terminals should comply with the instruction 
manual of the product and associated apparatus.

6. The cables between this product and associated apparatus 
should be shielded cables (the cables must have insulated 
shields). The shield has to be grounded reliably in a 
non-hazardous area.

7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.

8. During installation, use and maintenance of this product, 
observe the following standards: GB3836.13-2013, 
GB3836.15-2000, GB3836.16-2006, GB3836.18-2010, 
GB50257-2014

N3 China Type n
Certificate: GYJ15.1108X
Standards: GB3836.1-2000, GB3836. 8-2003
Markings: Ex nA nL IIC T5 Gc (–40 °C ≤ Ta ≤ +70 °C)

Special Conditions For Safe Use (X):

1. The apparatus is not capable of withstanding the 500 V r.m.s. 
insulation test required by GB3836.8-2003. 

2. The ambient temperature range is –40 °C ≤ Ta ≤ +70 °C.

3. Maximum input voltage: 50 V.
4. Cable glands, conduit or blanking plugs, certified by NEPSI 

with Ex e or Ex n protection types should be used on external 
connections and redundant cable entries.

5. Maintenance should be done in non-hazardous location.
6. End users are not permitted to change any internal 

components, but to settle the problem in conjunction with 
manufacturer to avoid damage to the product.

7. During installation, use and maintenance of this product, 
observe the following standards: GB3836.13-2013, 
GB3836.15-2000, GB3836.16-2006, GB50257-1996.

Japan
E4 Japan Flameproof

Certificate: TC20869, TC20870
Markings: Ex d IIC T5

Technical Regulations Customs Union 
(EAC)
EM EAC Flameproof

Certificate: RU C-US.GB05.B.01197
Markings:    Ga/Gb Ex d IIC T4/T6 X, T4(–40 °C ≤ Ta ≤ +80 °C), 

T6(–40 °C ≤ Ta ≤ +40 °C)

Special Condition for Safe Use (X):

1. See certificate for special conditions.

IM EAC Intrinsically Safe
Certificate: RU C-US.GB05.B.01197
Markings:    0Ex ia IIC T4 Ga X (–55 °C ≤ Ta ≤ +70 °C)

Special Condition for Safe Use (X):

1. See certificate for special conditions.

Combinations
K1 Combination of ED, I1, ND and N1

K2 Combination of E2 and I2

K5 Combination of E5 and I5

K6 Combination of C6, ED and I1

K7 Combination of E7, I7, NK and N7

KB Combination of K5 and C6

KM Combination of EM and IM

KH Combination of ED, I1, K5 
13Emerson.com/Rosemount
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Conduit Plugs and Adapters
IECEx Flameproof and Increased Safety
Certificate: IECEx FMG 13.0032X
Standards: IEC60079-0:2011, IEC60079-1:2007-04, 

IEC60079-7:2006-07
Markings: Ex de IIC Gb

ATEX Flameproof and Increased Safety
Certificate: FM13ATEX0076X
Standards: EN60079-0:2012, EN60079-1:2007, 

IEC60079-7:2007
Markings:   II 2 G Ex de IIC Gb

Special Conditions For Safe Use (X):

1. When the thread adapter or blanking plug is used with an 
enclosure in type of protection increased safety “e” the entry 
thread shall be suitably sealed in order to maintain the 
ingress protection rating (IP) of the enclosure.

2. The blanking plug shall not be used with an adapter.

3. Blanking Plug and Threaded Adapter shall be either NPT or 
Metric thread forms. G1/2 thread forms are only acceptable 
for existing (legacy) equipment installations.

Additional Certifications
SBS American Bureau of Shipping (ABS) Type Approval

Certificate: 09-HS446883D-3-PDA
Intended Use: Measure gauge or absolute pressure of liquid, 

gas or vapor applications on ABS classed 
vessels, marine, and offshore installations.

ABS Rules:        2014 Steel Vessels Rules 1-1-4/7.7, 
1-1-Appendix 3, 4-8-3/1.7, 4-8-3/13.1, 
4-8-3/13.3.1 & 13.3.2, 4-8-4/27.5.1

SBV Bureau Veritas (BV) Type Approval
Certificate: 23156/B0 BV
Requirements: Bureau Veritas Rules for the Classification of 

Steel Ships
Application:  Class notations: AUT-UMS, AUT-CCS, 

AUT-PORT and AUT-IMS; Pressure transmitter 
type 2088 cannot be installed on diesel 
engines

SDN Det Norske Veritas (DNV) Type Approval
Certificate: TAA000004F
Intended Use: DNV GL Rules for Classification - Ships and 

offshore units
Application: 

SLL Lloyds Register (LR) Type Approval
Certificate: 11/60002
Application: Environmental categories ENV1, ENV2, ENV3 

and ENV5

 Table 9. Conduit Plug Thread Sizes

Thread Identification mark

M20 � 1.5 – 6g M20

1/2–14 NPT 1/2 NPT

G1/2A G1/2 

 Table 10. Thread Adapter Thread Sizes

Male thread Identification mark

M20 � 1.5 – 6H M20

1/2–14 NPT 1/2–14 NPT

3/4–14 NPT 3/4–14 NPT

Female thread Identification mark

M20 � 1.5 – 6H M20

1/2–14 NPT 1/2–14 NPT

PG 13.5 PG 13.5

G1/2 G1/2

Location classes

Temperature D

Humidity B

Vibration A

EMC B

Enclosure D
14 Emerson.com/Rosemount
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Dimensional drawings 
Figure 2. Rosemount 2088 with Optional Digital Display

Figure 3. Rosemount 2088 Process Connection

Figure 4. Rosemount 2088 Nameplate and Labels

A. Digital display cover
B. 21/2–14 NPT conduit connection

A. Field terminals
B. Conduit connection

C. Transmitter electronics
D. 1/2–14 NPT female connection(1)

1. RC 1/2 female (PT 1/2 female), and M20 female also available as options.

A. Bracket mounting holes (1/4–20 UNC)
B. Nameplate
C. Certification label (located on side)

A

5.13
(130)

A

B

C

D

4.29
(109)

4.26
(108)

A

C

B
3.85
(98)

1.30
(33)
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Figure 5. Rosemount 2088 with Optional Pipe Mounting Bracket

Figure 6. Rosemount 2088 with Optional Panel Mounting Bracket

A. 2-in. U-bolt for pipe mounting (clamp shown)
B. 1/4 � 11/4 bolts for transmitter mounting
Dimensions are in inches (millimeters).

A. 1/4 � 11/4 bolts for transmitter mounting
B. 5/16 � 11/2 bolts for panel mounting (not supplied)
Dimensions are in inches (millimeters).

A

B5.97
(152)

2.97
(75)

B

4.78
(121)

A

2.81
(71)

6.15
(156)
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Options

Standard configuration

Unless otherwise specified, transmitter is shipped as follows:

Custom configuration

If option code C9 is ordered, the customer may specify the 
following data in addition to the standard configuration 
parameters.

 Output information

 Transmitter information

 LCD display configuration

 Hardware selectable information

 Signal selection

Refer to the Rosemount 2088 Configuration Data Sheet.

Tagging (3 options available)
 Standard SST hardware tag is permanently affixed on 

transmitter. 

 Tag character height is 0.125-in. (3,18 mm), 84 characters 
maximum.

 Tag may be wired to the transmitter nameplate upon request, 
85 characters maximum.

 For HART protocols, the tag may be stored in transmitter 
memory (eight characters maximum). 

 Software tag is left blank unless specified.

 HART Revision 5: 8 characters

 HART Revision 7: 32 characters

Optional Rosemount 306 Integral 
Manifold

Factory-assembled to Rosemount 2088 Transmitters. Refer to 
Rosemount Manifolds Product Data Sheet for additional 
information.

Other seals

Refer to Rosemount DP Level Transmitters and 1199 Diaphragm 
Seal System Product Data Sheet for additional information.

Output information

Output range points must be the same unit of measure. Available 
units of measure include:

Engineering units psi (all ranges)

4 mA (1 Vdc) 0 (engineering units)

20 mA (5 Vdc) Upper range limit

Output Linear

Flange type Specified model code option

Flange material Specified model code option

O-ring material Specified model code option

Drain/vent Specified model code option

LCD display Installed or none

Alarm High

Software tag Blank

Pressure units(1)

1. Field configurable only, not available for factory calibration or custom 
configuration (option code C9 “Software configuration”).

torr psf(1) cmH2O @ 4 °C(1)

 atm inH2O mH2O @ 4 °C(1)

Pa inH2O @ 4 °C(1) inHg

kPa inH2O @ 60 °F(1) mmHg

MPa(1) ftH2O cmHg @ 0 °C(1)

hPa(1) ftH2O @ 4 °C(1) mHg @ 0 °C(1)

mbar ftH2O @ 60 °F(1) g/cm2

bar mmH2O kg/m2(1)

psi mmH2O @ 4 °C(1) kg/cm2
17Emerson.com/Rosemount
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Display and interface options

M4 Digital display with local operator interface (LOI)

 Available for 4–20 mA HART, 4–20 mA HART Low Power

M5 Digital meter

 Two-line, five-digit LCD display for 4–20 mA HART

 Two-line, five-digit LCD display for 1–5 Vdc HART Low 
Power

 Direct reading of digital data for higher accuracy

 Displays user-defined flow, level, volume, or pressure 
units

 Displays diagnostic messages for local troubleshooting

 90-degree rotation capability for easy viewing

Configuration buttons

Rosemount 2088 now offers optional internal and external 
configuration buttons.

 Selecting option D4 will add external analog zero and span 
configuration buttons

 Selecting option DZ will add an external digital zero trim 
configuration button

 Selecting option M4 (LOI) adds both internal and external local 
configuration buttons. 

Certain button options can also be combined as shown below:

Rosemount 2088 bracket option

B4  Bracket for 2-in. pipe or panel mounting

 Bracket for mounting of transmitter on 2-in. pipe or panel

 Stainless steel construction with stainless steel bolts

 Table 11. Button Configuration

Option codes Internal External

DZ N/A Digital zero trim

D4 N/A Analog zero and trim

M4 LOI LOI

M4 + DZ LOI Digital zero trim

M4 + D4 LOI Analog zero and trim
18 Emerson.com/Rosemount
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Features
•  All stainless steel welded sensing element
•  Fast response time
• Pressure sensing ranges from vacuum to 5000 psig
• 1/4 inch NPT male threaded process connection
• Output options: 4-20 mA or 0-10 VDC
• Integral 6.6 foot shielded cable or DIN form C electrical connections
• Made in the USA
• CE marked
• 3-year warranty

SPT25 Series Pressure Transmitters

ProSense SPT25 Series Pressure Transmitters (Shielded Cable)
Part Number Description Electrical Connection Input Voltage Wt(lb) Price

SPT25-20-V30A Pressure transmitter, 4 to 20 mA output, -14.7 vacuum to 30 psig range, 1/4” NPT male port

Integral 6.6 ft (2m) 
shielded cable

9 - 36 VDC

0.38

$115.00

SPT25-20-0030A Pressure transmitter, 4 to 20 mA output, 0 to 30 psig range, 1/4” NPT male port $115.00

SPT25-20-0060A Pressure transmitter, 4 to 20 mA output, 0 to 60 psig range, 1/4” NPT male port $115.00

SPT25-20-0100A Pressure transmitter, 4 to 20 mA output, 0 to 100 psig range, 1/4” NPT male port $115.00

SPT25-20-0150A Pressure transmitter, 4 to 20 mA output, 0 to 150 psig range, 1/4” NPT male port $115.00

SPT25-20-0200A Pressure transmitter, 4 to 20 mA output, 0 to 200 psig range, 1/4” NPT male port $115.00

SPT25-20-0300A Pressure transmitter, 4 to 20 mA output, 0 to 300 psig range, 1/4” NPT male port $115.00

SPT25-20-0500A Pressure transmitter, 4 to 20 mA output, 0 to 500 psig range, 1/4” NPT male port $115.00

SPT25-20-1000A Pressure transmitter, 4 to 20 mA output, 0 to 1000 psig range, 1/4” NPT male port $115.00

SPT25-20-1500A Pressure transmitter, 4 to 20 mA output, 0 to 1500 psig range, 1/4” NPT male port $115.00

SPT25-20-2000A Pressure transmitter, 4 to 20 mA output, 0 to 2000 psig range, 1/4” NPT male port $115.00

SPT25-20-3000A Pressure transmitter, 4 to 20 mA output, 0 to 3000 psig range, 1/4” NPT male port $115.00

SPT25-20-5000A Pressure transmitter, 4 to 20 mA output, 0 to 5000 psig range, 1/4” NPT male port $115.00

SPT25-10-V30A Pressure transmitter, 0 to 10 V output, -14.7 vacuum to 30 psig range, 1/4” NPT male port

14 - 36 VDC

$115.00

SPT25-10-0030A Pressure transmitter, 0 to 10 V output, 0 to 30 psig range, 1/4” NPT male port $115.00

SPT25-10-0060A Pressure transmitter, 0 to 10 V output, 0 to 60 psig range, 1/4” NPT male port $115.00

SPT25-10-0100A Pressure transmitter, 0 to 10 V output, 0 to 100 psig range, 1/4” NPT male port $115.00

SPT25-10-0150A Pressure transmitter, 0 to 10 V output, 0 to 150 psig range, 1/4” NPT male port $115.00

SPT25-10-0200A Pressure transmitter, 0 to 10 V output, 0 to 200 psig range, 1/4” NPT male port $115.00

SPT25-10-0300A Pressure transmitter, 0 to 10 V output, 0 to 300 psig range, 1/4” NPT male port $115.00

SPT25-10-0500A Pressure transmitter, 0 to 10 V output, 0 to 500 psig range, 1/4” NPT male port $115.00

SPT25-10-1000A Pressure transmitter, 0 to 10 V output, 0 to 1000 psig range, 1/4” NPT male port $115.00

SPT25-10-1500A Pressure transmitter, 0 to 10 V output, 0 to 1500 psig range, 1/4” NPT male port $115.00

SPT25-10-2000A Pressure transmitter, 0 to 10 V output, 0 to 2000 psig range, 1/4” NPT male port $115.00

SPT25-10-3000A Pressure transmitter, 0 to 10 V output, 0 to 3000 psig range, 1/4” NPT male port $115.00

SPT25-10-5000A Pressure transmitter, 0 to 10 V output, 0 to 5000 psig range, 1/4” NPT male port $115.00

The ProSense SPT25 pressure transmitter series is engineered to meet many 
industrial, commercial, and OEM pressure measurement applications. The 
all stainless steel welded thin film sensing element provides very fast response 
time and is compatible with many different media sensing applications. With a 
robust design resistant to vibration, shock, and EMI/RFI, the SPT25 series  
provides high accuracy over a wide compensated temperature range. Pressure 
sensing ranges from vacuum to 5000 psig are available along with a ¼ inch 
NPT male threaded process connection. Choose from linear outputs of 4-20 
mA or 0-10VDC with electrical connections of either a DIN 175301-803C  
L-connector or 6.6 foot (2 m) integral shielded cable.

Applications
•  Process control & automation
•  Pump & compressor control
• Hydraulic systems
• Pneumatic systems
• Engine monitoring
• Refrigeration equipment
• Presses
• Machine tools

w w w . a u t o m a t i o n d i r e c t . c o m / p r e s s u r e - s e n s o r s Pressure Sensors and Gauges ePR-17
Book 2 (14.3)

Prices as of April 27, 2016. Check Web site for most current prices.
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http://www.automationdirect.com/pn/SPT25-20-0150A
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http://www.automationdirect.com/pn/SPT25-20-0300A
http://www.automationdirect.com/pn/SPT25-20-0500A
http://www.automationdirect.com/pn/SPT25-20-1000A
http://www.automationdirect.com/pn/SPT25-20-1500A
http://www.automationdirect.com/pn/SPT25-20-2000A
http://www.automationdirect.com/pn/SPT25-20-3000A
http://www.automationdirect.com/pn/SPT25-20-5000A
http://www.automationdirect.com/pn/SPT25-10-0030A
http://www.automationdirect.com/pn/SPT25-10-0060A
http://www.automationdirect.com/pn/SPT25-10-0100A
http://www.automationdirect.com/pn/SPT25-10-0150A
http://www.automationdirect.com/pn/SPT25-10-0200A
http://www.automationdirect.com/pn/SPT25-10-0300A
http://www.automationdirect.com/pn/SPT25-10-0500A
http://www.automationdirect.com/pn/SPT25-10-1000A
http://www.automationdirect.com/pn/SPT25-10-1500A
http://www.automationdirect.com/pn/SPT25-10-2000A
http://www.automationdirect.com/pn/SPT25-10-3000A
http://www.automationdirect.com/pn/SPT25-10-5000A
http://www.automationdirect.com/pn/SPT25-20-V30A
http://www.automationdirect.com/pn/SPT25-10-V30A
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SPT25 Series Pressure Transmitters

ProSense SPT25 Series Pressure Transmitters (DIN Connector)
Part Number Description Electrical Connection Input Voltage Wt(lb) Price

SPT25-20-V30D Pressure transmitter, 4 to 20 mA output, -14.7 vacuum to 30 psig range, 1/4” NPT male port

 DIN 175301-803C 
 L-connector

9 - 36 VDC

0.30

$109.00

SPT25-20-0030D Pressure transmitter, 4 to 20 mA output, 0 to 30 psig range, 1/4” NPT male port $109.00

SPT25-20-0060D Pressure transmitter, 4 to 20 mA output, 0 to 60 psig range, 1/4” NPT male port $109.00

SPT25-20-0100D Pressure transmitter, 4 to 20 mA output, 0 to 100 psig range, 1/4” NPT male port $109.00

SPT25-20-0150D Pressure transmitter, 4 to 20 mA output, 0 to 150 psig range, 1/4” NPT male port $109.00

SPT25-20-0200D Pressure transmitter, 4 to 20 mA output, 0 to 200 psig range, 1/4” NPT male port $109.00

SPT25-20-0300D Pressure transmitter, 4 to 20 mA output, 0 to 300 psig range, 1/4” NPT male port $109.00

SPT25-20-0500D Pressure transmitter, 4 to 20 mA output, 0 to 500 psig range, 1/4” NPT male port $109.00

SPT25-20-1000D Pressure transmitter, 4 to 20 mA output, 0 to 1000 psig range, 1/4” NPT male port $109.00

SPT25-20-1500D Pressure transmitter, 4 to 20 mA output, 0 to 1500 psig range, 1/4” NPT male port $109.00

SPT25-20-2000D Pressure transmitter, 4 to 20 mA output, 0 to 2000 psig range, 1/4” NPT male port $109.00

SPT25-20-3000D Pressure transmitter, 4 to 20 mA output, 0 to 3000 psig range, 1/4” NPT male port $109.00

SPT25-20-5000D Pressure transmitter, 4 to 20 mA output, 0 to 5000 psig range, 1/4” NPT male port $109.00

SPT25-10-V30D Pressure transmitter, 0 to 10 V output, -14.7 vacuum to 30 psig range, 1/4” NPT male port

14 - 36 VDC

$109.00

SPT25-10-0030D Pressure transmitter, 0 to 10 V output, 0 to 30 psig range, 1/4” NPT male port $109.00

SPT25-10-0060D Pressure transmitter, 0 to 10 V output, 0 to 60 psig range, 1/4” NPT male port $109.00

SPT25-10-0100D Pressure transmitter, 0 to 10 V output, 0 to 100 psig range, 1/4” NPT male port $109.00

SPT25-10-0150D Pressure transmitter, 0 to 10 V output, 0 to 150 psig range, 1/4” NPT male port $109.00

SPT25-10-0200D Pressure transmitter, 0 to 10 V output, 0 to 200 psig range, 1/4” NPT male port $109.00

SPT25-10-0300D Pressure transmitter, 0 to 10 V output, 0 to 300 psig range, 1/4” NPT male port $109.00

SPT25-10-0500D Pressure transmitter, 0 to 10 V output, 0 to 500 psig range, 1/4” NPT male port $109.00

SPT25-10-1000D Pressure transmitter, 0 to 10 V output, 0 to 1000 psig range, 1/4” NPT male port $109.00

SPT25-10-1500D Pressure transmitter, 0 to 10 V output, 0 to 1500 psig range, 1/4” NPT male port $109.00

SPT25-10-2000D Pressure transmitter, 0 to 10 V output, 0 to 2000 psig range, 1/4” NPT male port $109.00

SPT25-10-3000D Pressure transmitter, 0 to 10 V output, 0 to 3000 psig range, 1/4” NPT male port $109.00

SPT25-10-5000D Pressure transmitter, 0 to 10 V output, 0 to 5000 psig range, 1/4” NPT male port $109.00

4 to 20 mA Output Wiring Diagrams

0 to 10 VDC Output Wiring Diagram

V+

Com

3

2

1

With DIN Connector

V+

Com

Red

Black

White

With Integral Cable

V+

Com

1

2

With DIN Connector

V+

Com

Red

Black

With Integral Cable

RL RL

Shielded Cable Models Wire Designation
Wire Color 0 - 10 VDC Output 4 -  20 mA Output
Red V + V +

Black Com Output

White Output None

Bare* Shield Drain Wire Shield Drain Wire

* Where shielded wiring is being used; Connect the drain wire 
to the guard terminal on the read out device or measuring 
instrument if available. In all other cases connect to the power 
supply negative terminal.

DIN Form C Models Pin Designation
Pin No. 0 - 10 VDC Output 4 -  20 mA Output

1 V+ V+

2 Com Output

3 Output None

4 Case Ground Case Ground

1 - 8 0 0 - 6 3 3 - 0 4 0 5ePR-18 Pressure Sensors and Gauges
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http://www.automationdirect.com/pn/SPT25-20-0030D
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http://www.automationdirect.com/pn/SPT25-10-5000D
http://www.automationdirect.com/pn/SPT25-20-V30D
http://www.automationdirect.com/pn/SPT25-10-V30D


SPT25 Series Pressure Transmitters

ProSense SPT25 Series General Specifications 
Housing Material 20% Glass Reinforced Nylon, Fire retardant to UL94 V1 / 

304 Series Stainless steel 

Materials (wetted parts)** 304 Series Stainless steel / 17-4PH Stainless Steel 

Operating Temperature –40 to 257°F (–40 to 125°C)

Medium Temperature –40 to 257°F (–40 to 125°C ) 

Storage Temperature –40 to 257°F (–40 to 125°C)

Protection IP 67 for cabled models 
IP 65 For DIN connector models

Accuracy* ± 0.50% of full range

Temperature Coefficient 0.15% of full range / 10°F (0.25% of full range / 10°C)

Reference Temperature 70°F ± 1°F (21°C ± 1°C) 

Compensated Temperature –4 to 185°F (–20 to 85°C)

Insulation Resistance Greater than 100 megohms at 100 VDC

Shock Resistance 100 gs, 6 ms

Vibration Resistance Random vibration (20 g) over temperature range (-40° to 
125°C). Exceeds typical MIL. STD. requirements

Drop Test Withstands 1 meter on concrete 3 axis

Response Time Less than 1 msec

Warm-up time Less than 500 msec

Position Effect Less than ±0.01% span, typical

Insulation Breakdown 
Voltage 100 VAC

Reverse Polarity & 
Miswired Protected Yes

Durability Tested to 50 million cycles

Humidity 0 to 100% R.H., no effect

Stability Less than ±0.25% full range / year

Agency Approvals CE

*Note - Includes non-linearity, hysteresis & non-repeatability.

** Not cleaned for oxygen service

ProSense SPT25 Series Technical Specifications 
Technical Specifications SPT25-20-xxxx
Operating Voltage 9 – 36 VDC

Analog Output 4 – 20 mA

Maximum Load

Determine Maximum Loop Resistances 

VL – 9 VDC 
                      = RL 
0.022 amps 
 
For example  
[(24 VDC – 9 VDC) / 0.022 amps] = 681Ω

Technical Specifications SPT25-10-xxxx
Operating Voltage 14 – 36 VDC

Current Consumption 4 mA

Minimum Load 10 kΩ

ProSense SPT25 Proof & Burst Pressures
Proof Burst

500 psig & below 200% full scale 1000% full scale

1000 – 2000 psig 200% full scale 500% full scale

3000 psig 200% full scale 500% full scale

5000 psig 150% full scale 500% full scale

DIN Connector Models Shielded Cable Models

10 40
9 (min) 36 (max)

Loop Supply Voltage (Vdc)  [LSV]
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4-20mA ONLY
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Dimensions
inches [mm]

DIN Connector Specifications
Number of contacts 3 + PE

Cable glands PG 7

Conductor size max. 0.75 mm² / 18AWG

Type of termination Screw

Suitable cables 4.5 mm to 6mm

Standard DIN EN 175 301-803-C See our website www.AutomationDirect.com for complete Engineering drawings. 

w w w . a u t o m a t i o n d i r e c t . c o m / p r e s s u r e - s e n s o r s Pressure Sensors and Gauges ePR-19
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Mechanical 
Pressure Measurement 

Bourdon Tube Pressure Gauge
Stainless Steel Construction 
Model 21X.53 

WIKA Datasheet 21X.53 

Applications 

 Intended for adverse service conditions where pulsating 
or vibration exists (with liquid filling) 

 Hydraulics & compressors 
 Suitable for gaseous or liquid media that will not obstruct 

the pressure system 

Special Features 

 Vibration and shock resistant (with liquid filling) 
 Stainless steel case 
 Pressure ranges up to 15,000 psi 

Bourdon Tube Pressure Gauge Model 21X.53 

Standard Features 

Design Operating temperature
ASME B40.100 & EN 837-1 Ambient:  -40°F to +140°F (-40°C to +60°C) - dry

  -4°F to +140°F (-20°C to +60°C) - glycerine filled
Sizes   -40°F to +140°F (-40°C to +60°C) - silicone filled
2”, 2½” & 4” (50, 63 & 100 mm) Medium:  +140°F  (+60°C) maximum 
Accuracy class

Temperature error2” & 2½”:    ± 2/1/2% of span (ASME B40.100 Grade A) 
Additional error when temperature changes from reference 4”:    ± 1% of span (ASME B40.100 Grade 1A) 
temperature of 68°F (20°C) ±0.4% for every 18°F (10°C) 

Ranges rising or falling.  Percentage of  span. 
Vacuum / Compound to 200 psi

Weather protectionPressure from 15 psi to 15,000 psi
Weather tight (NEMA 4X / IP 65) Pressure from 15 psi to 10,000 psi - 2” size

or other equivalent units of pressure or vacuum Pressure connection 
Material: copper alloyWorking pressure

2 & 2½”: 
	 Lower mount (LM) or center back mount (CBM) - 2” & 2½”Steady:  ¾ full-scale value 
ower mount (LM) or lo er back mount (LBM) - 4” Fluctuating: 
2/3
L w   full-scale value 
⅛” NPT, ¼” NPT or ½” NPT  limited to wrench flat areaABS (2”   Short time:  full-scale value 

& 2½”) and white aluminum (4”)
	

4”: 	  Steady:  full-scale value 
  Fluctuating:  0.9 x full-scale value 
  Short time:  1.3 x full-scale value 

WIKA Datasheet 21X.53 · 12/2011	 Page 1 of 3 
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Bourdon tube Case connection sealed with O-ring, (O-ring material 
2½” Size- Material: Copper alloy dependent on the case fill): 
30” Hg (VAC) to 800 psi - C-type (soldered)  2½”: EPDM O-ring for Glycerine case fill;   Viton O-ring for 
1000 psi to 15,000 psi - helical type (soldered) Silicone fill 
Changes to stainless steel at 7,500 psi brazed  4”: EPDM O-ring for Glycerine or Silicone case fill;  Viton 
4” Size- Material: Copper alloy < 1,000 psi O-ring for Halocarbon or Fluorolube fill 
316 stainless steel > 1,500 psi
30” Hg (Vac) to 1,000 psi- C-type (soldered) Window 
1,500 psi to 15,000 psi- helical type (brazed) Polycarbonate with Buna-N gasket 
Changes to stainless steel at 1,500 psi 

Case fill 
Movement Glycerine 99.7% - Type 213.53 
Copper alloy 

Dial Optional extras 
White ABS (2” & 2½”) and white aluminum (4”)  Brass restrictor 

 Stainless steel front or rear flange - 2½” & 4” 
Pointer  Zinc-plated steel or SS U-clamp bracket (field installable) 
Black aluminum  External zero adjustment (2½” only) 

 Red drag pointer or mark pointer 
Case  Silicone or Fluorolube case filling 
304 stainless steel with vent plug and stainless steel crimp  Special connections limited to wrench flat area 
ring.  Suitable for liquid filling.    Custom dial layout 

 Other pressure scales available
     bar, kPa, MPa, kg/cm² and dual scales 

Page 2 of 3 WIKA Datasheet 21X.53 · 12/2011 
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Dimensions

 Size                                        
  A B C D E G H J K M N O S T W Weight
   2” mm 55 48 30 50 12 53 - 3.6 72 71 60 17 5.5  14 0.27 lb. dry
 in 2.17 1.89 1.18 1.97 0.47 2.09 - 0.14 2.83 2.80 2.36 2.80 0.22 ¼” 0.55 0.33 lb. filled
 2½” mm 69 54 32 62 13 54 - 3.6 72 88.1 75 85 6.5  14 0.36 lb. dry
 in 2.69 2.13 1.26 2.45 0.51 2.13 - 0.14 2.83 3.47 2.95 3.35 0.26 ¼” 0.55 0.44 lb. filled
   4” mm 107 87 48 100 15.5 79.5 30 4.8 109 132 116 132 8  22 1.10 lb. dry
 in 4.21 3.43 1.89 3.91 0.61 3.13 1.18 0.19 4.29 5.20 4.57 5.20 0.31 ½” 0.87 1.76 lb. filled

Note: For ¼” NPT connections on 4” gauges, reduce B dimension by 5mm/0.2”

Recommended panel cut-out:
2”- U-clamp: 51mm 2½”- U-clamp: 63mm         4”-  U-clamp: 101mm 4½”- panel mount adapter 104mm minimum
      front flange: n/a  front flange: 65mm       front flange: 104mm     (not shown)

WIKA Datasheet 21X.53  · 12/2011 Page 3 of 3

WIKA Instrument Corporation 
1000 Wiegand Boulevard 
Lawrenceville, GA 30043-5868
Tel: 888-WIKA-USA • 770-513-8200
Fax: 770-338-5118
E-Mail: info@wika.com
www.wika.com
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Goulds Pumps
HydroPro®

Water System Tank

HPTANK2

ITT

Engineered for life

JoshU
Text Box
MODEL #: V100
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1. Rugged, impact  
resistant exterior  
coatings. 
Holds up under severe  
conditions.

2. Tamper proof  
mechanical-fit  
air valve.
No heat distortion from 
brazing. Recessed to prevent 
damage during shipping.

3. Deep drawn steel shell. 
For added structural strength. 
Maximum working pressure  
125 psi. ( Except: V45MP & 
V60MP.)

4. Steel inner  
shell and insert. 
Prevents over expansion  
of diaphragm for longer life.

5. Heavy-duty  
butyl diaphragm.
High quality FDA  
approved material for  
long, dependable service.

6. Rigid polypropylene 
liner.
Meets FDA and NSF  
requirements, providing  
maximum corrosion  
protection. Water  
never touches metal.

7.Patented positive  
retention system. 
Securely fastens diaphragm  
and liner for years of  
reliable service.

8. Stainless steel  
system connection. 
For optimal corrosion  
resistance.

9. Corrosion-proof base. 
High density polyethylene 
is structurally reinforced for 
added strength. High profile 
design provides easy access 
for water hookup.

Base extension. 
Optional (not shown). 
Increases the height of 
the inlet/outlet a full 4" for 
easier installation. Fits any 
15" diameter tank, from 
models V-45 to V-100.  
Standard on model V-80EX.  

3

4

5

1

2 6

7

8

9

1. Tank is pre- 
pressurized  
with air at  
the factory.

2. As water  
enters, air 
above the  
diaphragm  
is compressed  
and the  
volume is 
reduced by  
the same  
volume  
that  
enters.

3. Water enters 
and pressure  
rises until  
the pump  
cut-out  
pressure  
is reached. 
Pump  
shuts off  
on full  
tank.

4. Pressure in  
the air cham-
ber forces 
water into 
the system on 
demand, with-
out the pump 
operating. 
When pres-
sure drops to  
the cut-in 
point, the 
pump starts.

How the HydroPro  
tank works: 



26 Models-2 to 116
Gallon Capacity 

HydroPro tanks provide years 
of dependable water system 
storage and delivery service! 
The efficient design reduces 

pump on/off cycles, resulting 
in longer motor and switch 

life, and reduced power costs. 
Each tank is factory tested and 

100% air and water tight.

Consistent Supply...
on Demand!

They Are Better 
Together

The most respected name in the 
water systems business brings 

you the toughest, most depend-
able tanks. Tanks with features that 

give you the best buy in quality water 
systems. HydroPro tanks qualify for 

both the Goulds 
ProSurance® 

Program and the 
Goulds Dealer 
Incentive Plan.



ITT 
2881 East Bayard Street 
Seneca Falls, NY 13148 
Phone: (315) 568-7123 
Fax: (315) 568-7973

www.goulds.com
Copyright © 2010 ITT Corporation HPTANK2 April, 2010 Printed in U.S.A.
SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. Engineered for life

NOTES:
* Compatible with only certain Goulds pumps.
P = Pipe mounted EX = With base extension B = Buried U = Union Connection
MP = Mounted pump PST = Pump system tank H = Horizontal with bracket

(All dimensions are in inches and weight in lbs. Do not use for construction purposes.)

Shelter tank from corrosive spray, chlorine or groundwater with high salinity. Do Not install tank where it will be subjected 
to spray from irrigation or landscape sprinkler systems.
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Std. Union Total

 Drawdown in Gals. at System 
Maximum

 
Pre-

  Dimensions 
Model Model Volume

 Operating Pressure Range of 
Drawdown

 
Charge

 System   Shipping
 No. No. (Gals.) 20/40 30/50 40/60 Vol. (Gals.) PSI 

Connection Diameter Height Weight
    PSIG PSIG PSIG  
 V45 V45U  13.9  5.1  4.3  3.7  8.4  38 1" NPTF  153⁄8  2415⁄16 23
 V60  V60U 19.9  7.3  6.1  5.3  12.1  38 1" NPTF  153⁄8  323⁄8 34
 V80 V80U 25.9 8.9 7.7 6.7 13.9 38 1" NPTF 153⁄8 399⁄16 43
 V80EX V80EXU 25.9 8.9 7.7 6.7 13.9 38 1" NPTF 153⁄8 425⁄8 43
 V100  V100U 31.8  11.8  9.9  8.6  13.8  38 1" NPTF  153⁄8  47¼ 52
 V100S V100SU 31.8  11.8  9.9  8.6  13.8  38 1" NPTF  22 28 56
 V140  V140U 45.2  16.5  13.9  12.1  27.3  38 1¼" NPTF  22  369⁄16 64
 V200  V200U 65.1  23.9  20.0  17.4  39.3  38 1¼" NPTF  22  485⁄8 89
 V250  V250U 83.5  30.9  25.9  22.5  50.8  38 1¼" NPTF  26  46 116
 V260  V260U 84.9  31.2  26.2  22.8 44.7  38 1¼" NPTF  22  6011⁄16 113
 V350 V350U 115.9  42.9  35.9  31.3  70.5  38 1¼" NPTF  26  615⁄16 161
 

Mounted
 V45MP 13.9  5.1  4.3  3.7  8.4  38 ¾" Pipe  153⁄8  2511⁄16 28

 
Pump

 V60MP 19.9  7.3  6.1 5.3  12.1  38 ¾" Pipe  153⁄8  331⁄8 40
 Models* V45PST 13.9  5.1  4.3  3.7  8.4  38 ¾" Pipe  153⁄8  2511⁄16 28
  V60PST 19.9  7.3  6.1 5.3  12.1  38 ¾" Pipe  153⁄8  331⁄8 40
  V45B  13.9  5.1  4.3  3.7  8.4  38 1" NPTM  153⁄8  211⁄16 23
 Buried V60B  19.9  7.3  6.1  5.3  12.1  38 1" NPTM  153⁄8  28 ½ 33
 Models V140B  45.2  16.5  13.9  12.1  27.3  38 1¼" NPTM  22  323⁄16 63
  V200B  65.1  23.9  20.0  17.4  39.3  38 1¼" NPTM  22  44¼ 87
  V6P  2.0  0.7  0.6  0.5  1.2 38 ¾" NPTM   8 1115⁄16 8
 In-Line V15P  4.5  1.7  1.4  1.2  2.7  38 ¾" NPTM  11   1315⁄16 12
 Models V25P  8.2  3.1  2.6  2.2  4.5  38 ¾" NPTM  11  231⁄16 21
  V45P  13.9  5.1  4.3  3.7  8.4  38 1" NPTM  153⁄8 211⁄16 24
 Horizontal V25H 8.2 3.1 2.6 2.2 4.5 38 ¾" NPTM 11 249⁄16 23
 Models V45H 13.9 5.1 4.3 3.7 8.4 38 1" NPTM 153⁄8 229⁄16 26
 w/ Bracket V60H 19.9 7.3 6.1 5.3 12.1 38 1" NPTF 153⁄8 337⁄8 36
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Offered in 4 measurement ranges from 9.8’ (3m) to •	
32.8’ (10m) 

DSP	auto	adaptive	filters	enable	plug	and	play	operation	•	
optimizing	signal	output	filtering	and	obstacle	recognition 

Configuration	is	fast	and	easy	via	WebCal	software	and	•	
USB adapter 

Narrow	2”	or	3”	beam	width	for	applications	with	limited	•	
measurement	space 

Short	4”	or	8”	dead	band	maximizes	the	measureable	•	
filling	capacity	of	the	tank 

PVDF	transducer	and	NEMA	4X	polycarbonate	•	
enclosure	for	corrosive	liquids 

Automatic	temperature	compensation	for	accurate	•	
measurement

EchoSonic  II LU23/27/28/29 Ultrasonic	Level	Transmitter
®®

©	2010	Flowline	Inc.			•			10500	Humbolt	Street	Los	Alamitos,	CA	90720			•			562.598.3015			•			www.flowline.com			•			DS300480	REV	A

Features Success

Ultrasonic	 level	 sen-

sors are often used to 

measure	 open	 chan-

nel	 water	 flow	 thats	

discharged	from	rivers,	

streams,	creeks,	lakes	

or	 ponds.	 Here	 an	

EchoSonic	II	level	sensor	is	installed	on	the	upstream	

side	of	a	weir.	The	non-contact	sensor	measures	the	

gravity-fed,	liquid	surface	height	as	it	passes	through	

the	V-notch,	and	provides	a	continuous	4-20	mA	signal	

output.	The	PLC	converts	level	height	into	flow	volume	

with	 rate,	 totalization	and	data-logging	 functions	 for	

wastewater	treatment	and	environmental	reporting.

The	 general	 purpose	 ultrasonic	 level	 transmitter	
provides	continuous	 level	measurement	up	 to	32.8’	
(10m)	with	a	4-20	mA	signal	output,	and	is	configured	
via	our	free	Webcal	software.	This	non-contact	liquid	
level	sensor	is	ideally	suited	for	corrosive,	ultrapure,	
sticky	or	dirty	liquids,	and	is	broadly	selected	for	bulk	
storage,	day	tank,	lift	station	and	process	tank	level	
applications.

Compatible Products

LI25 LI55 LI90

DataView™  
Level	Controller

DataLoop™  
Level	Indicator

Commander™  
Multi-Tank	Level	Controller

Application

DataPoint™  
Level	Controller

LC52

LU23/28/29 LU27

randyt
Text Box
MODEL #: LU27-01



EchoSonic   II LU23/27/28/29 Ultrasonic	Level	Transmitter ®®

©	2010	Flowline	Inc.			•			10500	Humbolt	Street	Los	Alamitos,	CA	90720			•			562.598.3015			•			www.flowline.com			•			DS300480	REV	A

Install	 the	 level	 sensor	 using	 Flowline	 1) 
	 installation	fittings	or	equivalents.

The	level	sensor	is	configured	via	our	WebCal 2) 
	 software	and	one	LI99-1001	Fob	USB	adapter. 
	 The	 level	 sensor	 is	 offered	with	 and	without 
	 a	 Fob.	 Fobs	 are	 universal	 and	 can	 be	 
	 Used	 to	 configure	 	 any	 WebCal	 compatible 
	 product.	WebCal	is	a	free		download	from	our	 
	 website	at	www.flowline.com/webcal.php.

Specifications

Range:			LU27:	4”	to	9.8’	(10cm	to	3m)
	 LU23:	8”	to	18.0’	(20cm	to	5.5m) 
	 LU28:	8”	to	24.6’	(20cm	to	8m)
	 LU29:	8”	to	32.8’	(20cm	to	10m)
Accuracy:		 ±	0.2%	of	range
Resolution:		 LU27:	0.019”	(0.5mm) 
	 	 LU23:	0.039”	(1mm) 
	 	 LU28/29:	0.079”	(2mm)
Dead	band:		 LU27:	4”	(10cm)
	 	 LU23/28/29:	8”	(20cm)
Beam	width:		 LU27:	2”	(5cm)
	 	 LU23/28/29:	3”	(7.6cm)
Configuration:		 WebCal®	PC	 
	 	 Windows®	USB	2.0	
Memory:		 Non-volatile
Supply	voltage:		 24	VDC	(loop)
Consumption:		 0.5W
Loop	resistance:		500	ohms	@	24	VDC
Signal	output:		 4-20	mA,	two-wire
Signal	invert:		 4-20	mA	or	20-4	mA
Signal	fail-safe:		 4	mA,	20	mA,	21	mA,	
	 	 22	mA	or	hold	last
Process	temp.:		 F:	-4º	to	140º
	 	 C:	-20º	to	60º
Temp.	comp.:		 Automatic
Ambient	temp.:		 F:	-31º	to	140º
	 	 C:	-35º	to	60º
Pressure:		 MWP	=	30	PSI	(2	bar)
Enclosure	rating:		NEMA	4X	(IP65)
Encl.	material:		 Polycarbonate
Trans.	material:		 PVDF
Cable	jacket	mat:	Polyurethane
Cable	type:		 4-conductor,	shielded
Process	mount:		 LU27:	1”	NPT	(1”	G)
	 	 LU23/28/29:	2”	NPT	(2”	G)
Mount	gasket:		 Viton®
Classification:		 General	purpose
Compliance:		 CE,	RoHS
Approvals:		 cFMus

Notes

Ordering

Dimensions

The	 level	 sensor	 is	 configurable	 via	 our	 free	WebCal	
PC	 software	 and	 Fob	USB	 adapter.	 The	 sensors	 are	
offered	 with	 and	 without	 Fobs.	 Fobs	 are	 universal	
and	can	be	used	to	configure	any	WebCal	compatible	
product.	Download	your	free	copy	of	WebCal	in	English	
or	Chinese	at	www.flowline.com/webcal.php. LI99-1001

Fittings

P/N          Description
LM52-1400		 2”	NPT	x	1”	NPT	(Sch.	40)
LM52-2400	 3”	NPT	x	2”	NPT	(Sch.	40)
LM52-2800	 3”	NPT	x	2”	NPT	(Sch.	80)
LM52-3800	 4”	NPT	x	2”	NPT	(Sch.	80)	  
          
LM52-1410		 2”	Socket	x	1”	NPT	(Sch.	40)
LM52-2410	 3”	Socket	x	2”	NPT	(Sch.	40)	
LM52-3410	 4”	Socket	x	2”	NPT	(Sch.	40)	
LM52-2810	 3”	Socket	x	2”	NPT	(Sch.	80)
LM52-3810	 4”	Socket	x	2”	NPT	(Sch.	80) 

LM52-2890	 2”	NPT	Bulkhead	Fitting,	PVC 

LM50-1001-1	 1”	NPT	Bracket,	PP
LM50-1001	 2”	NPT	Bracket,	PP

For	 optimum	 performance,	 install	 the	 level	 sensor	 using	 the	 below	
recommended	or	direct	equivalent	fittings.

LU2    - Ordering Notes
1) Install the level sensor using Flowline 
 installation fittings or equivalents.
2) The level sensor is configured via our 
 WebCal software and one LI99-1001 Fob 
 USB adapter. The level sensor is offered 
 with and without a Fob. Fobs are universal 
 and can be used to configure any WebCal 
 compatible product. WebCal is a free 
 download from our website. 

EchoSonic

Sensor range
 7  3m (9.8')
 3  5.5m (18.0')
 8   8m (26.2')
 9   10m (32.8')
Process mount (1) 
 4    NPT (US)
 5    G (Metric) 
Fob USB adapter (2) 
 0    Without Fob
 1    With Fob

Configuration

1.
9"

 (4
9 

m
m

)

3.
9"

 (1
00

 m
m

)

5.2" (133 mm)

2.
4"

 (6
2 

m
m

)

1" NPT 
(1" G)

1.25"
(32 mm)
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Specifications 

PARAMETER  COMMENT 

LEVEL RANGES 

Full Scale Level Ranges 
(Intermediate level ranges are available) 

2.3 thru 700 ft. H2O (0.70 thru 210 m H2O) Vented Gage Reference 

10 thru 700 ft. H2O (3 thru 210 m H2O) Sealed Gage Reference 

35 thru 700 ft. H2O (10 thru 210 m H2O) Absolute Gage Reference 

Proof Pressure 1.5 x FS  

Burst Pressure 2.0 x FS  

   
   

 

KPSI 700 

 Submersible level transducer  ±1.00% FS static accuracy  Custom built in two days  Two year warranty 
 

The KPSI 700 is a submersible hydrostatic level transducer specifically 

designed to meet the rigorous environments encountered in liquid level 

measurement and control. It can be configured to perform to 

specifications under most adverse, reactive conditions. 

Every KPSI Transducer utilizes a highly accurate pressure sensor 

assembly specifically designed for hostile fluids and gases. The assembly 

is integrated with supporting electronics in a durable waterproof housing 

constructed of 316 stainless steel or titanium. The attached electrical 

cable is custom manufactured and includes para-aramid synthetic fiber 

members to prevent errors due to cable elongation, and a unique water 

block feature that self-seals in the event of accidental cuts to the cable.  

Each vented reference transducer is shipped with a SuperDry Vent Filter 

that prevents moisture from entering the vent tube for at least one year 

without maintenance, even in the most humid environments. 

 

Features 
 Custom polyurethane or ETFE cable lengths  Welded 316SS or titanium body  Custom level ranges up to 700 ft. (210 m) H2O  Multiple analog output  Multiple nose piece styles  Optional lifetime lightning protection  Long life vent filter or aneroid bellows  Available molded cable seal 

 

Applications 
 Lift stations  Pump control  Level control  Surface water monitoring  Landfill leachate  Well monitoring  Groundwater monitoring 
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STATIC PERFORMANCE 

Static Accuracy 
(combined effects of non-linearity, 

hysteresis and repeatability, best fit 

straight line method) 

±1.00% FSO BFSL method 

Resolution +0.0001% FS  

ENVIRONMENTAL 

Wetted Materials 316 SS or Titanium; POM; FKM; 
Polyurethane or ETFE 

 

Compensated Temp Range 0 to 50ºC  

Thermal Error 
(maximum allowable deviation 
from the Best Fit Straight Line 
due to a change in temperature) 

±0.05% FSO/ºC 
±0.1% FSO/ºC 

Worse case over compensated temperature range 
for ranges < 12 ft. (4 m) H2O 

Operating Temp Range -20 to 60 ºC When attached to polyurethane cable 

Protection Rating IP 68, NEMA 6P  

ELECTRICAL 

Excitation 9-28V – VDC output 
9-28V – mA output 
15-28V – VDC output 
10-28V – VDC output 

0-5 V, 0-2.5 V, 0-4 V 
4-20 
0-10 V 
1.5-7.5 V 

Input Current 20 mA max., 3.5 mA max. For mA output, for VDC output 

Output 4-20 mA, 0-5 VDC, 0-2.5 VDC,   
0-4 VDC, 0-10 VDC, 1.5-7.5 VDC 

For ranges < 5 ft. (1.5m) H2O, 
only 4-20mA output is available 

Zero Offset ±0.25 mA for mA output 
< 0.25 VDC for VDC output 

 

Output Impedance See loop diagram for mA output 
20 ohm for VDC output 

 

Insulation Resistance 100 mega ohm at 50 VDC  

Circuit Protection Polarity, surge/shorted output  

CERTIFICATIONS 

 CE compliant EN 61326-1:2013 and 61326-2-3:2013 

 UL, CUL and FM Class I, II, III, Div. 1, Groups A,B,C,D,E,F&G 

 WEEE/RoHS Waste from Electrical and Electronic Equipment 
(WEEE) and Restrictions on the use of Hazardous 
Substances (RoHS) 

PHYSICAL 

Approximate Weight 0.44 lbs. (198 g) transducer 
0.05 lbs./ft. (79 g/m) cable 

 

Cable Jacket Material Polyurethane (Standard), ETFE (Optional)  

Cable Pull Strength 200 lbs (90 kg) Polyurethane 

Cable Number of Conductors 4 max.  

Cable Conductor Size 22 AWG  

Cable Seal Molded Polyurethane                                          
FKM Gland 

For polyurethane cable 
For ETFE cable 

TEMPERATURE OUTPUT OPTION (Not Intrinsically safety approved) 

Temperature Range -20 to 60ºC Available for 4-20 mA output versions only 

Output Signal 4-20 mA  

Temperature Measurement  
Accuracy 

±4ºC ±1ºC with single point calibration 

LIGHTNING PROTECTION (Power supply needs to be limited to 150mA to avoid lock up of the gas tube after a suppression event) 

Life Expectancy >1,000 Operations  

Peak Clamping Voltage 36 Volts  

Response Time <10 nsecs  

Shunts 20,000 Amperes  
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 Dimensions 

 

Molded Cable Seal Configuration for Polyurethane Cable 

 

 

Gland Cable Seal Configuration for ETFE Cable 

 
 

Electrical Termination / Loop Resistance  

 

 

 

 

 

 

 

 

 

 

 

ELECTRICAL TERMINATION 

22AWG CONDUCTORS IN A SHIELDED CABLE  WITH VENT TUBE 

4-20 mA 
RED 
BLACK 

+ EXCITATION 
- EXCITATION 

0-5 VDC 
RED 
BLACK 
WHITE 

+ EXCITATION 
- EXCITATION 
+ SIGNAL 

ALL DRAIN WIRE SHIELD 

Conduit Fitting 

Conduit Fitting 
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Ordering Information 
MODEL  SUBMERSIBLE LEVEL TRANSDUCER 

7 0 0 ±1.00% FSO Static Accuracy 

↓ ↓ ↓ MATERIAL 

   

S Stainless Steel 
T Titanium 
↓ REFERENCE FORMAT 

 

1 Vented gage 
3 Sealed gage  

4 Absolute   

↓ OUTPUT 

 

3 0-5 VDC 
F 0-2.5 V 
G 0-4 V 
H 0-10 V 
J 1.5-7.5V 
4 4-20mA 
6 4-20mA temperature measurement option 
↓ PRESSURE CONNECTION 

 

A Open-face nose cap 
B Ported nose cap 

E Piezometer nose cap 
2 1/4" - 18 NPT male fitting 

7 1/2" - 14 NPT male fitting 

↓ ELECTRICAL CONNECTION 

 

0 Molded cable seal 
4 1/2" - 14 NPT male conduit fitting with molded cable seal 

A Gland cable seal 
B 1/2" - 14 NPT male conduit fitting with gland cable seal 

↓ LIGHTNING PROTECTION 

 

A None 
B Full Lightning Protection 

↓ LEVEL RANGE (at MAX output)1 

 

# # # . # # #  

↓ ↓ ↓ ↓ ↓ ↓ ↓ LEVEL RANGE (at MIN output) 1 

 
 

 
 

     

# # # . # # #  
↓ ↓ ↓ ↓ ↓ ↓ ↓ MOISTURE PROTECTION 

      

A None (sealed/absolute only) 
B Vent Filter 
C 
D 

Aneroid Bellows 
Stainless Steel Vent Filter 

    

↓ CABLE TYPE 

 

1 Polyurethane 
2 ETFE (Electrical Connection “A” or “B” Only) 
↓ CABLE LENGTH 

 

# # # # (in feet) 
↓ ↓ ↓ ↓ LABEL2 

    

A psi 
B ft H2O 
C m H2O 

↓  

7 0 0                             

Notes: 1 The part number requires two level range limits, corresponding to the maximum and minimum analog outputs of the transducer, to be specified in pounds per square inch (psi) to three decimal 
places. The lower level range is typically 000.000 unless otherwise required. For reverse output requirements, enter the lower level range for the maximum output signal and the upper range for the 
minimum output.  Use the following conversion factors:   Ft. H2O / 2.3073  = psi  //  m H2O / 0.703265 = psi 
Examples:  10 ft. H2O / 2.3073 = 4.334 psi (Enter 004.334 in the part number),  10 m H2O / 0.703265 = 14.219 psi  (Enter 014.219 in the part number) 
For sealed gage reference add local atmosphere when converting to psi.  Contact PSI for assistance. 
Example:10 ft. H2O / 2.3073 +14.7 = 19.034 psi (Enter 019.034 in the part number) 

 2 Units of measure on standard MEAS label. Contact Measurement Specialties if private labeling is required. 

 

 

 
 

 

 

 

NORTH AMERICA EUROPE ASIA 

Measurement Specialties, Inc., 
a TE Connectivity company 
1000 Lucas Way 
Hampton, VA 23666 
Tel : 1-757-766-1500 
Fax : 1-757-766-4297 
Toll Free: 1-800-745-8008 
Email: WL.Sales@te.com 
 

Measurement Specialties (Europe), Ltd., 
a TE Connectivity company 
26 Rue des Dames 
78340 Les Clayes-sous-Bois, France 
Tel : +33 (0) 130 79 33 00 
Fax : +33 (0) 134 81 03 59 
Email: customercare.lcsb@te.com 
 

Measurement Specialties (China), Ltd., 
a TE Connectivity company 
No. 26 Langshan Road 
Shenzhen High-Tech Park (North) 
Nanshan District, Shenzhen 518057 China 
Tel : +86 755 3330 5088 
Fax : +86 755 3330 5099 
Email: customercare.shzn@te.com 
 

te.com/sensorsolutions 

Measurement Specialties Inc., a TE Connectivity company. 

Measurement Specialties (MEAS), American Sensor Technologies (AST), TE Connectivity, TE Connectivity (logo) and EVERY CONNECTION COUNTS are trademarks. All other logos, 
products and/or company names referred to herein might be trademarks of their respective owners. 

The information given herein, including drawings, illustrations and schematics which are intended for illustration purposes only, is believed to be reliable. However, TE Connectivity makes no 
warranties as to its accuracy or completeness and disclaims any liability in connection with its use. TE Connectivity‘s obligations shall only be as set forth in TE Connectivity‘s Standard Terms 
and Conditions of Sale for this product and in no case will TE Connectivity be liable for any incidental, indirect or consequential damages arising out of the sale, resale, use or misuse of the 
product. Users of TE Connectivity products should make their own evaluation to determine the suitability of each such product for the specific application. 

© 2016 TE Connectivity Ltd. family of companies All Rights Reserved.  
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Float Level Switch Specifications

Part No. Price Float 
Material

Stem 
Material

Temperature 
Range Pressure

Float 
Specific 
Gravity

Electrical 
Rating*

Lead 
Wires

Mounting 
Thread Approvals Weight 

(lbs)

FLS-VM-100 $10.50 Polypropylene
(PP)

Polypropylene
(PP)

-40°F to 221°F
[-40°C to 105°C]

100 psig
[6.9 bar] 0.8

SPST-NC,  
30W max 

240VAC, 0.14 A 
120VAC, 0.28 A 
120VDC, 0.07 A 
24VDC, 0.28 A

22AWG,
MTW 24in

1/8 in MNPT 
(Install w 30° 

max from  
vertical)

cURus, CSA,
CE

(See Approvals 
table for details)

0.1

Float Level Switch Specifications

Part No. Price Float 
Material

Stem 
Material

Temperature 
Range* Pressure

Float 
Specific 
Gravity

Electrical 
Rating1

Lead 
Wires

Mounting 
Thread Approvals Weight 

(lbs)

FLS-VM-200 $12.00 Buna-N
Polybutylene 
Terephthalate

(PBT)

-40°F to 221°F
[-40°C to 105°C]

150 psig
[10.4 bar] 0.45

SPST-NC,  
30W max 

240VAC, 0.14 A 
120VAC, 0.28 A 
120VDC, 0.07 A 
24VDC, 0.28 A

22AWG,
Teflon 24in

1/8 in MNPT
(Install w 30° 

max from  
vertical)

cURus, CSA,
CE

(See Approvals 
table for details)

0.1

Float Level Switches, Vertical 
Top-Mount

Dimensions
inches [mm]

Dimensions
inches [mm]

*  Normally closed switch. Can be converted in the field to function as normally open as described under “Operation”. Electrical ratings are for resistive loads 
ONLY. For inductive loads, maximum life will be obtained with the use of appropriate transient suppression such as an MOV or TVS.

Caution: Not recommended for use with PLC AC inputs or other digital AC input devices due to damage that may occur to the switch or input device.

* Not for use in hot water at temperatures above 149ºF [65ºC]
1  Normally closed switch. Can be converted in the field to function as normally open as described under “Operation”. Electrical ratings are for resistive loads 

ONLY. For inductive loads, maximum life will be obtained with the use of appropriate transient suppression such as an MOV or TVS.

Caution: Not recommended for use with PLC AC inputs or other digital AC input devices due to damage that may occur to the switch or input device.

http://www.automationdirect.com/pn/FLS-VM-100
http://www.automationdirect.com/pn/FLS-VM-200
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Agency Approvals

Part Number cURus
(E320431)

UR
Class I, Group A,B,C,D / 
Class II, Group E, F, G / 

Class III
(E366154)

CSA
(2679134)

CSA
Class I, Group A,B,C,D / 
Class II, Group E, F, G / 

Class III
(2685021)

CE

FLS-VS-100 4 4

FLS-VS-200 4

FLS-VM-100 4 4 4

FLS-VM-200 4 4 4

FLS-VM-300 4 4 4

FLS-VM-400 4 4 4

FLS-VM-500 4 4

FLS-VM-600 4

FLS-VL-010 4 4 4

FLS-VL-020 4 4 4

FLS-VL-030 4 4 4

FLS-VL-040 4 4

FLS-VL-100 4 4 4

FLS-VL-200 4 4 4

FLS-VL-300 4 4 4

FLS-VL-400 4 4 4

FLS-VL-500 4

FLS-VL-600 4

FLS-VL-900 4

FLS-HS-100 4 4 4

FLS-HS-200 4 4 4

FLS-HS-300 4

FLS-HM-100 4 4 4

FLS-HM-200 4 4 4 4

FLS-HM-300 4 4

FLS-HL-010 4

FLS-HL-200 4 4

FLS-BM-100 4

FLS-BM-200 4

FLS-BM-300 4 4 4

FLS-BL-100 4

FLS-VK-100 4 4

FLS-VK-200 4 4

FLS-VK-300 4 4

FLS-HT-100 4

FLS-HT-200 4

Float Level Switches

http://www.automationdirect.com/pn/FLS-VS-100
http://www.automationdirect.com/pn/FLS-VS-200
http://www.automationdirect.com/pn/FLS-VM-100
http://www.automationdirect.com/pn/FLS-VM-200
http://www.automationdirect.com/pn/FLS-VM-300
http://www.automationdirect.com/pn/FLS-VM-400
http://www.automationdirect.com/pn/FLS-VM-500
http://www.automationdirect.com/pn/FLS-VM-600
http://www.automationdirect.com/pn/FLS-VL-010
http://www.automationdirect.com/pn/FLS-VL-020
http://www.automationdirect.com/pn/FLS-VL-030
http://www.automationdirect.com/pn/FLS-VL-040
http://www.automationdirect.com/pn/FLS-VL-100
http://www.automationdirect.com/pn/FLS-VL-200
http://www.automationdirect.com/pn/FLS-VL-300
http://www.automationdirect.com/pn/FLS-VL-400
http://www.automationdirect.com/pn/FLS-VL-500
http://www.automationdirect.com/pn/FLS-VL-600
http://www.automationdirect.com/pn/FLS-VL-900
http://www.automationdirect.com/pn/FLS-HS-100
http://www.automationdirect.com/pn/FLS-HS-200
http://www.automationdirect.com/pn/FLS-HS-300
http://www.automationdirect.com/pn/FLS-HM-100
http://www.automationdirect.com/pn/FLS-HM-200
http://www.automationdirect.com/pn/FLS-HM-300
http://www.automationdirect.com/pn/FLS-HL-010
http://www.automationdirect.com/pn/FLS-HL-200
http://www.automationdirect.com/pn/FLS-BM-100
http://www.automationdirect.com/pn/FLS-BM-200
http://www.automationdirect.com/pn/FLS-BM-300
http://www.automationdirect.com/pn/FLS-BL-100
http://www.automationdirect.com/pn/FLS-VK-100
http://www.automationdirect.com/pn/FLS-VK-200
http://www.automationdirect.com/pn/FLS-VK-300
http://www.automationdirect.com/pn/FLS-HT-100
http://www.automationdirect.com/pn/FLS-HT-200
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Float Level Switches

Operation
ProSense float level switches are shipped configured for 
normally closed switch operation. Except where noted, most 
models can be easily converted to normally open operation in 
the field.

Vertical Mount Switches
For Vertical Mount switches, normally closed is defined as the 
switch mounted in a vertical position with the mounting threads 
above the float (top mount) and the float in the “dry” position 
at the bottom of the stem (Figure 1). When the liquid raises the 
float, the switch will open.

To change the operation of the switch to normally open, remove 
the C-clip, remove the float from the stem, flip the float 180 
degrees, re-install the float on the stem and replace the C-clip. 
Now the switch will be normally open in the “dry” position and 
will close when the liquid raises the float.

 

Vertical Mount switches can also be mounted with the mounting 
threads below the float (bottom mount) as in the bottom of a 
tank. If bottom mounted, switch operation will be the opposite 
of top mounted installation described above.

Horizontal Mount Switches
For Horizontal Mount switches installed in the side of a tank 
(side-mounted), normally closed is defined as when the float 
arm is below and parallel with the stem in the “dry” position 
(Figure 2). When the liquid raises the float, the switch will open.

To change the operation of the switch, rotate the installed 
position of the switch 180 degrees so the float arm is above 
and hanging at an angle with the stem. Now the switch will 
be normally open in the “dry” position and will close when the 
liquid raises the float.

ProSense Float Level Switches
ProSense float level switches provide a low-cost general purpose solution for 
single point monitoring of liquid level in a variety of applications.  Powerful 
permanent magnets within the float actuate a highly reliable and repeat-
able hermetically sealed reed switch as the float rises and lowers with liquid 
level. These switches are available in several different material construc-
tions for compatibility with many types of liquids, a wide temperature range, 
and system pressure requirements. Vertical and horizontal mounting styles 
with several mounting thread variations are offered for ease of installation. 
Reed switches carry electrical ratings for both AC and DC voltage for adapt-
ability to many control interface applications. Although these switches come  
configured for normally closed operation, most models can be easily 
converted to normally open operation in the field. Designed to be shock and 
vibration resistant, ProSense float level switches ensure long and trouble-free 
service.

Features
• Low-cost solution for general purpose single point liquid level monitoring 
•  Magnetically operated, highly reliable and repeatable hermetically sealed reed 

switch
• Vertical and horizontal mounting styles with a variety of mounting threads
• Several material constructions for compatibility with different liquids
• Electrical ratings for AC and DC voltage
•  Most switches easily converted in the field from normally closed to normally open 

operation
• Made in the USA

Figure 1: Vertical (Top) Mount Switch Operation Figure 2: Horizontal Mount Switch Operation

Normally Closed Installation (Dry)

Normally Open Installation (Dry)

Normally Closed Installation (Dry)

To Change Operation To 
Normally Open
Step 1: Remove C-Clip 
Step 2: Flip Float On Stem 180° 
Step 3: Reinstall C-Clip

w w w . a u t o m a t i o n d i r e c t . c o m / u l t r a s o n i c - l e v e l - s e n s o r s Level Sensors eLE-45
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E70*
E71*
E72* 5 100 10% 44 watts   (41 lbs) 18.6 kg
E73*
E74*

DataData Sheet
Series E

Electronic Metering Pumps

Replaces same of Rev. D 8/01
1586.E  6/09

Dimensions

Specifications
 Strokes per Stroke Length

Minute (Adjustable)  Average
(Adjustable) Recommended  Input Power      Shipping

Series Min Max  Minimum  @ Max Speed      Weight

* Dimensions shown are
maximums for  largest
avai lable L iquid End.
Dimensions wi l l  vary
depending on Liquid End
selected.

201 Ivyland Road
Ivyland, PA 18974 USA

TEL: (215) 293-0401
FAX: (215) 293-0445

http://www.lmipumps.com

Configuration Data

Instrument Responsive/Manual Control
Explosion proof electromagnetic metering pumps. UL
and CUL Listed, meets or exceeds all standards for
Division 1 and 2, Class I, Groups C and D; Class II,
Groups  E, F, and G.  Manual adjustment  or  switch
conversion to external control for automatic systems.

E70* --- 1.3  GPH (4.9  l/h) .... 300 psi (20.7 Bar)
E71* --- 2.5  GPH (9.5  l/h) .... 150 psi (10.3 Bar)
E72* --- 4.0  GPH (15.1 l/h) .... 100 psi (6.9 Bar)
E73* --- 8.0  GPH (30  l/h) ..... 60  psi (4.1 Bar)
E74* ---20.0  GPH (76  l/h) ..... 25  psi (1.7 Bar)

Liquid End
See next page for complete liquid end
specifications & selection.

 Control & Output Code

Voltage Code
1 ---------- 120 VAC Hardwired
2 ---------- 240 VAC Hardwired

 Model  E74  1  - 30
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E70  - 498SP 0.9 PVC Ceramic Fluorofilm™ PVDF / Polyprel® 4FV Pipe 1/2" NPT M
297 0.9 316 S.S. 316 S.S. Fluorofilm™ 316 S.S. Pipe 1/4" NPT M

E71  - 368SI 1.8 PVC Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .375" O.D.
362SI 1.8 PVDF / PVDF Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .375" O.D.

E72  - 363SI 1.8 PVDF / PVDF Ceramic Fluorofilm™ PVDF / PTFE 4FV PE .375" O.D.
460SI 1.8 Acrylic / PVC Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .375" O.D.
465SI 1.8 Polypropylene Ceramic Fluorofilm™ PVDF / PTFE 4FV PE .5" O.D.
468SI 1.8 PVC/PVC Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .375" O.D.
469SI 1.8 Acrylic/PVDF PTFE Fluorofilm™ PVDF / Polyprel® 4FV PE .375" O.D.
277 1.8 316 S.S. 316 S.S. Fluorofilm™ 316 S.S. Pipe 1/4" NPT M
75HV 1.8 Polypropylene 316 S.S. Fluorofilm™ PTFE PE .5" O.D.Vinyl .938" O.D.
76HV 1.8 Acrylic / PP 316 S.S. Fluorofilm™ Hypalon® PE .5" O.D.Vinyl .938" O.D.

E73  - 312SI# 3.0 PVDF / PVDF Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .5" O.D.
313SI# 3.0 PVDF / PVDF Ceramic Fluorofilm™ PVDF / PTFE 4FV PE .5" O.D.
318SI# 3.0 PVC / PVC Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .5" O.D.
410SI# 3.0 Acrylic / PVC Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .5" O.D.
418SI# 3.0 PVC / PVC Ceramic Fluorofilm™ PVDF / Polyprel® 4FV PE .5" O.D.
419SI# 3.0 Acrylic/ PVDF PTFE Fluorofilm™ PVDF / Polyprel® 4FV PE .5" O.D.
20 3.0 Acrylic / PVC Ceramic Fluorofilm™ Hypalon® PE .5" O.D. Vinyl .5" O.D.
20HV 3.0 Acrylic / PP 316 S.S. Fluorofilm™ Hypalon® PE .5" O.D.Vinyl .938" O.D.
20S 3.0 Acrylic / PVC Ceramic Fluorofilm™ Hypalon® 4FV PE .5" O.D. Vinyl .5" O.D.
24 3.0 PVC Ceramic Fluorofilm™ PTFE Pipe 1/2" NPT M
25HV 3.0 Polypropylene 316 S.S. Fluorofilm™ PTFE PE .5" O.D.Vinyl .938" O.D.
25P 3.0 Polypropylene Ceramic Fluorofilm™ PTFE Pipe 1/2" NPT M
25T 3.0 Polypropylene Ceramic Fluorofilm™ PTFE PE .5" O.D.
26 3.0 PVC Ceramic Fluorofilm™ Viton® PE .5" O.D.
26S 3.0 PVC Ceramic Fluorofilm™ Viton® 4FV PE .5" O.D.
27 3.0 316 S.S. 316 S.S. FluorofilmTM PTFE Pipe 1/2" NPT M
29 3.0 UHMW PE Ceramic Fluorofilm™ Hypalon® PE .5" O.D.

E74  - 30 6.0 Acrylic / PVC Ceramic FluorofilmTM PTFE PE .5" O.D. Vinyl .5" O.D.
34 6.0 PVC Ceramic FluorofilmTM PTFE Pipe 1/2" NPT M
35P 6.0 Polypropylene Ceramic FluorofilmTM PTFE Pipe 1/2" NPT M
35T 6.0 Polypropylene Ceramic FluorofilmTM PTFE PE .5" O.D.
36 6.0 PVC Ceramic FluorofilmTM PTFE PE .5" O.D.
37 6.0 316 S.S. 316 S.S. FluorofilmTM PTFE Pipe 1/2" NPT M

Gallons per HourGallons per HourGallons per HourGallons per HourGallons per Hour Liters per HourLiters per HourLiters per HourLiters per HourLiters per Hour mL/cc per MinutemL/cc per MinutemL/cc per MinutemL/cc per MinutemL/cc per Minute  mL/cc per Stroke mL/cc per Stroke mL/cc per Stroke mL/cc per Stroke mL/cc per Stroke      Maximum Injection     Maximum Injection     Maximum Injection     Maximum Injection     Maximum Injection
 Series Series Series Series Series MinMinMinMinMin MaxMaxMaxMaxMax MinMinMinMinMin MaxMaxMaxMaxMax MinMinMinMinMin MaxMaxMaxMaxMax MinMinMinMinMin MaxMaxMaxMaxMax PressurePressurePressurePressurePressure

© 2009 Milton Roy Company - All Rights Reserved
Printed in USA - Specifications subject to change without notice.

Output InformationOutput InformationOutput InformationOutput InformationOutput Information

E70* 0.007 1.3 0.025 4.9 0.41 82 0.08 0.82 300 psi (20.7 Bar)
E71* 0.013 2.5 0.048 9.5 0.79 158 0.16 1.58 150 psi (10.3 Bar)
E72* 0.020 4.0 0.076 15.1 1.26 252 0.25 2.52 100 psi (6.9 Bar)
E73* 0.040 8.0 0.151 30.0 2.52 505 0.50 5.05 60 psi (4.1 Bar)
E74* 0.100 20.0 0.380 76.0 6.33 1267 1.27 12.67 25 psi (1.7 Bar)

* Minimum output can be reduced to zero (0) when in external mode.

Standard Liquid End Configuration Data & Materials of Construction
Drive  Liquid  Size                 Materials of Construction                 Tubing & Connections

   Assembly   End No.  Code Head & Fittings Balls Liquifram™  Check Valve  Accessory       Discharge Suction

FluorofilmTM is a copolymer of PTFE and PFA.
Polyprel® is an elastomeric PTFE copolymer.

Polyprel is a registered trademark of Milton Roy Company.  Fluorofilm and Liquifram
are trademarks of Milton Roy Company.  Hypalon, Viton are registered trademarks of
E.I. du Pont de Nemours & Co., Inc.

# - These liquid ends use 3/8" diameter valve balls. Pump output may be reduced in some applications.

NOTE: 1. Pumps are rated for: Class I, Division I, Groups C & D; Class II, Division I, Groups E, F, and G

4 F V4 F V4 F V4 F V4 F V indicates that the pump is equipped with an LMI Four Function Valve. This diaphragm type anti-
syphon/pressure relief valve is installed on the pump head. It provides anti-syphon protection and aids
in priming, even under pressure.

     See front page for voltage code specifications. 3 F V3 F V3 F V3 F V3 F V indicates that the pump is equipped with an LMI Three
Function Valve (pressure relief, priming aid, line drain).
To specify 3FV, change “S” to “T”.
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Clear PVC Static Mixers, Series 308 
In response to a growing need for high quality PVC static mixers at a lower price, Koflo developed the Series 
308 PVC Static Mixer. This unit is a clear PVC static mixer, which unlike other static mixers, allows for a 
visual inspection of the mixing process. All Series 308 static mixers are made in standard 6 element and 12 
element configurations. Additionally, all PVC static mixers are edge sealed to the inside of the housing. The 
advantages of edge sealing are twofold. Not only does edge sealing increase mixing efficiency, but this bonding 
method also increases the structural integrity of the entire mixer. All mixers come standard with male NPT 
threads. Sizes 3/8"- 2" are in stock for immediate delivery.  

One of the primary uses of the Series 308 static mixers is in the dilution of polymers and flocculants. With 
proper blending, it is quite common to recover the cost of a mixer in a relatively short period of time, due to the 
lower chemical costs associated with better mixing.  

Other static mixer applications include 

 Admixing of water treatment chemicals 
 pH control 
 Chlorination and ozonation 
 Process control sampling 

Technical Specifications 

Model Number Pipe Dia. MNPT 
Ends 

Number of 
Elements Length Weight

Max. Working 
Pressure 

(PSI @ 75°F) 

Typical 
Flow 

(GPM) 

Pressure 
Loss 
(PSI) 

3/8-40C-4-6-2 3/8" 6 6-1/2" 1.3 oz 310 .4 - 3 .25 - 11.25
3/8-40C-4-12-2 3/8" 12 11" 2.1 oz 310 .4 - 3 .50 - 22.5 
1/2-40C-4-6-2 1/2" 6 7" 2.1 oz 300 .65 - 5 .25 - 10 
1/2-40C-4-12-2 1/2" 12 12" 3.3 oz 300 .65 - 5 .50 - 20 
3/4-40C-4-6-2 3/4" 6 9" 3.7 oz 240 1.5 - 12 .25 - 11 
3/4-40C-4-12-2 3/4" 12 15" 5.8 oz 240 1.5 - 12 .50 - 22 

1-40C-4-6-2 1" 6 11" 6.5 oz 220 2.5 - 16 .30 - 11.75
1-40C-4-12-2 1" 12 18" 9.9 oz 220 2.5 - 16 .60 - 23.5 

1.25-40C-4-6-2 1-1/4" 6 14" 12.2 oz 180 4 - 32 .25 - 13.5 
1.25-40C-4-12-2 1-1/4" 12 25" 18.3 oz 180 4 - 32 .50 - 27 
1.5-40C-4-6-2 1-1/2" 6 15" 14.8 oz 170 6 - 40 .25 - 12.25
1.5-40C-4-12-2 1-1/2" 12 28" 25.4 oz 170 6 - 40 .50 - 24.5 

2-40C-4-6-2 2" 6 19" 25 oz 140 9 - 60 .25 - 9.25 
2-40C-4-12-2 2" 12 35" 43 oz 140 9 - 60 .50 - 18.5 

© 2008 Koflo Corporation 309 Cary Point Drive Cary, IL, 60013 
Phone 847-516-3700 | Fax 847-516-3724 | Toll Free 1-800-782-8427  
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Koflo Corporation
309 CARY POINT DR.
CARY, IL 60013

CUSTOMER:

DATE:

SCALE:

MODEL NO:

APPROVED BY DRAWN BY

REVISED

REVISED

REVISED

DRAWING NUMBER:

NONE

1/18/94

NJF

KD-993CLEAR PVC SCHEDULE 40 MIXER

10/15/01

5/22/08

"A"
(Inches)

MALE NPT
THREADED ENDS

KOFLO STATIC MIXER CONSTRUCTED 
OF SCHEDULE 40 CLEAR PVC WITH
6 OR 12 FIXED MIXING ELEMENTS 

6/12/09
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Company name:
Created by:
Phone:

Date: 1/19/2017

Printed from Grundfos Product Center [2016.08.047]

Position Count Description
1 25S50-26

Product photo could vary from the actual product

Product No.: 05010026
Multi-stage submersible pump for raw water supply,
groundwater lowering and pressure boosting. The
pump is suitable for pumping clean, thin, non-agressive
liquids without solid particles or fibers.

The pump is made entirely of Stainless steel
DIN W.-Nr. DIN W.-Nr. 1.4301 and suitable for
horizontal and vertical installation.
The pump is fitted with a built-in non-return valve.

Liquid:
Pumped liquid: Water
Maximum liquid temperature: 104 °F
Liquid temp: 68 °F
Density: 62.29 lb/ft³

Technical:
Speed for pump data: 3450 rpm
Curve tolerance: ISO9906:2012 3B

Materials:
Pump: Stainless steel

DIN W.-Nr. 1.4301
AISI 304

Impeller: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Installation:
Pump outlet: 1 1/2"NPT
Motor diameter: 4 inch

Electrical data:
Power (P2) required by pump: 5.498 HP

Others:
Net weight: 16.1 lb
Gross weight: 18.1 lb

1/1

http://product-selection.grundfos.com/product-detail.html?productnumber=05010026&freq=60&lang=USA
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 5 SQE10-410, 60 Hz
Density = 62.4 lb/ft³

NL

M
1

Description Value
Product name: 5 SQE10-410
Product Number: 96160180
EAN number: 5700398712794
  
Technical:
Speed for pump data 10700 rpm
Rated flow: 4.4 US gpm
Rated head: 469 ft
Approvals on nameplate: UL, cUL
Approvals on motor nameplate: CE,UL,CUL
Pump Number: 96397408
Stages: 9
Model: B
Valve: pump with built-in non-return

valve
  
Materials:
Pump: Polyethylene / Stainless steel

DIN W.-Nr. 1.4301
Motor: Stainless steel

DIN W.-Nr. 1.4301
AISI 304

  
Installation:
Pump outlet: NPT 1
Minimum borehole diameter: 2.99 in
  
Liquid:
Maximum liquid temperature: 95 °F
Max liquid temperature at 0.15 m/sec 95 °F
  
Electrical data:
Motor type: MSE3
Power input - P1: 2.32 kW
Rated power - P2: 2.25 HP
Main frequency: 60 Hz
Rated voltage: 1 x 200-240 V
Start. method: direct-on-line
Service factor: 2,25
Rated current: 11.2 A
Power factor: 1,00
Rated speed: 10700 rpm
Enclosure class (IEC 34-5): 58
Insulation class (IEC 85): F
Motor protection: Y
Thermal protec: internal
Length of cable: 4.92 ft
Motor Number: 96160541
  
Controls:
CU 300/CU 301: communication with CU

300/CU 301 possible
  
Others:
Sales region: Namreg

1/1
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Typical ISO (International Standards Organization) shipping containers are manufactured with identical size

speci cation in terms of exterior height, exterior width, and exterior length. The standardization of containers and the

adoption of the ISO speci cation is to insure that all equipment handlers, chassis, rail cars, and slot spaces on vessels

will accommodate ALL containers. This makes our job much easier, because we can con dently give you exact exterior

speci cations. Interior speci cations can be slightly different, less then 1″ variation. These ISO containers are now

available in all major metropolitan areas throughout the nation. Shipping containers as storage units have changed the

storage industry, most people prefer the convenience of mobile storage vs. standard mini storage. Container Solutions

has formed a network of small businesses that are familiar with your needs. This guide is designed to help you become

informed about container uses, common questions and problems.

Typical Dimensions

Exterior Interior Door Opening

Length Width Height Length Width Height Width Height

10′ Standard Dry

Container
10′ 8′ 8’6″ 9’3″ 7’8″ 7′ 9 7/8″ 7’8″ 7’5″

20′ Standard Dry

Container
20′ 8′ 8’6″ 19’3″ 7’8″ 7′ 9 7/8″ 7’8″ 7’5″

40′ Standard Dry

Container
40′ 8′ 8’6″ 39′ 5″ 7’8″ 7′ 9 7/8″ 7’8″ 7’5″

40′ High Cube Dry

Container
40′ 8′ 9’6″ 39′ 5″ 7’8″ 8′ 10″ 7’8″ 8′ 5 1/2″

45′ High Cube Dry

Container
45′ 8′ 9’6″ 44′ 5″ 7’8″ 8′ 10″ 7’8″ 8′ 5 1/2″

20′ Refrigerated

Container
19′ 10.5″ 8′ 8’6″ 17′ 11″ 7’6″ 7’6″* 7”5″ 7’3″

40′ Refrigerated

Container
40′ 8′ 8’6″ 37′ 11″ 7’6″ 7’6″* 7”6″ 7’6″

40′ High Cube

Refrigerated

Container

40′ 8′ 9’6″ 37′ 11″ 7’6″ 8’4″* 7”6″ 8’4″

Typical Weights / Capacity

Cubic Capacity Tare Weight Max Gross Max Payload

20′ Standard Dry Container 1,165 cu. ft. 5,050 67,200 62,150

40′ Standard Dry Container 2,350 cu. ft. 8,000 67,200 59,200

40′ High Cube Dry

Container
2694 cu. ft. 8,775 67,200 58,425

45′ High Cube Dry

Container
3043 cu. ft. 9,810 72,800 62,990

20′ Refrigerated Container 1,010 cu. ft. (967)** 6,503 52,800 46,407

40′ Refrigerated Container
2,051 cu. ft.

(1959)**
9,700 67,200 57,450

RECENT POSTS

The Best Pop-Up Shipping Container
Shops

Utilizing Shipping Containers to
Expand Your Business

What Size Shipping Container Do I
Need?

Shipping Container Sustainability

How to Choose a Container

CATEGORIES

About Containers

Blog

Creative Uses

(800) 506  7368

Container Sales Container Rentals Modi cations Company » Resources » Get a Quote

Specifications

Search

http://containersolutions.net/blog/the-best-pop-up-shipping-container-shops/
http://containersolutions.net/blog/utilizing-shipping-containers-to-expand-your-business/
http://containersolutions.net/blog/what-size-shipping-container-do-i-need/
http://containersolutions.net/blog/shipping-container-sustainability/
http://containersolutions.net/about-containers/how-to-choose-a-container/
http://containersolutions.net/category/about-containers/
http://containersolutions.net/category/blog/
http://containersolutions.net/category/creative-uses/
http://containersolutions.net/
http://containersolutions.net/container-sales/
http://containersolutions.net/rent-a-container/
http://containersolutions.net/custom-containers/
http://containersolutions.net/get-a-quote/
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Custom FRP Shelter  Page 1 of 2 

Product:  Custom FRP Insulated Equipment Vault 
Project Name: Hartzell Construction 
Project Number: 42128 
Manufactured By: Virtual Polymer Compounds, LLC 
Date:   7/5/2016 
Revision:                original 

 

PRODUCT SPECIFICATION 01 33 00 
CUSTOM FRP VAULT 

 
PART ONE -GENERAL INFORMATION 
 
1.01 Furnish one fiberglass composite enclosure that measures 48” height x 72” in 

width x 48” in depth with hinged lid. 
 
1.02  Typical Product Performance Design: 

A. The structure will be designed for 130 mph wind load when correctly installed. 
B. The unit is designed to handle live roof loads of 50 pounds per square foot. 

 
1.03 Submittals: 

A.  Comply with General Conditions of Project Documents (see attached) 
B.  Product data to include: 

1.  Type, Product Name and Resin Manufacturer 
2.  Test results of fiberglass laminate used. 

C.  Shop Drawing showing all critical dimensions of Enclosure 
D.  Shop Drawing showing location and plan of all Enclosure options 
E.  Complete off loading, storage and installation instructions 

 
PART TWO: PRODUCT 
 
2.01 Products: 

A.  Provide CUSTOM Shelter as manufactured by Virtual Polymer Compounds, 
LLC of 10478 Ridge Road, Medina NY 14103; Tel. (585) 735-9668. 

 
2.02 Material of Construction: 

A.  Gel Coat: All exposed surfaces will be smooth with a 20 mil polyester based 
gel coat. Color of the gel coat is FIR GREEN.  

B.  Structural laminate will be nominal 3/8 inch thick. The laminate will include 3/8 
inch glass fiber reinforced laminate under 20 mils of gel coat. 

C.  The material will meet the following standards: 
1.  Tensile Strength                   ASTM D 638              14,000 psi 
2.  Flexural Strength                 ASTM D 790               25,000 psi 
3.  Flexural Modulus                 ASTM D 790               1,000,000 psi 
4.  Impact, Notched                  ASTM D 256               10 ft-lbs/1 
5.  Barcol Hardness                  ASTM D 2583   40 
6.  High Temperature Limit           150 F 



Custom FRP Shelter  Page 2 of 2 

7.  Chemical Resistance           ANSI/AWWA F10 Type II 
 
2.03 Method of Construction: Single piece contact molded fiberglass reinforced  
           plastic. 
 
2.04 Metallic mounting and door hardware is to be 18-8 stainless steel. 
 
2.05 The Enclosure is to include the following standard options: 

A.  Provide unit with hinged lid. 
B.  Stainless Steel hinges and eye bolt for hasp. 
C.  Stainless steel pull handle. 
D.  1 3/4 inch interior base mounting flange. 

  
 

PART THREE: EXECUTION 
 
3.01 Carefully remove structure from original crating only at the time of installation. 
 Examine the unit completely and report any damage to the unit prior to 
 installation. 
 
3.02 Verify that the dimensions of the concrete slab (foundation) designated for 
 installation are correct and suitable for installation. Report any anticipated 
 problems at once. 
 
3.03 Installation: 

A.  Ensure the structure is set plum, true and level. 
B.  Fasten to foundation using specified fasteners at specified spacing. 
C.  Connect to power from protected circuit. 

 
<<<< End of Section >>> 

 



PVC & CPVC DOUBLE CONTAINMENT SYSTEMS
           DC-2-1206

Double Containment Made Simple!
Simpli� ed Design, Easier Installation, Lower Overall Cost

PROGRESSIVE PRODUCTS FROM
SPEARS ® INNOVATION &

TECHNOLOGY
Visit our web site: www.spearsmfg.com

• Spears® Floating Carrier System Design

Carrier � ttings are equipped with special extender couplings for connection to carrier pipe. Simple, slip-on 
centralizer brackets used on the carrier pipe support this assembly inside the containment pipe. This design allows 
the carrier � tting to “� oat” within the containment � tting, allowing ease of movement for installation while 
reducing problems associated with thermal expansion and contraction during operation.

• Full Size Range for Virtually Any Application
Carrier x Containment Sizes 1/2x2, 3/4x3, 1x3, 1-1/2x4, 2x4, 3x6, 4x8, 6x10, 8x12, plus additional sizes on 
request.

• PVC & CPVC Carrier/Containment Combination Con� gured to Order
Select any combination of carrier and containment pipe/� ttings from PVC Sch 40, PVC Clear Sch 40, PVC Sch 
80, CPVC Sch 80.

• Full Service Pressure Rating
Spears® Double Containment carrier pipe and � ttings are suitable for full Sch 40 or Sch 80 pressure applications, 
except where limited by addition of valves, saddles and other system components with lower pressure ratings. 
Secondary containment rated at 10 psi unless otherwise speci� ed.

Optional
Extension

Termination
Fitting

Threaded
Access

Extender
Couplings

Slip-on
Centralizers

Carrier
Pipe

Containment Pipe Containment Fitting Ball Valve Box

Carrier
Fitting

Spears® Double Containment (DC) Fittings are constructed from standard � ttings that are to be assembled 
on the jobsite. Spears® DC � ttings work with standard pipe for both Carrier and Containment lines. 
Standard DC � tting con� gurations include Tees, Access Tees, Elbows, Couplings, Dog-Bone Couplers, 
Termination & Closure Fittings, and Pipe Centralizers.  Plus supplemental equipment such as Clamp-on 
Saddles for Sensors, Expansion Joints, and In-line Valve Boxes assembled with Spears® quality Industrial 
Ball Valve, Ball Check or Diaphragm Valves. See Catalog publication DC-1, Double Containment, for 
pricing and installation information.



Clamp-On Style

Sensor
Fluid

Reservoir

SPEARS® MANUFACTURING COMPANY
CORPORATE OFFICE

15853 Olden St., Sylmar, CA  91342 • PO Box 9203, Sylmar, CA  91392
(818) 364-1611 • www.spearsmfg.com 

Not For Use With Compressed Air Or Gases

Spears® Double Containment . . .Designed for Simplicity!

• Easy, Slip-on Centralizer Brackets
Simple, slip-on design centralizes carrier pipe and � ttings in containment 
pipe. Allows free movement of components and provides necessary space 
for routing of leak detection cables.

• Quick Glue-and-Connect Closure Fittings
Special � ttings designed for � nal closure of containment pipe features glue-
wiping seal to improve distribution of solvent cement during assembly. 
After assembly of carrier connection, simply solvent cement pipe and 
closure � tting and slide assembly together. Wiping seals assures spread of 
cement for proper bond.

• Carrier & Containment Expansion Joints
Temperature differentials can produce signi� cant expansion and contraction 
changes between carrier pipe and containment pipe. These forces can 
severely damage system integrity. In addition to Spears® � oating carrier 
design, Spears® in-line expansion joints can be used on either carrier or 
containment runs to compensate for expansion and contraction changes.

• In-Line Valve Boxes
Spears® unique containment enclosure of Valves provides easy access while 
allowing for addition of valve operation extensions or mechanical actuation. 
Special “Tee-style” con� guration easily connects to containment system, 
minimizes space requirements and strengthens overall system integrity.

• Sensor Saddles
Easy-to-install threaded saddle tees can be easily located anywhere along 
containment pipe for mounting user-supplied leak detection sensors. Saddle 
tee forms low-point reservior for detection of any � uid in the containment 
system. Select either Clamp-on style (for up to 6" pipe) or Glue-on style 
(for up to 8" and larger pipe).

Wiping Seals

Glue

Carrier Expansion Joint

Expand &
Contract

© Copyright 2008 Spears® Manufacturing Company. All Rights Reserved. Printed in the United States of America 03/08.                                      DC-2-1206

Contact Spears® for Complete Double Containment Custom Quotation

Optional Stem
Extension

Threaded
Access

Cable
Space

Centralizer



 Baski, Inc., Denver, CO 1-800-55-BASKI © 12/2016 
   O&M11968 
 

 
 

 
Kirtland Air Force Base 

 
 

 
 

Sold to: CB&I Federal Services 
 

Operation & Maintenance Manual 
For Downhole Flow Control Valve 

 
 
 

By Baski, Inc. 
 

 
 
 
 

Invoice# 11968 
 

Serial Number 28861 
 
 
 

 

December 20, 2016 



December 20, 2016  p.1 
   

Baski, Inc. Flow Control Valve (FCV™) 11968 
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Kirtland Air Force Base 
(Sold to CB&I Federal Services) 

Baski, Inc. Flow Control Valve (FCV™) 11968 
InFlex™ USA Pat. 5,316,081; 6,273,195 

 
Stretch pressure for this valve, Serial # 28861 is 130 psi. 

Valve drawing injection_11968.dwg 
 

Driving head H is the sum of the injection pipeline pressure, plus the distance down to the 
injection water level in the well (feet of water converted to a pressure), minus the head loss in the 
column pipe.  For injection flow the relationship between the flow rate "Q" in gpm, and the 
driving head "H" through the valve is expressed by the equation Q  = Cv x √𝐻. When the valve is 
all the way open, the value Cv is 8 gpm /�𝑓𝑓𝑓𝑓 𝑤𝑤𝑓𝑤𝑤 or 12 gpm /�𝑝𝑝𝑝. 

 
The Baski Flow Control Valve (FCV™) regulates recharge injection flow into wells.  This 
FCV™ is a unique application of an inflatable rubber element, special passageways, and a 
downhole gas-over-liquid reservoir for inflation.  Full inflation of the element seals off recharge 
flow into the well; and will allow water to be pumped to the surface if there is a well pump 
below the FCV™.  In most cases, a downhole check valve is recommended for use with the well 
pump.  Partial inflation of the element creates an annular area between the outside diameter of 
the internal orifice column and the inside diameter of the element for flow of water back into the 
well.  This annular area can be adjusted to provide varying amounts of head loss across the valve 
to control the injection rate, which prevents injected water from cavitating through the column 
pipe.  For applications involving only the injection of water, and no pumping, the threaded 
bottom of the FCV™ must be capped off. 
 
The liquid inflation reservoir within the FCV™ prevents gas from contacting the rubber element, 
and, therefore, the risk of decompression blistering of the element is eliminated.   To operate 
properly, this FCV™ has been filled with a nontoxic antifreeze with silicone oil on top to prevent 
evaporation.  The fill level is 2.0" from the face of the top head when the valve is in the vertical 
position. 
 
 
THIS VALVE IS FILLED WITH LIQUID.  DO NOT ATTACH THE ACTUATION LINE 
TO THE FCV™ UNLESS THE FCV™ IS IN THE VERTICAL POSITION WITH THE 

INFLATION ACCESS PORTS ON TOP, OR FLUID MAY LEAK OUT OF THE FCV™. 
SAVE THE CAPS WHICH PREVENT LEAKAGE DURING SHIPMENT. 

Failure to use caps during shipping may result in leakage.  
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INSTALLATION 

Read all instructions before installation. 
  

There are no user serviceable parts in the FCV™.  No attempt should be made to disassemble the 
valve.  Only the factory is capable of repairing the valve.  Because there is fluid in the FCV™, 
care should be taken not to introduce contaminants into the FCV™.  For storage the ends and 
injection exit ports should be closed off with black plastic sheeting or equivalent.  This 
eliminates sunlight, and the exchange of air, significantly reducing the three enemies of natural 
rubber:  ozone, oxygen and ultraviolet radiation.  Remove any such sheeting before assembly 
into the column piping. 
 
The Baski Flow Control Valve typically has threaded connections and requires no specialized 
equipment for attaching in-line with the column piping.  The Flow Control Valve (FCV™) is 
made with threads to match the column pipe being used.  For vertical turbine installations, the 
length of the valve is made the same as the length of column pipe, which is normally 10 feet.  
The joint strength of the FCV™ exceeds that of the column pipe. 
  
Further installation involves the control lines.  Normally, 1/4" OD Duplex 2205 stainless steel 
tubing is used.  The stainless tubing requires a tubing cutter for stainless steel tubing and 
standard open end (English) wrenches.  The inside diameter of the tubing, where cut, should be 
opened up to its full diameter.  Banding, if provided, requires a C-001 Junior Band-It banding 
Tool.  Hydraulic hose may also be used in place of the stainless tubing, and may require special 
tools for installation. 
  
All fittings at the FCV™ should be tested with nitrogen gas for leaks before going into the hole.  
The FCV™ should be in the vertical position.  Remove the caps from the control line tubing 
fittings on the FCV™.  The caps should be saved.  If the FCV™ is taken out of the well, the caps 
should be reattached so the liquid in the FCV™ doesn't spill onto the ground or equipment.  
Fluid level may be checked by putting a wire or wooden skewer through the tubing fitting and 
noting insertion depth, and level indicated on dip stick.  Do not use a wire smaller in diameter 
than 1/8".  The fill level of the FCV™ is stamped on the top head, and appears as (for instance) 
"F5", indicating the level is 5" down from the surface of the top head when the FCV™ is in the 
vertical position.  The stainless lines are attached at the FCV™.  Stainless control tubing 
supplied by Baski for the control lines of the FCV™ already have the Swagelok nut and ferrule 
set assembled and pre-tightened.  To remake, use a wrench, and when the nut starts to tighten up, 
go an additional 1/16th turn.  Installation of new ferrules requires tightening of 1-3/4 turns. 
  
The other end of the stainless line is accessible at the wooden spool upon which the stainless line 
is wound.  Attach a Swagelok body with a coupling on the NPT thread or connect directly to a 
control panel. This end is used for pressurizing with nitrogen to check for leaks at the top of the 
FCV™.   All fittings should be saved, along with the caps that hold the fluid in the FCV™ for 
shipping, or for future use. 
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Pressurize the FCV™ to 400 psi.  Snoop, a Swagelok product, or a soapy water solution can be 
sprayed onto the connections at the FCV™ to make bubbles visible, which would indicate 
leakage.  Simulate vibration of the stainless line by jiggling the line.  Hold at this pressure for 30 
minutes and continue looking for any bubbles using Snoop.  Any fitting that leaks, as indicated 
by bubbles, should be tightened another 1/16th turn.  If the leak continues (this would be a rare 
occurrence), the fitting should be replaced.  The fitting should be removed; thread sealant and 
any oils must be removed from the female NPT thread; and a new fitting installed with thread 
sealant.  Repeat the above procedure for leak testing.  After connection of the control lines to the 
FCV™ control panel, those fittings should also be checked for leaks. 
 
During the pressure test, it is important to remember that temperature affects pressure.  If you 
start the pressure test and the weather changes, the pressure in the FCV and tubing will change as 
well.  If the temperature drops or the sun goes behind clouds, the pressure in the tubing will drop 
even though there are not any leaks. On the other hand, if the temperature rises, the pressure will 
also rise.  When pressure testing at 400 psi, the pressure in the tubing and FCV will change 
roughly 0.75 psi per one degree (F) change in temperature up or down. 
 
When the pressure test is complete, the pressure should be released, and the back side of the 
tubing disconnected from the nitrogen regulator.  Put either the original fittings or tubing caps 
back onto the back end of the tubing to prevent dirt or debris from getting into the tubing during 
installation.  Continue with installation of the column pipe, using stainless steel banding to 
secure the tubing to the column pipe.  It is recommended that the tubing be secured in the middle 
of each column pipe section, or more if needed.  Vertical turbine or injection-only installations 
may include over-the-coupling protectors to cover the tubing over each coupling.  In applications 
with submersible pumps, no over-the coupling protectors are needed, as the pump cable will 
protect the stainless tubing. 
 
Note: For installations with two control lines, both lines access the same chamber inside of the 
FCV, so you do not need to keep track of which line came from which port during installation, as 
both lines function identically. 
 
Excessive chlorine injection may corrode stainless tubing.  In such cases, a suitable hose 
product should be substituted.  After installation, any chlorine solution used to sanitize 
equipment going into the well should be less than 200 ppm chlorine.  Following sanitizing, 
the equipment should be rinsed off.  This can be done by adding water to the annulus 
between the casing ID and the column piping OD; and by pumping water out of the well, 
until chlorine levels are less than about 1 ppm. 
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VALVE ADJUSTMENT FOR PUMPING 

Stretch pressure for this valve, Serial # 28861 is 130 psi. 
 

Pumping is defined as water being pumped by a well pump from below ground to surface piping.  
This process is also referred to as production.  For pumping, the FCV™ must be closed.  The 
pressure to close the valve is the shutoff pressure, and is equal to the sum of the set depth 
(converted to psi), plus the column pipe friction loss, plus the uphole pumping pressure, plus the 
stretch pressure of the valve.  The pumping pressure may not always be known in advance, but 
may be estimated.  For example, if the Flow Control Valve is set at 400 feet, and the pumping 
pressure at the surface is estimated to be 40 psi, and the column pipe friction loss is ignored, the 
minimum inflation pressure would be 400 ÷ 2.31 + 40 + 30 = 243 psi.  (2.31 feet of water equals 
1 psi).  If the inflation pressure is increased to 255 psi, and there is an increase in flow (as seen 
by observation of the flow meter), then there must have been some leakage past the valve, going 
back into the well, at 243 psi.  When an increase in inflation pressure no longer gives an increase 
in flow rate, there is no leakage past the valve. 
  
If there is no pressure in the FCV and the pump is turned on, the water will only be circulated in 
the casing around the pump and motor.  If left for very long, the temperature of the water will 
rise, and can become hot enough to destroy seals in the pump and the FCV. 
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VALVE ADJUSTMENT FOR INJECTION 
Stretch pressure for this valve, Serial 28861 is 130 psi. 

 
For recharge injection into the well, the pump is turned off and the element is partially deflated 
to control the injection rate as monitored by the injection water meter.  The shut off  inflation 
pressure of the valve is slightly less than the sum of the surface injection pressure, plus the 
FCV™ set depth converted to psi, plus the stretch pressure of the valve, minus the column pipe 
friction loss.  For example, if the injection pressure is 25 psi, and the set depth is 400 feet, and 
we ignore the head loss in the column pipe, a pressure of   25 + 400 ÷ 2.31 + 30 (228 psi) would 
shut off injection flow: hence, to inject, the pressure must be less than this.  The range of 
pressures for injection would be between 0 (zero) and 228 psi.  For operation of the control valve 
after the pump has been turned off, the nitrogen gas is bled off, reducing the pressure in the valve 
so that the water flows through the valve and into the well.  The flow rate is adjusted through the 
control valve by varying the inflation pressure to the valve, while monitoring the flow rate with 
the flow meter.  It may take several hours for the flow rate to stabilize due to the stabilization of 
the injection water level. There is a slight hysteresis effect due to the reinforced rubber element, 
but it is normally a much shorter time variable than the water level stabilization variable.  For 
increasing the flow rate, the valve inflation pressure would be reduced, but after several hours 
the flow rates may be slightly higher or lower, and the valve inflation pressure would have to be 
adjusted to compensate for this.  When decreasing flow, the valve inflation would be increased; 
but after several hours the valve inflation may have to be slightly adjusted up or down to obtain 
the desired flow. 
 

COLUMN PIPE FRICTION LOSS 
 

There are a variety of methods for estimating friction loss in piping.  The following formula is 
given as the Hazen and Williams empirical formula1. The column pipe friction loss (in feet of 
water) for a given length L of pipe (in feet) is: 
 

10.44 ∗ 𝐿 ∗ �
𝑄

𝑐 ∗ 𝐼𝐼2.63�
1.85

 
 
Where L is in feet of pipe, Q is in gpm, and ID is the inside diameter (ID) of the pipe in inches.  
The constant "c" is used to estimate the pipe conditions: 140 is used for very smooth pipe ID's; 
100 for average pipe ID smoothness; and 40 for very corroded, rough pipe ID's.   
 

For friction loss in psi, replace the constant 10.44 with 4.5195. 
The formula is good for 65 °F water.  Water temperature extremes (freezing - boiling) can vary 
the results ±40%. 
 
 

1Cameron Hydraulic Data, by Ingersoll-Dresser Pumps, 1996, Liberty Corner, NJ, p3-7 
  Hydraulic Tables, William and Hazen, Wiley and Sons, Inc., 1965 
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Preventative Maintenance, overhaul, parts 
There are no user serviceable parts in this FCV™.  No attempt should be made to disassemble 
the valve.  Only the factory is capable of repairing the valve.  Because there is liquid in the 
FCV™, care should be taken not to introduce contaminants into the FCV™.  The metal parts of 
the valve are 316 stainless steel.  The liquid is a nontoxic antifreeze (propylene glycol) with a 
silicone oil layer on top to prevent evaporation. 
 
The Flow Control Valve requires no maintenance.  Care must be taken, however, to avoid 
leakage of the fluid out of the valve during handling.  The valve is shipped with a cap over the 
inflation tubing fitting on the valve.  This should be saved.  When the valve is pulled out of the 
well, this cap should be reattached to prevent valve fluid from leaking out when the valve is laid 
in the horizontal position.  Care should also be taken so as not to damage the inflation fittings 
installed in the ports at the top of the valve.  There are no spare parts available for the valve.  The 
inflation fittings are Swagelok, part number SS-400-1-4.  However, the ports in the valve are 
1/4" NPT and any suitable fitting for the control lines used may be installed in the ports. 
  
For storage the ends and injection exit ports should be closed off with black plastic sheeting or 
equivalent.  This eliminates sunlight, and the exchange of air, significantly reducing the three 
enemies of natural rubber: ozone, oxygen and ultraviolet radiation. 
  
Original makeup of Swagelok tubing nuts (silver) are tightened to 1-1/4 turns past finger tight.  
Stainless control tubing supplied by Baski for the control lines of the FCV™ already have the 
Swagelok nut and ferrule set assembled.  To remake, use a wrench, and when the nut starts to 
tighten up, go an additional 1/16th turn. 
  
The fill level of the FCV™ is stamped on the top head, and appears as (for instance) "F5", 
indicating the level is 5" down from the surface of the top head when the FCV™ is in the vertical 
position. 
 

NOTES 
 
Pressure gauges should be operated in the first 2/3 of their range.  The proper accuracy should be 
chosen for expected inflation pressures.  For example, a 0 to 800 psi pressure gauge can be used 
to 600 psi inflation pressure.  If the gauge is 1/2% accurate to full range, that means it is ±(800 x 
0.005 = ) 4 psi.  For example, when the pressure gauge reads 330 psi, the actual pressure would 
be somewhere between 326 and 334 psi.  If the gauge were a 5% gauge, the pressure might be 
between 290 and 370 psi.  This is too great a range, and a more accurate gauge, such as the 1/2% 
should be chosen.   
 
 Nitrogen gas is recommended for pressurizing the FCV™. 
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Baski, Inc. Flow Control Valve1 (FCV™) Panel 
 

The Flow Control Valve (FCV™) Panel allows for pressurizing or bleeding the nitrogen from 
the FCV™ control lines, as well as adding or removing the liquid from the FCV™ inflation 
chamber.  Pressurization or bleeding may be manual or automatic.  The manual pressurization 
and bleeding of the FCV™ utilizes standard needle valves.  The automatic pressurization and 
bleeding makes use of solenoid valves actuated by a programmable logic controller (PLC) (not 
supplied by Baski).  To obtain the desired injection flow rate, the PLC/SCADA systems typically 
monitor: 1) the injection rate; 2) the FCV™ pressure; 3) injection pipeline pressure (a vacuum or 
negative pressure must be avoided to prevent possible contamination); 4) well water level; and 5) 
tank storage or reservoir levels.  The FCV™ pressure may be monitored via the transducer 
pressure port on the upper right manifold block of the panel.  The rate of pressurization or 
bleeding is regulated by metering valves downstream of the (normally closed) solenoid valves.  
Note:  These metering valves cannot shut off flow.  A pressure transmitter may be used at the 
inlet port of the panel, and another one on the cylinder side of the pressure regulator, to trigger a 
warning signal at low cylinder pressure. 
 

DO NOT OVER TIGHTEN THE METERING VALVES,  
THEY CANNOT SHUT OFF FLOW. 

 
Attachment of the panel 
The control panel may be mounted to a wall, or placed in a standard NEMA enclosure that takes 
the same back panel size. 
  
Hookup 
Electrical leads of solenoid valves should be terminated by the electrical contractor adjacent to 
the valve panel, per national electric codes. 
  
A nitrogen regulator is attached to a cylinder and a line run to the panel.  The regulator should 
not be set to deliver more than 600 psi (except Deep Set™ valves).  The manual pressurization 
valve should be closed, and the (normally closed) solenoid valves should not be powered up.  
The delivery pressure may now be set on the regulator.  A pressure relief valve on the lower 
block may be set to prevent over-pressurization of the FCV™ should the regulator malfunction. 
  
A tube, with a discharge muffler, should be attached to the bleed discharge and routed to a point 
out of the way of personnel.  High pressure nitrogen gas can come out of this port, and care must 
be taken to prevent injury to personnel and prevent nitrogen concentration from building up in an 
enclosed or confined space. 
  
The FCV™ is installed with two control lines (1/4" OD stainless steel tubing).  The lines may be 
attached to the FCV™ ports, and to the Control Line ports of the panel. 
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The FCV™ comes with inflation liquid already installed.  Normal pressurization and bleeding of 
the valve requires that shutoff valve 1 and shutoff valve 2 be open, and the fill/drain valve be 
closed.  When pressurizing the valve, the manual bleed valve should be closed; and when 
bleeding off pressure from the valve, the manual pressurization valve should be closed.  Long 
inflation lines may require longer times for pressure changes to reach the valve.  If the 
pressurization valve is opened, and then closed, the pressure gauge will slowly rise and then fall 
to a value which represents the pressure in the valve. 
 
Shutoff valve 1 and shutoff valve 2, and the fill/drain valve, may all be closed to change the 
pressure gauge without depressurizing the FCV™.  The Cv for a Baski Flow Control Valve 
(FCV™) can be decreased by adding liquid to the control lines.  The Cv can later be restored by 
removing the added liquid.  To add liquid, pump liquid in the fill/drain valve (open), with shutoff 
valves 1 and 2 closed, and the line to the FCV™ at shutoff valve 1 disconnected.  To gas lift 
liquid out of the valve, add gas through shutoff valve 1, with shutoff valve 2 closed and the 
fill/drain valve open.  Consult the factory before adding or removing any liquid to/from the 
FCV™. 
 
Original makeup of Swagelok tubing nuts (silver colored) are tightened to 1-1/4 turns past finger 
tight.  Stainless control tubing supplied by Baski for the control line of the FCV™ typically 
already has the Swagelok nut and ferrule set assembled.  To remake, use a wrench, and when the 
nut starts to tighten up, go an additional 1/16th turn.  Hose and tubing supplied by Baski have 
fittings at both ends.  The stainless steel tubing control line fittings are Swagelok, part number 
SS-400-1-6.  However, the ports in the valve are 3/8" NPT and any suitable fitting for the control 
lines used may be installed in the ports.  Hose fittings are a standard size 4 by 37 degree flare. 
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Preventative Maintenance, Overhaul, Parts 
 

1 2 [ea] metering valve SS-4MG2-MH 
2 2 [ea] solenoid valve 71215SN2ENOONO-C111P3 (120VAC) 
3 5 [ea] shutoff valves B-1KF-4 
4 11 [ea] tubing connectors SS-400-1-4  (Swagelok  straight male connector) 
5 2 [ea] tubing connectors SS-400-7-4  (Swagelok  straight female connector) 
6 2 [ea] tubing connectors SS-400-1-6  (Swagelok straight male connector) 
7 1 [ea] filter 1A483 
8 1 [ea] relief valve & cap B-4CPA2-350 -P-4CP4-K12-RD  
9 1 [ea] gauge 1279-400 

 
The manual-only panel does not have items 1 & 2 from the above table. 
 
Ports for control line are 1/4" female NPT.  Stainless tubing requires stainless steel straight male 
connectors.  Item 6 above is for stainless control line.  This item would be changed for control 
line utilizing hose.  Hose requires a 1/4" male NPT by #4-37° flare adapter.  Other adapters may 
be substituted for different control lines. 
  
The Flow Control Valve panel requires no regular maintenance.  All connections must be clean 
before assembly.  If the filter must be replaced, care must be taken so that dirt does not enter the 
system while the filter is being replaced.  If a leak occurs at one of the connections between the 
aluminum blocks (except for the pressure gauge and relief valve), the block that has the 
connection must be removed.  We do not recommend that this be done in the field, but, rather, 
that the panel be returned to the factory.  If such a leak occurs, call Baski, Inc. Technical 
Services at 1.800.55.BASKI.  The shutoff valves have packing around the stems.  If there is a 
leak through the stem of the knob of the valve, the packing may be retightened.  There are two 
nuts on the valve.  Loosen the lower nut closest to the body of the valve, and tighten the upper 
nut until the leak stops, then retighten the lower nut.  The metering valve must never be over 
tightened: it cannot shut off flow.  Leakage through the solenoid valve may be field repairable: 
call Baski, Inc. Technical Services at 1.800.55.BASKI.  The filter and pressure gauge are the 
most common spare parts required by the panel.  Replacement of the pressure gauge may require 
removal of the backpanel from the wall.  Call Baski, Inc. Technical Services at 1.800.55.BASKI 
before attempting to replace the gauge. 
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Leak Check 
Before the valve is lowered into the well, the connections on top of the valve should be checked 
for leaks.  Refer to the section on installation of the FCV™. 
 

Only personnel familiar with high pressure cylinder gases should be allowed to make 
connections to the panel or nitrogen cylinder. 

 
After connection of the valve to the panel and the regulator to the panel, the panel should be 
tested for leaks. 
 
1. The lower four shutoff valves should be closed, and the shutoff valve to the left of the 

gauge should be opened.  Pressurize the panel to 200 psi.  All connections to the 
aluminum blocks, and between the blocks should be inspected for leaks.   This includes 
the packing at the stem of the shutoff valves. Also, remove the red protective diffusion 
cap off the pressure relief valve and check to make sure the relief valve is not leaking.  
Soapy water, or other suitable leak detection fluids or methods may be employed to 
assure there are no leaks at the NPT connection or the tube connection.  

  
A slight leak at an NPT fitting may be able to be fixed by loosening the tubing nut and 
tightening the body of the tubing connector into the aluminum block, and retightening the 
tubing nut.  A slight leak at the nut may be able to be fixed by tightening the nut slightly.  
Do not over tighten connections. 

  
If there are no leaks, the regulator pressure may be backed off and the panel 
depressurized by opening the shutoff valve for high pressure gas bleed (lower left of the 
panel).  After the pressure in the panel has returned to zero, close the shutoff valve. 

  
2. Open the two shutoff valves for the two control lines of the Flow Control Valve.  

Pressurize the panel (and Flow Control Valve) to 200 psi.  Check for leaks at the two 
fittings where the stainless control lines enter the panel.  Check for leaks at the fittings for 
the lower center shutoff valve on the bottom aluminum block.  The high pressure gas 
bleed port at the bottom of the panel should have a vent tube attached, to direct bleed 
gases to a safe area.  Check the end of this tube for gas leaking by the solenoid valves.  If 
this is not possible, disconnect the tube, attach another short tube, then put the end of the 
tube in water and look for bubbles. 

  
3. Now close the shutoff valve just to the left of the pressure gauge and turn the regulator 

handle counterclockwise to relieve pressure.  The panel and Flow Control Valve are now 
pressurized, and may be left that way for 1 to 2 hours to check for leaks.  If there is a leak 
now, it may be due to a damaged control line in the well.  The damage probably occurred 
during installation.  The hose may be detached at the regulator and put in water to see if 
the back pressure on the PRESSURIZE solenoid is leaking back through the solenoid 
valve.  If there appear to be no leaks at the surface, the valve probably has a damaged 
control line in the well. 
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Trouble shooting Flow Control Valve (FCV™) and Panel Operation 
The FCV™ is a simple operational valve.  Depressurized, the FCV™ is in the open position and 
pumped water will flow back into the well.  Pumping requires the proper shutoff pressure.  This 
shutoff pressure is calculated by the methods stated in the operational instructions.    If there is 
no flow to the surface during pumping, and there is sufficient pressure in the system, then the 
control line may be smashed closed: i.e., the valve was installed with zero pressure, and the line 
damaged during installation.   There is also the unlikely event that pumping is possible even 
though the pressure in the FCV™ has been released: the valve sent down pressurized and the 
lines smashed closed. 
  
A pressure lower than the shutoff pressure will allow injection of water into the well.  Zero 
pressure at the wellhead may indicate cavitation of the water in the well.  An increase in pressure 
in the FCV™ should raise the surface pressure above zero. 
  
A clogged filter can create problems.  To check for a clogged filter close the lower four shutoff 
valves.  An increase in pressure at the regulator should be immediately recorded at the gauge on 
the panel.  If the panel gauge is sluggish in response to the regulator, the filter is probably 
clogged.  The regulator may be backed off and the panel may be depressurized (opening the 
bleed valve) and the sensitivity checked several times. 
  
Other problems are uncommon and the factory should be consulted call Baski, Inc. Technical 
Services at 1.800.55.BASKI. 
 
Mechanical Safety, Pump Shutdown 
A snap action pressure switch (SPDT) may be hooked in series with the (emergency) stop switch 
of the pump's magnetic starter, so that loss of pressure in the FCV™ turns the pump off, 
bypassing any computer system.  If the FCV™ is open for recharge, and the pump is on, the 
water will recirculate between the well and the FCV™.  As a result of this, the well temperature 
will increase, possibly high enough to destroy pump and FCV™ seals.  Without endorsing the 
brand, Dwyer Industries' Mercoid Series A1 or A1PS pressure switch is a possible candidate for 
this application.  Dwyer is located in Michigan City, Indiana.  A licensed electrical contractor 
can complete the wiring.  This unit may be installed external the panel with a mounting bracket. 
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ACRONYMS AND ABBREVIATIONS 

% percent 
%D percent difference 
 
BFF Bulk Fuels Facility 
 
CCV continuing calibration verification 
 
DoD U.S. Department of Defense 
 
EDB 1,2-dibromoethane/ethylene dibromide 
EPA U.S. Environmental Protection Agency 
 
ICP inductively coupled plasma 
ICS interference check sample 
ICV initial calibration verification 
 
KAFB Kirtland Air Force Base 
 
LCS laboratory control sample 
LCSD laboratory control sample duplicate 
LOQ limit of quantitation 
 
mL milliliter 
MS matrix spike 
MSD matrix spike duplicate 
 
 
QAPjP Quality Assurance Project Plan 
QC quality control 
QSM Quality Systems Manual 
 
RPD relative percent difference 
 
SDG sample delivery group 
SM Standard Method 
SOP standard operating procedure 
 
USACE U.S. Army Corps of Engineers 
 
VFA volatile fatty acid 
VOC volatile organic compound 
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G-1. DATA QUALITY EVALUATION REPORT – GROUNDWATER  
JUNE 2017 – JANUARY 2019 

1. LABORATORY DATA QUALITY SUMMARY  

This Data Quality Evaluation Report describes the findings of the review of data for the 

1,2-dibromomethane (EDB) in situ biodegradation pilot test (hereby referred to as the Pilot Test) 

groundwater monitoring conducted between June 29, 2017 and January 21, 2019, and is provided to 

document the quality of the analytical data used in the Ethylene Dibromide In Situ Biodegradation Pilot 

Test Report, Bulk Fuels Facility, Solid Waste Management Unit ST-106/SS-111, Kirtland Air Force Base, 

New Mexico. Groundwater monitoring activities were conducted in accordance with the requirements 

specified in the Ethylene Dibromide in Situ Biodegration Pilot Test Work Plan, Bulk Fuels Facility, 

Kirtland Air Force Base, New Mexico (U.S. Army Corps of Engineers [USACE], 2016, Pilot Test Work 

Plan). Sampling procedures and overall quality control (QC) and quality assurance protocols for the 

groundwater monitoring activities are presented in the Quality Assurance Project Plan, Bulk Fuels 

Facility Spill, Solid Waste Management Units ST-106 and SS-111, Kirtland Air Force Base, Albuquerque, 

New Mexico (USACE, 2011).  

The Pilot Test consisted of four phases:  

 Phase 1: Evaluation of Baseline Conditions and Conservative Tracer Testing 

 Phase 2: Evaluation of Biostimulation 

 Phase 3: Additional Biostimulation  

 Phase 4: Rebound Monitoring  

During each of the four phases, multiple sampling events were conducted at the frequencies specified in 

the Pilot Test Work Plan. Groundwater samples were collected from six monitoring wells (Kirtland Air 

Force Base [KAFB]-106063, KAFB-106064, KAFB-106MW1-I, KAFB-106MW1-S, KAFB-106MW2-I, 
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and KAFB-106MW2-S), two extraction wells (KAFB-106EX1 and KAFB-106EX2), and one injection 

well (KAFB-106IN1). Specific sampling locations and parameter analyzed for each sampling event are 

presented in the Pilot Test Work Plan. During each sampling event, groundwater and field QC samples 

were collected and submitted to off-site laboratories and analyzed for the following list of parameters: 

 Volatile organic compounds (VOCs) – U.S. Environmental Protection Agency (EPA) 
Method SW8260B 

 EDB – EPA Method SW8011 

 Dissolved iron and manganese – EPA Method SW6010C 

 Anions (chloride, sulfate, bromide, nitrate, and nitrite) – EPA Method SW9056A  

 Dissolved o-phosphate – EPA Method SW9056A or Standard Method (SM) 4500PE  

 Nitrate and nitrite as nitrogen – EPA Method 353.2 

 Alkalinity – SM2320B 

 Iodide – EPA Method 300.0 

 volatile fatty acids (VFAs)– EPA Method 300.0 M (modified) 

 Dissolved gases – RSK 175 

During the entire sampling period, the VFAs and dissolved gases analyses were conducted by Aptim 

Federal Services, LLC (APTIM) laboratory in Lawrenceville, New Jersey, while the iodide analysis was 

performed by Test America in Earth City, Missouri. Between the baseline event in June 2017 and Phase 2 

groundwater monitoring event in July 2018, samples were shipped to Empirical Laboratories LLC in 

Nashville, Tennessee for the remaining listed analyses. In August 2018, after the primary laboratory 

Empirical went out of business groundwater samples were shipped to Test America in West Sacramento, 

California for dissolved o-phosphate and alkalinity analyses, and Test America in Savannah for VOC, 

EDB, dissolved metals, and anions analyses. Empirical Laboratories and Test America in all three 

locations hold a current U.S. Department of Defense (DoD) Environmental Laboratory Accreditation 

Program certification to perform the listed analyses. 
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In addition to above, groundwater samples were collected at the frequencies specified in the Pilot Test 

Work Plan and analyzed for the following parameters by the listed laboratories: 

 QuantArray Chlor – Microbial Insights Laboratory Standard Operating Procedure (SOP) 

 Fluorescein– Crawford Hydrology Laboratory SOP (Spectrofluorophotometry) 

 Hydrogen stable isotope – Reston Stable Isotope Laboratory SOP (Hydrogen/H2O Equilibration 
Isotope Ratio Mass Spectrometry) 

 EDB stable isotope – University of Oklahoma SOP (Kuder et al. 2012) 

All analytical results from each sampling event were reported by off-site laboratories and were received 

in sample delivery groups (SDGs). Appendix G-1 – Table 1 (provided at the end of this report) 

summarizes sample collection dates, sample numbers, sample locations, laboratories, sample types, 

analysis methods, and SDG numbers. An EPA Level III data review was performed for all groundwater 

samples submitted for VOCs, EDB, dissolved metals, wet chemistry parameters, VFAs, and dissolved 

gases analyses. The review was performed in accordance with the guidelines and control criteria specified 

in the following documents: 

 The Bulk Fuels Facility (BFF) Spill Quality Assurance Project Plan (QAPjP) (USACE, 2011) 

 DoD Quality Systems Manual for Environmental Laboratories, Version 5.1 (2017) 

 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (2006), SW-846 (EPA, 
1996 and updates) 

 Standard Methods for the Examination of Water and Wastewater (21st Edition) (American Public 
Health Association et al., 2005) 

 Environmental Quality – Guidance for Evaluating Performance-Based Chemical Data, EM 200-
1-10 (USACE, 2005) 

 USEPA Contract Laboratory Program, National Functional Guidelines for Organic Superfund 
Methods Data Review, Final (EPA, 2017) 

 USEPA Contract Laboratory Program, National Functional Guidelines for Inorganic Superfund 
Methods Data Review, Final (EPA, 2017) 



APPENDIX G-1 

Kirtland AFB BFF  March 2019 
EDB In Situ Biodegradation Pilot Test Report F-1-4 KAFB-019-0001 
Bulk Fuels Facility, SWMU ST-106/SS-111 

The following QC elements were included in the EPA Level III data review: 

 Sample preservation and sample extraction and analysis holding times 

 Laboratory method blanks 

 Initial and continuing calibration blanks (metals and anions analyses only) 

 Surrogate recoveries (organic analyses only) 

 Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) recoveries 

 Matrix spike (MS)/matrix spike duplicate (MSD) recoveries 

 Relative percent differences (RPDs) 

 Initial calibration and initial calibration verifications (ICVs) 

 Continuing calibration verifications (CCVs) 

 Inductively coupled plasma (ICP) interference check samples (ICS) (metal analysis only) 

 ICP serial dilutions (metal analysis only) 

 Sample confirmation (EDB analysis only) 

 Field blanks 

 Field duplicates 

In addition to the above EPA Level III review, an EPA Level II review was completed for the results of 

chlorinated QuantArray-Chlor, fluorescein dye, hydrogen stable isotope, and EDB stable isotope 

analyses. The following QC elements, when applicable, were included in the EPA Level II data review: 

 Sample preservation and analysis holding times 

 Laboratory method blanks 

 LCS recoveries 

 Laboratory duplicates 

 Analytical completeness 
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Analytical data were reviewed in terms of precision, bias, representativeness, comparability, and 

completeness as follows: 

 Bias is demonstrated by recovery of target analytes from fortified blank and sample matrices, 
LCS/LCSD, and MS/MSD, respectively. For organic methods, bias is also demonstrated through 
recovery of surrogates from each field and QC sample. The recovery of target analytes from 
fortified samples is compared with the acceptance criteria defined in the site-specific QAPjP 
(USACE, 2011) and DoD 2017 Quality Systems Manual (QSM). When the acceptance criteria 
are not available in the site-specific QAPjP or DoD QSM, results are compared with the 
laboratory in-house control limits. When these criteria are not met, the data are qualified 
accordingly. 

 Precision is expressed as the RPD between the results of replicate sample analyses: sample 
duplicates, LCSDs, and MSDs. When analyte RPDs exceed the acceptance criteria, the data are 
qualified accordingly. 

 Representativeness of the samples submitted for analysis is ensured by adherence to standard 
sampling techniques and protocols. 

 Comparability of sample results is ensured through the use of approved sampling and analysis 
methods. 

 Completeness is expressed as a ratio of the number of usable data points to the total number of 
analytical data results. 

The following sections present the EPA Level III and Level II data review findings. The discussion 

summarizes data quality exceedances and their potential impact on the quality and usability of analytical 

results. Appendix G-1  – Table 2 presents definitions of data qualification and reason codes applied to the 

analytical results. Appendix G-1  – Table 3 summarizes the qualified data. For informational purposes, 

qualified field QC data are also presented in this table.  

1.1 Data Quality Outliers 

1.1.1 Sample Preservation and Sample Extraction and Analysis Holding Times 
(Reason Code H)  

The sample coolers and samples contained within were received intact at the laboratories and were held 

within the required 0 to 6 degrees Celsius, and when required, were chemically preserved in accordance 

with EPA and SM preservation requirements.  
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On June 14, 2018, 6 groundwater samples and 1 duplicate were collected and shipped to Lawrenceville, 

New Jersey for VFAs and dissolved gases analyses. Samples were stored on ice and chemically preserved 

(when applicable) after sampling and during shipping; however, due to UPS shipping delays the cooler 

was not delivered to the laboratory until June 18, 2018. The temperature of the cooler was recorded at 23 

degree Celsius upon sample receipt exceeding the upper cooler temperature limit of 6 degree Celsius. The 

affected samples were analyzed as soon as they were received and completed within the holding time 

requirements. The results of VFAs and dissolved gases in all samples were qualified as estimated (J-/UJ) 

because of the non-complaint cooler temperature.  

On August 7 and 8, 2018, samples for VOCs, EDB, anions, and dissolved metals analyses were shipped 

to the primary laboratory Empirical. Samples were received in good condition and stored in a refrigerator 

at the laboratory. After Empirical went out of business in mid-August 2018, samples collected on August 

8, 2018 were re-directed to Test America in Savannah and West Sacramento for analysis. Samples were 

received by Test America on August 16, 2018 in good condition and within the temperature preservation 

requirement and within the holding time requirements with the exception of o-phosphate and nitrate and 

nitrite as nitrogen. Samples from August 7, 2018 sample date were not recovered from Empirical and 

were not analyzed and reported by either Empirical or Test America.  

Sample holding times were evaluated by comparing the sample collection dates to the sample extraction 

and analysis dates. Extraction and analysis holding times were reviewed for all samples to determine the 

validity of the sample results. Holding time exceedances were reported for VOCs and wet chemistry 

samples. The affected sample numbers, methods, target analytes, holing time outliers, and holding time 

requirements are summarized below.  
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Table 1.1.1a: Summary of Holding Time Exceedance 
 

Sample Number 
Analytical 

Method 
Target Analyte 

Holding Time 
Outlier 

Holding Time 
Requirement 

Data 
Qualification 

106IN1-BL-062917 SW9056A Bromide  18 days for analysis  14 days  J- for detected 
results and UJ 

for non-detected 
results 

106EX1-BL-062917 Bromide  18 days for analysis  14 days  
106EX2-BL-062917 Bromide  18 days for analysis  14 days  

106MW1S-P2P-061418 SM2320 Alkalinity  28 days for analysis  14 days  
106MW2S-P2P-061418 Alkalinity  28 days for analysis  14 days  

106064-P2P-061418 Alkalinity  28 days for analysis  14 days  
106064-P2P-061418-FD Alkalinity  28 days for analysis  14 days  

106IN1-P2P-061418 Alkalinity  28 days for analysis  14 days  
106EX1-P2P-061418 Alkalinity  28 days for analysis  14 days  
106EX2-P2P-061418 Alkalinity  28 days for analysis  14 days  
106064-P2P-030718 SM4500PE O-phosphate  52 hrs for analysis  48 hours J- for detected 

results  106MW2S-P2P-030718 O-phosphate  52 hrs for analysis  48 hours 
106064-P3R-080818 SW9056A O-phosphate  192 hrs for analysis  48 hours 
106063-P3R-080818 O-phosphate  192 hrs for analysis  48 hours R for non-

detected results 106EX1-P3R-080818 O-phosphate  192 hrs for analysis  48 hours 
106EX2-P3R-080818 O-phosphate  192 hrs for analysis  48 hours 

106EX2-P3R-080818-FD O-phosphate  192 hrs for analysis  48 hours 
106064-P3R-080818  Nitrate/Nitrite as N 192 hrs for analysis  48 hours 
106063-P3R-080818 Nitrate/Nitrite as N 192 hrs for analysis  48 hours 
106EX1-P3R-080818 Nitrate/Nitrite as N 192 hrs for analysis  48 hours 
106EX2-P3R-080818 Nitrate/Nitrite as N 192 hrs for analysis  48 hours 

106EX2-P3R-080818-FD Nitrate/Nitrite as N 192 hrs for analysis  48 hours 
106064-P3R-080818 SW8260B VOCs 15 days for analysis   14 day J- for toluene 
106EX1-P3R-080818 VOCs 15 days for analysis  14 day J- for toluene 
106EX2-P3R-080818 VOCs 15 days for analysis  14 day J- for toluene 

106EX2-P3R-080818-FD VOCs 15 days for analysis  14 day J- for toluene 
Notes: Data qualification definitions are included in Table 2.  
FD field duplicate. 
VOC volatile organic compound. 
 

The original bromide analysis for the 3 listed samples met the holding time requirement. The samples 

were re-analyzed due to non-compliant calibrations; however, the re-analysis was completed 4 days after 

the samples had expired. The results of bromide from the second analysis were similar to those results 

from the original analysis and were qualified as estimated (J-) due to the holding time exceedance. 

Due to laboratory errors, the 14-day analysis holding time requirement was missed for 7 alkalinity 

samples collected during the June 2018 sampling event. Alkalinity was detected in the affected samples 

and the reported concentrations should be considered as estimated with a potential low bias (J-). 

Two groundwater samples (106064-P2P-030718 and 106MW2S-P2P-030718) were collected for anions 

and o-phosphate analysis. Sample containers, preservatives and requested analyses are presented below: 
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Table 1.1.1b: Summary of Sample Identification Errors 

Sample Number Sample Container and Analysis 
 

Sample Container and Analysis 

106064-P2P-030718 250 ml PE Anions by EPA SW9056  250 ml PE o-phosphate (field filtered) by SM4500 PE 
106MW2S-P2P-030718 250 ml PE Anions by EPA SW9056  250 ml PE o-phosphate (field filtered) by SM4500 PE 

   

Both anions and o-phosphate samples were collected in 250 mL PE containers. Samples for o-phosphate 

analysis were field filtered. Both anions and o-phosphate sample containers were clearly labeled and 

analysis was requested on the chain of custody form. Due to an analyst error, two o-phosphate samples 

(106064-P2P-030718 and 106MW2S-P2P-030718) from March 7, 2018 sample date were initially 

analyzed from the anions sample containers. After the error was identified, the laboratory re-analyzed the 

samples from the field filtered containers; however, the 48-hour analysis holding time was marginally 

missed by 4 hours. The results of o-phosphate in the two samples from the re-analysis were qualified as 

estimated (J-) due to the minor holding time outlier. The data usability of the qualified results is not 

affected. 

The sample identification error was an isolated error. Every sample container was labeled with sample 

number, preservative, and requested analysis. All collected samples were documented on the sample 

collection logs and chains of custody forms. Sample containers in the coolers were checked against the 

chain of custody forms before shipping to the laboratories.  Upon sample receipt, the laboratories checked 

the sample containers against the chain of custody forms and notified APTIM if discrepancies between 

the sample containers and chain of custody forms were identified. Discrepancies were resolved before the 

laboratories started analysis. Sample conditions were documented on the sample receipt form and 

included in the laboratory data packages (Appendix G-2). After analysis, department managers reviewed 

the data to verify that method requirements were followed and target analytes were correctly identified 

and quantified.  Prior to data reporting, the laboratories performed internal QC review to ensure the 

accuracy and completeness of analytical results.    
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The five listed o-phosphate and nitrate and nitrite as nitrogen samples from August 8, 2018 sample date 

were shipped to Empirical and then re-directed to Test America after the primary laboratory Empirical 

went out of business. The o-phosphate and nitrate and nitrite as nitrogen samples were already expired 

when Test America in Savannah and West Sacramento received the samples. The o-phosphate and nitrate 

and nitrite as nitrogen samples were analyzed on the same day as the samples were received; however, the 

48-hour analysis holding time requirement was missed by 6 days. O-phosphate in one sample (106064-

P3P-081818) was detected and its reported result was qualified as estimated (J-). O-phosphate in the 

remaining four samples and nitrate and nitrite as nitrogen in all five samples were not detected. Because 

the degree of the holding time exceedance for the five samples was severe, the non-detected results were 

considered not usable and consequently rejected (R).  

The original VOCs analysis for the above four samples was completed within the 14 day analysis holding 

time requirement. Because the concentrations of toluene in the samples exceeded the instrument upper 

calibration range, the affected samples were diluted until the results of toluene fell within in the 

instrument range. The re-analysis was completed in 15 days after the sample collection date exceeding the 

14-day analysis holding time requirement by 1 day. The results of toluene in the four samples were 

reported from the diluted run and were qualified as estimated (J-) due to the holding time exceedance. As 

the degree of the holding time exceedance was minor, the qualified data is considered usable. Except for 

toluene, the results of the remaining VOC target analytes were reported from the original analysis that 

met the holding time requirement, and therefore no data qualification was applied to the remaining VOC 

results.  

Except as discussed above, the analysis holding time requirements were achieved for all other samples 

and for all other methods.  
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1.1.2 Laboratory Method Blanks (Reason Code B1)  

The field sample results were evaluated with respect to the laboratory method blank prepared and 

analyzed for each analytical batch, and for each analytical method. Positive analyte detections in a few 

laboratory method blanks were observed for EPA Method SW8260B and SM4500PE. Specific 

contaminants, the detected levels, and the limits of quantitation (LOQs) are summarized as follows:  

Table 1.1.2: Summary of Laboratory Method Blank 

Analytical 
Method 

Lab Batch 
Number 

Contaminant 
Contaminant Level 

(mg/L) 
LOQ (mg/L) Data Qualification 

SM4500 PE 
7I17205 o-Phosphate 0.0205 0.04  

U at the LOQ or reported 
concentration  

8A10010 o-Phosphate 0.0118  0.04 
U at the LOQ or reported 

concentration  

Note: Data qualification definitions are included in Table 2.  
LOQ limit of quantitation. 
mg/L milligram(s) per liter. 
 
Based on the DoD QSM requirements (2017), laboratory method blank concentrations are considered 

acceptable when contaminant levels in the blank are less than one-half the LOQ for target analytes and 

less than the LOQ for common laboratory contaminants, such as acetone and methylene chloride. As 

indicated in the preceding table, the laboratory method blank levels for o-phosphate in both batches were 

below one-half the LOQ, and thus met the blank acceptance criteria.  

As a result of the low-level laboratory method blank contamination, the detected results of o-phosphate in 

the affected samples were qualified as not detected (U) at the LOQ or reported value when the 

concentrations of o-phosphate in samples were less than or equal to 5 times the level observed in the 

associated laboratory method blank. This blank qualification has no impact on the data usability.  

In addition to above, naphthalene, acetone, and methylene chloride were detected in several other 

laboratory method blanks. The associated sample results were not affected by the laboratory method 

blank detections as naphthalene, acetone, and methylene chloride in samples were either not detected or 
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their detected levels in samples were well above 5 times (or ten times for common laboratory 

contaminants such as acetone and methylene chloride) the concentrations reported in the associated 

laboratory method blanks.  

Except where noted, no other target analytes were detected in any laboratory method blanks for all other 

analyses.  

1.1.3 Initial and Continuing Calibration Blanks (Reason Code B2)  

In addition to the laboratory method blanks for metals and anions analyses, initial and continuing 

calibration blank results were reviewed to ensure that the instrument was free of contamination prior to 

the analyses. The review indicated that all the initial and continuing calibration blanks were free of any 

target analytes.  

1.1.4 Surrogate Recoveries (Reason Code S)  

Surrogate standards are organic compounds added to field and laboratory QC samples for organic analysis 

to evaluate the matrix effect and method performance on an individual sample basis. Surrogates in 

samples were recovered either below the lower control limits or above the upper control limits for VOCs 

and EDB analyses. The affected sample numbers, surrogate recovery outliers, and surrogate acceptance 

criteria are presented in the table below:  

Table 1.1.4a: Summary of Surrogate Recovery Exceedances 
 

Analytical 
Method 

Sample Number 
Surrogate Recovery Outlier 

(%) 
Control Limit (%) Data Qualification 

EPA SW 8260B 106064-BL-081617 Toluene-d8: 87% 89-112% J- for detected results and UJ 
for non-detected results 

106MW1S-BL-091917 Toluene-d8: 85% 89-112% J- for detected results and UJ 
for non-detected results 

106064-P3P-081818 Toluene-d8: 88% 89-112% J- for detected results and UJ 
for non-detected results 

106064-P3R-081818 4-Bromofluorbenzene: 124% 85-114% J+ for detected results 
106064-P3P-081818 1,2-Dichloroethane-d4: 79% 81-118% J- for detected results and UJ 

for non-detected results 
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Analytical 
Method 

Sample Number 
Surrogate Recovery Outlier 

(%) 
Control Limit (%) Data Qualification 

106063-P3P-081818 4-Bromofluorobenzene: 121% 85-114% J+ for detected results 
106EX1-P3P-081818 4-Bromofluorobenzene: 131% 85-114% J+ for detected results 

EPA SW 8260B 106EX2-P3P-081818 4-Bromofluorobenzene: 142% 85-114% J+ for detected results 
106EX2-P3P-081818FD 4-Bromofluorobenzene: 147% 85-114% J+ for detected results 

106064-P3P-082218 Toluene-d8: 113% 89-112% J+ for detected results 
106064-P3P-082918 4-Bromofluorobenzene: 126% 85-114% J+ for detected results 
106063-P3P-082918 4-Bromofluorobenzene: 127% 85-114% J+ for detected results 
106EX1-P3P-082918 4-Bromofluorobenzene: 127% 85-114% J+ for detected results 
106EX2-P3P-082918 4-Bromofluorobenzene: 141% 85-114% J+ for detected results 

EPA SW8011 106063-BL-071817 1,3-Dibromoproane: 44% 61-130% J- for detected results and UJ 
for non-detected results 

106MW1I-BL-071817 1,3-Dibromoproane: 52% 61-130% J- for detected results and UJ 
for non-detected results 

106MW2I-BL-072417 1,3-Dibromoproane: 52% 61-130% J- for detected results and UJ 
for non-detected results 

106MW2I-BL-FD-072417 1,3-Dibromoproane: 50% 61-130% J- for detected results and UJ 
for non-detected results 

106064-BL-081617 1,3-Dibromoproane: 315% 61-130% J+ for detected results 
106064-BL-091917 1,3-Dibromoproane: 1280% 61-130% J+ for detected results 

106MW2S-BL-091917 1,3-Dibromoproane: 1010% 61-130% J+ for detected results 
106MW1S-BL-091917 1,3-Dibromoproane: 1360% 61-130% J+ for detected results 

106IN-BL-092617 1,3-Dibromoproane: 463% 61-130% J+ for detected results 
106EX1-BL092617 1,3-Dibromoproane: 417% 61-130% J+ for detected results 
106EX2-BL-092617 1,3-Dibromoproane: 420% 61-130% J+ for detected results 
106064-P2R-012518 1,3-Dibromoproane: 2350% 45-152% J+ for detected results 
106063-P2R-012518 1,3-Dibromoproane: 195% 45-152% J+ for detected results 
106EX1-P2R-012518 1,3-Dibromoproane: 2880% 45-152% J+ for detected results 
106EX2-P2R-012518 1,3-Dibromoproane: 3820% 45-152% J+ for detected results 

106MW2I-P2P-030618 1,3-Dibromoproane: 183% 45-152% J+ for detected results 
106MW2I-P2P-030618-FD 1,3-Dibromoproane: 183% 45-152% J+ for detected results 

106MW1I-P2P-030618 1,3-Dibromoproane: 1090% 45-152% J+ for detected results 
106MW1S-P2P-030618 1,3-Dibromoproane: 2540% 45-152% J+ for detected results 

106063-P2P-030618 1,3-Dibromoproane: 935% 45-152% J+ for detected results 
106064-P2P-030718 1,3-Dibromoproane: 1040% 45-152% J+ for detected results 

106MW2S-P2P-030718 1,3-Dibromoproane: 991% 45-152% J+ for detected results 
106-EX1-P2P-030718 1,3-Dibromoproane: 1030% 45-152% J+ for detected results 
106EX2-P2P-030718 1,3-Dibromoproane: 2590% 45-152% J+ for detected results 
106064-P2P-041018 1,3-Dibromoproane: 774% 45-152% J+ for detected results 
106063-P2P-041018 1,3-Dibromoproane: 815% 45-152% J+ for detected results 

106MW1I-P2P-041018 1,3-Dibromoproane: 930% 45-152% J+ for detected results 
106MW1S-P2P-041118 1,3-Dibromoproane: 830% 45-152% J+ for detected results 
106MW2I-P2P-041118 1,3-Dibromoproane: 43% 45-152% J- for detected results and UJ 

for non-detected results 
106EX1-P2P-041118 1,3-Dibromoproane: 840% 45-152% J+ for detected results 
106EX2-P2P-041118 1,3-Dibromoproane: 40% 45-152% J- for detected results and UJ 

for non-detected results 
EPA SW8011 106MW2I-P3P-100218 Pentachloroethane: 165% 60-114% J+ for detected results 

106064-P3P-100418 Pentachloroethane: 186% 60-114% J+ for detected results 
Note: Data qualification definitions are included in Table 2.  
% percent. 
FD field duplicate. 
EPA U.S. Environmental Protection Agency. 

As shown above, one or more surrogates in the listed VOC samples was recovered outside the control 

range while recoveries of the remaining surrogates in the same VOC samples met the accuracy 
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requirements. As a result of the low biased surrogate recoveries, the detected results and the LOQ for 

non-detected data in the entire sample were qualified as estimated (J-) and (UJ), respectively. Due to the 

high biased surrogate recoveries, the detected results in the listed VOC samples were qualified as 

estimated (J+); however, the high biased surrogate recoveries did not affect the data quality of the non-

detected results in the same sample and did not lead to any data qualification of the non-detected data.  

In Table 1.1.4- Summary of Surrogate Recovery Exceedances, the listed surrogate recovery exceedances 

were associated with the final EDB reported results.  

Surrogate spiking is not a requirement for EPA Method SW8011 and therefore surrogate control limits 

are advisory and are based on laboratory in-house control limits.  During the Second Quarter 2012, CB&I 

Federal Services (currently APTIM) requested that Empirical laboratory add a surrogate to the EDB 

samples analyzed by EPA Method SW8011 as an additional QC control. As requested, the laboratory 

spiked the field and QC samples with the surrogate 1,3-dibromopropane for the quarterly groundwater 

monitoring program and continued to use this surrogate for this EDB pilot test project.  

As discussed in this report, elevated concentrations of EDB and/or other VOC compounds such as 

benzene, toluene, ethylbenzene, and xylenes were reported in the same groundwater samples with 

elevated surrogate recoveries. The elevated sample concentrations do indicate the presence of matrix 

interference with the surrogate 1,3-dibromopropane recovery in the EPA Method SW8011 analysis.  For 

all affected analytical batches, the data review indicated the following: 

 EDB in the associated LCS/LCSD analyses met the accuracy requirements for both columns; 
 

 The surrogate 1,3-dibromopropane in the LCS/LCSD samples associated with the groundwater 
sample surrogate recovery exceedances, was recovered within the accuracy requirements for both 
columns; and  
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 The surrogate 1,3-dibromopropane in the laboratory method blanks associated with the 
groundwater sample surrogate recovery exceedances, was recovered within the accuracy control 
limits for both columns.  
 

Multiple analytical batches (LCS/LCSD and method blanks) indicated that the analytical system was in 

control.  The acceptable LCS/LCSD results, and acceptable LCS/LCSD and laboratory method blank 

surrogate recoveries in the blank water matrix also indicated a matrix interference introduced during 

sample analysis. 

In addition, each groundwater sample was analyzed for EDB by two separate methods and by two 

different EDB quantitation techniques; EDB by EPA Method SW8011 and EDB by EPA Method 

SW8260B.  When EDB was detected by both EPA Methods SW8011 and SW8260B, EDB results were 

generally comparable. The following table summarizes the results of EDB from both columns by EPA 

Method SW8011 and by EPA Method SW8260B, for samples with elevated surrogate recoveries. 

Table 1.1.4b: Summary of EDB Results from EPA Methods 8011 and 8260B 

Sample Number EPA 8011 Surrogate 
% Recovery 

(1,3-Dibromopropane) 

SW8260 (µg/L) SW8011 (µg/L) 
column 1 

SW8011 (µg/L) 
column 2 

106064-BL-081617 315% 9.65 6.27 6.27 
106064-BL-091917 1280% 148 143 130 
106MW2S-BL-091917 1010% 106 84.9 78 
106MW1S-BL-091917 1360% 415 432 427 
106IN-BL-092617 463% 28.6 19 20.1 
106EX1-BL-092617 417% 40.1 30.2 31.3 
106EX2-BL-092617 420% 146 140 143 
106064-P2R-012518 2350% 62.8 77.1 80.3 
106063-P2R-012518 195% <25 (DF at 50)* 2.47 2.44 
Sample Number EPA 8011 Surrogate 

% Recovery 
(1,3-Dibromopropane) 

SW8260 (µg/L) SW8011 (µg/L) 
column 1 

SW8011 (µg/L) 
column 2 

106EX2-P2R-012518 3820% 122 90.9 83.7 
106MW2I-P2P-030618 183% <5 (DF at 5)* 1.98 1.58 
106MW2I-P2P-030618FD 183% <5 (DF at 5)* 1.61 1.35 
106MW1I-P2P-030618 1090% 16.9 22.9 21.7 
106MW1S-P2P-030618 2540% 128 92.5 75.4 
106063-P2P-030618 935% <25 (DF at 50)* 4.4 4.4 
106064-P2P-030718 1040% <100 (DF at 200)* 26.8 25.5 
106MW2S-P2P-030718 991% <50 (DF at 100)* 8.25 7.87 
106EX1-P2P-030718 1030% <50 (DF at 100)* 13.7 12.5 
106EX2-P2P-030718 2590% 116 94.8 75.2 
106064-P2P-041018 774% <50 (DF at 100)* 11.1 12.6 
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106063-P2P-041018 815% <25 (DF at 50)* 3.4 3.78 
106MW1I-P2P-041018 930% 9.78 15.1 16.2 
106MW1S-P2P-041118 830% 62.9 76.4 85.5 
106EX1-P2P-041118 840% <50 (DF at 100)* 3.45 3.74 
106064-P3P-100418 186% <44 (DF at 100)* 0.32 0.27 

*EDB in the VOC analysis by SW8260B was not detected at the limit of detection. VOC samples were analyzed at the listed dilution factor due 
to elevated concentrations of VOC target analytes in the samples. 
DF: dilution factor 
 

Empirical was the primary laboratory supporting the Kirtland AFB quarterly groundwater monitoring 

project and the EDB pilot test project. During the pilot test, APTIM had ongoing communications with 

the laboratory.  When there was a QC issue or data concern with the EDB analysis by EPA Method 

SW8011, APTIM requested that the laboratory investigate the issues and take corrective actions, as 

summarized below: 

 Review sample preparation logs to verify if there were spiking errors and if there were dilution 
errors; 
 

 Review instrument raw data and chromatograms to verify if EDB sample results and associated 
QC results were calculated correctly and adjusted for the dilution factor; 
 

 Re-prepare and re-analyze the affected samples (if there was sufficient sample) to verify the QC 
exceedance  

APTIM re-reviewed the laboratory case narrative. As stated in the case narrative, the concentrations of 

EDB were high and exceeding the instrument linear range. The affected samples were analyzed at 

multiple dilutions. The surrogate recoveries in the diluted analysis exceeded the acceptance criteria. 

APTIM also re-calculated surrogate recoveries to verify the reported recoveries.  The re-calculated 

surrogate recoveries matched the reported values.   

The National Functional Guidelines for Superfund Organic Methods Data Review (EPA, January 2017), 

the EPA provides the following data qualification guidelines when surrogates are recovered outside the 

control criteria: 
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 If the surrogate recovery% is greater than the upper acceptance limit, qualify detects as 

estimated high (J+). Non-detects should not be qualified.  

In the DoD QSM (Version 5.1.1, 2018) Appendix B-1 for organic analysis by gas chromatography, the 

DoD provides the following flagging criteria when surrogates are recovered outside the control:  

 Apply Q-fag to all associated analytes if acceptance criteria are not met and explain in the case 

narrative. 

The National Functional Guidelines for Superfund Organic Methods Data Review (EPA, January 2017), 

the EPA further recommends that we evaluate other QC information when assessing overall data quality 

and usability. As discussed in the data quality evaluation report, all other QC elements associated with the 

EDB samples in question met the acceptance criteria. Other QC elements that met the QC requirements 

included the following: 

EDB analysis by EPA Method SW8011: 

 Sample preservation  

 Analysis holding time 

 Laboratory method blanks; and surrogate recoveries for both columns in the laboratory method 

blanks 

 LCS/LCSD recoveries; and surrogate recoveries for both columns in the LCS/LCSD samples 

 Precision results between the primary column and secondary column 

 

Based on a combination of indicators discussed above, the qualified EDB results by EPA Method 

SW8011 are considered estimated with a high bias (J+) and are usable for project decisions. The 

concentrations of EDB in two samples (106MW2S-BL-080717 and 106MW1S-P2R-011818) exceeded 

the instrument’s upper calibration limit and were qualified as estimated (J, reason code E). Since the 
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affected samples were already expired when the issue was discovered, no dilutions were performed to 

quantify the concentrations of EDB within the instrument range. There is no impact on the data usability 

because of this data quality issue.  

EDB by EPA Method SW8011 is identified and quantified by a dual-column gas chromatography 

technique. As required by the DoD QSM (2017) and site-specific QAPjP (USACE 2011), the accuracy of 

the EDB analysis is demonstrated through spiking surrogates into samples. Recoveries of surrogates from 

both the primary and secondary columns were reviewed to verify the accuracy of the analysis. The review 

indicated that the surrogate 1,3-dibromopropane from the secondary column in several EDB samples 

analyzed by EPA Method SW8011 was recovered outside the accuracy control criteria; however, the 

surrogate 1,3-dibromopropane from the primary column in the same EDB samples was recovered within 

the control criteria. Since the EDB results in the affected samples were reported from the compliant 

column with acceptable surrogate recovery data, the data quality of the EDB results from the compliant 

column was not affected, and no data qualification was warranted.  

Except where noted above, surrogates in all other VOC and EDB samples were recovered with the 

acceptance criteria.  

1.1.5 Laboratory Control Sample/Laboratory Control Sample Duplicate Recoveries and 
Precisions (Reason Codes L, D3, and D1)  

The LCS is an aliquot of analyte-free matrix spiked with target analytes that is prepared with each 

analytical batch for each analytical method. The recovery of target analytes from the LCS analysis is a 

measurement of method performance in an interference-free sample matrix. Non-compliant LCS biases 

were reported for EPA Methods SW8260B, SW9056A and SW6010C as presented below: 
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Table 1.1.5: Summary of LCS Recovery Exceedances 

Analytical 
Method 

Laboratory Batch 
Number 

LCS Recovery Outlier (%) Control Limit (%) Data Qualification 

EPA SW8260B 680-549803 Naphthalene: 153/147% 61-128% J+ for detected results 
EPA SW9056A 8A24009 Sulfate: 120% 87-112% J+ for detected results 
EPA SW6010C 8A31003 Iron: 85% 87-115% J- for detected results and 

UJ for non-detected results 
 8A31003 Manganese: 81% 90-114% J- for detected results and 

UJ for non-detected results 
 8D17017 Manganese: 118% 90-114% J+ for detected results 

Note: Data qualification definitions are included in Table 2.  
% percent. 
EPA U.S. Environmental Protection Agency. 
LCS laboratory control sample. 

As presented above, naphthalene, sulfate, and manganese (batch 8D17017) in the LCS analysis were 

recovered higher than their respective upper control limits. The LCS recovery outliers led to qualification 

of the detected results as estimated (J+); however, the high biased recoveries did not affect the non-

detected data. Low biased LCS recoveries were also observed for iron and manganese (batch 8A31003). 

As a result of the low biased LCS recoveries, the detected results and LOQ for non-detected data were 

qualified as estimated (J-) and (UJ), respectively. This qualification was applied to the results of the listed 

analytes in all samples in the non-compliant batch. As shown above, the reported LCS recovery outliers 

were minor and thus the data usability of the qualified results is not affected.  

The LCS results meet the acceptance criteria for all other analyses.  

In addition to the LCS analysis, the laboratory performed a sample duplicate analysis on project-specific 

groundwater samples to assess precisions of sample results. The laboratory duplicate analysis was 

performed on samples submitted for anions and metals analyses. Acceptable precisions results were 

reported for both analyses.  
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1.1.6 Matrix Spike/Matrix Spike Duplicate Recoveries and Precisions (Reason Codes M 
and D2)  

The MS and MSD samples are a portion of a field sample spiked with target analytes that are prepared 

with each analytical batch and with each method. The MS/MSD results are used to evaluate any bias 

introduced to the method due to matrix interference, and to measure bias and precision for each analytical 

batch.  

In accordance with the site-specific QAPjP requirements (USACE, 2011), the MS/MSD samples are to be 

collected at a rate of 1 per 20 groundwater samples or 5 percent (%). During each sampling event, one 

MS/MSD sample was collected from a Pilot Test well thus achieving the 5% MS/MSD sample frequency 

requirement. MS/MSD samples were analyzed for VOCs, EDB, dissolved metals, dissolved gases, VFAs, 

and wet chemistry parameters to verify the presence of a matrix effect and its potential impact on the 

precision and bias of the analytical results.  

The majority of the MS results meet the established bias and precision requirements; however, MS 

recoveries and/or precision outliers were observed for VFAs, dissolved gases, wet chemistry parameters, 

and VOC analyses, which are summarized as follows:  

Table: 1.1.6: Summary of MS Recovery or Precision Exceedances 

Analytical 
Method 

Spiked Sample 
MS Recovery or Precision 

Outlier (%) 
Control Limit (%) Data Qualification 

EPA 300.0M 106MW2I-P2R-010918 Lactic acid: 76/65%, RPD: 
15.5% 

66-130%, RPD: 9.9% J for detected results 

 106MW2I-P2R-010918 Acetic acid: RPD: 17.1% RPD: 16.1% J for detected results 
 106MW2I-P2R-010918 Propionic acid RPD: 14.7% RPD: 12.6% J for detected results 
 106IN1-P2R-011018 Lactic acid: RPD: 11.3% RPD: 9.9% J for detected results 
 106IN1-P2R-012418 Lactic acid: RPD: 11% RPD: 9.9% J for detected results 
 1061N1-P2P-061418 Lactic acid: RPD: 33.4% RPD: 9.9% J for detected results 
 1061N1-P2P-061418 Acetic acid: RPD: 36.7% RPD: 16.1% J for detected results 
 1061N1-P2P-061418 Propionic acid RPD: 35.2% RPD: 12.6% J for detected results 
 1061N1-P2P-061418 Formic acid RPD: 39.8% RPD: 14.6% J for detected results 
 1061N1-P2P-061418 Pyruvic acid RPD: 40.6% RPD: 20.8% J for detected results 
 1061N1-P2P-061418 Valeric acid RPD: 21% RPD: 17.2% J for detected results 

EPA 300.0 106IN1-P2P-010218 Iodide: 142% 90-110% J+ for detected results 
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Analytical 
Method 

Spiked Sample 
MS Recovery or Precision 

Outlier (%) 
Control Limit (%) Data Qualification 

 106064-P2P-041018 Iodide: 84% 90-110% J- for detected results and UJ 
for non-detected results 

 106064-P3P-111418 Iodide: 115% 90-110% J+ for detected results 
 106MW1S-P4P-011619 Iodide: 116% 90-110% J+ for detected results 

RSK 175 106063-P2R-012518 Methane: 109/126% 80-120% J+ for detected results 
EPA SW 9056A 106063-P1P-102417 Bromide: 84/84% 91-110% J- for detected results and UJ 

for non-detected results 
106EX1-P2R-011018 Bromide: 82/88% 91-110% J- for detected results and UJ 

for non-detected results 
106MW2S-P2R-011618 Chloride: 114/113% 87-111% J+ for detected results 
106MW2I-P2R-011818 Chloride: 115/115% 87-111% J+ for detected results 
106MW2I-P2P-012518 Bromide: 86/87% 91-110% J- for detected results and UJ 

for non-detected results 
106063-P2P-041018 Bromide: 83/84% 91-110% J- for detected results and UJ 

for non-detected results 
106MW1I-P2P-050818 Bromide: 88/89% 91-110% J- for detected results and UJ 

for non-detected results 
106064-P2P-050818 Bromide: 88/88% 91-110% J- for detected results and UJ 

for non-detected results 
106064-P2P-091218 Nitrate/Nitrite as N: 72/72% 88-111% J- for detected results and UJ 

for non-detected results 
106064-P2P-091218 Bromide: 136/139% 91-110% J+ for detected results 
106064-P2P-091218 Sulfate: 123/127% 87-112% J+ for detected results 

106MW2I-P3P-100218 O-Phosphate: 34% 80-116% J- for detected results and UJ 
for non-detected results 

106MW1I-P3P-100318 O-Phosphate: 69/69% 80-116% J- for detected results and UJ 
for non-detected results 

106063-P3P-111518 O-Phosphate: 40/43% 80-116% J- for detected results and UJ 
for non-detected results 

106IN1-P3P-111918 O-Phosphate: 65/60% 80-116% J- for detected results and UJ 
for non-detected results 

106064-P4P-011619-FD Nitrate/Nitrite as N: 79/78% 88-111% J- for detected results and UJ 
for non-detected results 

EPA SW 9056A 106063-P4P-011719 O-phosphate: 63/60% 80-116& J- for detected results and UJ 
for non-detected results 

106063-P4P-011719 Nitrate/Nitrite as N: 86/81% 88-111% J- for detected results and UJ 
for non-detected results 

106EX1-P4P-012119 O-phosphate: 54/55% 80-116& J- for detected results and UJ 
for non-detected results 

106EX2-P4P-012119 Nitrate/Nitrite as N: 87/87% 88-111% J- for detected results and UJ 
for non-detected results 

EPA SW6010C 106064-BL-081617 Iron: 67/72% 87-115% J- for detected results and UJ 
for non-detected results 

106064-BL-081617 Manganese: 60/69% 90-114% J- for detected results and UJ 
for non-detected results 

106MW1I-BL-091817 Iron: 78/72% 87-115% J- for detected results and UJ 
for non-detected results 

106MW1I-BL-091817 Manganese: 80/80% 90-114% J- for detected results and UJ 
for non-detected results 

 106MW2S-P2R-010918 Iron: 86/88% 87-115% J- for detected results and UJ 
for non-detected results 

 106EX1-P3P-111918 Manganese: 173/114% 90-114% J+ for detected results 
SM2320 106MW2S-BL-080717 Alkalinity: 73/74% 75-125% J- for detected results and UJ 

for non-detected results 
106MW2S-P2R-010918 Alkalinity: 59/60% 75-125% J- for detected results and UJ 

for non-detected results 
106EX1-P2R-011018 Alkalinity: 58/60% 75-125% J- for detected results and UJ 

for non-detected results 
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Analytical 
Method 

Spiked Sample 
MS Recovery or Precision 

Outlier (%) 
Control Limit (%) Data Qualification 

SM2320 106MW1I-P2P-050818 Alkalinity: 62/71% 75-125% J- for detected results and UJ 
for non-detected results 

EPA SW8260B 106IN1-P2P-041118 Toluene: 66/55% 80-121% J- for detected results and UJ 
for non-detected results 

 106IN1-P2P-041118 Xylenes: 90/77% 79-121% J- for detected results and UJ 
for non-detected results 

 106MW2S-P2P-050918 Ethylbenzene: 77/73% 79-121% J- for detected results and UJ 
for non-detected results 

 106MW2S-P2P-050918 Xylenes: 67/59% 79-121% J- for detected results and UJ 
for non-detected results 

Note: Data qualification definitions are included in Table 2.  
% percent. 
EPA U.S. Environmental Protection Agency. 
MS matrix spike. 
RPD relative percent difference. 

As a result of the MS recoveries and precisions outliers, the detected results and the LOQ for non-

detected results were qualified as estimated. This data qualification was applied to the results of the listed 

analytes in all samples in the batch. With the exceptions of o-phosphate in 3 spiked samples (106MW2I-

P3P-100218, 106063-P3P-111518, and 106EX1-P4P-012119), the reported MS and MSD recoveries did 

not significantly deviate from the lower or upper control criteria, and thus the data usability of the 

qualified data is not affected. The LCS results associated with the non-complaint batches met the bias and 

precision control criteria, which demonstrated that acceptable batch bias and precision were achieved for 

VFAs, dissolved gases, anions, alkalinity, metals, and VOC analyses.  

In addition to above, the reported MS recoveries were outside the accuracy specifications for dissolved 

iron and manganese, EDB and VOCs in a few spiked samples. These non-compliant MS results could be 

attributed to a matrix effect. In the spiked samples, the parent concentrations of metals, EDB, and VOCs 

exceeded four times their respective spiked levels. These elevated sample concentrations produced matrix 

interference, which affected the accuracy of the MS analysis. Because the sample concentrations were 

greater than four times the spiked levels, no data qualification was applied to the results of the metals, 

EDB, and VOCs. 
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Except as noted, the MS precision and bias results are acceptable for all other analyses. 

1.1.7 Initial Calibration (Reason Code G)  

Instrument calibration is performed for VOC, EDB, dissolved gases, VFAs, metals, and anions analyses 

according to the EPA method requirements (EPA, 1996). The linear analytical range is established for 

each method by analysis of calibration standards prepared at increasing concentrations that cover the 

expected sample concentrations. The acceptability of the initial calibration is determined by calculation of 

a percent relative standard deviation or coefficient. The initial calibration results were acceptable for all 

the listed analyses.  

Immediately after the initial calibration for each analysis, ICV was conducted at the mid-point of 

instrument calibration range by using a second-source calibration standard to verify the accuracy of the 

initial calibration. The review indicated acceptable ICV results for all target analytes. 

1.1.8 Continuing Calibration Verification (Reason Code C) 

Routinely during sample analysis, the stability of the analytical system is monitored by analysis of 

continuing calibration standards at concentrations near the mid-point of the instrument calibration range. 

The percent difference (%D) values between the relative response factor in the initial calibration and the 

relative response factor in the continuing calibration exceeded the acceptance criteria for VOC, EDB, 

metals, and anions analyses. The CCV outliers that resulted in data qualification are summarized as 

follows: 

Table 1.1.8: Summary of Continuing Calibration Verification Exceedances 

Analytical 
Method 

Calibration ID CCV Outlier, D (%) Control Limit (%) Data Qualification 

EPA SW8260B 7G18602 Isopropylbenzene: 20.5 <20% J+ for detected results 
7G18602 Naphthalene: 24.6 <20% J+ for detected results 

7H22101-CC11 Naphthalene: 26.3% <20% J+ for detected results 
7i26801-CCV1 2-Butanone: -20.8% <20% J- for detected results and UJ for 

non-detected results  
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Analytical 
Method 

Calibration ID CCV Outlier, D (%) Control Limit (%) Data Qualification 

7i26801-CCV1 2-Hexahnoe: -24.9% <20% J- for detected results and UJ for 
non-detected results 

7i26801-CCV1 4-Methyl-2-Pentanone: 
-20.6% 

<20% J- for detected results and UJ for 
non-detected results 

7H22101-CC11 Acetone: 28.3% <20% J+ for detected results 
7K33101 Acetone: -22.7% <20% J- for detected results and UJ for 

non-detected results 
8C06802-CCV1 Acetone: 31 <20% J+ for detected results  
8C06802-CCV1 2-Butanone: 26.9% <20% J+ for detected results  
8C06802-CCV1 2-hexanone: 37% <20% J+ for detected results  
8C07201-CCV1 2-Hexanone: 24.2% <20% J+ for detected results  

EPA SW8011  7I26314 EDB: -20.1% <20% J- for detected results and UJ for 
non-detected results 

680-555834 EDB: -23.3% <20% J- for detected results and UJ for 
non-detected results 

EPA SW6010C 8D10706-CCV1 Iron: 89.9% 90-110% J- for detected results and UJ for 
non-detected results 

SM4500 PE 7I27105-CCV1 O-phosphate: 111% 90-110% J+ for detected results  
EPA SW9056A 8A01909-CCV2 Sulfate: 112% 90-110% J+ for detected results  

8A024010-CCV1 Sulfate: 117% 90-110% J+ for detected results  
Note: Data qualification definitions are included in Table 2.  
% percent. 
CCV continuing calibration verification. 
EPA U.S. Environmental Protection Agency. 
ID identification. 
As a result of the low biased %D values, the detected results and the LOQs for the non-detected analytes 

were qualified as estimated (J-) and (UJ), respectively. The high biased %D values led to qualification of 

detected results as estimated (J+), but did not affect the non-detected data. This data qualification was 

applied to the results of the listed analytes in all samples associated with the non-compliant CCVs. In all 

cases, the degree of the CCV outliers was minor and did not affect the data usability. 

1.1.9 Interference Check Samples (Reason Code O)  

The ICS verifies the inter-element and background correction factors. An ICS was analyzed at the 

required frequencies, and all ICS results were within the established control limit for EPA Method 

SW6010C for the Pilot Test groundwater sampling events. 

1.1.10 ICP Serial Dilutions (Reason Code A)  

The ICP serial dilution determines whether significant physical or chemical interferences exist due to 

sample matrix. When the concentration of an analyte exceeds 50 times the method detection limit, an ICP 
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serial dilution is performed at a five-fold dilution and the results between the original analysis and the 

diluted analysis are compared. The results of the ICP serial dilution are deemed acceptable when a %D 

between the original analysis and the diluted analysis is less than or equal to 10%. An ICP serial dilution 

was performed on groundwater samples collected during the Pilot Test groundwater sampling period. ICP 

serial dilution results that exceed the 10% accuracy goal are presented below: 

Table 1.1.10: Summary of ICP Serial Dilution Exceedances 

Analytical Method Sample Number ICP Serial Dilution Outlier (%) Control Limit (%) Data Qualification  
EPA SW6010C 106064-BL-081617 Iron: 22% 10% J for detected results  

 106064-P2P-041018 Iron: 14.1% 10% J for detected results 
Note: Data qualification definitions are included in Table 2.  
% percent. 
EPA U.S. Environmental Protection Agency. 
ICP inductively coupled plasma. 
 

The results of iron in the affected samples were qualified as estimated (J) as a result of the non-compliant 

ICP serial dilution. The data usability of the qualified results is not affected. The ICP serial dilution 

results met the accuracy goal for all other samples and for all other metals.  

1.1.11 Sample Confirmation (Reason Code D) 

As required by the DoD and EPA, when samples are analyzed by either a gas chromatography or high-

performance liquid chromatography method, all positive results, with the exception of total petroleum 

hydrocarbons as gasoline and diesel, must be confirmed by a second column or a different detector. As 

indicated in all SDGs for the entire Pilot Test sampling period, all positive EDB results analyzed by EPA 

Method SW8011 were confirmed by a second column, and the precision results between the primary and 

secondary columns were within the precision control limit for all the detected samples with the following 

exceptions: 
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Table 1.1.11: Summary of EDB Precision Exceedances 

Analytical 
Method 

Sample Number Precision Outlier (%) Control Limit (%) Data Qualification 

EPA SW8011 106MW2S-P2P-050918 RPD: 50% <40% J for detected results 
 106064-P3P-111418 RPD: 106% <40% J for detected results 
 106MW2S-P3P-111518 RPD: 83% <40% J for detected results 
 106IN1-P3P-111918 RPD: 67% <40% J for detected results 

Note: Data qualification definitions are included in Table 2.  
% percent. 
EPA U.S. Environmental Protection Agency. 
RPD relative percent difference. 

As indicated above, the reported precisions for the listed samples exceeded the acceptable precision 

control limit of less than or equal to 40%. As a result of the non-compliant precisions, the detected EDB 

results in the affected samples were qualified as estimated (J). In the listed samples, the reported EDB 

concentrations were low and slightly below the LOQ. Precision cannot be accurately measured as sample 

results are approaching the LOQ. There is no impact on the data usability because of this data quality 

outlier. It should be noted that the LCSD RPD associated with the listed EDB samples met the precision 

requirement, thus indicating acceptable laboratory batch precision. It should be also noted that both the 

EPA Method SW8011 and DoD QSM (2017) do not require laboratory corrective actions due to the non-

compliant precision results between the two columns.  

The analyte EDB was analyzed for all groundwater samples by both EPA Methods SW8011 and 

SW8260B. During the data review, the EDB results for the analysis by EPA Method SW8011 were also 

compared with the EDB results analyzed by EPA Method SW8260B. In cases where the analyte was 

detected by both EPA Methods SW8011 and SW8260B, the detected EDB results between the two 

methods were generally comparable and in agreement.  

1.1.12 Trip Blanks (Reason Code K3)  

Trip blanks were prepared by the laboratory and stored with the groundwater samples collected for 

VOCs analysis. In accordance with the site-specific QAPjP requirements (USACE, 2011), one trip blank 

is to be collected at a rate of one per cooler when sampling groundwater samples for VOC analysis. 
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During each sampling event, one trip blank per cooler was submitted with VOC samples collected on 

each day, achieving the trip blank collection frequency requirement. Appendix G-1  – Table 4 

summarizes the detected trip blank results and associated sample results. Positive results in the trip blank 

are presented as follows:  

Table 1.1.12: Summary of Trip Blank Detections 

Analytical Method Trip Blank Contaminants 
Detected  

Level (µg/L) 
LOQ (µg/L) 

EPA SW8260B TB-081617 Acetone  2.53 10 
 TB-091817 Carbon disulfide  0.279 1 
 TB-091917 Carbon disulfide    0.256 1 
 TB-092617 Carbon disulfide  0.289 1 
 TB-102517 Acetone  3.27 10 
 TB-111617 Acetone  4.17 10 

Note: Data qualification definitions are included in Table 2.  
µg/L microgram(s) per liter. 
EPA U.S. Environmental Protection Agency. 
LOQ limit of quantitation. 
 

The detected result for acetone in one groundwater sample associated with the trip blank (TB-081617) 

was qualified as non-detected (U) at the LOQ due to low-level trip blank detection. Acetone and carbon 

disulfide in groundwater samples shipped with the remaining listed trip blanks were not detected or their 

detected levels far exceeded 5 times (or 10 times for common laboratory contaminant such as acetone) the 

levels observed in the trip blanks, and thus the trip blank detections did not affect the sample results and 

did not lead to any data qualification of any sample results. Except where noted above, the remaining trip 

blanks were free of VOCs. Overall, the trip blank results were acceptable and demonstrated that valid 

sample storage and shipping procedures were being implemented.  

1.1.13 Equipment Rinse Blanks (Reason Code K1)  

Equipment rinse blanks are designed to check for contamination from sampling equipment, and the 

results for the equipment rinse blanks are used to evaluate the efficiency of equipment decontamination 

procedures.  
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In accordance with the site-specific QAPjP requirements (USACE, 2011), no equipment rinse blanks will 

be collected when dedicated or disposable sampling equipment is used to collect groundwater samples. 

When non-dedicated or non-disposable sampling equipment is used, one equipment rinse blank will be 

collected at a rate of one per day. During the Pilot Test groundwater sampling events, dedicated sampling 

equipment was used to collect the majority of the groundwater samples. A stainless steel bailer was used 

to collect samples from the injection well (KAFB-106IN1) in October, November, and January 2019. As 

no cross-contamination between wells or samples could occur, no equipment rinse blanks were necessary 

in these cases.  

1.1.14 Field Duplicates  

In accordance with the site-specific QAPjP requirements (USACE, 2011) and Pilot Test Work Plan, field 

duplicate samples are to be collected at a minimum rate of 10% of the total number of groundwater 

samples. Field duplicate samples are evaluated by calculating the RPD between the parent sample and its 

duplicate. The RPD is calculated using the following equation: 

RPD = (S-D)/[(S+D)/2] x 100 

Where: 

S = sample result 
D = duplicate result 

Acceptable precision control criteria are established at less than or equal to 35% for water samples. The 

RPD is calculated between pairs of field duplicate samples when both results are reported at or above the 

LOQ.  

During each sampling event, one duplicate pair was collected from a Pilot Test well, thereby achieving 

the 10% of the field duplicate frequency requirement. All duplicate pairs were analyzed for VOCs, EDB, 

dissolved gases, VFAs, dissolved metals, and wet chemistry parameters. In addition, groundwater 
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samples from the selected sampling events were analyzed for tracers (hydrogen stable isotope and 

fluorescein dye). Field duplicates were not collected for QuantArray-Chlor or EDB stable isotope 

analysis. 

Appendix G-1  – Table 5 presents the field duplicate results for the entire Pilot Test groundwater 

monitoring period. As presented on the table, field duplicate results of VOCs, EDB, VFAs, and wet 

chemistry parameters in one or more wells exceeded the field precision goal, which are summarized 

below: 

EPA Method SW8260B 

 Toluene: 69.71% (106MW2I-BL-091917) 

 Trichloroethene: 96.3% (106MW2I-P3P-111518) 

EPA Method SW8011 

 EDB: 51.55% (106MW2I-BL-091917) 

 EDB: 52.38% (106064-P2P-050918) 

EPA Method SW9056A 

 O-phosphate:129.1% (106064-P2P-061418) 

 Bromide: 35.29% (106064-P4P-011619) 

EPA Method 300.0M 

 Acetic acids: 64.74% and propionic acids: 73.86% (106EX2-P2P-011018) 

 Acetic acids: 45.87% and lactic acid: 48.34% (106MW2I-P2P-030618) 

 Valeric acid: 70.59% (106MW2S-P2P-041018) 

 

Except where noted above, the majority of the field duplicate results met the precision goal. The field 

duplicate results demonstrate acceptable overall field sampling and analytical precision for all methods.  
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1.2 Completeness 

The following sections present a discussion of contractual, analytical, technical, and holding time 

completeness for the Pilot Test groundwater monitoring events. Completeness calculations were 

performed only for the groundwater samples that are used for project decisions. Completeness results are 

presented in Appendix G-1  – Table 6.  

1.2.1 Contractual Completeness 

Contractual completeness is a quantitative determination of the number of unqualified results compared to 

the total number of sample results expressed as a percentage, based on data qualified for QC outliers 

related to method performance. These include data qualified for calibration or preparation blank 

contamination, missed holding times, and non-compliant LCS recovery and/or precision. The contractual 

completeness goal for each method is 95%. Contractual completeness is calculated as follows: 

% Contractual Completeness = 
Number of Unqualified Results × 100 Total Number of Results 

 

With the exceptions listed below, the 95% analytical completeness objective was achieved for all the 

methods for the Pilot Test groundwater monitoring events.  

 O-Phosphate by SM Method 4500PE – 93.1% 

 Dissolved metals by EPA Method SW6010C – 92.5% 

 

Largely due to low-level laboratory method blank contamination for o-phosphate and non-compliant LCS 

recoveries for dissolved metals, the 95% contractual completeness goal was not achieved for the above 

two methods. The affected results were qualified as estimated or non-detetected, the data usability 

however is not affected.  
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1.2.2 Analytical Completeness 

Analytical completeness is a quantitative measure of the number of unqualified data results compared to 

the total number of results expressed as a percentage, based on the target analytes qualified for missed 

holding times and exceedances of QC requirements based on calibration, LCS, MS/MSD, surrogate, 

method precision, and laboratory method blank contamination results. The analytical completeness goal 

for each method is 90% for the project. Analytical completeness is calculated as follows: 

% Analytical Completeness = 
Number of Unqualified Results  × 100 Total Number of Results 

 

The 90% analytical completeness objective was met for the majority of the analyses. Exceptions are 

summarized below: 

 Dissolved metals by EPA Method SW6010C – 88.4% 

 EDB by EPA Method SW8011– 77.4% 

 

While the results of dissolved metals and EDB in some samples were qualified as estimated due to QC 

outliers discussed in the previous sections, the data usability of the qualified data is not affected. Qualified 

data are still usable to achieve the project data quality objectives. 

1.2.3 Technical Completeness 

Technical completeness is a quantitative measure of the data usability based on the number of rejected 

data compared to the total number of sample results. The technical completeness goal for each method is 

equal to or greater than 95%. The technical completeness calculation considers all data that are not 

rejected to be usable. The technical completeness is calculated as follows: 
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% Technical Completeness = 
Number of Usable Results  × 100 Total Number of Results 

 

As discussed in the previous section, the non-detected results were not usable and rejected for nitrate and 

nitrite as nitrogen in five samples and o-phosphate in four samples due to the holding time exceedances. 

The technical completeness for EPA Method SW9056A was 98.8% and 100% for all other methods 

exceeding the 95% technical completeness objective. Therefore, the project data quality objectives were 

achieved for all methods for the Pilot Test groundwater monitoring events.  

1.2.4 Holding Time Completeness 

Holding time completeness is defined as the ratio of the number of samples analyzed within the analysis 

holding time to the total number of samples collected. The holding time completeness goal for each 

method is 100%. For the Pilot Test groundwater monitoring events, the holding time completeness was 

100% for all methods with the following exceptions: 

 Alkalinity by SM 2320B – 96.2% 

 O-phosphate by SM 4500 PE – 98.3% 

 VOCs by EPA Method SW8260B – 99.9% 

 Anions by EPA Method 9056A – 98.3% 

 

 As discussed in the previous sections, alkalinity in 7 samples, bromide in 3 samples, o-phosphate in 7 

samples, nitrate and nitrite as nitrogen in 5 samples, and toluene in 4 VOC samples were analyzed outside 

their respective holding time requirements. The results of alkalinity, bromide and toluene in the affected 

samples were qualified as estimated, the data usability of these qualified results however is not affected. 

While the non-detected results for o-phosphate in 4 samples and nitrate and nitrite as nitrogen in 5 
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samples were rejected, the technical completeness for EPA Method 9056A was 98.3% and met the 95% 

technical completeness objective.  

1.3 Analysis Completeness 

As a part of the data review process, APTIM reviewed chain-of-custody forms against the laboratory data 

packages and electronic data deliverables to ensure that analytical results were reported for all the 

requested methods and samples. On August 7, 2018, four groundwater samples were collected from wells 

KAFB-106MW1-I, KAFB-106MW2-I, KAFB-106MW1-S, and KAFB-106MW2-S and shipped to 

Empirical laboratory for VOCs, EDB, dissolved metals, and anions analyses. Due to Empirical laboratory 

closure, these four samples were not recovered from the laboratory and were not analyzed and reported 

from either Empirical or Test America. The listed four wells were re-sampled for VOCs, EDB, dissolved 

metals and anions on August 15, 2018 and were analyzed and reported by Test America. With the 

exception of the four samples from August 7, 2018,   the review indicated that analytical results were 

reported for all methods and for all samples as planned.  

1.4 Representativeness and Comparability  

During sampling, samplers followed the approved Pilot Test Work Plan, site-specific QAPjP 

requirements (USACE, 2011) and established sampling SOPs to collect, preserve, document, and ship 

samples to off-site laboratories, thus ensuring the representativeness of the groundwater samples collected 

for the Pilot Test groundwater monitoring period.  

From each groundwater monitoring well, VOC samples were collected in three 40-milliliter (mL) volatile 

organic analysis (VOA) vials preserved with hydrochloric acid, and EDB samples by EPA Method 

SW8011 were stored in three 40-mL VOA vials preserved with ice only. Upon sample receipt, the 

laboratory reviewed sample conditions to ensure that sample containers, preservatives (when applicable), 

and requested analyses matched the chain-of-custody requirements. The laboratory also reviewed VOA 
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vials to verify the presence or absence of any headspace. As documented on the laboratory case narratives 

and sample receipt forms, a pea-size headspace was present in a few VOC and EDB samples. Following 

EPA guidance and laboratory SOP requirements, the laboratory selected available vials without any 

headspace for the requested analysis to ensure that the reported data were representative. As the VOA vial 

selected for the analysis was bubbles free, there is no impact on the data quality and usability.  

The primary laboratories Empirical and Test America in Savannah, West Sacramento, and Earth City are 

DoD Environmental Laboratory Accreditation Program-certified and adhered to the most current EPA 

Method and SM requirements, site-specific QAPjP (USACE, 2011), and DoD QSM (2017) requirements 

to prepare, analyze, and report the data. This ensures the comparability of the analytical results between 

different samples and different sampling events. An EPA Level III data review was performed on 100% 

of the samples submitted for VOCs, EDB, dissolved metals, dissolved gases, VFAs, and wet chemistry 

analyses to verify that the laboratories complied with the DoD QSM, site-specific QAPjP, and method 

requirements. Limited data review was also performed for the results of QuantArray-Chlor, fluorescein 

dye, hydrogen and EDB stable isotope. Analytical results that were outside the established QC 

requirements were qualified and the data quality and usability were discussed in the previous sections. 

Based on a review of the completed sample collection logs, chain-of-custody forms, sample receipt forms, 

and laboratory data packages, the analytical results reported for the Pilot Test groundwater monitoring 

events have met the comparability requirements.  

1.5 Summary 

The analytical data reported for the Pilot Test groundwater monitoring events have been reviewed for 

precision, bias, representativeness, comparability, and completeness. Data quality exceedances consisted 

of holding time outliers, biased surrogate, LCS, and MS/MSD recoveries and precisions, non-compliant 

precisions between primary and secondary columns, CCV and ICP serial dilution outliers, and low-level 

laboratory and field blank contamination. The affected data were qualified as estimated or not detected. 
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With the exception of holding time violations for four o-phosphate samples and five nitrate and nitrite as 

nitrogen samples, the degree of these data quality exceedances was considered minor, and the data 

usability was not affected. As a result of the holding time violations, the non-detected results for o-

phosphate in four samples and nitrate and nitrite as nitrogen in five samples were rejected and not usable. 

The 95% technical completeness goal was exceeded for all methods for the Pilot Test groundwater 

monitoring events. All data are usable for their intended purposes.  
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

KAFB-106EX1
106EX1-BL-

062917
REG E300 TASTL

KAFB-106EX2
106EX2-BL-

062917
REG E300 TASTL

KAFB-106IN1 106IN1-BL-062917 REG E300 TASTL

KAFB-106EX1
106EX1-BL-

062917
REG QUANTARRAY MI

KAFB-106EX2
106EX2-BL-

062917
REG QUANTARRAY MI

KAFB-106IN1 106IN1-BL-062917 REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106EX1
106EX1-BL-

062917
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-BL-

062917
REG FLUORIMETRIC CHL

KAFB-106IN1 106IN1-BL-062917 REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106EX1
106EX1-BL-

062917
REG IRMS USGS

KAFB-106EX2
106EX2-BL-

062917
REG IRMS USGS

KAFB-106IN1 106IN1-BL-062917 REG IRMS USGS

160-23091-
1

KAFB-106063 106063-BL-071817 REG E300 TASTL

160-23091-
1

KAFB-106MW1-I
106MW1I-BL-

071817
REG E300 TASTL

KAFB-106063 106063-BL-071817 REG QUANTARRAY MI

KAFB-106MW1-I
106MW1I-BL-

071817
REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106IN1

06/29/2017

160-23091-
1

71_144OF

106IN1-BL-062917 REG

FLUOR

9720

KAFB-106EX1
106EX1-BL-

062917
REG

KAFB-106EX2
106EX2-BL-

062917
REG

KAFB_001

KAFB-106EX1
106EX1-BL-

062917
REG

KAFB-106EX2
106EX2-BL-

062917
REG

KAFB-106IN1 106IN1-BL-062917 REG

USGS

56_056OG

KAFB-106063 106063-BL-071817 REG

7/18/2017

9722
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EDB In Situ Biodegradation Pilot Test Report Page 1 of 44

April 2019
KAFB-019-0001
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E300M APTIM
RSK-175 APTIM

KAFB-106063 106063-BL-071817 REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-BL-

071817
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063 106063-BL-071817 REG IRMS USGS

KAFB-106MW1-I
106MW1I-BL-

071817
REG IRMS USGS

106MW2I-BL-
072417

REG E300 TASTL

106MW2I-BL-FD-
072417

FD E300 TASTL

56_056OG KAFB-106MW2-I
106MW2I-BL-

072417
REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
106MW2I-BL-

072417
REG FLUORIMETRIC CHL

106MW2I-BL-FD-
072417

FD FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

7/24/2017

KAFB_001

160-23530-
1

106063-BL-071817

KAFB-106MW1-I
106MW1I-BL-

071817

USGS

REG

KAFB-106MW1-I
106MW1I-BL-

071817
REG

REG

KAFB-106MW2-I

FLUOR

KAFB_001

KAFB-106063

9725 KAFB-106MW2-I

106MW2I-BL-
072417

REG

106MW2I-BL-FD-
072417

FD

FLUOR KAFB-106MW2-I

106MW2I-BL-
072417

REGKAFB-106MW2-I

7/18/2017

9722
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E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

106MW2I-BL-
072417

REG IRMS USGS

106MW2I-BL-FD-
072417

FD IRMS USGS

160-23826-
1

KAFB-106MW2-S
106MW2S-BL-

080717
REG E300 TASTL

30_031OH KAFB-106MW2-S
106MW2S-BL-

080717
REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM

FLUOR KAFB-106MW2-S
106MW2S-BL-

080717
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

USGS KAFB-106MW2-S
106MW2S-BL-

080717
REG IRMS USGS

160-23826-
1

KAFB-106064 106064-BL-081617 REG E300 TASTL

20_063OH KAFB-106064 106064-BL-081617 REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM

FLUOR KAFB-106064 106064-BL-081617 REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

USGS KAFB-106064 106064-BL-081617 REG IRMS USGS

KAFB-106063 106063-BL-091817 REG E300 TASTL

KAFB-106MW1-I
106MW1I-BL-

091817
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

9/18/2017 FLUOR KAFB-106063 106063-BL-091817 REG FLUORIMETRIC CHL

FLUOR KAFB-106MW1-I
106MW1I-BL-

091817
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN

9/18/2017
KAFB_003

7/24/2017

KAFB_001

08/07/2017

9731

106MW2I-BL-FD-
072417

FD

USGS KAFB-106MW2-I

KAFB-106MW2-I

KAFB-106MW2-S

KAFB-106064 106064-BL-081617 REG

106MW2S-BL-
080717

REG

KAFB_002 KAFB-106MW2-S
106MW2S-BL-

080717
REG

KAFB_002 KAFB-106064 106064-BL-081617 REG

160-24564-
1

08/16/2017

9737

9743
KAFB-106063

9/18/2017

KAFB-106063

106063-BL-091817 REG

KAFB-106MW1-I
106MW1I-BL-

091817
REG

106063-BL-091817 REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SW8011 EPLN
SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063 106063-BL-091817 REG IRMS USGS

KAFB-106MW1-I
106MW1I-BL-

091817
REG IRMS USGS

KAFB-106064 106064-BL-091917 REG E300 TASTL

KAFB-106MW1-S
106MW1S-BL-

091917
REG E300 TASTL

106MW2I-BL-
091917

REG E300 TASTL

106MW2I-BL-FD-
091917

FD E300 TASTL

KAFB-106MW2-S
106MW2S-BL-

091917
REG E300 TASTL

KAFB-106064 106064-BL-091917 REG E300 TASTL

KAFB-106MW2-S
106MW2S-BL-

091917
REG E300 TASTL

86_066OI KAFB-106MW1-S
106MW1S-BL-

091917
REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106064 106064-BL-091917 REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-BL-

091917
REG FLUORIMETRIC CHL

106MW2I-BL-
091917

REG FLUORIMETRIC CHL

9/18/2017

REG106063-BL-091817KAFB-106063

KAFB_003

FLUOR

KAFB-106MW1-I
106MW1I-BL-

091817
REG

160-24580-
1

USGS

160-24564-
1

KAFB-106MW2-I

KAFB-106MW2-S

9/19/2017

REG

KAFB-106MW2-I

106MW2I-BL-
091917

REG

106MW2I-BL-FD-
091917

FD

106MW2S-BL-
091917

REG

KAFB-106MW2-I

9744

KAFB-106064 106064-BL-091917 REG

KAFB-106MW1-S
106MW1S-BL-

091917
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

106MW2I-BL-FD-
091917

FD FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-BL-

091917
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106064 106064-BL-091917 REG IRMS USGS

KAFB-106MW1-S
106MW1S-BL-

091917
REG IRMS USGS

106MW2I-BL-
091917

REG IRMS USGS

106MW2I-BL-FD-
091917

FD IRMS USGS

KAFB-106MW2-S
106MW2S-BL-

091917
REG IRMS USGS

KAFB-106EX1
106EX1-BL-

092617
REG E300 TASTL

KAFB-106EX2
106EX2-BL-

092617
REG E300 TASTL

KAFB-106IN1 106IN1-BL-092617 REG E300 TASTL

FLUOR

USGS

KAFB_003

KAFB-106064

9/19/2017

KAFB-106MW2-I

106064-BL-091917 REG

KAFB-106MW1-S
106MW1S-BL-

091917
REG

KAFB-106MW2-I

KAFB-106MW2-I

106MW2I-BL-
091917

REG

106MW2I-BL-FD-
091917

FD

KAFB-106MW2-S
106MW2S-BL-

091917
REG

9/26/2017
160-24706-

1
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106EX1
106EX1-BL-

092617
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-BL-

092617
REG FLUORIMETRIC CHL

KAFB-106IN1 106IN1-BL-092617 REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106EX1
106EX1-BL-

092617
REG IRMS USGS

KAFB-106EX2
106EX2-BL-

092617
REG IRMS USGS

KAFB-106IN1 106IN1-BL-092617 REG IRMS USGS

106IN1-P1R-
100217-1

REG FLUORIMETRIC CHL

106IN1-P1R-
100217-2

REG FLUORIMETRIC CHL

106IN1-P1R-
100217-1

REG IRMS USGS

106IN1-P1R-
100217-2

REG IRMS USGS

FLUOR KAFB-106IN1
106IN1-P1R-

100217-3
REG FLUORIMETRIC CHL

USGS KAFB-106IN1
106IN1-P1R-

100317-3
REG IRMS USGS

KAFB-106063
106063-P1R-

100417
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

100417
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-
100417-FD

FD FLUORIMETRIC CHL

KAFB-106EX1
106EX1-P1R-

100417
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1R-

100417
REG FLUORIMETRIC CHL

10/4/2017 FLUOR

FLUOR10/4/2017

9746

USGS

10/03/2017

106EX2-BL-
092617

REG

9/26/2017

REG

KAFB-106IN1 106IN1-BL-092617

FLUOR

KAFB_003

KAFB-106EX1
106EX1-BL-

092617
REG

KAFB-106EX2

KAFB-106EX1
106EX1-BL-

092617

KAFB-106EX2

REG

KAFB-106IN1 106IN1-BL-092617 REG

106EX2-BL-
092617

REG

USGS KAFB-106IN1

10/02/2017

FLUOR KAFB-106IN1
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106MW1-I
106MW1I-P1R-

100417
REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1R-

100417
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

100417
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1R-

100417
REG FLUORIMETRIC CHL

KAFB-106063
106063-P1R-

100417
REG IRMS USGS

106064-P1R-
100417

REG IRMS USGS

106064-P1R-
100417-FD

FD IRMS USGS

KAFB-106EX1
106EX1-P1R-

100417
REG IRMS USGS

KAFB-106EX2
106EX2-P1R-

100417
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1R-

100417
REG IRMS USGS

KAFB-106MW1-S
106MW1S-P1R-

100417
REG IRMS USGS

KAFB-106MW2-I
106MW2I-P1R-

100417
REG IRMS USGS

KAFB-106MW2-S
106MW2S-P1R-

100417
REG IRMS USGS

KAFB-106063
106063-P1R-

100617
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

100617
REG FLUORIMETRIC CHL

KAFB-106EX1
106EX1-P1R-

100617
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1R-

100617
REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1R-

100617
REG FLUORIMETRIC CHL

106MW1S-P1R-
100617

REG FLUORIMETRIC CHL

106MW1S-P1R-
100617-FD

FD FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

100617
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1R-

100617
REG FLUORIMETRIC CHL

KAFB-106063
106063-P1R-

100617
REG IRMS USGS

KAFB-106064
106064-P1R-

100617
REG IRMS USGS

KAFB-106EX1
106EX1-P1R-

100617
REG IRMS USGS

KAFB-106EX2
106EX2-P1R-

100617
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1R-

100617
REG IRMS USGS

106MW1S-P1R-
100617

REG IRMS USGS

106MW1S-P1R-
100617-FD

FD IRMS USGS

KAFB-106MW2-I
106MW2I-P1R-

100617
REG IRMS USGS

10/4/2017

FLUOR

10/6/2017 USGS

10/6/2017

USGS

KAFB-106MW1-S

KAFB-106MW1-S

FLUOR

USGS

KAFB-106064
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

10/6/2017 USGS KAFB-106MW2-S
106MW2S-P1R-

100617
REG IRMS USGS

KAFB-106063
106063-P1R-

100917
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

100917
REG FLUORIMETRIC CHL

KAFB-106EX1
106EX1-P1R-

100917
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1R-

100917
REG FLUORIMETRIC CHL

106MW1I-P1R-
100917

REG FLUORIMETRIC CHL

106MW1I-P1R-
100917-FD

FD FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1R-

100917
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

100917
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1R-

100917
REG FLUORIMETRIC CHL

KAFB-106063
106063-P1R-

100917
REG IRMS USGS

KAFB-106064
106064-P1R-

100917
REG IRMS USGS

KAFB-106EX1
106EX1-P1R-

100917
REG IRMS USGS

KAFB-106EX2
106EX2-P1R-

100917
REG IRMS USGS

106MW1I-P1R-
100917

REG IRMS USGS

106MW1I-P1R-
100917-FD

FD IRMS USGS

KAFB-106MW1-S
106MW1S-P1R-

100917
REG IRMS USGS

KAFB-106MW2-I
106MW2I-P1R-

100917
REG IRMS USGS

KAFB-106MW2-S
106MW2S-P1R-

100917
REG IRMS USGS

KAFB-106063
106063-P1R-

101217
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

101217
REG FLUORIMETRIC CHL

KAFB-106EX1
106EX1-P1R-

101217
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1R-

101217
REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1R-

101217
REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1R-

101217
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

101217
REG FLUORIMETRIC CHL

106MW2S-P1R-
101217

REG FLUORIMETRIC CHL

106MW2S-P1R-
101217-FD

FD FLUORIMETRIC CHL

KAFB-106063
106063-P1R-

101217
REG IRMS USGS

KAFB-106064
106064-P1R-

101217
REG IRMS USGS

USGS

10/12/2017

FLUOR

10/12/2017

FLUOR

KAFB-106MW2-S

KAFB-106MW1-I
USGS

10/09/2017

FLUOR
KAFB-106MW1-I
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106EX1
106EX1-P1R-

101217
REG IRMS USGS

KAFB-106EX2
106EX2-P1R-

101217
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1R-

101217
REG IRMS USGS

KAFB-106MW1-S
106MW1S-P1R-

101217
REG IRMS USGS

KAFB-106MW2-I
106MW2I-P1R-

101217
REG IRMS USGS

106MW2S-P1R-
101217

REG IRMS USGS

106MW2S-P1R-
101217-FD

FD IRMS USGS

KAFB-106063
106063-P1R-

101617
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

101617
REG FLUORIMETRIC CHL

106EX1-P1R-
101617

REG FLUORIMETRIC CHL

106EX1-P1R-
101617-FD

FD FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1R-

101617
REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1R-

101617
REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1R-

101617
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

101617
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1R-

101617
REG FLUORIMETRIC CHL

KAFB-106063
106063-P1R-

101617
REG IRMS USGS

KAFB-106064
106064-P1R-

101617
REG IRMS USGS

106EX1-P1R-
101617

REG IRMS USGS

106EX1-P1R-
101617-FD

FD IRMS USGS

KAFB-106EX2
106EX2-P1R-

101617
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1R-

101617
REG IRMS USGS

KAFB-106MW1-S
106MW1S-P1R-

101617
REG IRMS USGS

KAFB-106MW2-I
106MW2I-P1R-

101617
REG IRMS USGS

KAFB-106MW2-S
106MW2S-P1R-

101617
REG IRMS USGS

KAFB-106063
106063-P1R-

102017
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

102017
REG FLUORIMETRIC CHL

KAFB-106EX1
106EX1-P1R-

102017
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1R-

102017
REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1R-

102017
REG FLUORIMETRIC CHL

USGS10/12/2017

10/16/2017

10/16/2017

USGS

USGS

FLUOR10/20/2017

KAFB-106EX1

KAFB-106MW2-S

FLUOR

KAFB-106EX1
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106MW1-S
106MW1S-P1R-

102017
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

102017
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1R-

102017
REG FLUORIMETRIC CHL

KAFB-106063
106063-P1R-

102017
REG IRMS USGS

KAFB-106064
106064-P1R-

102017
REG IRMS USGS

KAFB-106EX1
106EX1-P1R-

102017
REG IRMS USGS

KAFB-106EX2
106EX2-P1R-

102017
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1R-

102017
REG IRMS USGS

KAFB-106MW1-S
106MW1S-P1R-

102017
REG IRMS USGS

106MW2I-P1R-
102017

REG IRMS USGS

106MW2I-P1R-
102017-FD

FD IRMS USGS

KAFB-106MW2-S
106MW2S-P1R-

102017
REG IRMS USGS

KAFB-106063
106063-P1R-

102417
REG E300 TASTL

KAFB-106064
106064-P1R-

102417
REG E300 TASTL

106EX1-P1R-
102417

REG E300 TASTL

106EX1-P1R-
102417-FD

FD E300 TASTL

KAFB-106MW1-S
106MW1S-P1R-

102417
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P1R-

102417
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

102417
REG FLUORIMETRIC CHL

KAFB-106EX1
106EX1-P1R-

102417
REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1R-

102417
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

KAFB-106064
106064-P1R-

102417
REG

10/24/2017

9757

KAFB-106063

KAFB-106MW1-S

FLUOR

10/20/2017

KAFB-106MW2-I

KAFB-106EX1

USGS

160-25239-
1

160-25239-
1

106063-P1R-
102417

REG

KAFB-106064
106064-P1R-

102417
REG

KAFB-106EX1

106EX1-P1R-
102417

REG

106EX1-P1R-
102417-FD

FD

106MW1S-P1R-
102417

REG

FLUOR

KAFB-106063
106063-P1R-

102417
REG

KAFB_004
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063
106063-P1R-

102417
REG IRMS USGS

KAFB-106064
106064-P1R-

102417
REG IRMS USGS

106EX1-P1R-
102417

REG IRMS USGS

106EX1-P1R-
102417-FD

FD IRMS USGS

KAFB-106MW1-S
106MW1S-P1R-

102417
REG IRMS USGS

KAFB-106EX2
106EX2-P1R-

102517
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P1R-

102517
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P1R-

102517
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P1R-

102517
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106EX2
106EX2-P1R-

102517
REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1R-

102517
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

102517
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1R-

102517
REG FLUORIMETRIC CHL

10/25/2017

106MW1S-P1R-
102417

REG

KAFB_004

REG
106064-P1R-

102417
KAFB-106064

FD

KAFB_004

KAFB-106MW1-S

FLUOR

KAFB-106MW1-I

10/24/2017

106EX1-P1R-
102417-FD

USGS
KAFB-106EX1

KAFB-106EX1

106EX1-P1R-
102417

REG

106MW2I-P1R-
102517

REG

160-25239-
1

9758

KAFB-106EX2
106EX2-P1R-

102517

KAFB-106MW2-S
106MW2S-P1R-

102517
REG

REG

106MW1I-P1R-
102517

REG

KAFB-106MW2-I
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106EX2
106EX2-P1R-

102517
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1R-

102517
REG IRMS USGS

KAFB-106MW2-I
106MW2I-P1R-

102517
REG IRMS USGS

KAFB-106MW2-S
106MW2S-P1R-

102517
REG IRMS USGS

KAFB-106063
106063-P1R-

110117
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1R-

110117
REG FLUORIMETRIC CHL

KAFB-106EX1
106EX1-P1R-

110117
REG FLUORIMETRIC CHL

106EX2-P1R-
110117

REG FLUORIMETRIC CHL

106EX2-P1R-
110117-FD

FD FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1R-

110117
REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1R-

110117
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1R-

110117
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1R-

110117
REG FLUORIMETRIC CHL

KAFB-106063
106063-P1R-

110117
REG IRMS USGS

KAFB-106064
106064-P1R-

110117
REG IRMS USGS

KAFB-106EX1
106EX1-P1R-

110117
REG IRMS USGS

10/25/2017

11/1/2017

USGS

106MW2I-P1R-
102517

106MW2I-P1R-
102517

REG

KAFB_004

KAFB_004

KAFB-106MW2-I

KAFB-106MW2-I

106MW2S-P1R-
102517

KAFB-106MW2-S REG

USGS

KAFB-106EX2
106EX2-P1R-

102517
REG

KAFB-106MW1-I
106MW1I-P1R-

102517
REG

REG

FLUOR
KAFB-106EX2
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

11/1/2017
106EX2-P1R-

110117
REG IRMS USGS

106EX2-P1R-
110117-FD

FD IRMS USGS

KAFB-106MW1-I
106MW1I-P1R-

110117
REG IRMS USGS

KAFB-106MW1-S
106MW1S-P1R-

110117
REG IRMS USGS

KAFB-106MW2-I
106MW2I-P1R-

110117
REG IRMS USGS

KAFB-106MW2-S
106MW2S-P1R-

110117
REG IRMS USGS

KAFB-106063
106063-P1P-

111517
REG E300 TASTL

KAFB-106064
106064-P1P-

111517
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P1P-

111517
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P1P-

111517
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P1P-

111517
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P1P-

111517
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1P-

111517
REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1P-

111517
REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1P-

111517
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1P-

111517
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

11/15/2017

KAFB_005

REG

USGS

KAFB-106MW1-I

160-25627-
1

KAFB-106EX2

KAFB-106MW1-I

11/1/2017

9761

KAFB-106MW2-I
106MW2I-P1P-

111517
REG

KAFB-106063
106063-P1P-

111517
REG

106MW1I-P1P-
111517

REG

KAFB-106064
106064-P1P-

111517
REG

KAFB-106MW1-S
106MW1S-P1P-

111517
REG

FLUOR

KAFB-106064
106064-P1P-

111517
REG

106MW1I-P1P-
111517

KAFB-106063
106063-P1P-

111517
REG
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB_005 KAFB-106MW1-I
106MW1I-P1P-

111517
REG SW8260B EPLN

KAFB-106MW1-I
106MW1I-P1P-

111517
REG SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063
106063-P1P-

111517
REG IRMS USGS

KAFB-106064
106064-P1P-

111517
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1P-

111517
REG IRMS USGS

KAFB-106MW1-S
106MW1S-P1P-

111517
REG IRMS USGS

KAFB-106MW2-I
106MW2I-P1P-

111517
REG IRMS USGS

KAFB-106EX1
106EX1-P1P-

111617
REG E300 TASTL

KAFB-106EX2
106EX2-P1P-

111617
REG E300 TASTL

106IN1-P1P-
111617

REG E300 TASTL

106IN1-P1P-
111617-FD

FD E300 TASTL

KAFB-106MW2-S
106MW2S-P1P-

111617
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106EX1
106EX1-P1P-

111617
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1P-

111617
REG FLUORIMETRIC CHL

KAFB-106IN1
106IN1-P1P-

111617
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1P-

111617
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

11/16/2017

KAFB_005 REG
106EX1-P1P-

111617
KAFB-106EX1

11/15/2017

KAFB_005

KAFB-106MW2-I

9762

KAFB_005

KAFB-106MW1-S

KAFB-106MW1-S

11/15/2017

REG
106MW1S-P1P-

111517

REG

106MW2I-P1P-
111517

REG

160-25627-
1

KAFB-106IN1

USGS

106MW1S-P1P-
111517

KAFB-106EX1

KAFB-106MW2-S

106EX1-P1P-
111617

REG

KAFB-106EX2
106EX2-P1P-

111617
REG

KAFB-106IN1

106IN1-P1P-
111617

REG

106IN1-P1P-
111617-FD

FD

106MW2S-P1P-
111617

REG

FLUOR
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106EX1
106EX1-P1P-

111617
REG IRMS USGS

KAFB-106EX2
106EX2-P1P-

111617
REG IRMS USGS

106IN1-P1P-
111617

REG IRMS USGS

106IN1-P1P-
111617-FD

FD IRMS USGS

KAFB-106MW2-S
106MW2S-P1P-

111617
REG IRMS USGS

KAFB-106063
106063-P1P-

112817
REG E300 TASTL

KAFB-106064
106064-P1P-

112817
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P1P-

112817
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P1P-

112817
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P1P-

112817
REG E300 TASTL

KAFB-106063
106063-P1P-

112817
REG QUANTARRAY MI

KAFB-106064
106064-P1P-

112817
REG QUANTARRAY MI

KAFB-106MW1-I
106MW1I-P1P-

112817
REG QUANTARRAY MI

KAFB-106MW1-S
106MW1S-P1P-

112817
REG QUANTARRAY MI

KAFB-106MW2-S
106MW2S-P1P-

112817
REG QUANTARRAY MI

11/16/2017 KAFB_005 REG
106EX1-P1P-

111617

11/28/2017

11/28/2017

KAFB_005

11/16/2017

11/16/2017

KAFB_005

KAFB-106MW2-S

106IN1-P1P-
111617-FD

FD

106IN1-P1P-
111617

REG

KAFB-106EX2

106MW2S-P1P-
111617

REG

KAFB-106EX1

USGS
KAFB-106IN1

106EX2-P1P-
111617

REG

KAFB-106IN1

160-25791-
1

6_106OK
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E300M APTIM
RSK-175 APTIM

KAFB-106064
106064-P1P-

112817
REG E300M APTIM

KAFB-106064
106064-P1P-

112817
REG RSK-175 APTIM

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P1P-

112817
REG FLUORIMETRIC CHL

KAFB-106064
106064-P1P-

112817
REG FLUORIMETRIC CHL

KAFB-106MW1-I
106MW1I-P1P-

112817
REG FLUORIMETRIC CHL

KAFB-106MW1-S
106MW1S-P1P-

112817
REG FLUORIMETRIC CHL

KAFB-106MW2-S
106MW2S-P1P-

112817
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN

11/28/2017

9764

9764

11/28/2017

KAFB_006

KAFB-106MW2-S
106MW2S-P1P-

112817

KAFB-106064
106064-P1P-

112817

REG

11/28/2017

FLUOR

FLUOR

KAFB-106MW2-S
106MW2S-P1P-

112817

KAFB-106MW1-I
106MW1I-P1P-

112817
REG

KAFB-106MW1-S
106MW1S-P1P-

112817
REG

106063-P1P-
112817

REG

REG

KAFB-106MW1-S
106MW1S-P1P-

112817
REG

KAFB-106063
106063-P1P-

112817
REG

REG

REG

KAFB-106MW1-I
106MW1I-P1P-

112817

KAFB-106063
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063
106063-P1P-

112817
REG IRMS USGS

KAFB-106064
106064-P1P-

112817
REG IRMS USGS

KAFB-106MW1-I
106MW1I-P1P-

112817
REG IRMS USGS

KAFB-106MW1-S
106MW1S-P1P-

112817
REG IRMS USGS

KAFB-106MW2-S
106MW2S-P1P-

112817
REG IRMS USGS

KAFB-106EX1
106EX1-P1P-

112917
REG E300 TASTL

KAFB-106EX2
106EX2-P1P-

112917
REG E300 TASTL

KAFB-106IN1
106IN1-P1P-

112917
REG E300 TASTL

106MW2I-P1P-
112917

REG E300 TASTL

106MW2I-P1P-
112917-FD

FD E300 TASTL

KAFB-106EX1
106EX1-P1P-

112917
REG QUANTARRAY MI

KAFB-106EX2
106EX2-P1P-

112917
REG QUANTARRAY MI

KAFB-106IN1
106IN1-P1P-

112917
REG QUANTARRAY MI

KAFB-106MW2-I
106MW2I-P1P-

112917
REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106EX1
106EX1-P1P-

112917
REG FLUORIMETRIC CHL

KAFB-106EX2
106EX2-P1P-

112917
REG FLUORIMETRIC CHL

KAFB-106IN1
106IN1-P1P-

112917
REG FLUORIMETRIC CHL

KAFB-106MW2-I
106MW2I-P1P-

112917
REG FLUORIMETRIC CHL

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

11/29/2017

KAFB_006

11/28/2017

KAFB_006

USGS

KAFB-106MW2-S
106MW2S-P1P-

112817
REG

160-25791-
1

KAFB-106MW2-I

6_106OK

9765

KAFB-106EX1
106EX1-P1P-

112917

KAFB-106MW2-I

106MW2I-P1P-
112917

REG

KAFB-106EX2
106EX2-P1P-

112917
REG

KAFB-106IN1
106IN1-P1P-

112917
REG

REG

106MW2I-P1P-
112917-FD

FD

FLUOR

KAFB-106EX1
106EX1-P1P-

112917
REG
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106EX1
106EX1-P1P-

112917
REG IRMS USGS

KAFB-106EX2
106EX2-P1P-

112917
REG IRMS USGS

KAFB-106IN1
106IN1-P1P-

112917
REG IRMS USGS

106MW2I-P1P-
112917

REG IRMS USGS

106MW2I-P1P-
112917-FD

FD IRMS USGS

106IN1-P2R-
010218-01

REG E300 TASTL

106IN1-P2R-
010218-02

REG E300 TASTL

9767 KAFB-106IN1
106IN1-P2R-
010218-02

REG E300M APTIM

KAFB-106MW1-I
106MW1I-P2R-

010918
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P2R-

010918
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P2R-

010918
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P2R-

010918
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

11/29/2017

KAFB_006

9768

106MW2I-P1P-
112917-FD

FD

KAFB-106EX2

USGS

KAFB-106MW2-I

106EX2-P1P-
112917

REG

KAFB-106IN1
106IN1-P1P-

112917
REG

KAFB-106MW2-I

106MW2I-P1P-
112917

REG

160-26240-
1

KAFB-106MW1-I
106MW1I-P2R-

010918

01/02/2018

160-26240-
1

KAFB-106IN1

1/9/2018

REG

KAFB-106MW1-S
106MW1S-P2R-

010918
REG
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E353.2 EPLN

SM2320B EPLN
SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106IN1
106IN1-P2R-

011018
REG

KAFB-106063
106063-P2R-

011018
REG E300 TASTL

KAFB-106064
106064-P2R-

011018
REG E300 TASTL

KAFB-106EX1
106EX1-P2R-

011018
REG E300 TASTL

106EX2-P2R-
011018

REG E300 TASTL

106EX2-P2R-
011018-FD

FD E300 TASTL

KAFB-106IN1
106IN1-P2R-
011018-03

REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

9769 KAFB-106IN1
106IN1-P2R-
011018-03

REG E300M APTIM

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
KAFB_007 REG

106063-P2R-
011018

KAFB-106063
1/10/2018

1/10/2018

9768

1/9/2018

KAFB-106MW2-I

160-26240-
1

KAFB-106EX2

REG

KAFB-106MW2-I
106MW2I-P2R-

010918
REG

REG

KAFB-106MW2-S
106MW2S-P2R-

010918
REG

KAFB-106MW2-S
106MW2S-P2R-

010918
REG

KAFB-106MW1-I
106MW1I-P2R-

010918
REG

106MW2I-P2R-
010918

KAFB_007

KAFB-106MW1-S
106MW1S-P2R-

010918

KAFB-106063
106063-P2R-

011018

9769

REG

KAFB-106064
106064-P2R-

011018
REG

KAFB-106EX1
106EX1-P2R-

011018
REG

KAFB-106EX2

106EX2-P2R-
011018

REG

106EX2-P2R-
011018-FD

FD
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

1/10/2018 KAFB_007 KAFB-106063
106063-P2R-

011018
REG SW6010C EPLN

SW8011 EPLN
SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

106EX1-P2R-
011618

REG E300 TASTL

106EX1-P2R-
011618-FD

FD E300 TASTL

KAFB-106EX2
106EX2-P2R-

011618
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P2R-

011618
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P2R-

011618
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

106063-P2R-
011018

KAFB-106063 REG

1/16/2018

KAFB_0071/10/2018

160-26240-
1

9772

REG

KAFB-106064

KAFB-106EX1

106064-P2R-
011018

REG

KAFB-106EX1
106EX1-P2R-

011018

FD

106EX1-P2R-
011618

106EX1-P2R-
011618-FD

KAFB-106EX1

KAFB-106EX2

106EX2-P2R-
011018

REG

106EX2-P2R-
011018-FD

REG

FD

REG

KAFB-106MW1-I
106MW1I-P2R-

011618
REG

KAFB-106MW2-S
106MW2S-P2R-

011618
REG

KAFB-106EX2
106EX2-P2R-

011618
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063
106063-P2R-

011818
REG E300 TASTL

KAFB-106064
106064-P2R-

011818
REG E300 TASTL

KAFB-106MW1-S
106MWIS-P2R-

011818
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P2R-

011818
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E353.2 EPLN

SM2320B EPLN
SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

1/16/2018

1/18/2018

KAFB_008

160-26240-
1

106EX1-P2R-
011618

REG

FD

KAFB-106EX2

106EX1-P2R-
011618-FD

106EX2-P2R-
011618

REG

106MW1I-P2R-
011618

REGKAFB-106MW1-I

106MW2S-P2R-
011618

REGKAFB-106MW2-S

KAFB_008

KAFB-106EX1

9775

KAFB-106063
106063-P2R-

011818
REG

KAFB-106064
106064-P2R-

011818
REG

KAFB-106MW1-S
106MW1S-P2R-

011818
REG

KAFB-106MW2-I
106MW2I-P2R-

011818
REG

KAFB-106063
106063-P2R-

011818
REG
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106IN1
106IN1-P2R-
012418-04

REG E300 TASTL

106MW1I-P2R-
012418

REG E300 TASTL

106MW1I-P2R-
012418-FD

FD E300 TASTL

KAFB-106MW1-S
106MW1S-P2R-

012418
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P2R-

012418
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P2R-

012418
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P2R-

012418
REG QUANTARRAY MI

KAFB-106MW1-S
106MW1S-P2R-

012418
REG QUANTARRAY MI

KAFB-106MW2-I
106MW2I-P2R-

012418
REG QUANTARRAY MI

KAFB-106MW2-S
106MW2S-P2R-

012418
REG QUANTARRAY MI

KAFB-106IN1
106IN1-P2R-

012418
REG E300M APTIM

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106IN1
106IN1-P2R-
012418-04

REG SM4500PE EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN

KAFB-106MW1-I

KAFB_0091/24/2018

1/18/2018 KAFB_008

1/24/2018

KAFB_009

KAFB-106064
106064-P2R-

011818
REG

KAFB-106MW1-S
106MW1S-P2R-

011818
REG

KAFB-106MW2-I
106MW2I-P2R-

011818
REG

59_055pa

9777

KAFB-106MW1-I

106MW1I-P2R-
012418

REG

160-26515-
1

KAFB-106MW1-I

106MW1I-P2R-
012418-FD

FD

KAFB-106MW1-S
106MW1S-P2R-

012418
REG

KAFB-106MW2-I
106MW2I-P2R-

012418
REG

KAFB-106MW2-S
106MW2S-P2R-

012418
REG

106MW1I-P2R-
012418

REG
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Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SW9056A EPLN
E353.2 EPLN

SM2320B EPLN
SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063
106063-P2R-

012518
REG E300 TASTL

KAFB-106064
106064-P2R-

012518
REG E300 TASTL

KAFB-106EX1
106EX1-P2R-

012518
REG E300 TASTL

KAFB-106EX2
106EX2-P2R-

012518
REG E300 TASTL

KAFB-106063
106063-P2R-

012518
REG QUANTARRAY MI

KAFB-106064
106064-P2R-

012518
REG QUANTARRAY MI

KAFB-106EX1
106EX1-P2R-

012518
REG QUANTARRAY MI

KAFB-106EX2
106EX2-P2R-

012518
REG QUANTARRAY MI

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106MW1-I

KAFB_0091/24/2018

1/25/2018

106MW1I-P2R-
012418-FD

FD

KAFB-106MW1-S
106MW1S-P2R-

012418
REG

KAFB-106MW2-I
106MW2I-P2R-

012418
REG

160-26515-
1

59_055pa

9778

KAFB-106063

KAFB-106EX2 REG

KAFB-106EX1
106EX1-P2R-

012518
REG

106EX2-P2R-
012518

KAFB-106MW2-S
106MW2S-P2R-

012418
REG

106063-P2R-
012518

REG

KAFB-106064
106064-P2R-

012518
REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063
106063-P2P-

030618
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P2P-

030618
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P2P-

030618
REG E300 TASTL

106MW2I-P2P-
030618

REG E300 TASTL

106MW2I-P2P-
030618-FD

FD E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E353.2 EPLN

SM2320B EPLN
SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
REG

106MW1I-P2P-
030618

KAFB-106MW1-I

3/6/2018

1/25/2018

KAFB_010

106064-P2R-
012518

REG

KAFB-106063
106063-P2R-

012518

106EX1-P2R-
012518

REG

KAFB-106EX2
106EX2-P2R-

012518
REG

160-27155-
1

KAFB-106MW2-I

KAFB_009

REG

KAFB-106064

KAFB-106EX1

9788

KAFB-106063
106063-P2P-

030618
REG

KAFB-106MW1-I
106MW1I-P2P-

030618
REG

KAFB-106MW1-S
106MW1S-P2P-

030618
REG

KAFB-106MW2-I

106MW2I-P2P-
030618

REG

106MW2I-P2P-
030618-FD

FD

106063-P2P-
030618

REGKAFB-106063

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 24 of 44

April 2019
KAFB-019-0001
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106064
106064-P2P-

030718
REG E300 TASTL

KAFB-106EX1
106EX1-P2P-

030718
REG E300 TASTL

KAFB-106EX2
106EX2-P2P-

030718
REG E300 TASTL

KAFB-106IN1
106IN1-P2P-

030718
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P2P-

030718
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E353.2 EPLN

SM2320B EPLN
SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

3/6/2018 KAFB_010

3/7/2018

KAFB_010

KAFB-106MW1-S
106MW1S-P2P-

030618
REG

REG
106MW1I-P2P-

030618
KAFB-106MW1-I

KAFB-106MW2-I

106MW2I-P2P-
030618

REG

106MW2I-P2P-
030618-FD

FD

160-27155-
1

9788

KAFB-106064
106064-P2P-

030718
REG

KAFB-106EX1
106EX1-P2P-

030718
REG

KAFB-106EX2
106EX2-P2P-

030718
REG

KAFB-106IN1
106IN1-P2P-

030718
REG

KAFB-106MW2-S
106MW2S-P2P-

030718
REG

KAFB-106064
106064-P2P-

030718
REG

KAFB-106EX1
106EX1-P2P-

030718
REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

E353.2 EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106063
106063-P2P-

041018
REG E300 TASTL

KAFB-106064
106064-P2P-

041018
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P2P-

041018
REG E300 TASTL

106MW2S-P2P-
041018

REG E300 TASTL

106MW2S-P2P-
041018-FD

FD E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
REG

106MW2S-P2P-
041018

KAFB-106MW2-SKAFB_0114/10/2018

3/7/2018 KAFB_010

KAFB_011

KAFB-106MW2-S
106MW2S-P2P-

030718

KAFB-106EX2
106EX2-P2P-

030718
REG

KAFB-106IN1
106IN1-P2P-

030718
REG

REG

160-27760-
1

KAFB-106MW2-S

9798

KAFB-106063

KAFB-106MW2-S
REG

106063-P2P-
041018

REG

KAFB-106064
106064-P2P-

041018
REG

KAFB-106MW1-I
106MW1I-P2P-

041018
REG

FD
106MW2S-P2P-

041018-FD

106MW2S-P2P-
041018

106063-P2P-
041018

REG

106064-P2P-
041018

REG

KAFB-106MW1-I
106MW1I-P2P-

041018
REG

KAFB-106063

KAFB-106064

4/10/2018
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

4/10/2018 KAFB_011 KAFB-106MW2-S
106MW2S-P2P-

041018
REG SW6010C EPLN

SW8011 EPLN
SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106EX1
106EX1-P2P-

041118
REG E300 TASTL

KAFB-106EX2
106EX2-P2P-

041118
REG E300 TASTL

KAFB-106IN1
106IN1-P2P-

041118
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P2P-

041118
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P2P-

041118
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

REG
106MW2S-P2P-

041018

KAFB_0114/10/2018

4/11/2018

4/11/2018

9799

KAFB-106MW2-I

KAFB_011

KAFB_011

106MW2I-P2P-
041118

KAFB-106MW2-I

REG
106MW2I-P2P-

041118

KAFB-106EX1

KAFB-106MW1-S

KAFB-106IN1
106IN1-P2P-

041118
REG

106MW1S-P2P-
041118

106EX1-P2P-
041118

REG

KAFB-106EX2
106EX2-P2P-

041118
REG

106MW2S-P2P-
041018-FD

FD

160-27760-
1

KAFB-106MW2-S

REG

KAFB-106MW2-I
106MW2I-P2P-

041118
REG

KAFB-106EX1
106EX1-P2P-

041118
REG

KAFB-106EX2
106EX2-P2P-

04118
REG

KAFB-106IN1
106IN1-P2P-

041118
REG

KAFB-106MW1-S
106MW1S-P2P-

041118
REG

REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106063
106063-P2P-

050818
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P2P-

050818
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P2P-

050818
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P2P-

050818
REG E300 TASTL

KAFB-106063
106063-P2P-

050818
REG QUANTARRAY APTIM

KAFB-106MW1-I
106MW1I-P2P-

050818
REG QUANTARRAY APTIM

KAFB-106MW1-S
106MW1S-P2P-

050818
REG QUANTARRAY APTIM

KAFB-106MW2-I
106MW2I-P2P-

050818
REG QUANTARRAY APTIM

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

106064-P2P-
050918

REG E300 TASTL

106064-P2P-
050918-FD

FD E300 TASTL

KAFB-106EX1
106EX1-P2P-

050918
REG E300 TASTL

KAFB-106EX2
106EX2-P2P-

050918
REG E300 TASTL

KAFB-106IN1
106IN1-P2P-

050918
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P2P-

050918
REG E300 TASTL5/9/2018

160-28253-
1

05/08/2018

160-28253-
1

5/9/2018

160-28253-
1

94_038PE

9812
KAFB-106MW1-S

106MW1S-P2P-
050818

REG

KAFB-106MW1-I
106MW1I-P2P-

050818
REG

KAFB-106063
106063-P2P-

050818
REG

KAFB-106MW1-I
106MW1I-P2P-

050818
REG

106MW1S-P2P-
050818

REG

KAFB-106MW2-I
106MW2I-P2P-

050818
REG

KAFB-106MW2-I
106MW2I-P2P-

050818
REG

106063-P2P-
050818

REG

KAFB-106064

KAFB_012

KAFB-106063

KAFB-106MW1-S
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

94_038PE KAFB-106064
106064-P2P-

050918
REG QUANTARRAY APTIM

94_038PE KAFB-106EX1
106EX1-P2P-

050918
REG QUANTARRAY APTIM

KAFB-106EX2
106EX2-P2P-

050918
REG QUANTARRAY APTIM

KAFB-106IN1
106IN1-P2P-

050918
REG QUANTARRAY APTIM

KAFB-106MW2-S
106MW2S-P2P-

050918
REG QUANTARRAY APTIM

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

6/12/2018
160-28933-

1
KAFB-106063

106063-P2P-
061218

REG E300 TASTL

5/9/2018

KAFB_012

KAFB_012

9813

94_038PE

KAFB-106064

KAFB-106EX2

KAFB-106IN1

KAFB-106EX2

106064-P2P-
050918

REG

106064-P2P-
050918-FD

FD

KAFB-106EX1
106EX1-P2P-

050918
REG

106EX2-P2P-
050918

REG

106IN1-P2P-
050918

REG

KAFB-106MW2-S
106MW2S-P2P-

050918
REG

REG

KAFB-106064

106064-P2P-
050918

REG

106064-P2P-
050918-FD

FD

KAFB-106EX1
106EX1-P2P-

050918
REG

106EX2-P2P-
050918

REG

KAFB-106IN1
106IN1-P2P-

050918
REG

KAFB-106MW2-S
106MW2S-P2P-

050918
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106MW1-I
106MW1I-P2P-

061218
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P2P-

061218
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

106064-P2P-
061418

REG E300 TASTL

106064-P2P-
061418-FD

FD E300 TASTL

KAFB-106EX1
106EX1-P2P-

061418
REG E300 TASTL

KAFB-106EX2
106EX2-P2P-

061418
REG E300 TASTL

KAFB-106IN1
106IN1-P2P-

061418
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P2P-

061418
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P2P-

061418
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

6/12/2018
160-28933-

1

6/12/2018

6/12/2018

9822

6/14/2018

KAFB-106063
106063-P2P-

061218
REG

KAFB-106MW1-I
106MW1I-P2P-

061218
REG

REG

106063-P2P-
061218

REG

KAFB-106MW2-I
106MW2I-P2P-

061218

106MW1I-P2P-
061218

REG

160-28933-
1

KAFB-106064

KAFB_013

KAFB-106063

9820

KAFB-106064

106064-P2P-
061418

REG

106064-P2P-
061418-FD

FD

KAFB-106MW2-I
106MW2I-P2P-

061218
REG

KAFB-106MW1-I

KAFB-106EX1
106EX1-P2P-

061418
REG

KAFB-106EX2
106EX2-P2P-

061418
REG

KAFB-106IN1
106IN1-P2P-

061418
REG

KAFB-106MW1-S
106MW1S-P2P-

061418
REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E300M APTIM
RSK-175 APTIM
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN
SM2320B EPLN

SM4500PE EPLN
SW6010C EPLN
SW8011 EPLN

SW8260B EPLN
SW9056A EPLN

KAFB-106MW1-I
106MW1I-P3P-

080718
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P3P-

080718
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P3P-

080718
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P3P-

080718
REG E300 TASTL

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

6/14/2018

9822

08/07/2018

160-30041-
1

KAFB_013

REG

FD

KAFB-106EX1
106EX1-P2P-

061418
REG

REG

KAFB-106MW2-S
106MW2S-P2P-

061418

REG

KAFB-106MW2-S
106MW2S-P2P-

061418
REG

KAFB-106EX2
106EX2-P2P-

061418
REG

KAFB-106IN1
106IN1-P2P-

061418
REG

KAFB-106064

106064-P2P-
061418

KAFB-106MW2-S
106MW2S-P3P-

080718

KAFB-106MW1-S
106MW1S-P2P-

061418

106064-P2P-
061418-FD

REG

KAFB-106MW1-S
106MW1S-P3P-

080718
REG

KAFB-106MW2-I
106MW2I-P3P-

080718
REG

REG

9827

KAFB-106MW1-I
106MW1I-P3P-

080718
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106063
106063-P3P-

080818
REG E300 TASTL

KAFB-106064
106064-P3P-

080818
REG E300 TASTL

KAFB-106EX1
106EX1-P3P-

080818
REG E300 TASTL

106EX2-P3P-
080818

REG E300 TASTL

106EX2-P3P-
080818-FD

FD E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106MW1-I
106MW1I-P3P-

081518
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P3P-

081518
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P3P-

081518
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P3P-

081518
REG E300 TASTL

8/15/2018

08/08/2018

160-30041-
1

KAFB-106EX2

680-
156637-1

KAFB-106063
106063-P3P-

080818

REG

REG

KAFB-106064
106064-P3P-

080818
REG

KAFB-106EX1
106EX1-P3P-

080818
REG

REG

KAFB-106EX1
106EX1-P3P-

080818
REG

KAFB-106EX2

106EX2-P3P-
080818

REG

106EX2-P3P-
080818-FD

FD

106063-P3P-
080818

KAFB-106EX2

106EX2-P3P-
080818

REG

106EX2-P3P-
080818-FD

FD

160-30197-
1

9828

KAFB-106063

KAFB-106064
106064-P3P-

080818

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 32 of 44

April 2019
KAFB-019-0001



Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
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SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P3P-

081618
REG E300 TASTL

KAFB-106064
106064-P3P-

081618
REG E300 TASTL

106EX1-P3P-
081618

REG E300 TASTL

106EX1-P3P-
081618-FD

FD E300 TASTL

KAFB-106EX2
106EX2-P3P-

081618
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

8/16/2018

KAFB-106EX1

160-30197-
1

KAFB-106EX1

8/15/2018

680-
156725-1

KAFB-106MW1-I
106MW1I-P3P-

081518
REG

KAFB-106MW1-S
106MW1S-P3P-

081518
REG

KAFB-106MW2-I
106MW2I-P3P-

081518
REG

KAFB-106MW2-S
106MW2S-P3P-

081518
REG

9829

KAFB-106MW1-I
106MW1I-P3P-

081518
REG

KAFB-106MW1-S REG

KAFB-106MW2-I

106MW2S-P3P-
081518

REGKAFB-106MW2-S

106EX1-P3P-
081618

680-
156725-1

REG

106MW1S-P3P-
081518

KAFB-106063
106063-P3P-

081618
REG

KAFB-106064
106064-P3P-

081618
REG

106MW2I-P3P-
081518

REG
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Location, Analysis Method, and Sample Delivery Group

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106MW1-I
106MW1I-P3P-

082118
REG QUANTARRAY MI

KAFB-106MW1-S
106MW1S-P3P-

082118
REG QUANTARRAY MI

KAFB-106MW2-I
106MW2I-P3P-

082118
REG QUANTARRAY MI

KAFB-106MW2-S
106MW2S-P3P-

082118
REG QUANTARRAY MI

106MW1I-P3P-
082118

REG E300 TASTL

106MW1I-P3P-
082118-FD

FD E300 TASTL

KAFB-106MW1-S
106MW1S-P3P-

082118
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P3P-

082118
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P3P-

082118
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

680-
156725-1

8/16/2018

KAFB-106EX1

680-
156910-1

8/21/2018

0_093PH

9830

KAFB-106063

KAFB-106MW1-I

160-30327-
1

106EX1-P3P-
081618-FD

KAFB-106064
106064-P3P-

081618

FD

KAFB-106EX2
106EX2-P3P-

081618
REG

106063-P3P-
081618

REG

REG

KAFB-106EX1

106EX1-P3P-
081618

REG

106MW1I-P3P-
082118

REG

106MW1I-P3P-
082118-FD

FD

KAFB-106MW1-I

106EX1-P3P-
081618-FD

FD

KAFB-106EX2
106EX2-P3P-

081618
REG

KAFB-106MW1-S
106MW1S-P3P-

082118
REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P3P-

082218
REG QUANTARRAY MI

KAFB-106064
106064-P3P-

082218
REG QUANTARRAY MI

KAFB-106EX1
106EX1-P3P-

082218
REG QUANTARRAY MI

KAFB-106EX2
106EX2-P3P-

082218
REG QUANTARRAY MI

KAFB-106063
106063-P3P-

082218
REG E300 TASTL

KAFB-106064
106064-P3P-

082218
REG E300 TASTL

KAFB-106EX1
106EX1-P3P-

082218
REG E300 TASTL

KAFB-106EX2
106EX2-P3P-

082218
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV

8/22/2018

680-
156910-1

REG
106EX2-P3P-

082218
KAFB-106EX2

KAFB-106MW2-S
106MW2S-P3P-

082118

680-
156910-1

8/21/2018

KAFB-106MW2-I
106MW2I-P3P-

082118
REG

REG

9832

KAFB-106MW1-I

106MW1I-P3P-
082118

REG

106MW1I-P3P-
082118-FD

FD

KAFB-106MW1-S
106MW1S-P3P-

082118
REG

KAFB-106MW2-I
106MW2I-P3P-

082118
REG

KAFB-106MW2-S
106MW2S-P3P-

082118
REG

0_093PH

160-30327-
1

KAFB-106063
106063-P3P-

082218
REG

KAFB-106064
106064-P3P-

082218
REG

KAFB-106EX1
106EX1-P3P-

082218
REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

8/22/2018
680-

156910-1
KAFB-106EX2

106EX2-P3P-
082218

REG SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106MW1-I
106MW1I-P3P-

082818
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P3P-

082818
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P3P-

082818
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P3P-

082818
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
106063-P3P-

082918
REG E300 TASTL

106063-P3P-
082918-FD

FD E300 TASTL

KAFB-106064
106064-P3P-

082918
REG E300 TASTL

KAFB-106EX1
106EX1-P3P-

082918
REG E300 TASTL

KAFB-106EX2
106EX2-P3P-

082918
REG E300 TASTL

8/22/2018

8/29/2018

106064-P3P-
082218

REG

KAFB-106EX1
106EX1-P3P-

082218
REG

REG

KAFB-106EX2
106EX2-P3P-

082218
REG

106MW1S-P3P-
082818

KAFB-106MW1-S
106MW1S-P3P-

082818
REG

KAFB-106MW2-I

9833

KAFB-106063
106063-P3P-

082218
REG

KAFB-106064

REG

680-
157217-1

KAFB-106MW1-I
106MW1I-P3P-

082818
REG

REG

KAFB-106MW2-S
106MW2S-P3P-

082818
REG

KAFB-106MW2-S
106MW2S-P3P-

082818
REG

KAFB-106MW1-I
106MW1I-P3P-

082818

REG

KAFB-106MW2-I
9834

08/28/2018

160-30445-
1

106MW2I-P3P-
082818

KAFB-106MW1-S

106MW2I-P3P-
082818

160-30445-
1

KAFB-106063
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106MW1-I
106MW1I-P3P-

091118
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P3P-

091118
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P3P-

091118
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P3P-

091118
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

REG
106063-P3P-

082918

KAFB-106063

680-
157273-1

8/29/2018

680-
157805-1

9/11/2018

REG

106063-P3P-
082918-FD

REG
106063-P3P-

082918
KAFB-106063

680-
157273-1

106063-P3P-
082918

106063-P3P-
082918-FD

FD

KAFB-106064
106064-P3P-

082918
REG

KAFB-106EX1
106EX1-P3P-

082918

106EX2-P3P-
082918

REG

REG

KAFB-106EX2
106EX2-P3P-

082918
REG

FD

KAFB-106064
106064-P3P-

082918
REG

160-30672-
1

9835

KAFB-106063

KAFB-106MW1-I
106MW1I-P3P-

091118
REG

106EX1-P3P-
082918

REGKAFB-106EX1

KAFB-106EX2

KAFB-106MW1-S
106MW1S-P3P-

091118
REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P3P-

091218
REG E300 TASTL

106064-P3P-
091218

REG E300 TASTL

106064-P3P-
091218-FD

FD E300 TASTL

KAFB-106EX1
106EX1-P3P-

091218
REG E300 TASTL

KAFB-106EX2
106EX2-P3P-

091218
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

680-
157805-1

9/11/2018

KAFB-106MW2-I
106MW2I-P3P-

091118
REG

KAFB-106MW2-S
106MW2S-P3P-

091118
REG

9839

KAFB-106MW1-I
106MW1I-P3P-

091118
REG

KAFB-106MW1-S REG

KAFB-106MW2-I REG

KAFB-106MW2-S
106MW2S-P3P-

091118
REG

09/12/2018

160-30672-
1

KAFB-106064

680-
157881-1

KAFB-106EX1
106EX1-P3P-

091218

106MW1S-P3P-
091118

KAFB-106063
106063-P3P-

091218
REG

KAFB-106064

106064-P3P-
091218

REG

106064-P3P-
091218-FD

FD

106MW2I-P3P-
091118

REG

KAFB-106EX2
106EX2-P3P-

091218
REG
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106MW2-I
106MW2I-P3P-

100218
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P3P-

100218
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106MW1-I
106MW1I-P3P-

100318
REG E300 TASTL

106MW1S-P3P-
100318

REG E300 TASTL

106MW1S-P3P-
100318-FD

FD E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

10/4/2018
160-31078-

1
KAFB-106063

106063-P3P-
100418

REG E300 TASTL

106063-P3P-
091218

REG

KAFB-106064
106064-P3P-

091218
REG

KAFB-106EX1
106EX1-P3P-

091218
REG

KAFB-106EX2
106EX2-P3P-

091218
REG

10/02/2018

160-31078-
1

680-
158674-1

KAFB-106MW2-I

9840

KAFB-106063

106MW2I-P3P-
100218

9841
KAFB-106MW2-I

106MW2I-P3P-
100218

REG

KAFB-106MW2-S
106MW2S-P3P-

100218

REG

KAFB-106MW1-S

106MW1S-P3P-
100318

REG

KAFB-106MW2-S
106MW2S-P3P-

100218
REG

REG

106MW1S-P3P-
100318-FD

FD

9841

REG

10/03/2018

160-31078-
1

KAFB-106MW1-S

680-
158738-1

KAFB-106MW1-I
106MW1I-P3P-

100318

106MW1I-P3P-
100318

REGKAFB-106MW1-I

KAFB-106MW1-S

106MW1S-P3P-
100318

REG

106MW1S-P3P-
100318-FD

FD
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

KAFB-106064
106064-P3P-

100418
REG E300 TASTL

KAFB-106EX1
106EX1-P3P-

100418
REG E300 TASTL

KAFB-106EX2
106EX2-P3P-

100418
REG E300 TASTL

KAFB-106IN1
106IN1-P3P-

100418
REG E300 TASTL

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106064
106064-P3P-

111418
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P3P-

111418
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P3P-

111418
REG E300 TASTL

KAFB-106064
106064-P3P-

111418
REG QUANTARRAY MI

KAFB-106MW1-I
106MW1I-P3P-

111418
REG QUANTARRAY MI

KAFB-106MW1-S
106MW1S-P3P-

111418
REG QUANTARRAY MI

10/4/2018

11/14/2018

680-
158847-1

KAFB-106063

160-31078-
1

REG

KAFB-106064
106064-P3P-

100418
REG

106063-P3P-
100418

KAFB-106EX1
106EX1-P3P-

100418
REG

KAFB-106EX2
106EX2-P3P-

100418
REG

KAFB-106IN1
106IN1-P3P-

100418
REG

106063-P3P-
100418

50_057

KAFB-106EX2
106EX2-P3P-

100418
REG

KAFB-106IN1

KAFB-106063

KAFB-106EX1
106EX1-P3P-

100418

REG

KAFB-106064
106064-P3P-

100418
REG

REG

106IN1-P3P-
100418

REG

9842

160-31863-
1

10/4/2018
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SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P3P-

111518
REG E300 TASTL

106MW2I-P3P-
111518

REG E300 TASTL

106MW2I-P3P-
111518-FD

FD E300 TASTL

KAFB-106MW2-S
106MW2S-P3P-

111518
REG E300 TASTL

KAFB-106063
106063-P3P-

111518
REG QUANTARRAY MI

KAFB-106MW2-I
106MW2I-P3P-

111518
REG QUANTARRAY MI

KAFB-106MW2-S
106MW2S-P3P-

111518
REG QUANTARRAY MI

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV

11/15/2018

680-
160831-1

REG
106MW2S-P3P-

111518
KAFB-106MW2-S

REG
106MW1I-P3P-

111418
KAFB-106MW1-I

680-
160761-1

11/14/2018

REGKAFB-106MW1-I

680-
160761-1

KAFB-106064
106064-P3P-

111418
REG

106MW1I-P3P-
111418

50_057

9843

KAFB-106064
106064-P3P-

111418
REG

KAFB-106MW1-I
106MW1I-P3P-

111418
REG

106MW1S-P3P-
111418

REGKAFB-106MW1-S

KAFB-106MW1-S REG
106MW1S-P3P-

111418

KAFB-106063
106063-P3P-

111518

106MW2I-P3P-
111518

REG

106MW2I-P3P-
111518-FD

FD

160-31892-
1

KAFB-106MW2-I

REG

KAFB-106MW2-I
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

680-
160831-1

KAFB-106MW2-S
106MW2S-P3P-

111518
REG SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106EX1
106EX1-P3P-

111918
REG E300 TASTL

KAFB-106EX2
106EX2-P3P-

111918
REG E300 TASTL

KAFB-106IN1
106IN1-P3P-

111918
REG E300 TASTL

KAFB-106EX1
106EX1-P3P-

111918
REG QUANTARRAY MI

KAFB-106EX2
106EX2-P3P-

111918
REG QUANTARRAY MI

KAFB-106IN1
106IN1-P3P-

111918
REG QUANTARRAY MI

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106064
106064-P4P-

011619
REG E300 TASTL

KAFB-106MW1-I
106MW1I-P4P-

011619
REG E300 TASTL

KAFB-106MW1-S
106MW1S-P4P-

011619
REG E300 TASTL

KAFB-106064
106064-P4P-
011619-FD

FD QUANTARRAY MI

KAFB-106MW1-I
106MW1I-P4P-

011619
REG QUANTARRAY MI

KAFB-106MW1-S
106MW1S-P4P-

011619
REG QUANTARRAY MI

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV

REG

1/16/2019

680-
163342-1

KAFB-106064

11/15/2018
9844

KAFB-106063
106063-P3P-

111518

106MW2S-P3P-
111518

REG

106MW2I-P3P-
111518

11/19/2018

160-31946-
1

50_057

REG

106MW2I-P3P-
111518-FD

FD

KAFB-106MW2-S

REG

KAFB-106IN1
106IN1-P3P-

111918

REG

KAFB-106IN1
106IN1-P3P-

111918

REG

KAFB-106MW2-I

REG

REG

680-
160953-1

KAFB-106EX1
106EX1-P3P-

111918
REG

KAFB-106EX2
106EX2-P3P-

111918

68_038A

9845

KAFB-106EX1
106EX1-P3P-

111918
REG

KAFB-106EX2
106EX2-P3P-

111918

106064-P4P-

160-32669-
1
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Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

SW8011 TASAV
SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106063
106063-P4P-

011719
REG E300 TASTL

KAFB-106MW2-I
106MW2I-P4P-

011719
REG E300 TASTL

KAFB-106MW2-S
106MW2S-P4P-

011719
REG E300 TASTL

KAFB-106063
106063-P4P-

011719
REG QUANTARRAY MI

KAFB-106MW2-I
106MW2I-P4P-

011719
REG QUANTARRAY MI

KAFB-106MW2-S
106MW2S-P4P-

011719
REG QUANTARRAY MI

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

REG

1/17/2019

1/16/2019
680-

163342-1
KAFB-106064

680-
163342-1

1/16/2019

KAFB-106MW1-I
106MW1I-P4P-

011619
REG

106064-P4P-
011619

REG

106064-P4P-
011619-FD

FD

KAFB-106MW1-I

011619

106064-P4P-
011619-FD

FD

106MW1I-P4P-
011619

REG

160-32669-
1

106MW2S-P4P-
0111719

REG

KAFB-106MW1-S
106MW1S-P4P-

011619
REG

9848

KAFB-106064

KAFB-106MW2-S

KAFB-106MW1-S
106MW1S-P4P-

011619
REG

68_038A

680-
163418-1

KAFB-106063
106063-P4P-

011719
REG

KAFB-106MW2-I
106MW2I-P4P-

011719
REG

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 43 of 44

April 2019
KAFB-019-0001



Sample Date SDG Location Sample ID Sample Type Analytic Method Lab

Appendix G-1 - Table 1. Summary of Samples Collected, Sample Date, Sample 
Location, Analysis Method, and Sample Delivery Group

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

KAFB-106EX1
106EX1-P4P-

012119
REG E300 TASTL

KAFB-106EX2
106EX2-P4P-

012119
REG E300 TASTL

KAFB-106IN1
106IN1-P4P-

012119
REG E300 TASTL

KAFB-106EX1
106EX1-P4P-

012119
REG QUANTARRAY MI

KAFB-106EX2
106EX2-P4P-

012119
REG QUANTARRAY MI

KAFB-106IN1
106IN1-P4P-

012119
REG QUANTARRAY MI

SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV
SM2320B TASAC
SW9056A TASAC
SW6010C TASAV
SW8011 TASAV

SW8260B TASAV
SW9056A TASAV

E300M APTIM
RSK-175 APTIM
E300M APTIM

RSK-175 APTIM
E300M APTIM

RSK-175 APTIM

Notes:

REG : Regular

SDG: Sample Delivery Group

CHL: Crawford Hydrology Lab

EPLN: Empirical Laboratories

MI: Microbial Insights

TASTL: Test America in Earth City

TASAV: Test America in Savannah

TASAC: Test America in West Sacramento

USGS: U.S Geological Survey

1/17/2019

1/21/2019

1/21/2019

9849 REG

REG

106EX2-P4P-
012119

9850

KAFB-106EX1
106EX1-P4P-

012119

KAFB-106063
106063-P4P-

011719

KAFB-106MW2-I
106MW2I-P4P-

011719

106EX2-P4P-
012119

160-32669-
1

68_038A

680-
163514-1

KAFB-106EX1

KAFB-106EX2

KAFB-106IN1
106IN1-P4P-

012119

REG

106EX1-P4P-
012119

REG

REG

KAFB-106IN1
106IN1-P4P-

012119

REG

REG

KAFB-106EX2 REG

KAFB-106MW2-S
106MW2S-P4P-

011719

REG
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APPENDIX G-1 

Kirtland AFB BFF  March 2019 
EDB In Situ Biodegradation Pilot Test Report Page 1 of 2 KAFB-019-0001 
Bulk Fuels Facility, SWMU ST-106/SS-111 

Appendix G-1  – Table 2. Data Qualification Flags and Reason Codes 
 

Data Qualifier Definitions for Organic Data Review 
 

Qualifier Definition
 No Qualifier indicates that the data are acceptable both qualitatively and quantitatively. 

U The analyte was analyzed for but was not detected above the reported limit of quantitation. 
J The analyte was analyzed for and was positively identified, but the reported numerical value 

may not be consistent with the amount actually present in the environmental sample. Results 
are estimated, although the data are considered usable and may be used as appropriate to 
meet project objectives. Results are qualitatively acceptable and quantitatively uncertain. 

J- The analyte was positively identified; the associated numerical value is its approximate 
concentration with a low bias in the sample. 

J+ The analyte was positively identified; the associated numerical value is its approximate 
concentration with a high bias in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a “tentative identification.”  

NJ The analysis indicates the presence of an analyte that has been ”tentatively identified,” and 
the associated value represents its approximate concentration.  

UJ The analyte was not detected above the reported limit of quantitation. However, the reported 
limit of quantitation is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample.  

R The analyte was analyzed for, but the presence or absence of the analyte has not been 
verified. Re-sampling and re-analysis may be necessary to confirm or deny the presence of 
the analyte. Results are rejected, and data are unusable for any purposes. 

 
Data Qualifier Definitions For Inorganic Data Review 

 
Qualifier Definition

 No Qualifier indicates that the data are acceptable both qualitatively and quantitatively. 
U The analyte was analyzed for but was not detected above the level of the reported value. 

The reported value is the limit of quantitation for water and soil for all the analytes except 
cyanide and mercury. For cyanide and mercury, the reported value is the contract-required 
detection limit. 

J The analyte was analyzed for and was positively identified, but the reported numerical value 
may not be consistent with the amount actually present in the environmental sample. Results 
are estimated, although the data are considered usable and may be used as appropriate to 
meet project objectives. Results are qualitatively acceptable and quantitatively uncertain. 

J- The analyte was positively identified; the associated numerical value is its approximate 
concentration with a low bias in the sample. 

J+ The analyte was positively identified; the associated numerical value is its approximate 
concentration with a high bias in the sample. 

UJ The analyte was analyzed for but was not detected above the reported value. The reported 
value may not accurately or precisely represent the sample limit of quantitation. 

R The analyte was analyzed for, but the presence or absence of the analyte has not been 
verified. Re-sampling and re-analysis may be necessary to confirm or deny the presence of 
the analyte. Results are rejected, and data are unusable for any purposes. 
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Bulk Fuels Facility, SWMU ST-106/SS-111 

Appendix G-1  – Table 2. Data Qualification Flags and Reason Codes (concluded) 
 

Reason Codes for Data Review and Validation 
 

Reason Code Description
A Serial dilution outside criteria (Level IV). 
B1 Method blank contaminants above reporting limit.  
B2 Calibration blank contaminants above reporting limit. 

B2, Bias Flag “-“ Calibration blank indicates negative interference; false negatives may be present. 
C Calibration outside control limits. 
D Sample results precision between primary and secondary columns outside control limit. 

D1 Sample duplicate RPD outside control limit. 
D2 Matrix duplicate RPD outside control limit. 
D3 Laboratory control sample duplicate RPD outside control limit. 
E The sample results exceed the linear calibration range of the instrument. 
F Hydrocarbon pattern does not match hydrocarbon pattern in the standard. 

G1 Initial calibration relative standard deviation outside control limit. 
G2 Initial continuing calibration RRF outside control limit. 
G3 Continuing calibration RRF outside control limit. 
H Holding time exceeded. 
I Internal standard recovery outside control limit. 

K1 Equipment rinsate contamination. 
K2 Ambient blank contamination. 
K3 Trip blank contamination. 
L LCS outside control limits. 
M MS outside control limits. 
O Interference check sample outside acceptance criteria. 
P Analyte qualified based on the professional judgment of the reviewer. 
S Surrogate recovery outside control limit. 
T Temperature outside acceptance criteria.  
Tr Value reported detected between the detection limit and LOQ. 
W Pesticide breakdown outside criteria (Level IV). 
X Raised reporting limit due to matrix interference or high analyte concentration. 
Y Analyte was not confirmed by a second column. 

Notes: 
LCS laboratory control sample. 
LOQ limit of quantitation. 
MS matrix spike. 
RPD relative percent difference. 
RRF relative response factor. 
 



Appendix G-1 - Table 3. Qualified Data Summary (Field QC Samples)

Sample 
Sample 

Type Sample Date Analyte SDG Result LOQ Units Qualifier

Reason Code  C

TB-091917 TB 09/19/2017 2-BUTANONE KAFB_003 5 10.0 µg/L UJ

TB-091917 TB 09/19/2017 2-HEXANONE KAFB_003 2.5 5.00 µg/L UJ

TB-091917 TB 09/19/2017 4-METHYL-2-PENTANONE KAFB_003 2.5 5.00 µg/L UJ

Reason Code  C, Tr

TB-111617 TB 11/16/2017 ACETONE KAFB_005 4.17 10.0 µg/L J-

Notes:

Please see Table 2 for definitions of qualifiers and reason codes.

µg/L - micrograms per liter.

EPA - Unites States Environmental Protection Agency.

LOQ - limit of quantitation.

QC - quality control.

SDG - sample delivery group.

TB - trip blank.

EPA Method  SW8260B

EPA Method  SW8260B

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 1 of 1

April 2019
KAFB-019-0001



Appendix G-1 - Table 4. Detected Trip Blank Results and Associated Sample Results

SDG Method Analyte Sample Date Sample Type Field Sample ID Result LOQ Unit ValQual Reason

ACETONE 08/16/2017 TB TB-081617 2.53 10.0 µg/L

ACETONE 08/16/2017 REG 106064-BL-081617 25 25.0 µg/L UJ CK3

CARBON DISULFIDE 09/18/2017 TB TB-091817 0.279 1.00 µg/L

CARBON DISULFIDE 09/18/2017 REG 106MW1I-BL-091817 ND 2.00 µg/L U

CARBON DISULFIDE 09/19/2017 TB TB-091917 0.256 1.00 µg/L

CARBON DISULFIDE 09/19/2017 REG 106MW1S-BL-091917 ND 200 µg/L UJ S

CARBON DISULFIDE 09/19/2017 FD 106MW2I-BL-FD-091917 ND 2.00 µg/L U

CARBON DISULFIDE 09/26/2017 TB TB-092617 0.289 1.00 µg/L

CARBON DISULFIDE 09/26/2017 REG 106EX1-BL-092617 27.2 100 µg/L J Tr

ACETONE 10/25/2017 TB TB-102517 3.27 10.0 µg/L J Tr

ACETONE 10/25/2017 REG 106MW2I-P1R-102517 724 500 µg/L

ACETONE 11/16/2017 TB TB-111617 4.17 10.0 µg/L J- CTr

ACETONE 11/16/2017 REG 106MW2S-P1P-111617 272 1000 µg/L J- Tr

ACETONE 11/16/2017 FD 106IN1-P1P-111617-FD 451 1000 µg/L J- CTr

Notes:

ID - identification.

KAFB - Kirtland Air Force Base.

LOQ - limit of quantitation.

ND - not detected.

REG - regular/parent sample.

TB - trip blank.

FD - field duplicate.

KAFB_002 SW8260B

KAFB_003 SW8260B

KAFB_004 SW8260B

KAFB_005 SW8260B

Please see Table 2 for definitions of qualifiers and reason codes

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 1 of 1

April 2019
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 6.4 6.1 4.80

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4 U 4 U NC
ETHYLENE µg/L 6.4 8.7 30.46
METHANE µg/L 15.5 21.7 33.33
PROPANE µg/L 6 U 6 U NC
ACETIC ACID MG/L 4.8 4.4 8.70
ALKALINITY MG/L 400 390 2.53
BROMIDE MG/L 0.98 0.87 11.89
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 52 52 0.00
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 5.3 5 5.83
LACTIC ACID MG/L 0.8 J 0.6 J NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.05 U 0.05 U NC

ORTHOPHOSPHATE MG/L 0.15 U 0.15 U NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 1 U 1 U NC
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 3800 3800 0.00
MANGANESE µg/L 4900 4900 0.00
1,1,2-
TRICHLOROETHANE

µg/L 0.5 U 50 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 310 330 6.25

1,2-DIBROMOETHANE µg/L 8.4 J+ 100 U NC
1,3,5-
TRIMETHYLBENZENE

µg/L 130 J+ 140 7.41

2-BUTANONE µg/L 6.2 J+ 1000 U NC
2-CHLOROTOLUENE µg/L 0.5 U 50 U NC
2-HEXANONE µg/L 38 J+ 500 U NC
4-METHYL-2-
PENTANONE

µg/L 63 J+ 500 U NC

ACETONE µg/L 34 J+ 1000 U NC
BENZENE µg/L 3000 3100 3.28
CARBON DISULFIDE µg/L 2 U 200 U NC
CHLOROMETHANE µg/L 1 U 100 U NC
ISOPROPYLBENZENE µg/L 160 J+ 160 0.00
METHYL TERT-BUTYL 
ETHER

µg/L 0.48 J+ 50 U NC

METHYLENE 
CHLORIDE

µg/L 5 U 270 J NC

NAPHTHALENE µg/L 140 J+ 500 U NC
N-BUTYLBENZENE µg/L 20 J+ 100 U NC
N-PROPYLBENZENE µg/L 110 J+ 120 8.70

Relative 
Percent 

DifferenceTest Group

METALS, 
DISS

-- --

REDUCED 
GASES

GENERAL 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES

KAFB-106063
106063-P3P-082918 106063-P3P-082918-FD

08/29/2018 08/29/2018

Location Code
Sample Number

Sample Date

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 1 of 2

April 2019
KAFB-019-0001



Appendix G-1 - Table 5 Field Duplicate Summary

P-
ISOPROPYLTOLUENE

µg/L 160 J+ 140 13.33

SEC-BUTYLBENZENE µg/L 18 J+ 100 U NC
TERT-BUTYLBENZENE µg/L 1.5 J+ 100 U NC

TOLUENE µg/L 6700 6800 1.48
TRICHLOROETHENE µg/L 1 U 100 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 1 U 100 U NC

XYLENES µg/L 3100 3200 3.17

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

VOLATILES

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 2 of 2

April 2019
KAFB-019-0001



Appendix G-1 - Table 5 Field Duplicate Summary

Result VQ Result VQ
FLUORIMETRIC FLUORESCEIN PPB 0.01 U 0.01 U NC
USGS DELTA2H PER 

MILLE
-93.39 -94.11 (0.77)

Notes:

KAFB - Kirtland Air Force Base.
NC - not calculated.
ppb - parts per billion.
REG - regular/parent sample.
USGS - Unites States Geological Survey.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

Relative 
Percent 

DifferenceTest Group

Sample Date

-- --

REG FD

Depth

KAFB-106064
106064-P1R-100417 106064-P1R-100417-FD

10/04/2017 10/04/2017

Location Code
Sample Number

GW GW
Sample Purpose

Sample Type

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 1 of 1

April 2019
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 6.2 10.6 52.38

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4.5 4.59 1.98
ETHYLENE µg/L 11 11.7 6.17
METHANE µg/L 601 614 2.14
PROPANE µg/L 4.8 J 4.9 J NC
ACETIC ACID MG/L 119 122 2.49
ALKALINITY MG/L 421 402 4.62
BROMIDE MG/L 0.597 0.594 0.50
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 51.8 52 0.39
FORMIC ACID MG/L 0.4 J 0.3 J NC
IODIDE MG/L 22 22 0.00
LACTIC ACID MG/L 1 U 1 U NC
NITRATE MG/L 0.2 U 0.2 U NC
NITRITE MG/L 0.2 U 0.2 U NC
O-PHOSPHATE (AS P) MG/L 1.28 1.27 0.78
PROPIONIC ACID MG/L 24.3 24.1 0.83
PYRUVIC ACID MG/L 0.5 J 1 U NC
SULFATE MG/L 2 U 2 U NC
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 5070 4810 5.26
MANGANESE µg/L 5620 5410 3.81
1,1,2-
TRICHLOROETHANE

µg/L 100 U 100 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 404 409 1.23

1,2-DIBROMOETHANE µg/L 100 U 100 U NC
1,2-DICHLOROETHANE µg/L 100 U 100 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 124 J 142 J NC

2-BUTANONE µg/L 1000 U 1000 U NC
2-CHLOROTOLUENE µg/L 100 U 100 U NC
2-HEXANONE µg/L 500 U 500 U NC
4-METHYL-2-
PENTANONE

µg/L 500 U 500 U NC

ACETONE µg/L 1000 U 1000 U NC
BENZENE µg/L 3490 3620 3.66
CARBON DISULFIDE µg/L 100 U 100 U NC
CHLOROMETHANE µg/L 100 U 100 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 200 U 200 U NC

ETHYLBENZENE µg/L 1660 1670 0.60
ISOPROPYLBENZENE µg/L 202 207 2.44
METHYL TERT-BUTYL 
ETHER

µg/L 100 U 100 U NC

Relative 
Percent 

DifferenceTest Group

METALS, 
DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES

KAFB-106064
106064-P2P-050918 106064-P2P-050918-FD

05/09/2018 05/09/2018

Location Code
Sample Number

Sample Date

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 1 of 2
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Appendix G-1 - Table 5 Field Duplicate Summary

METHYLENE 
CHLORIDE

µg/L 200 U 200 U NC

NAPHTHALENE µg/L 137 J 137 J NC
N-BUTYLBENZENE µg/L 100 U 100 U NC
N-PROPYLBENZENE µg/L 124 J 117 J NC
P-
ISOPROPYLTOLUENE

µg/L 56.1 J 56.2 J NC

SEC-BUTYLBENZENE µg/L 100 U 100 U NC
TERT-BUTYLBENZENE µg/L 100 U 100 U NC

TOLUENE µg/L 13900 14000 0.72
TRICHLOROETHENE µg/L 100 U 100 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 200 U 200 U NC

XYLENES µg/L 5130 5220 1.74

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

VOLATILES

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 2 of 2

April 2019
KAFB-019-0001



Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 6.19 6.45 4.11

ACETYLENE µg/L 10 UJ 10 UJ 0.00
ETHANE µg/L 5.3 J 5.3 J 0.00
ETHYLENE µg/L 12.6 J 13.2 J 4.65
METHANE µg/L 250 J 266 J 6.20
PROPANE µg/L 6 J 6.5 J 8.00
ACETIC ACID MG/L 141 J 121 J 15.27
ALKALINITY MG/L 483 J- 473 J- 2.09
BROMIDE MG/L 0.416 J 0.417 J NC
BUTYRIC ACID MG/L 10 UJ 10 UJ 0.00
CHLORIDE MG/L 49.3 49.4 0.20
FORMIC ACID MG/L 10 UJ 10 UJ 0.00
IODIDE MG/L 19 20 5.13
LACTIC ACID MG/L 10 UJ 10 UJ 0.00
NITRATE MG/L 0.5 U 0.5 U NC
NITRITE MG/L 0.5 U 0.5 U NC
O-PHOSPHATE (AS P) MG/L 1.45 6.73 129.10
PROPIONIC ACID MG/L 11.6 J 8.9 J 26.34
PYRUVIC ACID MG/L 10 UJ 10 UJ 0.00
SULFATE MG/L 5 U 5 U NC
VALERIC ACID MG/L 10 UJ 10 UJ 0.00
IRON µg/L 4230 4110 2.88
MANGANESE µg/L 5850 5470 6.71
1,1,2-
TRICHLOROETHANE

µg/L 100 U 100 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 367 352 4.17

1,2-DIBROMOETHANE µg/L 100 U 100 U NC
1,2-DICHLOROETHANE µg/L 100 U 100 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 122 J 123 J NC

2-BUTANONE µg/L 1000 U 1000 U NC
2-CHLOROTOLUENE µg/L 100 U 100 U NC
2-HEXANONE µg/L 500 U 500 U NC
4-METHYL-2-
PENTANONE

µg/L 500 U 500 U NC

ACETONE µg/L 657 J 657 J NC
BENZENE µg/L 3820 3820 0.00
CARBON DISULFIDE µg/L 100 U 100 U NC
CHLOROMETHANE µg/L 100 U 100 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 200 U 200 U NC

ETHYLBENZENE µg/L 1370 1390 1.45
ISOPROPYLBENZENE µg/L 149 J 158 J NC
METHYL TERT-BUTYL 
ETHER

µg/L 100 U 100 U NC

Relative 
Percent 

DifferenceTest Group

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES

KAFB-106064
106064-P2P-061418 106064-P2P-061418-FD

06/14/2018 06/14/2018

Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

METHYLENE 
CHLORIDE

µg/L 200 U 200 U NC

NAPHTHALENE µg/L 110 J 113 J NC
N-BUTYLBENZENE µg/L 100 U 100 U NC
N-PROPYLBENZENE µg/L 104 J 112 J NC
P-
ISOPROPYLTOLUENE

µg/L 100 U 56.6 J NC

SEC-BUTYLBENZENE µg/L 100 U 100 U NC
TERT-BUTYLBENZENE µg/L 100 U 100 U NC

TOLUENE µg/L 13000 12900 0.77
TRICHLOROETHENE µg/L 100 U 100 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 200 U 200 U NC

XYLENES µg/L 4450 4410 0.90

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

VOLATILES

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 2 of 2

April 2019
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 1.5 1.7 12.50

ACETYLENE µg/L 10 U 10.0 NC
ETHANE µg/L 4.2 4.2 0.00
ETHYLENE µg/L 10.4 10.4 0.00
METHANE µg/L 7053.1 7,090.1 0.52
PROPANE µg/L 5.7 J 5.7 NC
ACETIC ACID MG/L 50.6 50.1 0.99
ALKALINITY MG/L 450 460 2.20
BROMIDE MG/L 0.78 J+ 0.77 1.29
BUTYRIC ACID MG/L 1 U 1.0 NC
CHLORIDE MG/L 51 51 0.00
FORMIC ACID MG/L 1 U 1.0 NC
IODIDE MG/L 4.5 5.3 16.33
LACTIC ACID MG/L 1 U 1.0 NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.05 UJ 0.05 U 0.00

ORTHOPHOSPHATE MG/L 3.9 3.9 0.00
PROPIONIC ACID MG/L 74.9 76.1 1.59
PYRUVIC ACID MG/L 1 U 1.0 NC
SULFATE MG/L 1 U 1 U NC
VALERIC ACID MG/L 1 U 1.0 NC
IRON µg/L 3000 3000 0.00
MANGANESE µg/L 6500 6600 1.53
1,1,2-
TRICHLOROETHANE

µg/L 50 U 50 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 350 360 2.82

1,2-DIBROMOETHANE µg/L 100 U 100 U NC
1,3,5-
TRIMETHYLBENZENE

µg/L 120 120 0.00

2-BUTANONE µg/L 1000 U 1000 U NC
2-CHLOROTOLUENE µg/L 50 U 50 U NC
2-HEXANONE µg/L 500 U 500 U NC
4-METHYL-2-
PENTANONE

µg/L 500 U 500 U NC

ACETONE µg/L 1000 U 1000 U NC
BENZENE µg/L 3300 3400 2.99
CARBON DISULFIDE µg/L 200 U 200 U NC
CHLOROMETHANE µg/L 100 U 100 U NC
ISOPROPYLBENZENE µg/L 100 100 0.00
METHYL TERT-BUTYL 
ETHER

µg/L 50 U 50 U NC

METHYLENE 
CHLORIDE

µg/L 500 U 500 U NC

NAPHTHALENE µg/L 500 U 500 U NC
N-BUTYLBENZENE µg/L 100 U 100 U NC
N-PROPYLBENZENE µg/L 94 J 92 J NC

Relative 
Percent 

DifferenceTest Group

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES

KAFB-106064
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Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

P-
ISOPROPYLTOLUENE

µg/L 64 J 62 J NC

SEC-BUTYLBENZENE µg/L 100 U 100 U NC
TERT-BUTYLBENZENE µg/L 100 U 100 U NC

TOLUENE µg/L 11000 11000 0.00
TRICHLOROETHENE µg/L 100 U 100 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 3500 3700 5.56

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 0.028 0.026 7.41

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4.5 4.5 0.00
ETHYLENE µg/L 6.7 6.6 1.50
METHANE µg/L 14220.9 15034.6 5.56
PROPANE µg/L 5.5 J 5.3 J NC
ACETIC ACID MG/L 0.5 J 0.3 J NC
ALKALINITY MG/L 510 510 0.00
BROMIDE MG/L 1.1 0.77 35.29
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 47 48 2.11
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 4 -NA- 0.00
LACTIC ACID MG/L 0.8 J 0.8 J NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.05 UJ 0.05 UJ 0.00

ORTHOPHOSPHATE MG/L 0.14 J 0.12 J NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 1 U 1 U NC
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 5100 5000 1.98
MANGANESE µg/L 7100 6400 10.37
1,1,2-
TRICHLOROETHANE

µg/L 50 U 50 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 470 420 11.24

1,2-DIBROMOETHANE µg/L 100 U 100 U NC
1,3,5-
TRIMETHYLBENZENE

µg/L 160 140 13.33

2-BUTANONE µg/L 1000 U 1000 U NC
2-CHLOROTOLUENE µg/L 50 U 50 U NC
2-HEXANONE µg/L 500 U 500 U NC
4-METHYL-2-
PENTANONE

µg/L 500 U 500 U NC

ACETONE µg/L 1000 U 1000 U NC
BENZENE µg/L 3400 3200 6.06
CARBON DISULFIDE µg/L 200 U 200 U NC
CHLOROMETHANE µg/L 100 U 100 U NC
ISOPROPYLBENZENE µg/L 230 210 9.09
METHYL TERT-BUTYL 
ETHER

µg/L 50 U 50 U NC

METHYLENE 
CHLORIDE

µg/L 500 U 500 U NC

NAPHTHALENE µg/L 500 U 500 U NC
N-BUTYLBENZENE µg/L 100 U 100 U NC
N-PROPYLBENZENE µg/L 160 130 20.69
P-
ISOPROPYLTOLUENE

µg/L 100 U 100 U NC

SEC-BUTYLBENZENE µg/L 100 U 100 U NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type
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Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

TERT-BUTYLBENZENE µg/L 100 U 100 U NC

TOLUENE µg/L 990 930 6.25
TRICHLOROETHENE µg/L 100 U 100 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 5000 4500 10.53

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 53.6 50.4 6.15
FLUORIMETRIC FLUORESCEIN PPB 2.625 -NA- 0.00

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4 U 4 U NC
ETHYLENE µg/L 3.07 J 3.53 J NC
METHANE µg/L 1.02 J 1.2 J NC
PROPANE µg/L 6 U 6 U NC
ACETIC ACID MG/L 1 U 1 U NC
ALKALINITY MG/L 267 268 0.37
BROMIDE MG/L 0.264 0.257 2.69
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 15.4 15.5 0.65
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 0.75 U 0.75 U NC
LACTIC ACID MG/L 1 U 1 U NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.0200 U 0.0200 U NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 14.6 14.3 2.08
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 248 250 0.80
MANGANESE µg/L 1570 1590 1.27

USGS DELTA2H PER 
MILLE

-93.32 -94.31 (1.06)

1,1,2-
TRICHLOROETHANE

µg/L 25.0 U 25.0 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 255 220 14.74

1,2-DIBROMOETHANE µg/L 57.6 67.8 16.27
1,2-DICHLOROETHANE µg/L 25.0 U 25.0 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 92.3 81.2 12.80

2-BUTANONE µg/L 250 U 148 J NC
2-CHLOROTOLUENE µg/L 25.0 U 25.0 U NC
2-HEXANONE µg/L 103 J 106 J NC
4-METHYL-2-
PENTANONE

µg/L 125 U 68.6 J NC

ACETONE µg/L 719 853 17.05
BENZENE µg/L 2910 2680 8.23
CARBON DISULFIDE µg/L 25.0 U 25.0 U NC
CHLOROMETHANE µg/L 25.0 U 25.0 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 50.0 U 50.0 U NC

ETHYLBENZENE µg/L 688 620 10.40
ISOPROPYLBENZENE µg/L 61.4 53.0 14.69
METHYL TERT-BUTYL 
ETHER

µg/L 25.0 U 25.0 U NC

Relative 
Percent 

DifferenceTest Group

METALS, DISS

-- --

Sample Date

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES

VOLATILES
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Appendix G-1 - Table 5 Field Duplicate Summary

METHYLENE 
CHLORIDE

µg/L 50.0 U 50.0 U NC

NAPHTHALENE µg/L 72.4 68.6 5.39
N-BUTYLBENZENE µg/L 14.6 J 12.9 J NC
N-PROPYLBENZENE µg/L 63.9 58.1 9.51
P-
ISOPROPYLTOLUENE

µg/L 25.0 U 13.5 J NC

SEC-BUTYLBENZENE µg/L 25.0 U 13.5 J NC
TERT-BUTYLBENZENE µg/L 25.0 U 25.0 U NC

TOLUENE µg/L 5610 5060 10.31
TRICHLOROETHENE µg/L 25.0 U 25.0 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 50.0 U 50.0 U NC

XYLENES µg/L 2470 2240 9.77

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
FLUORIMETRIC FLUORESCEIN PPB 0.735 0.773 5.04
USGS DELTA2H PER 

MILLE
-92.41 -92.76 (0.38)

Notes:

KAFB - Kirtland Air Force Base.
NC - not calculated.
ppb - parts per billion.
REG - regular/parent sample.
USGS - Unites States Geological Survey.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

Relative 
Percent 

DifferenceTest Group

Sample Date

-- --
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Depth
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 62.2 80.0 25.04

ACETYLENE µg/L 10.0 U 10.0 U NC
ETHANE µg/L 2.66 J 2.71 J NC
ETHYLENE µg/L 8.34 7.83 6.31
METHANE µg/L 2.92 2.78 4.91
PROPANE µg/L 2.68 J 2.61 J NC
ACETIC ACID MG/L 4.45 5.75 25.49
ALKALINITY MG/L 280 294 4.88
BROMIDE MG/L 0.403 0.383 J 5.09
BUTYRIC ACID MG/L 1.0 U 1.0 U NC
CHLORIDE MG/L 29.6 29.1 1.70
FORMIC ACID MG/L 1.0 U 1.0 U NC
IODIDE MG/L 0.58 J 0.59 J NC
LACTIC ACID MG/L 0.75 J 0.93 J NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.0200 U 0.0200 U NC
PROPIONIC ACID MG/L 0.32 J 0.73 J NC
PYRUVIC ACID MG/L 1.0 U 1.0 U NC
SULFATE MG/L 7.21 7.15 0.84
VALERIC ACID MG/L 1.0 U 1.0 U NC
IRON µg/L 535 518 3.23
MANGANESE µg/L 2490 2460 1.21
1,1,2-
TRICHLOROETHANE

µg/L 50.0 U 50.0 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 325 300 8.00

1,2-DIBROMOETHANE µg/L 51.0 J 45.8 J NC
1,2-DICHLOROETHANE µg/L 50.0 U 50.0 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 114 104 9.17

2-BUTANONE µg/L 500 U 500 U NC
2-CHLOROTOLUENE µg/L 50.0 U 50.0 U NC
2-HEXANONE µg/L 250 U 250 U NC
4-METHYL-2-
PENTANONE

µg/L 250 U 250 U NC

ACETONE µg/L 356 J 356 J NC
BENZENE µg/L 3940 3740 5.21
CARBON DISULFIDE µg/L 50.0 U 50.0 U NC
CHLOROMETHANE µg/L 50.0 U 50.0 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 100 U 100 U NC

ETHYLBENZENE µg/L 919 842 8.75
ISOPROPYLBENZENE µg/L 71.2 J 59.9 J NC
METHYL TERT-BUTYL 
ETHER

µg/L 50.0 U 50.0 U NC

METHYLENE 
CHLORIDE

µg/L 100 U 100 U NC

NAPHTHALENE µg/L 98.7 J 86.5 J NC
N-BUTYLBENZENE µg/L 50.0 U 50.0 U NC

Relative 
Percent 

DifferenceTest Group

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES
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Appendix G-1 - Table 5 Field Duplicate Summary

N-PROPYLBENZENE µg/L 84.6 J 74.5 J NC
P-
ISOPROPYLTOLUENE

µg/L 36.9 J 30.9 J NC

SEC-BUTYLBENZENE µg/L 50.0 U 50.0 U NC
TERT-BUTYLBENZENE µg/L 50.0 U 50.0 U NC

TOLUENE µg/L 9220 8610 6.84
TRICHLOROETHENE µg/L 50.0 U 50.0 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 2860 2640 8.00

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 19 22 14.63

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 3.8 J 3.6 J NC
ETHYLENE µg/L 13 12.3 5.53
METHANE µg/L 9.3 9 3.28
PROPANE µg/L 5.5 J 4.8 J NC
ACETIC ACID MG/L 28.5 28.6 0.35
ALKALINITY MG/L 320 330 3.08
BROMIDE MG/L 0.71 0.69 2.86
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 33 33 0.00
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 3.9 3.7 5.26
LACTIC ACID MG/L 0.7 J 0.9 J NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.05 U 0.05 U NC

ORTHOPHOSPHATE MG/L 0.15 U 0.15 U NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 6.7 6.7 0.00
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 1500 1500 0.00
MANGANESE µg/L 4200 4200 0.00
1,1,2-
TRICHLOROETHANE

µg/L 10 U 10 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 320 300 6.45

1,2-DIBROMOETHANE µg/L 19 J 20 NC
1,3,5-
TRIMETHYLBENZENE

µg/L 110 100 9.52

2-BUTANONE µg/L 81 J 73 J NC
2-CHLOROTOLUENE µg/L 10 U 10 U NC
2-HEXANONE µg/L 88 J 92 J NC
4-METHYL-2-
PENTANONE

µg/L 66 J 70 J NC

ACETONE µg/L 280 280 0.00
BENZENE µg/L 3500 3300 5.88
CARBON DISULFIDE µg/L 40 U 40 U NC
CHLOROMETHANE µg/L 20 U 20 U NC
ISOPROPYLBENZENE µg/L 79 71 10.67
METHYL TERT-BUTYL 
ETHER

µg/L 10 U 10 U NC

METHYLENE 
CHLORIDE

µg/L 100 U 100 U NC

NAPHTHALENE µg/L 130 120 8.00
N-BUTYLBENZENE µg/L 14 J 12 J NC
N-PROPYLBENZENE µg/L 76 68 11.11
P-
ISOPROPYLTOLUENE

µg/L 49 44 10.75

SEC-BUTYLBENZENE µg/L 15 J 14 J NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --
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GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type
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08/16/2018 08/16/2018

Location Code
Sample Number

Sample Date

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 1 of 2

April 2019
KAFB-019-0001



Appendix G-1 - Table 5 Field Duplicate Summary

TERT-BUTYLBENZENE µg/L 20 U 20 U NC

TOLUENE µg/L 9500 9300 2.13
TRICHLOROETHENE µg/L 20 U 20 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 20 U 20 U NC

XYLENES µg/L 2900 2700 7.14

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
FLUORIMETRIC FLUORESCEIN PPB 8.221 8.337 1.40

USGS DELTA2H PER 
MILLE

-84 -83 (1.20)

Notes:

KAFB - Kirtland Air Force Base.
NC - not calculated.
ppb - parts per billion.
REG - regular/parent sample.
USGS - Unites States Geological Survey.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

Relative 
Percent 

DifferenceTest Group

Sample Date

-- --

REG FD

Depth
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 61.4 70.2 13.37

ACETYLENE µg/L 10.0 U 10.0 U NC
ETHANE µg/L 1.56 J 1.65 J NC
ETHYLENE µg/L 3.10 J 3.20 J NC
METHANE µg/L 1.60 J 1.89 J NC
PROPANE µg/L 6.0 U 6.0 U NC
ACETIC ACID MG/L 3.74 7.32 64.74
ALKALINITY MG/L 350 354 1.14
BROMIDE MG/L 0.848 0.844 0.47
BUTYRIC ACID MG/L 1.0 U 1.0 U NC
CHLORIDE MG/L 87.5 87.2 0.34
FORMIC ACID MG/L 1.0 U 1.0 U NC
IODIDE MG/L 0.82 J 0.83 J NC
LACTIC ACID MG/L 0.79 J 1.63 NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.0172 J 0.0136 J NC
PROPIONIC ACID MG/L 1.52 3.30 73.86
PYRUVIC ACID MG/L 1.0 U 1.0 U NC
SULFATE MG/L 23.5 J+ 24.0 J+ 2.11
VALERIC ACID MG/L 1.0 U 1.0 U NC
IRON µg/L 352 356 1.13
MANGANESE µg/L 2870 2870 0.00
1,1,2-
TRICHLOROETHANE

µg/L 50.0 U 50.0 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 256 273 6.43

1,2-DIBROMOETHANE µg/L 118 112 5.22
1,2-DICHLOROETHANE µg/L 50.0 U 50.0 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 89.8 J 93.0 J NC

2-BUTANONE µg/L 500 U 500 U NC
2-CHLOROTOLUENE µg/L 50.0 U 50.0 U NC
2-HEXANONE µg/L 231 J 197 J NC
4-METHYL-2-
PENTANONE

µg/L 250 U 250 U NC

ACETONE µg/L 954 J 829 J NC
BENZENE µg/L 4260 4240 0.47
CARBON DISULFIDE µg/L 50.0 U 50.0 U NC
CHLOROMETHANE µg/L 50.5 61.6 NC
DICHLORODIFLUOROM
ETHANE

µg/L 100 U 100 U NC

ETHYLBENZENE µg/L 882 871 1.25
ISOPROPYLBENZENE µg/L 66.3 J 66.9 J NC
METHYL TERT-BUTYL 
ETHER

µg/L 50.0 U 50.0 U NC

METHYLENE 
CHLORIDE

µg/L 58.0 J 50.4 J NC

NAPHTHALENE µg/L 101 91.5 9.87
N-BUTYLBENZENE µg/L 50.0 U 50.0 U NC

Relative 
Percent 

DifferenceTest Group

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type
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Appendix G-1 - Table 5 Field Duplicate Summary

N-PROPYLBENZENE µg/L 69.2 J 67.8 J NC
P-
ISOPROPYLTOLUENE

µg/L 28.6 J 27.6 J NC

SEC-BUTYLBENZENE µg/L 50.0 U 50.0 U NC
TERT-BUTYLBENZENE µg/L 50.0 U 50.0 U NC

TOLUENE µg/L 8070 8110 0.49
TRICHLOROETHENE µg/L 50.0 U 50.0 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 2870 2880 0.35

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 82 74 10.26

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4.9 4.8 2.06
ETHYLENE µg/L 9 8.5 5.71
METHANE µg/L 10.3 10 2.96
PROPANE µg/L 5.3 J 5.4 J NC
ACETIC ACID MG/L 13.9 14 0.72
ALKALINITY MG/L 380 370 2.67
BROMIDE MG/L 1.7 1.7 0.00
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 91 90 1.10
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 3.9 4.8 20.69
LACTIC ACID MG/L 1 U 1 U NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.05 R 0.05 R 0.00

ORTHOPHOSPHATE MG/L 0.15 R 0.15 R NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 28 28 0.00
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 1100 1200 8.70
MANGANESE µg/L 4400 4700 6.59
1,1,2-
TRICHLOROETHANE

µg/L 0.5 U 0.5 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 230 230 0.00

1,2-DIBROMOETHANE µg/L 78 J+ 85 J+ 8.59
1,3,5-
TRIMETHYLBENZENE

µg/L 86 J+ 88 J+ 2.30

2-BUTANONE µg/L 130 J+ 130 J+ 0.00
2-CHLOROTOLUENE µg/L 0.5 U 0.5 U NC
2-HEXANONE µg/L 160 J+ 160 J+ 0.00
4-METHYL-2-
PENTANONE

µg/L 98 J+ 99 J+ 1.02

ACETONE µg/L 480 J+ 490 J+ 2.06
BENZENE µg/L 3300 3500 5.88
CARBON DISULFIDE µg/L 2 U 2 U NC
CHLOROMETHANE µg/L 1 U 1 U NC
ISOPROPYLBENZENE µg/L 70 J+ 71 J+ 1.42
METHYL TERT-BUTYL 
ETHER

µg/L 0.5 U 0.5 U NC

METHYLENE 
CHLORIDE

µg/L 5 U 5 U NC

NAPHTHALENE µg/L 120 J+ 130 J+ 8.00
N-BUTYLBENZENE µg/L 12 J+ 13 J+ 8.00
N-PROPYLBENZENE µg/L 69 J+ 71 J+ 2.86

Relative 
Percent 

DifferenceTest Group

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES

KAFB-106EX2
106EX2-P3P-080818 106EX2-P3P-080818-FD

08/08/2018 08/08/2018

Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

P-
ISOPROPYLTOLUENE

µg/L 32 J+ 33 J+ 3.08

SEC-BUTYLBENZENE µg/L 13 J+ 13 J+ 0.00
TERT-BUTYLBENZENE µg/L 1.2 J+ 1.1 J+ 8.70

TOLUENE µg/L 7600 J- 7100 J- 6.80
TRICHLOROETHENE µg/L 1 U 1 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 1 U 1 U NC

XYLENES µg/L 2400 2400 0.00

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 19.9 22.1 10.48
FLUORIMETRI
C

FLUORESCEIN PPB 3.338 -NA- 0.00

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4 U 4 U NC
ETHYLENE µg/L 4.04 J 4.03 J NC
METHANE µg/L 18 17.3 3.97
PROPANE µg/L 6 U 6 U NC
ACETIC ACID MG/L 108 114 5.41
ALKALINITY MG/L 314 289 8.29
BROMIDE MG/L 0.676 0.683 1.03
BUTYRIC ACID MG/L 9.2 10.1 9.33
CHLORIDE MG/L 48.8 49.0 0.41
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 0.75 U 0.75 U NC
LACTIC ACID MG/L 1 U 1 U NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.0245 J 0.0171 J NC
PROPIONIC ACID MG/L 21.9 22.7 3.59
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 2.00 U 2.00 U NC
VALERIC ACID MG/L 4.34 4.03 7.41
IRON µg/L 25500 24800 2.78
MANGANESE µg/L 3090 3060 0.98

USGS DELTA2H PER 
MILLE

-88.51 -87.39 (1.27)

1,1,2-
TRICHLOROETHANE

µg/L 50.0 U 50.0 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 194 170 13.19

1,2-DIBROMOETHANE µg/L 26.5 J 26.4 J NC
1,2-DICHLOROETHANE µg/L 50.0 U 50.0 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 68.7 J 58.3 J NC

2-BUTANONE µg/L 500 U 500 U NC
2-CHLOROTOLUENE µg/L 50.0 U 50.0 U NC
2-HEXANONE µg/L 250 U 250 U NC
4-METHYL-2-
PENTANONE

µg/L 250 U 250 U NC

ACETONE µg/L 466 J- 451 J- NC
BENZENE µg/L 2950 2590 13.00
CARBON DISULFIDE µg/L 50.0 U 50.0 U NC
CHLOROMETHANE µg/L 50.0 U 50.0 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 100 U 100 U NC

ETHYLBENZENE µg/L 576 483 17.56

Relative 
Percent 

DifferenceTest Group

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

VOLATILES

KAFB-106IN1
106IN1-P1P-111617 106IN1-P1P-111617-FD

11/16/2017 11/16/2017

Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

ISOPROPYLBENZENE µg/L 57.5 J 49.6 J NC
METHYL TERT-BUTYL 
ETHER

µg/L 50.0 U 50.0 U NC

METHYLENE 
CHLORIDE

µg/L 100 U 100 U NC

NAPHTHALENE µg/L 73.6 J 77.0 J NC
N-BUTYLBENZENE µg/L 50.0 U 50.0 U NC
N-PROPYLBENZENE µg/L 45.6 J 39.3 J NC
P-
ISOPROPYLTOLUENE

µg/L 50.0 U 50.0 U NC

SEC-BUTYLBENZENE µg/L 50.0 U 50.0 U NC
TERT-BUTYLBENZENE µg/L 50.0 U 50.0 U NC

TOLUENE µg/L 6210 5140 18.85
TRICHLOROETHENE µg/L 50.0 U 50.0 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 1790 1520 16.31

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
FLUORIMETRIC FLUORESCEIN PPB 0.01 U 0.01 U NC

USGS DELTA2H PER 
MILLE

-96.02 -96.54 (0.54)

Notes:

KAFB - Kirtland Air Force Base.
NC - not calculated.
ppb - parts per billion.
REG - regular/parent sample.
USGS - Unites States Geological Survey.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

Relative 
Percent 

DifferenceTest Group

Sample Date

-- --

REG FD

Depth

KAFB-106MW1-I
106MW1I-P1R-100917 106MW1I-P1R-100917-FD

10/09/2017 10/09/2017

Location Code
Sample Number

GW GW
Sample Purpose

Sample Type
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 44.2 32.1 31.72

ACETYLENE µg/L 10.0 U 10.0 U NC
ETHANE µg/L 0.75 J 0.78 J NC
ETHYLENE µg/L 3.55 J 4.05 J NC
METHANE µg/L 1.31 J 1.35 J NC
PROPANE µg/L 6.0 U 6.0 U NC
ACETIC ACID MG/L 0.98 J 0.39 J NC
ALKALINITY MG/L 366 360 1.65
BROMIDE MG/L 0.529 J- 0.548 3.53
BUTYRIC ACID MG/L 1.0 U 1.0 U NC
CHLORIDE MG/L 48.5 48.9 0.82
FORMIC ACID MG/L 1.0 U 1.0 U NC
IODIDE MG/L 0.56 J 0.58 J NC
LACTIC ACID MG/L 0.97 J 0.39 J NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.0200 U 0.0200 U NC
PROPIONIC ACID MG/L 0.67 J 1.0 U NC
PYRUVIC ACID MG/L 1.0 U 1.0 U NC
SULFATE MG/L 1.73 J 1.75 J NC
VALERIC ACID MG/L 1.0 U 1.0 U NC
IRON µg/L 6410 J- 6510 J- 1.55
MANGANESE µg/L 1090 J- 1050 J- 3.74
1,1,2-
TRICHLOROETHANE

µg/L 25.0 U 25.0 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 195 200 2.53

1,2-DIBROMOETHANE µg/L 30.7 J 31.1 J NC
1,2-DICHLOROETHANE µg/L 25.0 U 25.0 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 98.1 100 1.92

2-BUTANONE µg/L 250 U 250 U NC
2-CHLOROTOLUENE µg/L 25.0 U 25.0 U NC
2-HEXANONE µg/L 125 U 125 U NC
4-METHYL-2-
PENTANONE

µg/L 125 U 125 U NC

ACETONE µg/L 193 J 196 J NC
BENZENE µg/L 1570 1660 5.57
CARBON DISULFIDE µg/L 25.0 U 25.0 U NC
CHLOROMETHANE µg/L 25.0 U 25.0 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 50.0 U 50.0 U NC

ETHYLBENZENE µg/L 614 634 3.21
ISOPROPYLBENZENE µg/L 51.0 49.5 J 2.99
METHYL TERT-BUTYL 
ETHER

µg/L 25.0 U 25.0 U NC

METHYLENE 
CHLORIDE

µg/L 50.0 U 50.0 U NC

NAPHTHALENE µg/L 55.6 50.6 9.42
N-BUTYLBENZENE µg/L 25.0 U 25.0 U NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type
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Location Code
Sample Number
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Appendix G-1 - Table 5 Field Duplicate Summary

N-PROPYLBENZENE µg/L 44.3 J 46.0 J NC
P-
ISOPROPYLTOLUENE

µg/L 25.0 U 25.0 U NC

SEC-BUTYLBENZENE µg/L 25.0 U 25.0 U NC
TERT-BUTYLBENZENE µg/L 25.0 U 25.0 U NC

TOLUENE µg/L 5000 5090 1.78
TRICHLOROETHENE µg/L 25.0 U 25.0 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 50.0 U 50.0 U NC

XYLENES µg/L 1770 1780 0.56

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 2.7 2.9 7.14

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 1.1 J 1.1 J NC
ETHYLENE µg/L 3.7 J 3.8 J NC
METHANE µg/L 13.9 14.8 6.27
PROPANE µg/L 1.3 J 1.2 J NC
ACETIC ACID MG/L 40.7 39.5 2.99
ALKALINITY MG/L 400 410 2.47
BROMIDE MG/L 0.81 0.8 1.24
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 49 49 0.00
FORMIC ACID MG/L 0.9 J 1 J NC
IODIDE MG/L 13 13 0.00
LACTIC ACID MG/L 0.7 J 1.1 NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.05 0.05 0.00

ORTHOPHOSPHATE MG/L 0.15 0.15 NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 1.9 2.1 10.00
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 6900 7100 2.86
MANGANESE µg/L 4200 4300 2.35
1,1,2-
TRICHLOROETHANE

µg/L 2.5 U 2.5 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 350 360 2.82

1,2-DIBROMOETHANE µg/L 3.9 J 3.4 J NC
1,3,5-
TRIMETHYLBENZENE

µg/L 110 110 0.00

2-BUTANONE µg/L 44 J 49 J NC
2-CHLOROTOLUENE µg/L 2.5 U 2.5 U NC
2-HEXANONE µg/L 90 82 9.30
4-METHYL-2-
PENTANONE

µg/L 73 76 4.03

ACETONE µg/L 190 180 5.41
BENZENE µg/L 2800 2900 3.51
CARBON DISULFIDE µg/L 10 U 10 U NC
CHLOROMETHANE µg/L 5 U 5 U NC
ISOPROPYLBENZENE µg/L 120 120 0.00
METHYL TERT-BUTYL 
ETHER

µg/L 2.5 U 2.5 U NC

METHYLENE 
CHLORIDE

µg/L 25 U 25 U NC

NAPHTHALENE µg/L 140 130 7.41
N-BUTYLBENZENE µg/L 14 14 0.00
N-PROPYLBENZENE µg/L 110 110 0.00
P-
ISOPROPYLTOLUENE

µg/L 41 40 2.47

SEC-BUTYLBENZENE µg/L 14 13 7.41

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type
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Location Code
Sample Number
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Appendix G-1 - Table 5 Field Duplicate Summary

TERT-BUTYLBENZENE µg/L 5 U 5 U NC

TOLUENE µg/L 4900 5100 4.00
TRICHLOROETHENE µg/L 5 U 5 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 5 U 5 U NC

XYLENES µg/L 3100 3300 6.25

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
FLUORIMETRIC FLUORESCEIN PPB 0.01 U 0.01 U NC

USGS DELTA2H PER 
MILLE

-96.06 -95.87 (0.20)

Notes:

KAFB - Kirtland Air Force Base.
NC - not calculated.
ppb - parts per billion.
REG - regular/parent sample.
USGS - Unites States Geological Survey.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

Relative 
Percent 

DifferenceTest Group

Sample Date

-- --

REG FD

Depth

KAFB-106MW1-S
106MW1S-P1R-100617 106MW1S-P1R-100617-FD
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Location Code
Sample Number

GW GW
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 3.2 3.9 19.72

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4.9 4.7 4.17
ETHYLENE µg/L 13.4 13.3 0.75
METHANE µg/L 1436.2 1384 3.70
PROPANE µg/L 7.2 7 2.82
ACETIC ACID MG/L 105.1 106.6 1.42
ALKALINITY MG/L 460 470 2.15
BROMIDE MG/L 2 2.1 4.88
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 49 50 2.02
FORMIC ACID MG/L 1.6 J 1.5 J NC
IODIDE MG/L 5 5.1 1.98
LACTIC ACID MG/L 1 U 1 U NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.05 U 0.05 U NC

ORTHOPHOSPHATE MG/L 0.15 U 0.15 U NC
PROPIONIC ACID MG/L 57.7 60 3.91
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 1 U 1 U NC
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 7300 7500 2.70
MANGANESE µg/L 7200 7500 4.08
1,1,2-
TRICHLOROETHANE

µg/L 50 U 50 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 430 420 2.35

1,2-DIBROMOETHANE µg/L 100 U 100 U NC
1,3,5-
TRIMETHYLBENZENE

µg/L 140 140 0.00

2-BUTANONE µg/L 1000 U 1000 U NC
2-CHLOROTOLUENE µg/L 50 U 50 U NC
2-HEXANONE µg/L 500 U 500 U NC
4-METHYL-2-
PENTANONE

µg/L 500 U 500 U NC

ACETONE µg/L 1000 U 1000 U NC
BENZENE µg/L 4100 4000 2.47
CARBON DISULFIDE µg/L 200 U 200 U NC
CHLOROMETHANE µg/L 100 U 100 U NC
ISOPROPYLBENZENE µg/L 110 110 0.00
METHYL TERT-BUTYL 
ETHER

µg/L 50 U 50 U NC

METHYLENE 
CHLORIDE

µg/L 500 U 500 U NC

NAPHTHALENE µg/L 500 U 500 U NC
N-BUTYLBENZENE µg/L 100 U 100 U NC
N-PROPYLBENZENE µg/L 130 120 8.00
P-
ISOPROPYLTOLUENE

µg/L 100 U 100 U NC

SEC-BUTYLBENZENE µg/L 100 U 100 U NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

KAFB-106MW1-S
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Location Code
Sample Number
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Appendix G-1 - Table 5 Field Duplicate Summary

TERT-BUTYLBENZENE µg/L 100 U 100 U NC

TOLUENE µg/L 11000 11000 0.00
TRICHLOROETHENE µg/L 100 U 100 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 4400 4200 4.65

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 0.019 UJ 0.0189 UJ NC
FLUORIMETRIC FLUORESCEIN PPB 0.01 U 0.01 U NC

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4 U 4 U NC
ETHYLENE µg/L 5 U 5 U NC
METHANE µg/L 2 U 2 U NC
PROPANE µg/L 6 U 6 U NC
ACETIC ACID MG/L 1 U 1 U NC
ALKALINITY MG/L 190 186 2.13
BROMIDE MG/L 0.196 0.193 NC
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 20.4 20.4 0.00
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 0.2 U 0.2 U NC
LACTIC ACID MG/L 1 U 1 U NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.02 U 0.0125 NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 23 23.1 0.43
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 53 51.4 NC
MANGANESE µg/L 154 142 8.11

USGS DELTA2H PER 
MILLE

-97.17 -97.04 (0.13)

1,1,2-
TRICHLOROETHANE

µg/L 1 U 1 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 1 U 1 U NC

1,2-DIBROMOETHANE µg/L 1 U 1 U NC
1,2-DICHLOROETHANE µg/L 1 U 1 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 1 U 1 U NC

2-BUTANONE µg/L 10 U 10 U NC
2-CHLOROTOLUENE µg/L 1 U 1 U NC
2-HEXANONE µg/L 5 U 5 U NC
4-METHYL-2-
PENTANONE

µg/L 5 U 5 U NC

ACETONE µg/L 19.8 J 15.9 J NC
BENZENE µg/L 1 U 1 U NC
CARBON DISULFIDE µg/L 1 U 1 U NC
CHLOROMETHANE µg/L 1 U 1 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 2 U 2 U NC

ETHYLBENZENE µg/L 1 U 1 U NC
ISOPROPYLBENZENE µg/L 1 U 1 U NC
METHYL TERT-BUTYL 
ETHER

µg/L 1 U 1 U NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

KAFB-106MW2-I
106MW2I-BL-072417 106MW2I-BL-FD-072417

07/24/2017 07/24/2017

Location Code
Sample Number
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Appendix G-1 - Table 5 Field Duplicate Summary

METHYLENE 
CHLORIDE

µg/L 2 U 2 U NC

NAPHTHALENE µg/L 1 U 1 U NC
N-BUTYLBENZENE µg/L 1 U 1 U NC
N-PROPYLBENZENE µg/L 1 U 1 U NC
P-
ISOPROPYLTOLUENE

µg/L 1 U 1 U NC

SEC-BUTYLBENZENE µg/L 1 U 1 U NC
TERT-BUTYLBENZENE µg/L 1 U 1 U NC

TOLUENE µg/L 1 U 0.69 J NC
TRICHLOROETHENE µg/L 1 U 1 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 2 U 2 U NC

XYLENES µg/L 3 U 3 U NC

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 0.072 0.122 51.55
FLUORIMETRI
C

FLUORESCEIN PPB 0.01 U 0.01 U NC

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4 U 4 U NC
ETHYLENE µg/L 5 U 5 U NC
METHANE µg/L 7.2 6.86 4.84
PROPANE µg/L 6 U 6 U NC
ACETIC ACID MG/L 0.59 J 0.31 J NC
ALKALINITY MG/L 194 207 6.48
BROMIDE MG/L 0.249 0.287 NC
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 31.6 32.1 1.57
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 0.75 U 0.75 U NC
LACTIC ACID MG/L 1.08 0.97 J 10.73
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.0342 U 0.0525 U NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 19.2 19.8 3.08
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 955 996 4.20
MANGANESE µg/L 392 405 3.26

USGS DELTA2H PER 
MILLE

-96.44 -96.4 (0.04)

1,1,2-
TRICHLOROETHANE

µg/L 2.5 U 1 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 2.5 U 1 U NC

1,2-DIBROMOETHANE µg/L 2.5 U 1 U NC
1,2-DICHLOROETHANE µg/L 2.5 U 0.78 J NC

1,3,5-
TRIMETHYLBENZENE

µg/L 2.5 U 1 U NC

2-BUTANONE µg/L 25 U 10 J- NC
2-CHLOROTOLUENE µg/L 2.5 U 1 U NC
2-HEXANONE µg/L 12.5 U 5 UJ NC
4-METHYL-2-
PENTANONE

µg/L 12.5 U 5 UJ NC

ACETONE µg/L 24.6 J 11.3 J NC
BENZENE µg/L 2.5 U 1 U NC
CARBON DISULFIDE µg/L 2.5 U 1 U NC
CHLOROMETHANE µg/L 2.5 U 1 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 5 U 2 U NC

ETHYLBENZENE µg/L 2.5 U 0.619 J NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

KAFB-106MW2-I
106MW2I-BL-091917 106MW2I-BL-FD-091917

09/19/2017 09/19/2017

Location Code
Sample Number

Sample Date

Kirtland AFB BFF
EDB In Situ Biodegradation Pilot Test Report Page 1 of 2

April 2019
KAFB-019-0001



Appendix G-1 - Table 5 Field Duplicate Summary

ISOPROPYLBENZENE µg/L 1.46 J 1.51 J NC
METHYL TERT-BUTYL 
ETHER

µg/L 2.5 U 1 U NC

METHYLENE 
CHLORIDE

µg/L 5 U 2 U NC

NAPHTHALENE µg/L 1.34 J 1 U NC
N-BUTYLBENZENE µg/L 2.5 U 1 U NC
N-PROPYLBENZENE µg/L 2.5 U 1 U NC
P-
ISOPROPYLTOLUENE

µg/L 1.29 J 1 U NC

SEC-BUTYLBENZENE µg/L 2.5 U 1 U NC
TERT-BUTYLBENZENE µg/L 2.5 U 1 U NC

TOLUENE µg/L 5.61 2.71 69.71
TRICHLOROETHENE µg/L 2.5 U 1 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 5 U 2 U NC

XYLENES µg/L 9.02 J 4.36 J NC

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 20.1 17.1 16.13
FLUORIMETRIC FLUORESCEIN PPB 7.694 -NA- 0.00

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 4 U 4 U NC
ETHYLENE µg/L 2.24 J 1.99 J NC
METHANE µg/L 17.2 16.3 5.37
PROPANE µg/L 6 U 6 U NC
ACETIC ACID MG/L 20.5 17.6 15.22
ALKALINITY MG/L 260 274 5.24
BROMIDE MG/L 0.599 0.600 0.17
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 42.9 42.8 0.23
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 0.75 U 0.75 U NC
LACTIC ACID MG/L 1 U 1 U NC
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.0200 U 0.0200 U NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 2.37 J 2.42 J NC
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 18300 17800 2.77
MANGANESE µg/L 2810 2760 1.80

USGS DELTA2H PER 
MILLE

-87.37 -87.91 (0.62)

1,1,2-
TRICHLOROETHANE

µg/L 2.50 U 2.50 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 54.9 57.7 4.97

1,2-DIBROMOETHANE µg/L 21.7 22.3 2.73
1,2-DICHLOROETHANE µg/L 1.72 J 1.93 J NC

1,3,5-
TRIMETHYLBENZENE

µg/L 28.6 29.5 3.10

2-BUTANONE µg/L 16.6 J 16.8 J NC
2-CHLOROTOLUENE µg/L 2.50 U 2.50 U NC
2-HEXANONE µg/L 31.1 34.6 10.65
4-METHYL-2-
PENTANONE

µg/L 32.6 34.0 4.20

ACETONE µg/L 97.2 104 6.76
BENZENE µg/L 410 411 0.24
CARBON DISULFIDE µg/L 2.50 U 2.50 U NC
CHLOROMETHANE µg/L 2.50 U 2.50 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 5.00 U 5.00 U NC

ETHYLBENZENE µg/L 31.3 32.5 3.76
ISOPROPYLBENZENE µg/L 16.2 16.9 4.23
METHYL TERT-BUTYL 
ETHER

µg/L 2.50 U 2.50 U NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

KAFB-106MW2-I
106MW2I-P1P-112917 106MW2I-P1P-112917-FD

11/29/2017 11/29/2017

Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

METHYLENE 
CHLORIDE

µg/L 5.00 U 5.00 U NC

NAPHTHALENE µg/L 29.0 31.9 9.52
N-BUTYLBENZENE µg/L 1.72 J 1.89 J NC
N-PROPYLBENZENE µg/L 3.59 J 4.06 J NC
P-
ISOPROPYLTOLUENE

µg/L 47.0 49.3 4.78

SEC-BUTYLBENZENE µg/L 1.55 J 1.67 J NC
TERT-BUTYLBENZENE µg/L 2.50 U 2.50 U NC

TOLUENE µg/L 62.6 63.9 2.06
TRICHLOROETHENE µg/L 2.50 U 2.50 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 5.00 U 5.00 U NC

XYLENES µg/L 760 773 1.70

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
FLUORIMETRIC FLUORESCEIN PPB 20.097 -NA- 0.00

USGS DELTA2H PER 
MILLE

-80.81 -81.53 (0.89)

Notes:

KAFB - Kirtland Air Force Base.
NC - not calculated.
ppb - parts per billion.
REG - regular/parent sample.
USGS - Unites States Geological Survey.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

Relative 
Percent 

Difference

Test Group

Sample Date

-- --

REG FD

Depth

KAFB-106MW2-I
106MW2I-P1R-102017 106MW2I-P1R-102017-FD

10/20/2017 10/20/2017

Location Code
Sample Number

GW GW
Sample Purpose

Sample Type
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 1.98 J+ 1.61 J+ 20.61

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 0.51 J 4 U NC
ETHYLENE µg/L 2.84 J 3.2 J NC
METHANE µg/L 211 220 4.18
PROPANE µg/L 6 U 6 U NC
ACETIC ACID MG/L 26.8 16.8 45.87
ALKALINITY MG/L 277 283 2.14
BROMIDE MG/L 0.251 0.251 0.00
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 26.4 26.5 0.38
FORMIC ACID MG/L 1 U 1 U NC
IODIDE MG/L 2.2 2.2 0.00
LACTIC ACID MG/L 1.31 0.8 J 48.34
NITROGEN, NITRATE-
NITRITE

MG/L 0.375 U 0.375 U NC

O-PHOSPHATE (AS P) MG/L 0.02 U 0.02 U NC
PROPIONIC ACID MG/L 1 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 1.77 J 1.74 J NC
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 12300 11500 6.72
MANGANESE µg/L 1920 1860 3.17
1,1,2-
TRICHLOROETHANE

µg/L 5 U 5 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 38.7 42.2 8.65

1,2-DIBROMOETHANE µg/L 5 U 5 U NC
1,2-DICHLOROETHANE µg/L 5 U 5 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 23.9 25.6 6.87

2-BUTANONE µg/L 50 U 50 U NC
2-CHLOROTOLUENE µg/L 5 U 5 U NC
2-HEXANONE µg/L 14.9 J+ 15 J+ NC
4-METHYL-2-
PENTANONE

µg/L 13.6 J 15.2 J NC

ACETONE µg/L 48.5 J+ 36.3 J+ NC
BENZENE µg/L 427 439 2.77
CARBON DISULFIDE µg/L 5 U 5 U NC
CHLOROMETHANE µg/L 5 U 5 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 10 U 10 U NC

ETHYLBENZENE µg/L 89.8 90.5 0.78
ISOPROPYLBENZENE µg/L 44.6 45 0.89
METHYL TERT-BUTYL 
ETHER

µg/L 5 U 5 U NC

METHYLENE 
CHLORIDE

µg/L 10 U 10 U NC

NAPHTHALENE µg/L 17.5 18.5 5.56
N-BUTYLBENZENE µg/L 2.71 J 2.96 J NC
N-PROPYLBENZENE µg/L 8.66 J 8.99 J NC
P-
ISOPROPYLTOLUENE

µg/L 5 U 38.2 NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

KAFB-106MW2-I
106MW2I-P2P-030618 106MW2I-P2P-030618-FD

03/06/2018 03/06/2018

Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

SEC-BUTYLBENZENE µg/L 2.52 J 2.57 J NC
TERT-BUTYLBENZENE µg/L 5 U 5 U NC

TOLUENE µg/L 217 221 1.83
TRICHLOROETHENE µg/L 5 U 5 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 10 U 10 U NC

XYLENES µg/L 356 369 3.59

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 0.24 0.27 11.76

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 1.1 J 1 J NC
ETHYLENE µg/L 1.1 J 1.1 J NC
METHANE µg/L 2646 2704.5 2.19
PROPANE µg/L 1.1 J 1 J NC
ACETIC ACID MG/L 1 U 1 U NC
ALKALINITY MG/L 350 350 0.00
BROMIDE MG/L 1 1 0.00
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 47 47 0.00
FORMIC ACID MG/L 0.5 J 0.5 J NC
IODIDE MG/L 6.7 6.9 2.94
LACTIC ACID MG/L 1.2 1 18.18
NITROGEN, NITRATE-
NITRITE

MG/L 0.5 U 0.5 U NC

ORTHOPHOSPHATE MG/L 0.15 UJ 0.15 UJ NC
PROPIONIC ACID MG/L 1 U 1 U NC
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 1 U 1 U NC
VALERIC ACID MG/L 1 U 1 U NC
IRON µg/L 22000 21000 4.65
MANGANESE µg/L 3900 3800 2.60
1,1,2-
TRICHLOROETHANE

µg/L 50 U 50 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 55 J 57 J NC

1,2-DIBROMOETHANE µg/L 100 U 100 U NC
1,3,5-
TRIMETHYLBENZENE

µg/L 33 J 50 U NC

2-BUTANONE µg/L 1000 U 1000 U NC
2-CHLOROTOLUENE µg/L 50 U 50 U NC
2-HEXANONE µg/L 500 U 500 U NC
4-METHYL-2-
PENTANONE

µg/L 500 U 500 U NC

ACETONE µg/L 1000 U 1000 U NC
BENZENE µg/L 630 610 3.23
CARBON DISULFIDE µg/L 200 U 200 U NC
CHLOROMETHANE µg/L 100 U 100 U NC
ISOPROPYLBENZENE µg/L 94 J 92 J NC
METHYL TERT-BUTYL 
ETHER

µg/L 50 U 50 U NC

METHYLENE 
CHLORIDE

µg/L 500 U 500 U NC

NAPHTHALENE µg/L 500 U 500 U NC
N-BUTYLBENZENE µg/L 100 U 100 U NC
N-PROPYLBENZENE µg/L 100 U 100 U NC
P-
ISOPROPYLTOLUENE

µg/L 100 U 100 U NC

SEC-BUTYLBENZENE µg/L 100 U 100 U NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

KAFB-106MW2-I
106MW2I-P3P-111518 106MW2I-P3P-111518-FD

11/15/2018 11/15/2018

Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

TERT-BUTYLBENZENE µg/L 100 U 100 U NC

TOLUENE µg/L 410 390 5.00
TRICHLOROETHENE µg/L 280 98 J 96.30
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 430 400 7.23

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
FLUORIMETRIC FLUORESCEIN PPB 1.535 1.527 0.52

USGS DELTA2H PER 
MILLE

-93.69 -93.42 (0.29)

Notes:

KAFB - Kirtland Air Force Base.
NC - not calculated.
ppb - parts per billion.
REG - regular/parent sample.
USGS - Unites States Geological Survey.

VQ - validation qualifier.

Please see Table 2 for definitions of qualifiers and reason codes.
FD - field duplicate.
GW - groundwater.

Test Group

Relative 
Percent 

Difference

Sample Date

-- --

REG FD

Depth

KAFB-106MW2-S
106MW2S-P1R-101217 106MW2S-P1R-101217-FD

10/12/2017 10/12/2017

Location Code
Sample Number

GW GW
Sample Purpose

Sample Type
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Appendix G-1 - Table 5 Field Duplicate Summary

Parameter Units Result VQ Result VQ
EDB 1,2-DIBROMOETHANE µg/L 0.154 0.139 10.24

ACETYLENE µg/L 10 U 10 U NC
ETHANE µg/L 1.02 J 0.97 J NC
ETHYLENE µg/L 5.5 5.02 9.13
METHANE µg/L 11800 11600 1.71
PROPANE µg/L 1.39 J 1.2 J NC
ACETIC ACID MG/L 113.5 118.4 4.23
ALKALINITY MG/L 399 382 4.35
BROMIDE MG/L 0.561 0.567 1.06
BUTYRIC ACID MG/L 1 U 1 U NC
CHLORIDE MG/L 49.5 49.8 0.60
FORMIC ACID MG/L 2.1 2.8 28.57
IODIDE MG/L 18 19 5.41
LACTIC ACID MG/L 1 U 1 NC
NITRATE MG/L 0.2 U 0.2 U NC
NITRITE MG/L 0.2 U 0.2 U NC
O-PHOSPHATE (AS P) MG/L 0.623 0.571 8.71
PROPIONIC ACID MG/L 25.8 27.9 7.82
PYRUVIC ACID MG/L 1 U 1 U NC
SULFATE MG/L 2 U 2 U NC
VALERIC ACID MG/L 1.1 2.3 70.59
IRON µg/L 12300 J- 12100 J- 1.64
MANGANESE µg/L 9470 J+ 9420 J+ 0.53
1,1,2-
TRICHLOROETHANE

µg/L 50 U 50 U NC

1,2,4-
TRIMETHYLBENZENE

µg/L 194 189 2.61

1,2-DIBROMOETHANE µg/L 50 U 50 U NC
1,2-DICHLOROETHANE µg/L 50 U 50 U NC

1,3,5-
TRIMETHYLBENZENE

µg/L 70.3 J 69.2 J NC

2-BUTANONE µg/L 500 U 500 U NC
2-CHLOROTOLUENE µg/L 50 U 50 U NC
2-HEXANONE µg/L 250 U 250 U NC
4-METHYL-2-
PENTANONE

µg/L 250 U 250 U NC

ACETONE µg/L 379 J 343 J NC
BENZENE µg/L 2360 2210 6.56
CARBON DISULFIDE µg/L 50 U 50 U NC
CHLOROMETHANE µg/L 50 U 50 U NC
DICHLORODIFLUOROM
ETHANE

µg/L 100 U 100 U NC

ETHYLBENZENE µg/L 628 591 6.07
ISOPROPYLBENZENE µg/L 150 150 0.00
METHYL TERT-BUTYL 
ETHER

µg/L 50 U 50 U NC

Relative 
Percent 

DifferenceTest Group

VOLATILES

METALS, DISS

-- --

GASES

GEN 
CHEMISTRY

Depth

REG FD
GW GW

Sample Purpose
Sample Type

KAFB-106MW2-S

106MW2S-P2P-041018 106MW2S-P2P-041018-FD

04/10/2018 04/10/2018

Location Code
Sample Number

Sample Date
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Appendix G-1 - Table 5 Field Duplicate Summary

METHYLENE 
CHLORIDE

µg/L 100 U 100 U NC

NAPHTHALENE µg/L 78.6 J 80.1 J NC
N-BUTYLBENZENE µg/L 50 U 50 U NC
N-PROPYLBENZENE µg/L 52.4 J 50.4 J NC
P-
ISOPROPYLTOLUENE

µg/L 83.4 J 81.7 J NC

SEC-BUTYLBENZENE µg/L 50 U 50 U NC
TERT-BUTYLBENZENE µg/L 50 U 50 U NC

TOLUENE µg/L 5440 5190 4.70
TRICHLOROETHENE µg/L 50 U 50 U NC
TRICHLOROFLUOROM
ETHANE

µg/L 100 U 100 U NC

XYLENES µg/L 1870 1810 3.26

Notes:

KAFB - Kirtland Air Force Base.
µg/L - micrograms per liter.
mg/L - milligram per liter.
NC - not calculated.
REG - regular/parent sample.

VQ - validation qualifier.

FD - field duplicate.
Please see Table 2 for definitions of qualifiers and reason codes.

GW - groundwater.
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Analytical
Method

Number
of

Analytes

Number
of

Samples

Number
of

Results

Contractually 
Incompliant 

Results

Number of 
Contract

Compliant 
Results

Number 
of

Rejected
Results

Number
of

Useable
Results

Contractual
Completeness
[Goal = 95 %]

(percent)

Analytical
Completeness
[Goal = 90 %]

(percent)

Technical 
Completeness
[Goal = 95 %]

(percent)

Holding Time
Completeness
[Goal = 100 % ]

(percent) 

E300 1 193 193 0 193 0 193 100% 94.8% 100.% 100.%

E300M 7 193 1351 0 1351 0 1351 100% 96.% 100.% 100.%

E353.2 1 85 85 0 85 0 85 100% 100% 100.% 100.%

FLUORIMETRIC 1 110 110 0 110 0 110 100% 100% 100.% 100.%

IRMS 2 114 116 * 0 116 0 116 100% 100% 100.% 100.%

QUANTARRAY 30 61 1715 * 0 1715 0 1715 100% 100% 100.% 100.%

RSK-175 5 189 945 0 945 0 945 100% 96.2% 100.% 100.%

SM2320B 1 186 186 7 179 0 186 96.2% 94.1% 100.% 96.2%

SM4500PE 1 116 116 8 108 0 116 93.1% 90.5% 100.% 98.3%

SW6010C 2 186 372 28 344 0 372 92.5% 88.4% 100.% 100.%

SW8011 1 186 186 0 186 0 186 100% 77.4% 100.% 100.%

SW8260B 28 186 4995 * 4 4991 0 4995 99.9% 96.4% 100.% 99.9%

SW9056A 7 186 760 * 16 744 9 760 97.9% 92.8% 98.8% 98.3%

Notes:

% - percent.

Appendix G-1 - Table 6. Contractual, Analytical,Technical and Holding Time Completeness
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Prepared by CB&I Federal Services LLC 
2440 Louisiana Blvd. NE, Suite 300 
Albuquerque, NM  87110 
Tel: +1 505 262 8800  
Fax: +1 505 262 8855  
www.CBI.com 

 
 

Kirtland AFB BFF   February 2017  
Disposal of Soil Drill Cuttings from the Installation of Nested Groundwater KAFB-RPD-016-0014 
Monitoring Well KAFB-106MW1 

 
February 6, 2017 
 
 
Ms. Katrina Wheelock 
377 MSG/CEIE 
2050 Wyoming Blvd SE  
Kirtland Air Force Base, NM 87117-5270 
 
Subject: Disposal of Soil Drill Cuttings from the Installation of Groundwater Monitoring 

Well KAFB-106MW1, Kirtland AFB, New Mexico 
USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 
Dear Ms. Wheelock: 
 
CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 
rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 
landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 
 
During January 2017, CB&I began installation on one nested groundwater monitoring well (KAFB-
106MW1) for the Kirtland AFB Rapid Response Contract. KAFB-106MW1 is located in a undeveloped 
lot located just south of Randolph Avenue between Fuels Drive and the National Guard Building. The 
groundwater monitoring well was drilled using air rotary casing hammer drilling methods. Drill cuttings 
were containerized in plastic lined steel rolloffs pending laboratory analysis for waste characterization. 
Approximately 10 to 15 cubic yards of soil drill cuttings were generated for each 20-cubic yard rolloff 
container. Three rolloffs were sampled for KAFB-106MW1 and included in this letter.  
 
The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 
separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. Three 
rolloffs were filled from KAFB-106MW1. The three composite samples were sent to Gulf Coast 
Analytical Laboratory for testing. The samples were analyzed for the required parameters per the Kirtland 
AFB Landfill Acceptance Memorandum (January 2009). The analytical results for the composite samples 
confirm that the drill cuttings are not considered to be hazardous waste and meet the requirements for 
disposal at the Kirtland C&D landfill. 
 
CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 
C&D landfill. All three rolloff containers are owned by Advanced Chemical Transport and the numbers 
on the containers for disposal include –6607 (106MW1-IDW01), 0543 (106MW1-IDW02), and 0128 
(106MW1-IDW03). Upon receiving notification of Kirtland AFB’s acceptance of the soil and plastic, 
CB&I will coordinate transport of the rolloffs and disposal of the waste with Advanced Chemical 
Transport. 
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DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 
 

 
 
        9 February 2017 
 
 
MEMORANDUM FOR:  AFCEC/CZO 
 
FROM:  377 MSG/CEIE (Solid Waste Program Manager) 
 
SUBJECT:  Landfill Disposal 
 
Reference:  CB&I Federal Services, LLC, letter dated: 6 February 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 
 
Disposal of Soil from the Installation of Groundwater Monitoring Well KAFB-106MW1, 
Kirtland AFB, New Mexico 
 
1.  Authorization is granted to CB&I to dispose of soil from the installation of groundwater 
monitoring well KAFB-106MW1, in support of the Bulk Fuels Facility project, at the Kirtland 
AFB construction and demolition landfill.  Debris will be delivered to the landfill by Advanced 
Chemical Transport, and will be in three Advanced Chemical Transport roll-offs, numbered 
6607, 0543, and 0128.  Debris will consist of excavated soil and plastic liners from roll-offs.  
Lab results are on file in the Solid Waste Management office.  CB&I shall be issued a Kirtland 
AFB landfill pass for this disposal action.  A copy of this letter will accompany each roll-off and 
be left with the gate keeper at the landfill. 
 
2. Please direct questions to me at 853-2486. 
 
 
 
 
              
              
         KATRINA E. WHEELOCK 

Solid Waste Program Manager 
Environmental Management 
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Kirtland AFB BFF   February 2017  
Disposal of Soil Drill Cuttings from the Installation of Groundwater KAFB-RPD-016-0016 
Monitoring Wells KAFB-106MW1 and 106MW2 

 
February 16, 2017 
 
 
Ms. Katrina Wheelock 
377 MSG/CEIE 
2050 Wyoming Blvd SE  
Kirtland Air Force Base, NM 87117-5270 
 
Subject: Disposal of Soil Drill Cuttings from the Installation of Groundwater Monitoring 

Wells KAFB-106MW1 and KAFB-106MW2, Kirtland AFB, New Mexico 
USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 
Dear Ms. Wheelock: 
 
CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 
rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 
landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 
 
During January 2017, CB&I began installation on two groundwater monitoring wells (KAFB-106MW1 
and KAFB-106MW2) for the Kirtland AFB Rapid Response Contract. Both wells are located in an 
undeveloped lot located just south of Randolph Avenue between Fuels Drive and the National Guard 
Building. The groundwater monitoring wells were drilled using air rotary casing hammer drilling 
methods. Drill cuttings were containerized in plastic lined steel rolloffs pending laboratory analysis for 
waste characterization. Approximately 10 to 15 cubic yards of soil drill cuttings were generated for each 
20-cubic yard rolloff container. One additional rolloff was sampled for KAFB-106MW1 and two rolloffs 
were sampled for KAFB-106MW2, and are included in this letter.  
 
The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 
separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. One 
additional rolloff from KAFB-106MW1 and two rolloffs from KAFB-106MW2 were filled. The three 
composite samples were sent to Empirical Laboratories, LLC for testing. The samples were analyzed for 
the required parameters per the Kirtland AFB Landfill Acceptance Memorandum (January 2009). The 
analytical results for the composite samples confirm that the drill cuttings are not considered to be 
hazardous waste and meet the requirements for disposal at the Kirtland C&D landfill. 
 
CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 
C&D landfill. All three rolloff containers are owned by Advanced Chemical Transport and the numbers 
on the containers for disposal include –9926 (106MW1-IDW04), 0129 (106MW2-IDW01), and 9823 
(106MW2-IDW02). Upon receiving notification of Kirtland AFB’s acceptance of the soil and plastic, 
CB&I will coordinate transport of the rolloffs and disposal of the waste with Advanced Chemical 
Transport. 
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DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 

 

 

 

       23 February 2017 

 

 

MEMORANDUM FOR:  AFCEC/CZO 

 

FROM:  377 MSG/CEIE (Solid Waste Program Manager) 

 

SUBJECT:  Landfill Disposal 

 

Reference:  CB&I Federal Services, LLC, letter dated: 16 February 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 

Disposal of Soil from the Installation of Groundwater Monitoring Wells KAFB-106MW1 and 

KAFB-106MW2, Kirtland AFB, New Mexico 

 

1.  Authorization is granted to CB&I to dispose of soil from the installation of groundwater 

monitoring well KAFB-106MW1 and KAFB-106MW2, in support of the Bulk Fuels Facility 

project, at the Kirtland AFB construction and demolition landfill.  Debris will be delivered to the 

landfill by Advanced Chemical Transport, and will be in three Advanced Chemical Transport 

roll-offs, numbered 9926, 0129, and 9823.  Debris will consist of excavated soil and plastic 

liners from roll-offs.  Lab results are on file in the Solid Waste Management office.  CB&I shall 

be issued a Kirtland AFB landfill pass for this disposal action.  A copy of this letter will 

accompany each roll-off and be left with the gate keeper at the landfill. 

 

2. Please direct questions to me at 853-2486. 

 

 

 

 
              

              

         KATRINA E. WHEELOCK 

Solid Waste Program Manager 

Environmental Management 
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Kirtland AFB BFF   February 2017  

Disposal of Soil Drill Cuttings from the Installation of Groundwater KAFB-RPD-016-0018 

Monitoring Well KAFB-106MW2 

 

February 21, 2017 

 

 

Ms. Katrina Wheelock 

377 MSG/CEIE 

2050 Wyoming Blvd SE  

Kirtland Air Force Base, NM 87117-5270 

 

Subject: Disposal of Soil Drill Cuttings from the Installation of Groundwater Monitoring 

Well KAFB-106MW2, Kirtland AFB, New Mexico 

USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 

Dear Ms. Wheelock: 

 

CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 

rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 

landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 

 

During January 2017, CB&I began installation on one groundwater monitoring well (KAFB-106MW2) 

for the Kirtland AFB Rapid Response Contract. KAFB-106MW2 is located in an undeveloped lot located 

just south of Randolph Avenue between Fuels Drive and the National Guard Building. The groundwater 

monitoring well was drilled using air rotary casing hammer drilling methods. Drill cuttings were 

containerized in plastic lined steel rolloffs pending laboratory analysis for waste characterization. 

Approximately 10 to 15 cubic yards of soil drill cuttings were generated and placed in each 20-cubic yard 

rolloff container. Two additional rolloffs were sampled for KAFB-106MW2 and are included in this 

letter.  

 

The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 

separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. Two 

additional rolloffs from KAFB-106MW2 were filled. The two composite samples were sent to Empirical 

Laboratories, LLC for testing. The samples were analyzed for the required parameters per the Kirtland 

AFB Landfill Acceptance Memorandum (January 2009). The analytical results for the composite samples 

confirm that the drill cuttings are not hazardous waste and meet the requirements for disposal at the 

Kirtland C&D landfill. 

 

CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 

C&D landfill. Both rolloff containers are owned by Advanced Chemical Transport and the numbers on 

the containers for disposal are: 0519 (106MW2-IDW03) and 9901 (106MW2-IDW04). Upon receiving 

notification of Kirtland AFB’s acceptance of the soil and plastic, CB&I will coordinate transport of the 

rolloffs and disposal of the waste with Advanced Chemical Transport. 

 

  



 2  

Kirtland AFB BFF   February 2017  

Disposal of Soil Drill Cuttings from the Installation of Groundwater KAFB-RPD-016-0018 

Monitoring Well KAFB-106MW2 

If you have any questions regarding this request, please contact me at (505) 262-8942. Thank you for 

your assistance. 

 

Sincerely, 

 

 
 

Caitlin LaChance 

Geologist 

 

 

 

Enclosures: 

Empirical Laboratories, LLC Report No. 1701242 – Analytical Results for Drill Cuttings from Nested 

Groundwater Monitoring Well KAFB-106MW2 (106MW2-IDW03 and IDW04) 



DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 
 

 
 
       23 February 2017 
 
 
MEMORANDUM FOR:  AFCEC/CZO 
 
FROM:  377 MSG/CEIE (Solid Waste Program Manager) 
 
SUBJECT:  Landfill Disposal 
 
Reference:  CB&I Federal Services, LLC, letter dated: 21 February 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 
 
Disposal of Soil from the Installation of Groundwater Monitoring Well KAFB-106MW2, 
Kirtland AFB, New Mexico 
 
1.  Authorization is granted to CB&I to dispose of soil from the installation of groundwater 
monitoring well KAFB-106MW2, in support of the Bulk Fuels Facility project, at the Kirtland 
AFB construction and demolition landfill.  Debris will be delivered to the landfill by Advanced 
Chemical Transport, and will be in two Advanced Chemical Transport roll-offs, numbered 0519 
and 9901.  Debris will consist of excavated soil and plastic liners from roll-offs.  Lab results are 
on file in the Solid Waste Management office.  CB&I shall be issued a Kirtland AFB landfill 
pass for this disposal action.  A copy of this letter will accompany each roll-off and be left with 
the gate keeper at the landfill. 
 
2. Please direct questions to me at 853-2486. 
 
 
 
 
              
              
         KATRINA E. WHEELOCK 

Solid Waste Program Manager 
Environmental Management 

 
 
 



Prepared by CB&I Federal Services LLC 
2440 Louisiana Blvd. NE, Suite 300 
Albuquerque, NM  87110 
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Kirtland AFB BFF   March 2017  
Disposal of Soil Drill Cuttings from the Installation of Groundwater KAFB-RPD-016-0020 
Monitoring Well KAFB-106MW2 

 
March 7, 2017 
 
 
Ms. Katrina Wheelock 
377 MSG/CEIE 
2050 Wyoming Blvd SE  
Kirtland Air Force Base, NM 87117-5270 
 
Subject: Disposal of Soil Drill Cuttings from the Installation of Groundwater Monitoring 

Well KAFB-106MW2, Kirtland AFB, New Mexico 
USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 
Dear Ms. Wheelock: 
 
CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 
rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 
landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 
 
During January 2017, CB&I began installation on groundwater monitoring well (KAFB-106MW2) for 
the Kirtland AFB Rapid Response Contract. KAFB-106MW2 is located in an undeveloped lot located just 
south of Randolph Avenue between Fuels Drive and the National Guard Building. The groundwater 
monitoring well was drilled using air rotary casing hammer drilling methods. Drill cuttings were 
containerized in plastic lined steel rolloffs pending laboratory analysis for waste characterization. 
Approximately 10 to 15 cubic yards of soil drill cuttings were generated and placed in each 20-cubic yard 
rolloff container. On February 14, 2017, two additional rolloffs were sampled for KAFB-106MW2 and 
are included in this letter.  
 
The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 
separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. Two 
additional rolloffs from KAFB-106MW2 were filled. The two composite samples were sent to Empirical 
Laboratories, LLC for testing. Empirical Laboratories sent soil samples for total petroleum  
hydrocarbons – gasoline range organics to Microbac Laboratories for analysis, thus results are included in 
a separate laboratory report. The samples were analyzed for the required parameters per the Kirtland AFB 
Landfill Acceptance Memorandum (January 2009). The analytical results for the composite samples 
confirm that the drill cuttings are not hazardous waste and meet the requirements for disposal at the 
Kirtland C&D landfill. 
 
CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 
C&D landfill. Both rolloff containers are owned by Advanced Chemical Transport and the numbers on 
the containers for disposal are: HTBIN1 (106MW2-IDW05) and 2057 (106MW2-IDW06). Upon 
receiving notification of Kirtland AFB’s acceptance of the soil and plastic, CB&I will coordinate 
transport of the rolloffs and disposal of the waste with Advanced Chemical Transport. 
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DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 
 

 
 
        15 March 2017 
 
 
MEMORANDUM FOR:  AFCEC/CZO 
 
FROM:  377 MSG/CEIE (Solid Waste Program Manager) 
 
SUBJECT:  Landfill Disposal 
 
Reference:  CB&I Federal Services, LLC, letter dated: 7 March 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 
 
Disposal of Soil from the Installation of Groundwater Monitoring Well KAFB-106MW2, 
Kirtland AFB, New Mexico 
 
1.  Authorization is granted to CB&I to dispose of soil from the installation of groundwater 
monitoring well KAFB-106MW2, in support of the Bulk Fuels Facility project, at the Kirtland 
AFB construction and demolition landfill.  Debris will be delivered to the landfill by Advanced 
Chemical Transport, and will be in two Advanced Chemical Transport roll-offs, numbered 
HTBIN1 and 2057.  Debris will consist of excavated soil and plastic liners from roll-offs.  Lab 
results are on file in the Solid Waste Management office.  CB&I shall be issued a Kirtland AFB 
landfill pass for this disposal action.  A copy of this letter will accompany each roll-off and be 
left with the gate keeper at the landfill. 
 
2. Please direct questions to me at 853-2486. 
 
 
 
 
              
              
         KATRINA E. WHEELOCK 

Solid Waste Program Manager 
Environmental Management 

 
 
 



Prepared by CB&I Federal Services LLC 
2440 Louisiana Blvd. NE, Suite 300 
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Kirtland AFB BFF   March 2017  
Disposal of Soil Drill Cuttings from the Installation of Groundwater KAFB-RPD-016-0021 
Monitoring Well KAFB-106MW2 and Extraction Well KAFB-106EX2 

 
March 20, 2017 
 
 
Ms. Katrina Wheelock 
377 MSG/CEIE 
2050 Wyoming Blvd SE  
Kirtland Air Force Base, NM 87117-5270 
 
Subject: Disposal of Soil Drill Cuttings from the Installation of Groundwater Monitoring 

Well KAFB-106MW2 and Extraction Well KAFB-106EX2, Kirtland AFB, New 
Mexico 
USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 
Dear Ms. Wheelock: 
 
CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 
rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 
landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 
 
During January and February 2017, CB&I began installation on groundwater monitoring well KAFB-
106MW2 and extraction well KAFB-106EX2 for the Kirtland AFB Rapid Response Contract. Both wells 
are located in an undeveloped lot located just south of Randolph Avenue between Fuels Drive and the Air 
National Guard Building. Both wells were drilled using air rotary casing hammer drilling methods. Drill 
cuttings were containerized in plastic lined steel rolloffs pending laboratory analysis for waste 
characterization. Approximately 10 to 15 cubic yards of soil drill cuttings were generated and placed in 
each 20-cubic yard rolloff container. On February 23, 2017, two additional rolloffs were sampled for 
KAFB-106MW2 and one rolloff was sampled for KAFB-106EX2; all three of which are included in this 
letter.  
 
The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 
separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. Two 
additional rolloffs from KAFB-106MW2 and one rolloff from KAFB-106EX2 were filled. The three 
composite samples were sent to Empirical Laboratories, LLC for testing. The samples were analyzed for 
the required parameters per the Kirtland AFB Landfill Acceptance Memorandum (January 2009). The 
analytical results for the composite samples confirm that the drill cuttings are not hazardous waste and 
meet the requirements for disposal at the Kirtland C&D landfill. 
 
CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 
C&D landfill. The three rolloff containers are owned by Advanced Chemical Transport and the numbers 
on the containers for disposal are: 20B-26 (106MW2-IDW07), HTBIN2 (106MW2-IDW08), and 0128 
(106EX2-IDW01). Upon receiving notification of Kirtland AFB’s acceptance of the soil and plastic, 
CB&I will coordinate transport of the rolloffs and disposal of the waste with Advanced Chemical 
Transport. 
 
  



 2  

Kirtland AFB BFF   March 2017  
Disposal of Soil Drill Cuttings from the Installation of Groundwater KAFB-RPD-016-0021 
Monitoring Well KAFB-106MW2 and Extraction Well KAFB-106EX2 

If you have any questions regarding this request, please contact me at (505) 262-8942. Thank you for 
your assistance. 
 
Sincerely, 
 

 
 
Caitlin LaChance 
Geologist 
 
 
 
Enclosures: 
Empirical Laboratories, LLC Report No. 1702210 – Analytical Results for Drill Cuttings from Nested 
Groundwater Monitoring Well KAFB-106MW2 (106MW2-IDW07 and IDW08) and Extraction Well 
KAFB-106EX2 (106EX2-IDW01) 
 
IDW Soil Analytical Data Table for Samples 106MW2-IDW07, 106MW2-IDW08, and 106EX2-IDW01 



DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 
 

 
 
        21 March 2017 
 
 
MEMORANDUM FOR:  AFCEC/CZO 
 
FROM:  377 MSG/CEIE (Solid Waste Program Manager) 
 
SUBJECT:  Landfill Disposal 
 
Reference:  CB&I Federal Services, LLC, letter dated: 20 March 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 
 
Disposal of Soil Drill Cuttings from the Installation of Groundwater Monitoring Well KAFB-
106MW2 and Extraction Well KAFB-106EX2, Kirtland AFB, New Mexico 
 
1.  Authorization is granted to CB&I to dispose of soil from the installation of groundwater 
monitoring well KAFB-106MW2 and extraction well KAFB-106EX2, in support of the Bulk 
Fuels Facility project, at the Kirtland AFB construction and demolition landfill.  Debris will be 
delivered to the landfill by Advanced Chemical Transport, and will be in three Advanced 
Chemical Transport roll-offs, numbered 20B-26, HTBIN2, and 0128.  Debris will consist of 
excavated soil and plastic liners from roll-offs.  Lab results are on file in the Solid Waste 
Management office.  CB&I shall be issued a Kirtland AFB landfill pass for this disposal action.  
A copy of this letter will accompany each roll-off and be left with the gate keeper at the landfill. 
 
2. Please direct questions to me at 853-2486. 
 
 
 
 
              
              
         KATRINA E. WHEELOCK 

Solid Waste Program Manager 
Environmental Management 
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Kirtland AFB BFF   March 2017  
Disposal of Soil Drill Cuttings from the Installation of Extraction KAFB-RPD-016-0022 
Well KAFB-106EX2 

 
March 28, 2017 
 
 
Ms. Katrina Wheelock 
377 MSG/CEIE 
2050 Wyoming Blvd SE  
Kirtland Air Force Base, NM 87117-5270 
 
Subject: Disposal of Soil Drill Cuttings from the Installation of Extraction Well 

KAFB-106EX2, Kirtland AFB, New Mexico 
USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 
Dear Ms. Wheelock: 
 
CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 
rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 
landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 
 
During February 2017, CB&I began installation on extraction well KAFB-106EX2 for the Kirtland AFB 
Rapid Response Contract. KAFB-106EX2 is located in an undeveloped lot located just south of Randolph 
Avenue between Fuels Drive and the Air National Guard Building. The extraction well was drilled using 
air rotary casing hammer drilling methods. Drill cuttings were containerized in plastic lined steel rolloffs 
pending laboratory analysis for waste characterization. Approximately 10 to 15 cubic yards of soil drill 
cuttings were generated and placed in each 20-cubic yard rolloff container. On March 2, 2017, two 
additional rolloffs were sampled for KAFB-106EX2 and are included in this letter.  
 
The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 
separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. Two 
additional rolloffs from KAFB-106EX2 were filled. The two composite samples were sent to Empirical 
Laboratories, LLC for testing. The samples were analyzed for the required parameters per the Kirtland 
AFB Landfill Acceptance Memorandum (January 2009). The analytical results for the composite samples 
confirm that the drill cuttings are not hazardous waste and meet the requirements for disposal at the 
Kirtland C&D landfill. 
 
CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 
C&D landfill. The two rolloff containers are owned by Advanced Chemical Transport and the numbers on 
the containers for disposal are: 0543 (106EX2-IDW02) and 0607 (106EX2-IDW03). Upon receiving 
notification of Kirtland AFB’s acceptance of the soil and plastic, CB&I will coordinate transport of the 
rolloffs and disposal of the waste with Advanced Chemical Transport. 
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DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 

 

 

 

        06 April 2017 

 

 

MEMORANDUM FOR:  AFCEC/CZO 

 

FROM:  377 MSG/CEIE (Solid Waste Program Manager) 

 

SUBJECT:  Landfill Disposal 

 

Reference:  CB&I Federal Services, LLC, letter dated: 28 March 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 

Disposal of Soil Drill Cuttings from the Installation of Extraction Well KAFB-106EX2, Kirtland 

AFB, New Mexico 

 

1.  Authorization is granted to CB&I to dispose of soil from the installation of extraction well 

KAFB-106EX2, in support of the Bulk Fuels Facility project, at the Kirtland AFB construction 

and demolition landfill.  Debris will be delivered to the landfill by Advanced Chemical 

Transport, and will be in two Advanced Chemical Transport roll-offs, numbered 0543 and 0607.  

Debris will consist of excavated soil and plastic liners from roll-offs.  Lab results are on file in 

the Solid Waste Management office.  CB&I shall be issued a Kirtland AFB landfill pass for this 

disposal action.  A copy of this letter will accompany each roll-off and be left with the gate 

keeper at the landfill. 

 

2. Please direct questions to me at 853-2486. 

 

 

 

 
              

              

         KATRINA E. WHEELOCK 

Solid Waste Program Manager 

Environmental Management 
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Kirtland AFB BFF   April 2017  
Disposal of Soil Drill Cuttings from the Installation of Extraction KAFB-RPD-016-0023 
Well KAFB-106EX1 

 
April 5, 2017 
 
 
Ms. Katrina Wheelock 
377 MSG/CEIE 
2050 Wyoming Blvd SE  
Kirtland Air Force Base, NM 87117-5270 
 
Subject: Disposal of Soil Drill Cuttings from the Installation of Extraction Well 

KAFB-106EX1, Kirtland AFB, New Mexico 
USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 
Dear Ms. Wheelock: 
 
CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 
rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 
landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 
 
During March 2017, CB&I began installation on extraction well KAFB-106EX1 for the Kirtland AFB 
Rapid Response Contract. KAFB-106EX1 is located in an undeveloped lot located just south of Randolph 
Avenue between Fuels Drive and the Air National Guard Building. The extraction well was drilled using 
air rotary casing hammer drilling methods. Drill cuttings were containerized in plastic lined steel rolloffs 
pending laboratory analysis for waste characterization. Approximately 10 to 15 cubic yards of soil drill 
cuttings were generated and placed in each 20-cubic yard rolloff container. On March 13, 2017, four 
rolloffs were sampled for KAFB-106EX1 and are included in this letter.  
 
The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 
separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. Four 
rolloffs from KAFB-106EX1 were filled. The four composite samples were sent to Empirical 
Laboratories, LLC for testing. The samples were analyzed for the required parameters per the Kirtland 
AFB Landfill Acceptance Memorandum (January 2009). The analytical results for the composite samples 
confirm that the drill cuttings are not hazardous waste and meet the requirements for disposal at the 
Kirtland C&D landfill. 
 
CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 
C&D landfill. The four rolloff containers are owned by Advanced Chemical Transport and the numbers 
on the containers for disposal are: 9901 (106EX1-IDW01), 9823 (106EX1-IDW02), 0129 (106EX1-
IDW03), and 9926 (106EX1-IDW04). Upon receiving notification of Kirtland AFB’s acceptance of the 
soil and plastic, CB&I will coordinate transport of the rolloffs and disposal of the waste with Advanced 
Chemical Transport. 
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DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 

 

 

 

        06 April 2017 

 

 

MEMORANDUM FOR:  AFCEC/CZO 

 

FROM:  377 MSG/CEIE (Solid Waste Program Manager) 

 

SUBJECT:  Landfill Disposal 

 

Reference:  CB&I Federal Services, LLC, letter dated: 5 April 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 

Disposal of Soil Drill Cuttings from the Installation of Extraction Well KAFB-106EX1, Kirtland 

AFB, New Mexico 

 

1.  Authorization is granted to CB&I to dispose of soil from the installation of extraction well 

KAFB-106EX1, in support of the Bulk Fuels Facility project, at the Kirtland AFB construction 

and demolition landfill.  Debris will be delivered to the landfill by Advanced Chemical 

Transport, and will be in four Advanced Chemical Transport roll-offs, numbered 9901, 9823, 

0129, and 9926.  Debris will consist of excavated soil and plastic liners from roll-offs.  Lab 

results are on file in the Solid Waste Management office.  CB&I shall be issued a Kirtland AFB 

landfill pass for this disposal action.  A copy of this letter will accompany each roll-off and be 

left with the gate keeper at the landfill. 

 

2. Please direct questions to me at 853-2486. 

 

 

 

 
              

              

         KATRINA E. WHEELOCK 

Solid Waste Program Manager 

Environmental Management 
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Kirtland AFB BFF   April 2017  
Disposal of Soil Drill Cuttings from the Installation of Injection  KAFB-RPD-016-0024 
Well KAFB-106IN1 

 
April 12, 2017 
 
 
Ms. Katrina Wheelock 
377 MSG/CEIE 
2050 Wyoming Blvd SE  
Kirtland Air Force Base, NM 87117-5270 
 
Subject: Disposal of Soil Drill Cuttings from the Installation of Injection Well KAFB-106IN1, 

Kirtland AFB, New Mexico 
USACE Contract No. W9128F-12-D-003, Delivery Order 0025 

 
Dear Ms. Wheelock: 
 
CB&I is requesting permission to dispose of nonhazardous soil drill cuttings and plastic liners used in 
rolloff containers to the Kirtland Air Force Base (AFB) Construction and Demolition (C&D) debris 
landfill. The generation of and analyses performed on the soil drill cuttings are discussed below. 
 
During March 2017, CB&I began installation on injection well KAFB-106IN1 for the Kirtland AFB 
Rapid Response Contract. KAFB-106IN1 is located in an undeveloped lot located just south of Randolph 
Avenue between Fuels Drive and the Air National Guard Building. The injection well was drilled using 
air rotary casing hammer drilling methods. Drill cuttings were containerized in plastic lined steel rolloffs 
pending laboratory analysis for waste characterization. Approximately 10 to 15 cubic yards of soil drill 
cuttings were generated and placed in each 20-cubic yard rolloff container. On March 20, 2017, four 
rolloffs were sampled for KAFB-106IN1 and are included in this letter.  
 
The geologist collected a small amount of soil from each depth as the sediment exited the cyclone 
separator and was deposited in the rolloff; resulting in one composite sample for each rolloff. Four 
rolloffs from KAFB-106IN1 were filled. The four composite samples were sent to Empirical 
Laboratories, LLC for testing. The samples were analyzed for the required parameters per the Kirtland 
AFB Landfill Acceptance Memorandum (January 2009). The analytical results for the composite samples 
confirm that the drill cuttings are not hazardous waste and meet the requirements for disposal at the 
Kirtland C&D landfill. 
 
CB&I requests your review of the attached analytical data and determination for disposal at Kirtland AFB 
C&D landfill. The four rolloff containers are owned by Advanced Chemical Transport and the numbers 
on the containers for disposal are: 2082 (106IN1-IDW01), HTBIN1 (106IN1-IDW02), 2057 (106IN1-
IDW03), and 9713 (106IN1-IDW04). Upon receiving notification of Kirtland AFB’s acceptance of the 
soil and plastic, CB&I will coordinate transport of the rolloffs and disposal of the waste with Advanced 
Chemical Transport. 
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DEPARTMENT OF THE AIR FORCE 
377TH AIR BASE WING (AFGSC) 

 
 

 
 
        14 April 2017 
 
 
MEMORANDUM FOR:  AFCEC/CZO 
 
FROM:  377 MSG/CEIE (Solid Waste Program Manager) 
 
SUBJECT:  Landfill Disposal 
 
Reference:  CB&I Federal Services, LLC, letter dated: 12 April 2017 

       USACE Contract No. W9128F-12-D-003, Delivery Order 0025 
 
Disposal of Soil Drill Cuttings from the Installation of Injection Well KAFB-106IN1, Kirtland 
AFB, New Mexico 
 
1.  Authorization is granted to CB&I to dispose of soil from the installation of injection well 
KAFB-106IN1, in support of the Bulk Fuels Facility project, at the Kirtland AFB construction 
and demolition landfill.  Debris will be delivered to the landfill by Advanced Chemical 
Transport, and will be in four Advanced Chemical Transport roll-offs, numbered 2082, HTNIB1, 
2057, and 9713.  Debris will consist of excavated soil and plastic liners from roll-offs.  Lab 
results are on file in the Solid Waste Management office.  CB&I shall be issued a Kirtland AFB 
landfill pass for this disposal action.  A copy of this letter will accompany each roll-off and be 
left with the gate keeper at the landfill. 
 
2. Please direct questions to me at 853-2486. 
 
 
 
 
              
              
         KATRINA E. WHEELOCK 

Solid Waste Program Manager 
Environmental Management 
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Kirtland AFB BFF  February 2017 
Corrective Action Report KAFB-RPD-016-0015 

February 9, 2017 
 
 
Subject: Corrective Action Report for Accidental Soil Release 

  Kirtland Air Force Base, New Mexico  

 
This Corrective Action Report is submitted pursuant to the requirements specified in Section 1.27 of the 
Kirtland Air Force Base’s (AFB) Hazardous Waste Treatment Facility Operating Permit, (Environmental 
Protection Agency [EPA] Identification Number NM9570024423) and Section 20.6.2.1203 of the New 
Mexico Administrative Code. This Report describes the release of semi-saturated soil to the ground 
surface, the corrective actions implemented, and discusses analytical results from the post-removal 
confirmation and characterization samples.  
 
Background Information 

Facility Owner: 
Eric H. Froehlich, Colonel, USAF 377 ABW/CC 
2000 Wyoming Boulevard SE 
Kirtland AFB NM 87117-5600 

Facility Operator: 
CB&I Federal Services, LLC 
Kathleen Romalia, Project Manager; Tara Kunkel, Task Lead; and Bruce Burke, Construction 
Manager  

 2440 Louisiana Boulevard NE, Suite 300 
 Albuquerque, NM 87110 
 Phone: (505) 262-8800 
Facility: 
Construction Area, In situ Bioremediation Pilot Test, Kirtland AFB, New Mexico. The construction area 
is located just south of Randolph Road, between Fuels Drive and the National Guard Building in an 
undeveloped lot. 
 
Description of Release 

On January 25, 2017 at 12:30 p.m. approximately ¼ to ½ cubic yards of semi-saturated soil was released 
to the ground surface at the Kirtland AFB in situ bioremediation pilot test construction area, located 
immediately south of Randolph Road. The spilled soil covered an area of approximately 30 inches wide 
by 10 feet long and 6 inches deep. Attachment 1 shows the pilot test area and location of the spilled soil. 
The spill was reported both verbally and in written format to the New Mexico Environment Department 
(NMED) Hazardous Waste Bureau within twenty-four hours. 
 
While attempting to move a roll-off bin, the waste transportation and disposal company tipped up the 
front end of the bin and the semi-saturated soil spilled over the roll-off tailgate and onto the ground 
surface within the fenced construction area. The silt fence installed along the southern edge of the 
construction site stopped the spilled soil from migrating beyond the construction area fencing. Once the 
spill was noticed, the driver immediately lowered the roll-off bin so that it was parallel to ground surface. 
 
The roll-off bin contained soil cuttings generated during drilling of groundwater monitoring well KAFB-
106MW2 and Hydrosorb® polymer material (powdery solid) that was placed in the roll-off bin for the 
purpose of adsorbing free liquids in the saturated soil prior to disposal. The Safety Data Sheet for the 
Hydrosorb® is included as Attachment 2. Hydrosorb® is used as an industry standard material for the 
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Kirtland AFB BFF  February 2017 
Corrective Action Report KAFB-RPD-016-0015 

purpose of dehydrating saturated soil and can be disposed of at any approved solid waste landfill as 
identified in Section XIII of the attached Safety Data Sheet. A waste characterization sample had been 
collected previously from the roll-off prior to the soil spill for disposal purposes; however, analytical 
results are still pending. The chemical composition of the soil cuttings at the time of the spill was 
unknown. The roll-off bin from which the spill occurred contained soil cuttings from the depth interval of 
500 to 557 feet below ground surface. A subsequent characterization sample was collected from the roll-
off bin and is discussed in the sections below. 
 
Corrective Action 

The spilled soil was removed from the ground surface using a vacuum truck and was placed back into the 
same lined roll-off bin. The exterior boundary of the spill area was identified and barricaded off. The 
native soil beneath the spill footprint was excavated to a depth of approximately 2 to 3 inches to ensure 
any impacted soil was removed. Excavated soil was containerized within the same roll-off. Photos of the 
spilled soil and cleaned up site are included in Attachment 3. The roll-off was further dehydrated by 
thoroughly mixing the semi-saturated cuttings with additional drying agents and a secondary internal 
linear was installed under the roll-off tarp prior to relocating the bin.  
 

Three soil samples were collected using Encore® samplers on January 31, 2017 upon completion of 
excavation activities. Samples were collected from the following locations: 1) a characterization sample 
from the roll-off containing the spilled material, 2) a confirmation sample from the excavated spill 
footprint, and 3) a background sample located parallel to the spill site, outside of the fenced construction 
area. Attachment 1 shows the location of the confirmation and background samples. The purpose of the 
confirmation sample was to determine if all potentially impacted soil had been removed. A background 
soil sample was collected from a location outside of the construction area to determine if there are any 
existing constituents in the soil unrelated to the spilled soil. The soil samples were submitted to Empirical 
Laboratories LLC in Nashville, Tennessee for analysis of Volatile Organic Compounds (VOCs) (EPA 
Method SW8260), Semi-Volatile Organic Compounds (SVOCs) (EPA Method SW8270), and metals 
(iron, manganese, and lead) (EPA Method SW6010).  
 
Analytical Results 

Analytical results are provided in Attachment 4, which includes a summary analytical data table of 
detected analytes and the final laboratory report. Analytical results from the soil samples were compared 
to the NMED residential soil screening levels (SSLs) (NMED, 2015).  
 
Roll-off Characterization Soil Sample 

A representative soil sample was collected from the roll-off bin from which the spill occurred to 
characterize any potential constituents of concern. The spilled soil does not contain any constituents that 
exceed the NMED residential SSLs. Results are presented below.  

 No VOCs were detected in the soil sample collected from the spilled soil.  
 Two SVOCs, di-n-butylphthalate and bis(2-ethylhexyl)phthalate, were detected in the soil sample 

with concentrations of 0.379 mg/kg and 0.186 mg/kg, respectively. Both of these results were J-
qualified and below NMED residential SSLs.  

 Iron, lead, and manganese were all detected in the spilled soil sample with concentrations of 
6,120, 2.29, and 109 mg/kg, respectively, which are below respective NMED residential SSLs. 

 
Post-Removal Confirmation Soil Sample 

One post-removal confirmation soil sample was collected in the center of the excavated spill footprint. 
The confirmation soil sample does not contain any constituents that exceed the NMED residential SSLs. 
Results are presented below.  

 No VOCs were detected in the confirmation soil sample.  
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Kirtland AFB BFF  February 2017 
Corrective Action Report KAFB-RPD-016-0015 

 Six SVOCs were detected in the confirmation sample: benzo(b)fluoranthene, di-n-butylphthalate, 
bis(2-ethylhexyl)phthalate, fluoranthene, phenanthrene, and pyrene. All detected SVOC results 
were J-qualified below NMED residential SSLs.  

 Iron, lead, and manganese were all detected in the confirmation soil sample with concentrations 
of 7,590, 13.5, and 117 mg/kg, respectively, which are below respective NMED residential SSLs.  

 
Background Soil Sample 

One background soil sample was collected from a location outside of the fenced construction area, 
approximately 45 feet to the west of the confirmation sample location. The background soil sample 
does not contain any constituents that exceed the NMED residential SSLs. Results are presented 
below. 
 No VOCs were detected in the background soil sample.  
 Seven SVOCs were detected in the background soil sample: benzo(b)fluoranthene, chrysene, di-

n-butylphthalate, bis(2-ethylhexyl)phthalate, fluoranthene, phenanthrene, and pyrene. All 
detected SVOC results were J-qualified, with the exception of bis(2-ethylhexyl)phthalate, which 
had no qualifier and was detected at a concentration of 0.685 mg/kg. All detected SVOC results 
were below NMED residential SSLs. 

 Iron, lead, and manganese were all detected in the background soil sample with concentrations of 
7,680, 16.5, and 125 mg/kg, respectively, which were below respective NMED residential SSLs. 

 
Analytical Results Conclusions 

Two SVOCs, di-n-butylphthalate and bis(2-ethylhexyl)phthalate, were detected with very low 
concentrations in all three soil samples. These SVOCs are commonly found in many plastic products such 
as disposable sample gloves, soil scoops, and laboratory equipment. 
 
All detectable SVOCs in the post-removal confirmation soil sample were also detected in the background 
soil sample. Of the seven detected SVOCs, four are polynuclear aromatic hydrocarbons (PAHs): 
benzo(b)fluoranthene, chrysene, fluoranthene, and pyrene. Detectable concentrations of PAHs likely 
originated from an outside source that was not connected with the construction site, as they were not 
detected in the sample collected from the spilled soil. Randolph Road is located approximately 30 to 40 
feet from the northern extent of the construction area. Prior to the initiation of construction activities the 
undeveloped lot was used as an overflow parking lot for the National Guard during weekend activities. 
Runoff from the asphalt road or from vehicle exhaust are the likely sources of PAH compounds in the 
background and confirmation soil samples. 
 
Detected analytes in all samples were below NMED residential SSLs. 
 

Proposed Actions to Further Prevent Discharges of this Nature 

All roll-off bins containing saturated soil cuttings must be sufficiently “dewatered” using Hydrosorb® 
and allowed to stabilize, typically 2 to 3 days, prior to moving the roll-off bins. Additionally, Hydrosorb® 
will be placed in the roll-off bin prior to placement of saturated soil to begin immediate adsorption of the 
water once waste is placed in container. 
 



 

Kirtland AFB BFF  February 2017 
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ATTACHMENT 1 

Soil Spill and Characterization Sample Locations 
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Safety Data Sheet Hydrosorb® 
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SAFETY DATA SHEET: May be used to comply with OSHA’s Hazard Communication Standard, 29 CFR 

1910.1200.  Standard must be consulted for specific requirements. 
 
EFFECTIVE DATE: January 2, 2014 
 
SECTION I CHEMICAL PRODUCT & SUPPLIER’S IDENTIFICATION 
 
Product Name:   Waste Lock® 770 
Chemical Name:   Sodium Polyacrylate, Crosslinked 
 
M² Polymer Technologies, Inc.                                                                                               
P.O.  Box 365                                                                                                   Telephone Number for Information:  847/836-1393 
West Dundee, IL 60118                                                                                                     Last Update :               January 2, 2014 
 
SECTION II HAZARD IDENTIFICATION 
 
Component Information/Information on Non-Hazardous Components 

The components of this product are not regulated as hazardous under  29 CFR and 49 CFR.  However, the manufacturer 
recognizes the potential for respiratory tract irritation as a result of inhalation of this material as a respirable dust.  See 
Sections 8, 11, 14 and 15 for further information. 

 
Emergency Overview 

Sodium polyacrylate is a white, granular, odorless polymer that forms a gel-like material with water.  It is insoluble in water 
and causes slippery conditions when wet.  Although not regulated as a hazardous material, the respirable dust is a 
potential respiratory tract irritant.  An eight-hour exposure limit of 0.05 mg/m³ is recommended. 

Potential Health Effects - Eyes 
Dust may cause burning, drying, itching and other discomfort resulting in reddening of the eyes. 

Potential Health Effects - Skin 
Dust exposure, such as in manufacturing, may aggravate existing skin conditions due to drying. 

Potential Health Effects - Ingestion 
Not a likely route of entry.  Tests show that polyacrylate absorbents are non-toxic if ingested.  However, as in the instance 
of any non-food consumption, seek medical attention in the event of any adverse symptoms. 

Potential Health Effects - Inhalation 
Respirable dust exposure may cause respiratory tract & lung irritation and may aggravate existing respiratory conditions. 

HMIS Ratings:  Health 1     Fire 1     Reactivity 0 
Hazard Scale:  0=Minimal   1=Slight   2=Moderate   3=Serious   4=Severe   *=Chronic Hazard 

 
SECTION III COMPOSITION / INGREDIENT INFORMATION 
 
CAS # Component Percent 
09003-04-7 Sodium polyacrylate >99  % 
Not Available Post Treated – Trade Secret < 0.5 % 
 
HMIS Ratings:  Health 1     Fire 1     Reactivity 0 

Hazard Scale:  0=Minimal   1=Slight   2=Moderate   3=Serious   4=Severe   *=Chronic Hazard 
 

SECTION IV FIRST AID MEASURES 
 
First Aid - Eyes 

Immediately flush eyes with water for at least 15 minutes. 
First Aid - Skin 

Remove polyacrylate absorbent dust from skin using soap and water. 
First Aid - Ingestion 

Non-toxic.  However, if adverse symptoms appear, seek medical attention. 
Firs Aid - Inhalation 

If inhaled, move to source of fresh air.  Seek medical attention if symptoms persist. 
 

 

M² Polymer Technologies, Inc. 
PO Box 365 
West Dundee, IL 60118 USA 
Tel.  847-836-1393 
Fax.  847-836-6483 
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SECTION V FIRE FIGHTING MEASURES 
 
General Fire Hazards 

No recognized fire hazards associated with the product. 
 
Upper Flammable Limit (UFL): NE 
Lower Flammable Limit (LFL): NE 
Method Used:   None 
Flash Point:   None 
Flammability Classification:  None 
 

Hazardous Combustion Products 
None known. 

Extinguishing Media 
Dry chemical, foam, carbon dioxide, water fog.  Slippery conditions are created if spilled products comes in contact with 
water. 

Fire Fighting Equipment/Instructions 
Firefighters should wear full protective clothing including self contained breathing apparatus, 

NFPA Ratings:   Health=1    Fire=1    Reactivity=0 
Hazard Scale:  0=Minimal   1=Slight   2=Moderate   3=Serious   4=Severe    

 

SECTION VI ACCIDENTAL RELEASE MEASURES 
 
Containment Procedures 

Sweep or vacuum material when possible and shovel into a waste container. 
Clean Up Procedures 

Use caution if product comes in contact with water as slippery conditions may result.  Waste residual may be flushed 
down a drain with water for normal wastewater treatment.  This is a non-hazardous waste suitable for disposal in any 
approved solid waste landfill. 

Evacuation Procedures 
None required. 

Special Procedures 
Avoid respirable dust.  Wear a nuisance style dust mask if dusty conditions occur. 

 

SECTION VII HANDLING AND STORAGE 
 
Handling Procedures 

Handle as an eye and respiratory tract irritant. 
Storage Procedures 

Store in a dry, closed container. 
 
SECTION VIII EXPOSURE CONTROLS / PERSONAL PROTECTION 
 
Exposure Guidelines 

I. General Product Information 
The product is not regulated as a hazardous material.  There is however a potential for respiratory tract irritation and 
an eight-hour exposure limit of 0.05 mg/m³ is recommended. 

II. Component Exposure Limits 
No information is available. 
 

Engineering Controls 
Provide local exhaust ventilation to maintain exposure to < 0.05 mg/m³ over eight hours. 

Personal Protective Equipment – Eyes & Face 
Safety glasses with side shields or goggles. 

Personal Protective Equipment – Skin 
Use impervious gloves when handling the product in a manufacturing environment. 

Personal Protective Equipment – Respiratory 
Wear a nuisance style dust mask for mild dusty conditions or a high efficiency filter if particulate concentrations exceed 
0.05 mg/m³. 

Personal Protective Equipment – General 
Follow normal safety precautions and maintain good housekeeping.  Wash thoroughly after handling.  
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SECTION IX PHYSICAL & CHEMICAL PROPERTIES 
 

Appearance: White granular powder Odor: None 
Physical State: Solid  pH: 5.5 to 6.5 (1% in water) 
Vapor Pressure: <10 mm Hg Vapor Density: N.E. 
Boiling Point: N.A.  Melting Point: > 390°F  (> 199° C) 
Solubility (H2O): Not soluble Specific Gravity: 0.4 to 0.7 g/cc 
Evaporation Rate: < 1.0 

 

SECTION X CHEMICAL STABILITY & REACTIVITY INFORMATION 
 
Chemical Stability 

Product is stabile. 
Chemical Stability: Conditions to Avoid 

None 
Incompatibility 

None 
Hazardous Decomposition 

None 
Hazardous Polymerization 

None 
 

SECTION XI TOXICOLOGICAL INFORMATION 
 
General Product Information 

Acute inhalation of respirable dust may cause irritation of upper respiratory tract and lungs. 
Acute Toxicity – LD50/LC50 

Sodium polyacrylate (CAS 09003-04-7) 
LD50:  Oral Rat 40 grams/kilogram 

Carcinogenicity 
None 

Component Carcinogenicity 
No information is available. 

Chronic Toxicity 
Chronic exposure to rats for a two-year lifetime using Sodium Polyacrylate that had been micronized to a respirable size 
(< 10 µm) produced non-specific inflammation and chronic lung injury at 0.2 mg/m³ and 0.8 mg/m³.  Also at 0.8 mg/m³, 
tumors were seen in some test animals.  In the absence of chronic inflammation, tumors are not expected.  There were no 
adverse effects detected at 0.05 mg/m³. 

Mutagenicity 
Sodium polyacrylate had no effect in mutagencity tests. 

 

SECTION XII ECOLOGICAL INFORMATION 
 
Ecotoxicity 
General Product Information 

Composted polyacrylate absorbents are nontoxic to aquatic or terrestrial organisms at predicted exposure levels from 
current application rates. 

Component Analysis – Ecotoxicity & Aquatic Toxicity 
No information available 

Environmental Fate 
Polyacrylate absorbents are largely inert in aerobic and anaerobic conditions.  They are immobile in landfills and soils 
systems with the mobile fraction showing biodegradability.  They are also compatible with incineration of municipal solid 
waste.  Incidental drain disposal of small quantities of polyacrylate absorbents will not affect the performance of 
wastewater treatment systems. 

 

SECTION XIII DISPOSAL CONSIDERATIONS 
 
US EPA Waste Number & Descriptions 
General Product Information 

Product is non-hazardous waste material suitable for approved solid waste landfills. 
Component Waste Numbers 
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No EPA Waste Numbers are applicable for this product’s components 
Disposal Instructions 

Dispose of in accordance with Local, State and Federal regulations. 
 

 

SECTION XIV TRANSPORTATION INFORMATION 
 
International Transportation Regulations 

The product is not transport regulated. 
 
 

 

SECTION XV REGULATORY INFORMATION 
 
U.S. Federal Regulations 
General Product Information 

The product is not Federally regulated as a hazardous material. 
Clean Air Act 

No information available. 
Component Analysis 

No information available. 
Food & Drug Administration 

Code of Federal Regulations (CFR) references the following regulated components: 
Sodium Polyacrylate (CAS 09003-04-7) 

Direct Food Additives:  173.73, 173.310 
Indirect Food Additives:  175.105 

 
State Regulations 
General Product Information 

The product is not regulated by any State as a hazardous material. 
Component Analysis - State 

None of the components are listed on State lists from CA, FL, MA, MN, NJ or PA. 
Component Analysis – WHMIS IDL 

None of the components are listed in the WHMIS IDL. 
Component Analysis - Inventory 

Component CAS # TSCA CAN EEC 
Sodium Polyacrylate 09003-04-7 Yes DSL No 
 

 

SECTION XVI OTHER INFORMATION 
 
Other Information 

The information presented in this document is presented in good faith and is believed to be accurate as to the effective 
date given.  However, no warranty, expressed or implied is given.  It is the buy’s responsibility to ensure that its activities 
comply with Federal, State or provincial and local laws. 
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Photo Documentation 
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Photo 1. Site immediately after semi-saturated soil spilled, looking east. 
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Photo 2. After soil spillage was cleaned up and native soil under spill removed, looking east. 
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Analytical Results Summary Table and Laboratory Analytical Data 
Package 
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Attachment 4 - Detected Analytical Results 
             

 
  Location Name 106MW2-Rolloff 106MW2-Confirm 106MW2-Background 

 
  Sample ID 1702005-01 1702005-02 1702005-03 

 
  Sample Date 31-Jan-17 31-Jan-17 31-Jan-17 

 
  Sample Purpose Spilled Soil Characterization Sample Post-Removal Confirmation Sample Background Ground Sample 

Chemical Class & Analytical Method Parameter 

NMED Residential 
Soil Screening 

Level 
Result Validation 

Qual. DL LOQ Result Validation 
Qual. DL LOQ Result Validation 

Qual. DL LOQ 

SVOCs (mg/Kg), Method SW8270D Di-n-butylphthalate 6,160 0.376 J 0.1 0.401 0.346 J 0.0871 0.348 0.333 J 0.0895 0.358 
SVOCs (mg/Kg), Method SW8270D Bis(2-ethylhexyl)phthalate 380 0.186 J 0.1 0.401 0.127 J 0.0871 0.348 0.685   0.0895 0.358 
SVOCs (mg/Kg), Method SW8270D Benzo(b)fluoranthene 1.53 ND U 0.1 0.401 0.0895 J 0.0871 0.348 0.116 J 0.0895 0.358 
SVOCs (mg/Kg), Method SW8270D Flouranthene 2,320 ND U 0.1 0.401 0.157 J 0.0871 0.348 0.175 J 0.0895 0.358 
SVOCs (mg/Kg), Method SW8270D Phenanthrene 1,740 ND U 0.1 0.401 0.122 J 0.0871 0.348 0.125 J 0.0895 0.358 
SVOCs (mg/Kg), Method SW8270D Pyrene 1,740 ND U 0.1 0.401 0.15 J 0.0871 0.348 0.176 J 0.0895 0.358 
SVOCs (mg/Kg), Method SW8270D Chrysene 153 ND U 0.1 0.401 ND U 0.0871 0.348 0.104 J 0.0895 0.358 
Metals (mg/kg), Method SW6010C Iron 54,800 6,120   6.64 22.1 7,590   4.86 16.2 7,680   5.4 18 
Metals (mg/kg), Method SW6010C Lead 400 2.29   0.332 1.11 13.5   0.243 0.811 16.5   0.27 0.9 
Metals (mg/kg), Method SW6010C Manganese 10,500 109   0.664 3.32 117   0.486 2.43 125   0.54 2.7 

               DL - detection limit 
              ID - Identification 
              J - Estimated value, concentration is less than the LOQ but greater than the DL 

            LOQ - limit of quantitation 
              mg/kg - milligrams per kilogram 
              ND - not detected 
              NMED - New Mexico Environment Department 

             SVOCs - Semi-volatile organic compounds 
             U - Analyte was not detected at a value exceeding the DL               



621 Mainstream Drive, Suite 270

Nashville, TN 37228

615.345.1115 Phone

866.417.0548 Fax

CB&I

RE: Kirtland Rapid Response (Laboratory WorkOrder # 1702005)

Concord, CA 94520
4005 Port Chicago Highway

Susan Huang

Enclosed are the results of analyses for samples received by the laboratory on 02/01/2017 09:30. If you have 
any questions concerning this report, please feel free to contact me.

Sincerely, 

08 February 2017



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. 

EMPIRICAL LABORATORIES, LLC Work Order: 1702005 Report Date: 02/08/2017



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Rolloff

DL

Lab Sample ID: 1702005-01

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:45

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

SM2540B82 7B0341602/05/17 12:35% 1% Solids 1.01.0 1.0

Volatile Organic Compounds by GC/MS

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Acetone 25.36.33 12.7 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Benzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Bromobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Bromochloromethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Bromodichloromethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Bromoform 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Bromomethane 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700112-Butanone 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011n-Butylbenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011sec-Butylbenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011tert-Butylbenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Carbon disulfide 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Carbon tetrachloride 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Chlorobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Chloroethane 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Chloroform 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Chloromethane 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700112-Chlorotoluene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700114-Chlorotoluene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Cyclohexane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,2-Dibromo-3-chloropropane 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Dibromochloromethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,2-Dibromoethane (EDB) 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Dibromomethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,2-Dichlorobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,4-Dichlorobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,3-Dichlorobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Dichlorodifluoromethane 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,1-Dichloroethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,2-Dichloroethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,1-Dichloroethene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011cis-1,2-Dichloroethene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011trans-1,2-Dichloroethene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,2-Dichloropropane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,3-Dichloropropane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700112,2-Dichloropropane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,1-Dichloropropene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011cis-1,3-Dichloropropene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011trans-1,3-Dichloropropene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Ethylbenzene 6.331.58 3.16 U

EMPIRICAL LABORATORIES, LLC Work Order: 1702005 Report Date: 02/08/2017



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Rolloff

DL

Lab Sample ID: 1702005-01

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:45

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Hexachlorobutadiene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700112-Hexanone 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Isopropylbenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011p-Isopropyltoluene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Methyl Acetate 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Methylcyclohexane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Methylene chloride 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700114-Methyl-2-pentanone 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Methyl t-Butyl Ether 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Naphthalene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011n-Propylbenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Styrene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,1,2,2-Tetrachloroethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Tetrachloroethene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Toluene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,2,3-Trichlorobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,2,4-Trichlorobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,3,5-Trichlorobenzene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,1,1-Trichloroethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,1,2-Trichloroethane 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Trichloroethene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Trichlorofluoromethane 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B0700111,1,2-Trichloro-1,2,2-trifluoroethane 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Vinyl chloride 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011m,p-Xylene 12.73.16 6.33 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011o-Xylene 6.331.58 3.16 U

ND SW8260B02/07/17 09:17ug/Kg dry 7B070011Xylenes (total) 19.04.75 9.49 U

SW8260B 7B0700102/07/17 09:1779-11998.5 %Surrogate: Bromofluorobenzene

SW8260B 7B0700102/07/17 09:1778-11994.5 %Surrogate: Dibromofluoromethane

SW8260B 7B0700102/07/17 09:1771-13693.6 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 7B0700102/07/17 09:1785-116101 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Rolloff

DL

Lab Sample ID: 1702005-01

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:45

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Acenaphthene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Acenaphthylene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Acetophenone 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Aniline 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Anthracene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Atrazine 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzaldehyde 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzidine 4010100 2010 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzo(a)anthracene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzo(a)pyrene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzo(b)fluoranthene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzo(g,h,i)perylene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzoic acid 1600100 803 QNU  

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzo(k)fluoranthene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Benzyl alcohol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,1-Biphenyl 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214-Bromophenyl-phenylether 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Butylbenzylphthalate 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Caprolactam 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Carbazole 401100 201 NU 

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214-Chloro-3-methylphenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214-Chloroaniline 401100 201 NU 

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Bis(2-chloroethoxy)methane 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Bis(2-chloroethyl)ether 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,2'-Oxybis-1-chloropropane 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212-Chloronaphthalene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212-Chlorophenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214-Chlorophenyl phenyl ether 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Chrysene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Dibenz(a,h)anthracene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Dibenzofuran 401100 201 U

SW8270D376 7B0601202/07/17 18:23ug/Kg dry 1Di-n-butylphthalate 401100 201 JB 

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,4-Dichlorobenzene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,3-Dichlorobenzene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,2-Dichlorobenzene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601213,3'-Dichlorobenzidine 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,6-Dichlorophenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,4-Dichlorophenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Diethylphthalate 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,4-Dimethylphenol 1600401 803 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Dimethyl phthalate 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214,6-Dinitro-2-methylphenol 40101000 2010 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,4-Dinitrophenol 40101000 2010 NU 
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Rolloff

DL

Lab Sample ID: 1702005-01

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:45

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,4-Dinitrotoluene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,6-Dinitrotoluene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Di-n-octylphthalate 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,4-Dioxane 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,2-Diphenylhydrazine (as 

Azobenzene)

401100 201 U

SW8270D186 7B0601202/07/17 18:23ug/Kg dry 1Bis(2-ethylhexyl)phthalate 401100 201 J

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Fluoranthene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Fluorene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Hexachlorobenzene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Hexachlorobutadiene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Hexachlorocyclopentadiene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Hexachloroethane 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Indeno(1,2,3-cd)pyrene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Isophorone 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211-Methylnaphthalene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212-Methylnaphthalene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212-Methylphenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601213-Methylphenol/4-Methylphenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601213-Methylphenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214-Methylphenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Naphthalene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214-Nitroaniline 1600401 803 NU 

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601213-Nitroaniline 1600401 803 NU 

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212-Nitroaniline 1600401 803 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Nitrobenzene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601214-Nitrophenol 1600401 803 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212-Nitrophenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121N-Nitrosodimethylamine 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121N-Nitrosodiphenylamine 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121N-Nitroso-di-n-propylamine 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Pentachlorophenol 1600401 803 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Phenanthrene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Phenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B060121Pyrene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,2,4,5-Tetrachlorobenzene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,3,4,6-Tetrachlorophenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601211,2,4-Trichlorobenzene 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,4,6-Trichlorophenol 401100 201 U

ND SW8270D02/07/17 18:23ug/Kg dry 7B0601212,4,5-Trichlorophenol 401100 201 U

SW8270D 7B0601202/07/17 18:2344-11476.5 %Surrogate: 2-Fluorobiphenyl

SW8270D 7B0601202/07/17 18:2335-11571.1 %Surrogate: 2-Fluorophenol

SW8270D 7B0601202/07/17 18:2337-12255.3 %Surrogate: Nitrobenzene-d5
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Rolloff

DL

Lab Sample ID: 1702005-01

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:45

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

SW8270D 7B0601202/07/17 18:2333-12267.7 %Surrogate: Phenol-d6

SW8270D 7B0601202/07/17 18:2354-12779.3 %Surrogate: Terphenyl-d14

SW8270D 7B0601202/07/17 18:2339-13265.2 %Surrogate: 2,4,6-Tribromophenol
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Confirm

DL

Lab Sample ID: 1702005-02

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:35

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

SM2540B95 7B0341602/05/17 12:35% 1% Solids 1.01.0 1.0

Volatile Organic Compounds by GC/MS

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Acetone 17.64.41 8.81 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Benzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Bromobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Bromochloromethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Bromodichloromethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Bromoform 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Bromomethane 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700112-Butanone 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011n-Butylbenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011sec-Butylbenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011tert-Butylbenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Carbon disulfide 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Carbon tetrachloride 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Chlorobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Chloroethane 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Chloroform 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Chloromethane 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700112-Chlorotoluene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700114-Chlorotoluene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Cyclohexane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,2-Dibromo-3-chloropropane 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Dibromochloromethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,2-Dibromoethane (EDB) 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Dibromomethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,2-Dichlorobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,4-Dichlorobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,3-Dichlorobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Dichlorodifluoromethane 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,1-Dichloroethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,2-Dichloroethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,1-Dichloroethene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011cis-1,2-Dichloroethene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011trans-1,2-Dichloroethene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,2-Dichloropropane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,3-Dichloropropane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700112,2-Dichloropropane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,1-Dichloropropene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011cis-1,3-Dichloropropene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011trans-1,3-Dichloropropene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Ethylbenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Hexachlorobutadiene 4.411.10 2.20 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Confirm

DL

Lab Sample ID: 1702005-02

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:35

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700112-Hexanone 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Isopropylbenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011p-Isopropyltoluene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Methyl Acetate 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Methylcyclohexane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Methylene chloride 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700114-Methyl-2-pentanone 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Methyl t-Butyl Ether 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Naphthalene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011n-Propylbenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Styrene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,1,2,2-Tetrachloroethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Tetrachloroethene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Toluene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,2,3-Trichlorobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,2,4-Trichlorobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,3,5-Trichlorobenzene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,1,1-Trichloroethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,1,2-Trichloroethane 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Trichloroethene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Trichlorofluoromethane 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B0700111,1,2-Trichloro-1,2,2-trifluoroethane 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Vinyl chloride 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011m,p-Xylene 8.812.20 4.41 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011o-Xylene 4.411.10 2.20 U

ND SW8260B02/07/17 09:43ug/Kg dry 7B070011Xylenes (total) 13.23.31 6.61 U

SW8260B 7B0700102/07/17 09:4379-11994.0 %Surrogate: Bromofluorobenzene

SW8260B 7B0700102/07/17 09:4378-11997.3 %Surrogate: Dibromofluoromethane

SW8260B 7B0700102/07/17 09:4371-13697.6 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 7B0700102/07/17 09:4385-11699.4 %Surrogate: Toluene-d8
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Confirm

DL

Lab Sample ID: 1702005-02

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:35

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Acenaphthene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Acenaphthylene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Acetophenone 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Aniline 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Anthracene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Atrazine 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzaldehyde 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzidine 348087.1 1750 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzo(a)anthracene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzo(a)pyrene 34887.1 175 U

SW8270D89.5 7B0601202/07/17 19:47ug/Kg dry 1Benzo(b)fluoranthene 34887.1 175 J

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzo(g,h,i)perylene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzoic acid 139087.1 697 QU 

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzo(k)fluoranthene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Benzyl alcohol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,1-Biphenyl 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214-Bromophenyl-phenylether 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Butylbenzylphthalate 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Caprolactam 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Carbazole 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214-Chloro-3-methylphenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214-Chloroaniline 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Bis(2-chloroethoxy)methane 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Bis(2-chloroethyl)ether 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,2'-Oxybis-1-chloropropane 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212-Chloronaphthalene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212-Chlorophenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214-Chlorophenyl phenyl ether 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Chrysene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Dibenz(a,h)anthracene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Dibenzofuran 34887.1 175 U

SW8270D346 7B0601202/07/17 19:47ug/Kg dry 1Di-n-butylphthalate 34887.1 175 JB 

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,4-Dichlorobenzene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,3-Dichlorobenzene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,2-Dichlorobenzene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601213,3'-Dichlorobenzidine 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,6-Dichlorophenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,4-Dichlorophenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Diethylphthalate 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,4-Dimethylphenol 1390348 697 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Dimethyl phthalate 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214,6-Dinitro-2-methylphenol 3480871 1750 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,4-Dinitrophenol 3480871 1750 U

EMPIRICAL LABORATORIES, LLC Work Order: 1702005 Report Date: 02/08/2017



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Confirm

DL

Lab Sample ID: 1702005-02

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:35

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,4-Dinitrotoluene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,6-Dinitrotoluene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Di-n-octylphthalate 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,4-Dioxane 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,2-Diphenylhydrazine (as 

Azobenzene)

34887.1 175 U

SW8270D127 7B0601202/07/17 19:47ug/Kg dry 1Bis(2-ethylhexyl)phthalate 34887.1 175 J

SW8270D157 7B0601202/07/17 19:47ug/Kg dry 1Fluoranthene 34887.1 175 J

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Fluorene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Hexachlorobenzene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Hexachlorobutadiene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Hexachlorocyclopentadiene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Hexachloroethane 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Indeno(1,2,3-cd)pyrene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Isophorone 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211-Methylnaphthalene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212-Methylnaphthalene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212-Methylphenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601213-Methylphenol/4-Methylphenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601213-Methylphenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214-Methylphenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Naphthalene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214-Nitroaniline 1390348 697 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601213-Nitroaniline 1390348 697 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212-Nitroaniline 1390348 697 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Nitrobenzene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601214-Nitrophenol 1390348 697 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212-Nitrophenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121N-Nitrosodimethylamine 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121N-Nitrosodiphenylamine 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121N-Nitroso-di-n-propylamine 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Pentachlorophenol 1390348 697 U

SW8270D122 7B0601202/07/17 19:47ug/Kg dry 1Phenanthrene 34887.1 175 J

ND SW8270D02/07/17 19:47ug/Kg dry 7B060121Phenol 34887.1 175 U

SW8270D150 7B0601202/07/17 19:47ug/Kg dry 1Pyrene 34887.1 175 J

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,2,4,5-Tetrachlorobenzene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,3,4,6-Tetrachlorophenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601211,2,4-Trichlorobenzene 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,4,6-Trichlorophenol 34887.1 175 U

ND SW8270D02/07/17 19:47ug/Kg dry 7B0601212,4,5-Trichlorophenol 34887.1 175 U

SW8270D 7B0601202/07/17 19:4744-11468.1 %Surrogate: 2-Fluorobiphenyl

SW8270D 7B0601202/07/17 19:4735-11563.8 %Surrogate: 2-Fluorophenol

SW8270D 7B0601202/07/17 19:4737-12249.4 %Surrogate: Nitrobenzene-d5
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Confirm

DL

Lab Sample ID: 1702005-02

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:35

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

SW8270D 7B0601202/07/17 19:4733-12261.4 %Surrogate: Phenol-d6

SW8270D 7B0601202/07/17 19:4754-12773.4 %Surrogate: Terphenyl-d14

SW8270D 7B0601202/07/17 19:4739-13258.4 %Surrogate: 2,4,6-Tribromophenol

EMPIRICAL LABORATORIES, LLC Work Order: 1702005 Report Date: 02/08/2017



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Background

DL

Lab Sample ID: 1702005-03

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:55

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Classical Chemistry Parameters

SM2540B93 7B0341702/05/17 13:17% 1% Solids 1.01.0 1.0

Volatile Organic Compounds by GC/MS

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Acetone 22.85.70 11.4 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Benzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Bromobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Bromochloromethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Bromodichloromethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Bromoform 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Bromomethane 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700112-Butanone 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011n-Butylbenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011sec-Butylbenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011tert-Butylbenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Carbon disulfide 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Carbon tetrachloride 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Chlorobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Chloroethane 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Chloroform 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Chloromethane 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700112-Chlorotoluene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700114-Chlorotoluene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Cyclohexane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,2-Dibromo-3-chloropropane 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Dibromochloromethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,2-Dibromoethane (EDB) 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Dibromomethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,2-Dichlorobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,4-Dichlorobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,3-Dichlorobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Dichlorodifluoromethane 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,1-Dichloroethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,2-Dichloroethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,1-Dichloroethene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011cis-1,2-Dichloroethene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011trans-1,2-Dichloroethene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,2-Dichloropropane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,3-Dichloropropane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700112,2-Dichloropropane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,1-Dichloropropene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011cis-1,3-Dichloropropene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011trans-1,3-Dichloropropene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Ethylbenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Hexachlorobutadiene 5.701.42 2.85 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Background

DL

Lab Sample ID: 1702005-03

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:55

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Volatile Organic Compounds by GC/MS

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700112-Hexanone 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Isopropylbenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011p-Isopropyltoluene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Methyl Acetate 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Methylcyclohexane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Methylene chloride 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700114-Methyl-2-pentanone 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Methyl t-Butyl Ether 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Naphthalene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011n-Propylbenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Styrene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,1,2,2-Tetrachloroethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Tetrachloroethene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Toluene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,2,3-Trichlorobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,2,4-Trichlorobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,3,5-Trichlorobenzene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,1,1-Trichloroethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,1,2-Trichloroethane 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Trichloroethene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Trichlorofluoromethane 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B0700111,1,2-Trichloro-1,2,2-trifluoroethane 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Vinyl chloride 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011m,p-Xylene 11.42.85 5.70 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011o-Xylene 5.701.42 2.85 U

ND SW8260B02/07/17 10:08ug/Kg dry 7B070011Xylenes (total) 17.14.27 8.55 U

SW8260B 7B0700102/07/17 10:0879-11997.1 %Surrogate: Bromofluorobenzene

SW8260B 7B0700102/07/17 10:0878-11999.0 %Surrogate: Dibromofluoromethane

SW8260B 7B0700102/07/17 10:0871-13699.1 %Surrogate: 1,2-Dichloroethane-d4

SW8260B 7B0700102/07/17 10:0885-116101 %Surrogate: Toluene-d8

EMPIRICAL LABORATORIES, LLC Work Order: 1702005 Report Date: 02/08/2017



ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Background

DL

Lab Sample ID: 1702005-03

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:55

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Acenaphthene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Acenaphthylene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Acetophenone 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Aniline 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Anthracene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Atrazine 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzaldehyde 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzidine 358089.5 1790 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzo(a)anthracene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzo(a)pyrene 35889.5 179 U

SW8270D116 7B0601202/07/17 20:16ug/Kg dry 1Benzo(b)fluoranthene 35889.5 179 J

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzo(g,h,i)perylene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzoic acid 143089.5 716 QU 

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzo(k)fluoranthene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Benzyl alcohol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,1-Biphenyl 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214-Bromophenyl-phenylether 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Butylbenzylphthalate 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Caprolactam 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Carbazole 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214-Chloro-3-methylphenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214-Chloroaniline 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Bis(2-chloroethoxy)methane 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Bis(2-chloroethyl)ether 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,2'-Oxybis-1-chloropropane 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212-Chloronaphthalene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212-Chlorophenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214-Chlorophenyl phenyl ether 35889.5 179 U

SW8270D104 7B0601202/07/17 20:16ug/Kg dry 1Chrysene 35889.5 179 J

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Dibenz(a,h)anthracene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Dibenzofuran 35889.5 179 U

SW8270D333 7B0601202/07/17 20:16ug/Kg dry 1Di-n-butylphthalate 35889.5 179 JB 

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,4-Dichlorobenzene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,3-Dichlorobenzene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,2-Dichlorobenzene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601213,3'-Dichlorobenzidine 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,6-Dichlorophenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,4-Dichlorophenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Diethylphthalate 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,4-Dimethylphenol 1430358 716 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Dimethyl phthalate 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214,6-Dinitro-2-methylphenol 3580895 1790 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,4-Dinitrophenol 3580895 1790 U
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Background

DL

Lab Sample ID: 1702005-03

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:55

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,4-Dinitrotoluene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,6-Dinitrotoluene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Di-n-octylphthalate 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,4-Dioxane 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,2-Diphenylhydrazine (as 

Azobenzene)

35889.5 179 U

SW8270D685 7B0601202/07/17 20:16ug/Kg dry 1Bis(2-ethylhexyl)phthalate 35889.5 179

SW8270D175 7B0601202/07/17 20:16ug/Kg dry 1Fluoranthene 35889.5 179 J

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Fluorene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Hexachlorobenzene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Hexachlorobutadiene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Hexachlorocyclopentadiene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Hexachloroethane 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Indeno(1,2,3-cd)pyrene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Isophorone 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211-Methylnaphthalene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212-Methylnaphthalene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212-Methylphenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601213-Methylphenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601213-Methylphenol/4-Methylphenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214-Methylphenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Naphthalene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214-Nitroaniline 1430358 716 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601213-Nitroaniline 1430358 716 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212-Nitroaniline 1430358 716 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Nitrobenzene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601214-Nitrophenol 1430358 716 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212-Nitrophenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121N-Nitrosodimethylamine 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121N-Nitrosodiphenylamine 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121N-Nitroso-di-n-propylamine 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Pentachlorophenol 1430358 716 U

SW8270D125 7B0601202/07/17 20:16ug/Kg dry 1Phenanthrene 35889.5 179 J

ND SW8270D02/07/17 20:16ug/Kg dry 7B060121Phenol 35889.5 179 U

SW8270D176 7B0601202/07/17 20:16ug/Kg dry 1Pyrene 35889.5 179 J

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,2,4,5-Tetrachlorobenzene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,3,4,6-Tetrachlorophenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601211,2,4-Trichlorobenzene 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,4,6-Trichlorophenol 35889.5 179 U

ND SW8270D02/07/17 20:16ug/Kg dry 7B0601212,4,5-Trichlorophenol 35889.5 179 U

SW8270D 7B0601202/07/17 20:1644-11457.7 %Surrogate: 2-Fluorobiphenyl

SW8270D 7B0601202/07/17 20:1635-11554.1 %Surrogate: 2-Fluorophenol

SW8270D 7B0601202/07/17 20:1637-12241.8 %Surrogate: Nitrobenzene-d5
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ResultAnalyte LOQ BatchAnalyzed Method Notes DilutionUnits

Client Sample ID: 106MW2-Background

DL

Lab Sample ID: 1702005-03

Sample Matrix: Solid

Sample Collection Date/Time: 01/31/2017 14:55

Sample Received Date/Time: 02/01/2017 09:30

Laboratory Analytical Results Report 

LOD

Semivolatile Organic Compounds by GC/MS

SW8270D 7B0601202/07/17 20:1633-12251.0 %Surrogate: Phenol-d6

SW8270D 7B0601202/07/17 20:1654-12764.1 %Surrogate: Terphenyl-d14

SW8270D 7B0601202/07/17 20:1639-13248.5 %Surrogate: 2,4,6-Tribromophenol
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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 7B07001

Blank Prepared & Analyzed: 02/07/2017

Acetone ug/Kg 

wet

ND U5.00 10.0 20.0

Benzene ug/Kg 

wet

ND U1.25 2.50 5.00

Bromobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Bromochloromethane ug/Kg 

wet

ND U1.25 2.50 5.00

Bromodichloromethane ug/Kg 

wet

ND U1.25 2.50 5.00

Bromoform ug/Kg 

wet

ND U1.25 2.50 5.00

Bromomethane ug/Kg 

wet

ND U2.50 5.00 10.0

2-Butanone ug/Kg 

wet

ND U2.50 5.00 10.0

n-Butylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

sec-Butylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

tert-Butylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Carbon disulfide ug/Kg 

wet

ND U1.25 2.50 5.00

Carbon tetrachloride ug/Kg 

wet

ND U1.25 2.50 5.00

Chlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Chloroethane ug/Kg 

wet

ND U2.50 5.00 10.0

Chloroform ug/Kg 

wet

ND U1.25 2.50 5.00

Chloromethane ug/Kg 

wet

ND U2.50 5.00 10.0

2-Chlorotoluene ug/Kg 

wet

ND U1.25 2.50 5.00

4-Chlorotoluene ug/Kg 

wet

ND U1.25 2.50 5.00

Cyclohexane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dibromo-3-chloropropane ug/Kg 

wet

ND U2.50 5.00 10.0

Dibromochloromethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dibromoethane (EDB) ug/Kg 

wet

ND U1.25 2.50 5.00

Dibromomethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,4-Dichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00
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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 7B07001

Blank Prepared & Analyzed: 02/07/2017

1,3-Dichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Dichlorodifluoromethane ug/Kg 

wet

ND U2.50 5.00 10.0

1,1-Dichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,1-Dichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

cis-1,2-Dichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

trans-1,2-Dichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dichloropropane ug/Kg 

wet

ND U1.25 2.50 5.00

1,3-Dichloropropane ug/Kg 

wet

ND U1.25 2.50 5.00

2,2-Dichloropropane ug/Kg 

wet

ND U1.25 2.50 5.00

1,1-Dichloropropene ug/Kg 

wet

ND U1.25 2.50 5.00

cis-1,3-Dichloropropene ug/Kg 

wet

ND U1.25 2.50 5.00

trans-1,3-Dichloropropene ug/Kg 

wet

ND U1.25 2.50 5.00

Ethylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Hexachlorobutadiene ug/Kg 

wet

ND U1.25 2.50 5.00

2-Hexanone ug/Kg 

wet

ND U2.50 5.00 10.0

Isopropylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

p-Isopropyltoluene ug/Kg 

wet

ND U1.25 2.50 5.00

Methyl Acetate ug/Kg 

wet

ND Y, U2.50 5.00 10.0

Methylcyclohexane ug/Kg 

wet

ND U1.25 2.50 5.00

Methylene chloride ug/Kg 

wet

ND U2.50 5.00 10.0

4-Methyl-2-pentanone ug/Kg 

wet

ND U2.50 5.00 10.0

Methyl t-Butyl Ether ug/Kg 

wet

ND U1.25 2.50 5.00

Naphthalene ug/Kg 

wet

ND U1.25 2.50 5.00

n-Propylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Styrene ug/Kg 

wet

ND U1.25 2.50 5.00
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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 7B07001

Blank Prepared & Analyzed: 02/07/2017

1,1,2,2-Tetrachloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

Tetrachloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

Toluene ug/Kg 

wet

ND U1.25 2.50 5.00

1,2,3-Trichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,2,4-Trichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,3,5-Trichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,1,1-Trichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,1,2-Trichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

Trichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

Trichlorofluoromethane ug/Kg 

wet

ND U2.50 5.00 10.0

1,1,2-Trichloro-1,2,2-trifluoroethan

e

ug/Kg 

wet

ND U2.50 5.00 10.0

Vinyl chloride ug/Kg 

wet

ND U1.25 2.50 5.00

m,p-Xylene ug/Kg 

wet

ND U2.50 5.00 10.0

o-Xylene ug/Kg 

wet

ND U1.25 2.50 5.00

Xylenes (total) ug/Kg 

wet

ND U3.75 7.50 15.0

ug/Kg 

wet

30.00 79-119Surrogate: Bromofluorobenzene 97.729.32

ug/Kg 

wet

30.00 78-119Surrogate: Dibromofluoromethane 97.129.13

ug/Kg 

wet

30.00 71-136Surrogate: 1,2-Dichloroethane-d4 93.828.13

ug/Kg 

wet

30.00 85-116Surrogate: Toluene-d8 10130.16

Blank Prepared & Analyzed: 02/07/2017

Acetone ug/Kg 

wet

ND U5.00 10.0 20.0

Benzene ug/Kg 

wet

ND U1.25 2.50 5.00

Bromobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Bromochloromethane ug/Kg 

wet

ND U1.25 2.50 5.00

Bromodichloromethane ug/Kg 

wet

ND U1.25 2.50 5.00

Bromoform ug/Kg 

wet

ND U1.25 2.50 5.00
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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 7B07001

Blank Prepared & Analyzed: 02/07/2017

Bromomethane ug/Kg 

wet

ND U2.50 5.00 10.0

2-Butanone ug/Kg 

wet

ND U2.50 5.00 10.0

n-Butylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

sec-Butylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

tert-Butylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Carbon disulfide ug/Kg 

wet

ND U1.25 2.50 5.00

Carbon tetrachloride ug/Kg 

wet

ND U1.25 2.50 5.00

Chlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Chloroethane ug/Kg 

wet

ND U2.50 5.00 10.0

Chloroform ug/Kg 

wet

ND U1.25 2.50 5.00

Chloromethane ug/Kg 

wet

ND U2.50 5.00 10.0

2-Chlorotoluene ug/Kg 

wet

ND U1.25 2.50 5.00

4-Chlorotoluene ug/Kg 

wet

ND U1.25 2.50 5.00

Cyclohexane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dibromo-3-chloropropane ug/Kg 

wet

ND U2.50 5.00 10.0

Dibromochloromethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dibromoethane (EDB) ug/Kg 

wet

ND U1.25 2.50 5.00

Dibromomethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,4-Dichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,3-Dichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Dichlorodifluoromethane ug/Kg 

wet

ND U2.50 5.00 10.0

1,1-Dichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,1-Dichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

cis-1,2-Dichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00
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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 7B07001

Blank Prepared & Analyzed: 02/07/2017

trans-1,2-Dichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

1,2-Dichloropropane ug/Kg 

wet

ND U1.25 2.50 5.00

1,3-Dichloropropane ug/Kg 

wet

ND U1.25 2.50 5.00

2,2-Dichloropropane ug/Kg 

wet

ND U1.25 2.50 5.00

1,1-Dichloropropene ug/Kg 

wet

ND U1.25 2.50 5.00

cis-1,3-Dichloropropene ug/Kg 

wet

ND U1.25 2.50 5.00

trans-1,3-Dichloropropene ug/Kg 

wet

ND U1.25 2.50 5.00

Ethylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Hexachlorobutadiene ug/Kg 

wet

ND U1.25 2.50 5.00

2-Hexanone ug/Kg 

wet

ND U2.50 5.00 10.0

Isopropylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

p-Isopropyltoluene ug/Kg 

wet

ND U1.25 2.50 5.00

Methyl Acetate ug/Kg 

wet

ND Y, U2.50 5.00 10.0

Methylcyclohexane ug/Kg 

wet

ND U1.25 2.50 5.00

Methylene chloride ug/Kg 

wet

ND U2.50 5.00 10.0

4-Methyl-2-pentanone ug/Kg 

wet

ND U2.50 5.00 10.0

Methyl t-Butyl Ether ug/Kg 

wet

ND U1.25 2.50 5.00

Naphthalene ug/Kg 

wet

ND U1.25 2.50 5.00

n-Propylbenzene ug/Kg 

wet

ND U1.25 2.50 5.00

Styrene ug/Kg 

wet

ND U1.25 2.50 5.00

1,1,2,2-Tetrachloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

Tetrachloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

Toluene ug/Kg 

wet

ND U1.25 2.50 5.00

1,2,3-Trichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,2,4-Trichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00

1,3,5-Trichlorobenzene ug/Kg 

wet

ND U1.25 2.50 5.00
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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 7B07001

Blank Prepared & Analyzed: 02/07/2017

1,1,1-Trichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

1,1,2-Trichloroethane ug/Kg 

wet

ND U1.25 2.50 5.00

Trichloroethene ug/Kg 

wet

ND U1.25 2.50 5.00

Trichlorofluoromethane ug/Kg 

wet

ND U2.50 5.00 10.0

1,1,2-Trichloro-1,2,2-trifluoroethan

e

ug/Kg 

wet

ND U2.50 5.00 10.0

Vinyl chloride ug/Kg 

wet

ND U1.25 2.50 5.00

m,p-Xylene ug/Kg 

wet

ND U2.50 5.00 10.0

o-Xylene ug/Kg 

wet

ND U1.25 2.50 5.00

Xylenes (total) ug/Kg 

wet

ND U3.75 7.50 15.0

ug/Kg 

wet

30.00 79-119Surrogate: Bromofluorobenzene 92.227.67

ug/Kg 

wet

30.00 78-119Surrogate: Dibromofluoromethane 94.428.32

ug/Kg 

wet

30.00 71-136Surrogate: 1,2-Dichloroethane-d4 98.029.39

ug/Kg 

wet

30.00 85-116Surrogate: Toluene-d8 10431.21

LCS Prepared & Analyzed: 02/07/2017

Acetonitrile ug/Kg 

wet

406.1 500.0 54-14381.210.0 25.0 50.0

Acrolein ug/Kg 

wet

216.1 250.0 47-15586.45.00 10.0 20.0

Acrylonitrile ug/Kg 

wet

217.2 250.0 65-13486.95.00 10.0 20.0

Allyl chloride ug/Kg 

wet

50.20 50.00 68-1351001.25 2.50 5.00

Benzene ug/Kg 

wet

48.66 50.00 77-12197.31.25 2.50 5.00

Bromobenzene ug/Kg 

wet

50.17 50.00 78-1211001.25 2.50 5.00

Bromochloromethane ug/Kg 

wet

48.52 50.00 78-12597.01.25 2.50 5.00

Bromodichloromethane ug/Kg 

wet

49.91 50.00 75-12799.81.25 2.50 5.00

Bromoform ug/Kg 

wet

51.74 50.00 67-1321031.25 2.50 5.00

Bromomethane ug/Kg 

wet

55.03 50.00 53-1431102.50 5.00 10.0

2-Butanone ug/Kg 

wet

128.3 100.0 51-1481282.50 5.00 10.0

tert-Butyl alcohol ug/Kg 

wet

194.9 250.0 68-13378.05.00 10.0 20.0
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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 7B07001

LCS Prepared & Analyzed: 02/07/2017

n-Butylbenzene ug/Kg 

wet

51.16 50.00 70-1281021.25 2.50 5.00

sec-Butylbenzene ug/Kg 

wet

49.89 50.00 73-12699.81.25 2.50 5.00

tert-Butylbenzene ug/Kg 

wet

51.33 50.00 73-1251031.25 2.50 5.00

Carbon disulfide ug/Kg 

wet

46.76 50.00 63-13293.51.25 2.50 5.00

Carbon tetrachloride ug/Kg 

wet

49.24 50.00 70-13598.51.25 2.50 5.00

Chlorobenzene ug/Kg 

wet

54.64 50.00 79-1201091.25 2.50 5.00

Chloroethane ug/Kg 

wet

48.34 50.00 59-13996.72.50 5.00 10.0

2-Chloroethyl vinyl ether ug/Kg 

wet

145.9 100.0 43-14914625.0 50.0 100

Chloroform ug/Kg 

wet

46.17 50.00 78-12392.31.25 2.50 5.00

1-Chlorohexane ug/Kg 

wet

54.04 50.00 71-1301081.25 2.50 5.00

Chloromethane ug/Kg 

wet

46.25 50.00 50-13692.52.50 5.00 10.0

Chloroprene ug/Kg 

wet

47.05 50.00 65-13394.11.25 2.50 5.00

2-Chlorotoluene ug/Kg 

wet

49.58 50.00 75-12299.21.25 2.50 5.00

4-Chlorotoluene ug/Kg 

wet

51.48 50.00 72-1241031.25 2.50 5.00

Cyclohexane ug/Kg 

wet

48.51 50.00 67-13197.01.25 2.50 5.00

1,2-Dibromo-3-chloropropane ug/Kg 

wet

47.04 50.00 61-13294.12.50 5.00 10.0

Dibromochloromethane ug/Kg 

wet

51.07 50.00 74-1261021.25 2.50 5.00

1,2-Dibromoethane (EDB) ug/Kg 

wet

51.44 50.00 78-1221031.25 2.50 5.00

Dibromomethane ug/Kg 

wet

48.71 50.00 78-12597.41.25 2.50 5.00

1,4-Dichloro-2-butene (total) ug/Kg 

wet

47.75 43-1462.50 5.00 10.0

cis-1,4-Dichloro-2-butene ug/Kg 

wet

47.75 50.00 69-14395.51.25 2.50 5.00

trans-1,4-Dichloro-2-butene ug/Kg 

wet

45.58 50.00 62-13691.21.25 2.50 5.00

1,2-Dichlorobenzene ug/Kg 

wet

50.13 50.00 78-1211001.25 2.50 5.00

1,4-Dichlorobenzene ug/Kg 

wet

50.90 50.00 75-1201021.25 2.50 5.00

1,3-Dichlorobenzene ug/Kg 

wet

51.64 50.00 77-1211031.25 2.50 5.00

Dichlorodifluoromethane ug/Kg 

wet

51.37 50.00 29-1491032.50 5.00 10.0
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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 7B07001

LCS Prepared & Analyzed: 02/07/2017

1,1-Dichloroethane ug/Kg 

wet

46.78 50.00 76-12593.61.25 2.50 5.00

1,2-Dichloroethane ug/Kg 

wet

45.98 50.00 73-12892.01.25 2.50 5.00

1,1-Dichloroethene ug/Kg 

wet

49.05 50.00 70-13198.11.25 2.50 5.00

1,2-Dichloroethene (total) ug/Kg 

wet

98.72 100.0 78-12298.72.50 5.00 10.0

cis-1,2-Dichloroethene ug/Kg 

wet

49.72 50.00 77-12399.41.25 2.50 5.00

trans-1,2-Dichloroethene ug/Kg 

wet

49.00 50.00 74-12598.01.25 2.50 5.00

1,2-Dichloropropane ug/Kg 

wet

47.40 50.00 76-12394.81.25 2.50 5.00

1,3-Dichloropropane ug/Kg 

wet

53.04 50.00 77-1211061.25 2.50 5.00

2,2-Dichloropropane ug/Kg 

wet

48.95 50.00 67-13397.91.25 2.50 5.00

1,1-Dichloropropene ug/Kg 

wet

46.62 50.00 76-12593.21.25 2.50 5.00

1,3-Dichloropropene (total) ug/Kg 

wet

101.3 100.0 77-1261012.50 5.00 10.0

cis-1,3-Dichloropropene ug/Kg 

wet

51.54 50.00 74-1261031.25 2.50 5.00

trans-1,3-Dichloropropene ug/Kg 

wet

49.75 50.00 71-13099.51.25 2.50 5.00

Diethyl ether ug/Kg 

wet

45.73 50.00 71-12991.51.25 2.50 5.00

1,4-Dioxane ug/Kg 

wet

866.3 1000 55-13886.640.0 100 200

Ethylbenzene ug/Kg 

wet

53.66 50.00 76-1221071.25 2.50 5.00

Ethyl Methacrylate ug/Kg 

wet

51.62 50.00 69-1291031.25 2.50 5.00

Hexachlorobutadiene ug/Kg 

wet

45.32 50.00 61-13590.61.25 2.50 5.00

Hexane ug/Kg 

wet

46.52 50.00 45-14293.01.25 2.50 5.00

2-Hexanone ug/Kg 

wet

120.7 100.0 53-1451212.50 5.00 10.0

Iodomethane ug/Kg 

wet

45.79 50.00 71-13191.65.00 10.0 20.0

Isobutyl alcohol ug/Kg 

wet

863.1 1000 60-13586.320.0 40.0 100

Isopropylbenzene ug/Kg 

wet

52.08 50.00 68-1341041.25 2.50 5.00

p-Isopropyltoluene ug/Kg 

wet

52.07 50.00 73-1271041.25 2.50 5.00

Methacrylonitrile ug/Kg 

wet

474.6 500.0 66-13294.910.0 25.0 50.0

Methyl Acetate ug/Kg 

wet

44.44 50.00 Y53-14488.92.50 5.00 10.0
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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 7B07001

LCS Prepared & Analyzed: 02/07/2017

Methylcyclohexane ug/Kg 

wet

50.83 50.00 66-1331021.25 2.50 5.00

Methylene chloride ug/Kg 

wet

44.92 50.00 70-12889.82.50 5.00 10.0

Methyl Methacrylate ug/Kg 

wet

44.71 50.00 63-13489.41.25 2.50 5.00

4-Methyl-2-pentanone ug/Kg 

wet

95.64 100.0 65-13595.62.50 5.00 10.0

Methyl t-Butyl Ether ug/Kg 

wet

47.33 50.00 73-12594.71.25 2.50 5.00

Naphthalene ug/Kg 

wet

44.54 50.00 62-12989.11.25 2.50 5.00

Propionitrile ug/Kg 

wet

434.0 500.0 68-13486.810.0 25.0 50.0

n-Propylbenzene ug/Kg 

wet

51.48 50.00 73-1251031.25 2.50 5.00

Styrene ug/Kg 

wet

50.60 50.00 76-1241011.25 2.50 5.00

1,1,1,2-Tetrachloroethane ug/Kg 

wet

51.75 50.00 78-1251041.25 2.50 5.00

1,1,2,2-Tetrachloroethane ug/Kg 

wet

48.98 50.00 70-12498.01.25 2.50 5.00

Tetrachloroethene ug/Kg 

wet

56.07 50.00 73-1281121.25 2.50 5.00

Tetrahydrofuran ug/Kg 

wet

48.36 50.00 61-13596.72.50 5.00 10.0

Toluene ug/Kg 

wet

54.40 50.00 77-1211091.25 2.50 5.00

1,2,3-Trichlorobenzene ug/Kg 

wet

46.00 50.00 66-13092.01.25 2.50 5.00

1,2,4-Trichlorobenzene ug/Kg 

wet

46.13 50.00 67-12992.31.25 2.50 5.00

1,3,5-Trichlorobenzene ug/Kg 

wet

48.89 50.00 71-12897.81.25 2.50 5.00

1,1,1-Trichloroethane ug/Kg 

wet

50.11 50.00 73-1301001.25 2.50 5.00

1,1,2-Trichloroethane ug/Kg 

wet

50.53 50.00 78-1211011.25 2.50 5.00

Trichloroethene ug/Kg 

wet

50.35 50.00 77-1231011.25 2.50 5.00

Trichlorofluoromethane ug/Kg 

wet

49.72 50.00 62-14099.42.50 5.00 10.0

1,2,3-Trichloropropane ug/Kg 

wet

50.13 50.00 73-1251001.25 2.50 5.00

1,1,2-Trichloro-1,2,2-trifluoroethan

e

ug/Kg 

wet

46.63 50.00 66-13693.32.50 5.00 10.0

1,2,4-Trimethylbenzene ug/Kg 

wet

46.91 50.00 75-12393.81.25 2.50 5.00

1,3,5-Trimethylbenzene ug/Kg 

wet

46.92 50.00 73-12493.81.25 2.50 5.00

Vinyl acetate ug/Kg 

wet

87.99 100.0 50-15188.02.50 5.00 10.0
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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 7B07001

LCS Prepared & Analyzed: 02/07/2017

Vinyl chloride ug/Kg 

wet

49.45 50.00 56-13598.91.25 2.50 5.00

m,p-Xylene ug/Kg 

wet

109.9 100.0 77-1241102.50 5.00 10.0

o-Xylene ug/Kg 

wet

54.04 50.00 77-1231081.25 2.50 5.00

Xylenes (total) ug/Kg 

wet

164.0 150.0 78-1241093.75 7.50 15.0

ug/Kg 

wet

30.00 79-119Surrogate: Bromofluorobenzene 10531.43

ug/Kg 

wet

30.00 78-119Surrogate: Dibromofluoromethane 96.328.90

ug/Kg 

wet

30.00 71-136Surrogate: 1,2-Dichloroethane-d4 94.328.28

ug/Kg 

wet

30.00 85-116Surrogate: Toluene-d8 10230.61

LCS Prepared & Analyzed: 02/07/2017

Acetone ug/Kg 

wet

70.13 100.0 36-16470.15.00 10.0 20.0

ug/Kg 

wet

30.00 79-119Surrogate: Bromofluorobenzene 96.628.98

ug/Kg 

wet

30.00 78-119Surrogate: Dibromofluoromethane 92.327.70

ug/Kg 

wet

30.00 71-136Surrogate: 1,2-Dichloroethane-d4 88.026.41

ug/Kg 

wet

30.00 85-116Surrogate: Toluene-d8 10330.81
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Blank Prepared: 02/06/2017 Analyzed: 02/07/2017

Acenaphthene ug/Kg 

wet

ND U83.3 167 333

Acenaphthylene ug/Kg 

wet

ND U83.3 167 333

Acetophenone ug/Kg 

wet

ND U83.3 167 333

Aniline ug/Kg 

wet

ND U83.3 167 333

Anthracene ug/Kg 

wet

ND U83.3 167 333

Atrazine ug/Kg 

wet

ND U83.3 167 333

Benzaldehyde ug/Kg 

wet

ND U83.3 167 333

Benzidine ug/Kg 

wet

ND U83.3 1670 3330

Benzo(a)anthracene ug/Kg 

wet

ND U83.3 167 333

Benzo(a)pyrene ug/Kg 

wet

ND U83.3 167 333

Benzo(b)fluoranthene ug/Kg 

wet

ND U83.3 167 333

Benzo(g,h,i)perylene ug/Kg 

wet

ND U83.3 167 333

Benzoic acid ug/Kg 

wet

ND Q, U83.3 667 1330

Benzo(k)fluoranthene ug/Kg 

wet

ND U83.3 167 333

Benzyl alcohol ug/Kg 

wet

ND U83.3 167 333

1,1-Biphenyl ug/Kg 

wet

ND U83.3 167 333

4-Bromophenyl-phenylether ug/Kg 

wet

ND U83.3 167 333

Butylbenzylphthalate ug/Kg 

wet

ND U83.3 167 333

Caprolactam ug/Kg 

wet

ND U83.3 167 333

Carbazole ug/Kg 

wet

ND U83.3 167 333

4-Chloro-3-methylphenol ug/Kg 

wet

ND U83.3 167 333

4-Chloroaniline ug/Kg 

wet

ND U83.3 167 333

Bis(2-chloroethoxy)methane ug/Kg 

wet

ND U83.3 167 333

Bis(2-chloroethyl)ether ug/Kg 

wet

ND U83.3 167 333

2,2'-Oxybis-1-chloropropane ug/Kg 

wet

ND U83.3 167 333

2-Chloronaphthalene ug/Kg 

wet

ND U83.3 167 333
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Blank Prepared: 02/06/2017 Analyzed: 02/07/2017

2-Chlorophenol ug/Kg 

wet

ND U83.3 167 333

4-Chlorophenyl phenyl ether ug/Kg 

wet

ND U83.3 167 333

Chrysene ug/Kg 

wet

ND U83.3 167 333

Dibenz(a,h)anthracene ug/Kg 

wet

ND U83.3 167 333

Dibenzofuran ug/Kg 

wet

ND U83.3 167 333

Di-n-butylphthalate ug/Kg 

wet

429 83.3 167 333

1,4-Dichlorobenzene ug/Kg 

wet

ND U83.3 167 333

1,3-Dichlorobenzene ug/Kg 

wet

ND U83.3 167 333

1,2-Dichlorobenzene ug/Kg 

wet

ND U83.3 167 333

3,3'-Dichlorobenzidine ug/Kg 

wet

ND U83.3 167 333

2,6-Dichlorophenol ug/Kg 

wet

ND U83.3 167 333

2,4-Dichlorophenol ug/Kg 

wet

ND U83.3 167 333

Diethylphthalate ug/Kg 

wet

ND U83.3 167 333

2,4-Dimethylphenol ug/Kg 

wet

ND U333 667 1330

Dimethyl phthalate ug/Kg 

wet

ND U83.3 167 333

4,6-Dinitro-2-methylphenol ug/Kg 

wet

ND U833 1670 3330

2,4-Dinitrophenol ug/Kg 

wet

ND U833 1670 3330

2,4-Dinitrotoluene ug/Kg 

wet

ND U83.3 167 333

2,6-Dinitrotoluene ug/Kg 

wet

ND U83.3 167 333

Di-n-octylphthalate ug/Kg 

wet

ND U83.3 167 333

1,4-Dioxane ug/Kg 

wet

ND U83.3 167 333

1,2-Diphenylhydrazine (as 

Azobenzene)

ug/Kg 

wet

ND U83.3 167 333

Bis(2-ethylhexyl)phthalate ug/Kg 

wet

ND U83.3 167 333

Fluoranthene ug/Kg 

wet

ND U83.3 167 333

Fluorene ug/Kg 

wet

ND U83.3 167 333

Hexachlorobenzene ug/Kg 

wet

ND U83.3 167 333
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Blank Prepared: 02/06/2017 Analyzed: 02/07/2017

Hexachlorobutadiene ug/Kg 

wet

ND U83.3 167 333

Hexachlorocyclopentadiene ug/Kg 

wet

ND U83.3 167 333

Hexachloroethane ug/Kg 

wet

ND U83.3 167 333

Indeno(1,2,3-cd)pyrene ug/Kg 

wet

ND U83.3 167 333

Isophorone ug/Kg 

wet

ND U83.3 167 333

1-Methylnaphthalene ug/Kg 

wet

ND U83.3 167 333

2-Methylnaphthalene ug/Kg 

wet

ND U83.3 167 333

2-Methylphenol ug/Kg 

wet

ND U83.3 167 333

3-Methylphenol ug/Kg 

wet

ND U83.3 167 333

3-Methylphenol/4-Methylphenol ug/Kg 

wet

ND U83.3 167 333

4-Methylphenol ug/Kg 

wet

ND U83.3 167 333

Naphthalene ug/Kg 

wet

ND U83.3 167 333

4-Nitroaniline ug/Kg 

wet

ND U333 667 1330

3-Nitroaniline ug/Kg 

wet

ND U333 667 1330

2-Nitroaniline ug/Kg 

wet

ND U333 667 1330

Nitrobenzene ug/Kg 

wet

ND U83.3 167 333

4-Nitrophenol ug/Kg 

wet

ND U333 667 1330

2-Nitrophenol ug/Kg 

wet

ND U83.3 167 333

N-Nitrosodimethylamine ug/Kg 

wet

ND U83.3 167 333

N-Nitrosodiphenylamine ug/Kg 

wet

ND U83.3 167 333

N-Nitroso-di-n-propylamine ug/Kg 

wet

ND U83.3 167 333

Pentachlorophenol ug/Kg 

wet

ND U333 667 1330

Phenanthrene ug/Kg 

wet

ND U83.3 167 333

Phenol ug/Kg 

wet

ND U83.3 167 333

Pyrene ug/Kg 

wet

ND U83.3 167 333

1,2,4,5-Tetrachlorobenzene ug/Kg 

wet

ND U83.3 167 333
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Blank Prepared: 02/06/2017 Analyzed: 02/07/2017

2,3,4,6-Tetrachlorophenol ug/Kg 

wet

ND U83.3 167 333

1,2,4-Trichlorobenzene ug/Kg 

wet

ND U83.3 167 333

2,4,6-Trichlorophenol ug/Kg 

wet

ND U83.3 167 333

2,4,5-Trichlorophenol ug/Kg 

wet

ND U83.3 167 333

ug/Kg 

wet

3333 44-114Surrogate: 2-Fluorobiphenyl 61.22039

ug/Kg 

wet

6667 35-115Surrogate: 2-Fluorophenol 59.43960

ug/Kg 

wet

3333 37-122Surrogate: Nitrobenzene-d5 45.91529

ug/Kg 

wet

6667 33-122Surrogate: Phenol-d6 55.93724

ug/Kg 

wet

3333 54-127Surrogate: Terphenyl-d14 64.42148

ug/Kg 

wet

6667 39-132Surrogate: 2,4,6-Tribromophenol 50.33355

LCS Prepared: 02/06/2017 Analyzed: 02/07/2017

Acenaphthene ug/Kg 

wet

2834 3333 40-12385.083.3 167 333

Acenaphthylene ug/Kg 

wet

2731 3333 32-13281.983.3 167 333

Acetophenone ug/Kg 

wet

1884 3333 33-11556.583.3 167 333

Aniline ug/Kg 

wet

1828 3333 36-11054.883.3 167 333

Anthracene ug/Kg 

wet

2293 3333 47-12368.883.3 167 333

Atrazine ug/Kg 

wet

2007 3333 47-12760.283.3 167 333

Benzaldehyde ug/Kg 

wet

2057 3333 55-11061.783.3 167 333

Benzidine ug/Kg 

wet

866.3 3333 J0-11026.083.3 1670 3330

Benzo(a)anthracene ug/Kg 

wet

2509 3333 49-12675.383.3 167 333

Benzo(a)pyrene ug/Kg 

wet

2267 3333 45-12968.083.3 167 333

Benzo(b)fluoranthene ug/Kg 

wet

2318 3333 45-13269.583.3 167 333

Benzo(g,h,i)perylene ug/Kg 

wet

2443 3333 43-13473.383.3 167 333

Benzoic acid ug/Kg 

wet

2013 6667 41-13630.283.3 667 1330

Benzo(k)fluoranthene ug/Kg 

wet

2350 3333 47-13270.583.3 167 333

Benzyl alcohol ug/Kg 

wet

2095 3333 29-12262.983.3 167 333
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

LCS Prepared: 02/06/2017 Analyzed: 02/07/2017

1,1-Biphenyl ug/Kg 

wet

2718 3333 40-11781.583.3 167 333

4-Bromophenyl-phenylether ug/Kg 

wet

2145 3333 46-12464.483.3 167 333

Butylbenzylphthalate ug/Kg 

wet

2742 3333 48-13282.383.3 167 333

Caprolactam ug/Kg 

wet

2073 3333 46-11762.283.3 167 333

Carbazole ug/Kg 

wet

2440 3333 50-12373.283.3 167 333

4-Chloro-3-methylphenol ug/Kg 

wet

3766 6667 45-12256.583.3 167 333

4-Chloroaniline ug/Kg 

wet

2032 3333 17-10661.083.3 167 333

Bis(2-chloroethoxy)methane ug/Kg 

wet

1995 3333 36-12159.983.3 167 333

Bis(2-chloroethyl)ether ug/Kg 

wet

1956 3333 31-12058.783.3 167 333

2,2'-Oxybis-1-chloropropane ug/Kg 

wet

1991 3333 33-13159.783.3 167 333

2-Chloronaphthalene ug/Kg 

wet

2609 3333 41-11478.383.3 167 333

2-Chlorophenol ug/Kg 

wet

4517 6667 34-12167.883.3 167 333

4-Chlorophenyl phenyl ether ug/Kg 

wet

2528 3333 45-12175.883.3 167 333

Chrysene ug/Kg 

wet

2601 3333 50-12478.083.3 167 333

Dibenz(a,h)anthracene ug/Kg 

wet

2432 3333 45-13473.083.3 167 333

Dibenzofuran ug/Kg 

wet

2592 3333 44-12077.883.3 167 333

Di-n-butylphthalate ug/Kg 

wet

2935 3333 B51-12888.183.3 167 333

1,4-Dichlorobenzene ug/Kg 

wet

1950 3333 31-11558.583.3 167 333

1,3-Dichlorobenzene ug/Kg 

wet

1959 3333 30-11558.883.3 167 333

1,2-Dichlorobenzene ug/Kg 

wet

1975 3333 33-11759.383.3 167 333

3,3'-Dichlorobenzidine ug/Kg 

wet

1772 3333 22-12153.283.3 167 333

2,6-Dichlorophenol ug/Kg 

wet

1970 3333 41-11759.183.3 167 333

2,4-Dichlorophenol ug/Kg 

wet

4162 6667 40-12262.483.3 167 333

Diethylphthalate ug/Kg 

wet

2719 3333 50-12481.683.3 167 333

2,4-Dimethylphenol ug/Kg 

wet

3926 6667 30-12758.9333 667 1330

Dimethyl phthalate ug/Kg 

wet

2598 3333 48-12477.983.3 167 333
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

LCS Prepared: 02/06/2017 Analyzed: 02/07/2017

4,6-Dinitro-2-methylphenol ug/Kg 

wet

4420 6667 29-13266.3833 1670 3330

2,4-Dinitrophenol ug/Kg 

wet

5572 6667 48-11383.6833 1670 3330

2,4-Dinitrotoluene ug/Kg 

wet

2514 3333 48-12675.483.3 167 333

2,6-Dinitrotoluene ug/Kg 

wet

2444 3333 46-12473.383.3 167 333

Di-n-octylphthalate ug/Kg 

wet

2659 3333 45-14079.883.3 167 333

1,4-Dioxane ug/Kg 

wet

1751 3333 43-11052.583.3 167 333

1,2-Diphenylhydrazine (as 

Azobenzene)

ug/Kg 

wet

2077 3333 41-12562.383.3 167 333

Bis(2-ethylhexyl)phthalate ug/Kg 

wet

2827 3333 51-13384.883.3 167 333

Fluoranthene ug/Kg 

wet

2265 3333 50-12767.983.3 167 333

Fluorene ug/Kg 

wet

2657 3333 43-12579.783.3 167 333

Hexachlorobenzene ug/Kg 

wet

2171 3333 45-12265.183.3 167 333

Hexachlorobutadiene ug/Kg 

wet

1975 3333 32-12359.283.3 167 333

Hexachlorocyclopentadiene ug/Kg 

wet

2802 3333 42-11084.083.3 167 333

Hexachloroethane ug/Kg 

wet

1851 3333 28-11755.583.3 167 333

Indeno(1,2,3-cd)pyrene ug/Kg 

wet

2325 3333 45-13369.783.3 167 333

Isophorone ug/Kg 

wet

1895 3333 30-12256.983.3 167 333

1-Methylnaphthalene ug/Kg 

wet

1988 3333 40-11959.683.3 167 333

2-Methylnaphthalene ug/Kg 

wet

2102 3333 38-12263.183.3 167 333

2-Methylphenol ug/Kg 

wet

4246 6667 32-12263.783.3 167 333

3-Methylphenol/4-Methylphenol ug/Kg 

wet

4150 6667 34-11962.383.3 167 333

3-Methylphenol ug/Kg 

wet

4155 6667 34-11962.383.3 167 333

4-Methylphenol ug/Kg 

wet

4152 6667 42-12662.383.3 167 333

Naphthalene ug/Kg 

wet

2143 3333 35-12364.383.3 167 333

4-Nitroaniline ug/Kg 

wet

2921 3333 73-11287.6333 667 1330

3-Nitroaniline ug/Kg 

wet

2562 3333 33-11976.9333 667 1330

2-Nitroaniline ug/Kg 

wet

2374 3333 44-12771.2333 667 1330
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

LCS Prepared: 02/06/2017 Analyzed: 02/07/2017

Nitrobenzene ug/Kg 

wet

1737 3333 34-12252.183.3 167 333

4-Nitrophenol ug/Kg 

wet

4524 6667 30-13267.9333 667 1330

2-Nitrophenol ug/Kg 

wet

4297 6667 36-12364.583.3 167 333

N-Nitrosodimethylamine ug/Kg 

wet

1945 3333 23-12058.383.3 167 333

N-Nitrosodiphenylamine ug/Kg 

wet

1904 3333 38-12757.183.3 167 333

N-Nitroso-di-n-propylamine ug/Kg 

wet

1829 3333 36-12054.983.3 167 333

Pentachlorophenol ug/Kg 

wet

5080 6667 25-13376.2333 667 1330

Phenanthrene ug/Kg 

wet

2335 3333 50-12170.183.3 167 333

Phenol ug/Kg 

wet

3668 6667 34-12155.083.3 167 333

Pyrene ug/Kg 

wet

2505 3333 47-12775.183.3 167 333

1,2,4,5-Tetrachlorobenzene ug/Kg 

wet

1849 3333 37-11955.583.3 167 333

2,3,4,6-Tetrachlorophenol ug/Kg 

wet

2121 3333 44-12563.683.3 167 333

1,2,4-Trichlorobenzene ug/Kg 

wet

1980 3333 34-11859.483.3 167 333

2,4,6-Trichlorophenol ug/Kg 

wet

5019 6667 39-12675.383.3 167 333

2,4,5-Trichlorophenol ug/Kg 

wet

5219 6667 41-12478.383.3 167 333

ug/Kg 

wet

3333 44-114Surrogate: 2-Fluorobiphenyl 69.72323

ug/Kg 

wet

6667 35-115Surrogate: 2-Fluorophenol 68.04537

ug/Kg 

wet

3333 37-122Surrogate: Nitrobenzene-d5 51.51716

ug/Kg 

wet

6667 33-122Surrogate: Phenol-d6 63.54232

ug/Kg 

wet

3333 54-127Surrogate: Terphenyl-d14 71.92397

ug/Kg 

wet

6667 39-132Surrogate: 2,4,6-Tribromophenol 61.44095

Matrix Spike Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Acenaphthene ug/Kg 

dry

3674 4044 ND 40-12390.8101 203 404

Acenaphthylene ug/Kg 

dry

3520 4044 ND 32-13287.0101 203 404

Acetophenone ug/Kg 

dry

2424 4044 ND 33-11559.9101 203 404

Aniline ug/Kg 

dry

2232 4044 ND 36-11055.2101 203 404
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Matrix Spike Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Anthracene ug/Kg 

dry

3072 4044 ND 47-12376.0101 203 404

Atrazine ug/Kg 

dry

2576 4044 ND 47-12763.7101 203 404

Benzaldehyde ug/Kg 

dry

2684 4044 ND 55-11066.4101 203 404

Benzidine ug/Kg 

dry

ND 4044 ND U0-110101 2030 4040

Benzo(a)anthracene ug/Kg 

dry

3369 4044 ND 49-12683.3101 203 404

Benzo(a)pyrene ug/Kg 

dry

3042 4044 ND 45-12975.2101 203 404

Benzo(b)fluoranthene ug/Kg 

dry

3137 4044 ND 45-13277.6101 203 404

Benzo(g,h,i)perylene ug/Kg 

dry

3238 4044 ND 43-13480.1101 203 404

Benzoic acid ug/Kg 

dry

505.9 8089 ND Q, J41-1366.25101 809 1610

Benzo(k)fluoranthene ug/Kg 

dry

3185 4044 ND 47-13278.8101 203 404

Benzyl alcohol ug/Kg 

dry

2655 4044 ND 29-12265.6101 203 404

1,1-Biphenyl ug/Kg 

dry

3494 4044 ND 40-11786.4101 203 404

4-Bromophenyl-phenylether ug/Kg 

dry

2880 4044 ND 46-12471.2101 203 404

Butylbenzylphthalate ug/Kg 

dry

3756 4044 ND 48-13292.9101 203 404

Caprolactam ug/Kg 

dry

2811 4044 ND 46-11769.5101 203 404

Carbazole ug/Kg 

dry

2223 4044 ND 50-12355.0101 203 404

4-Chloro-3-methylphenol ug/Kg 

dry

4873 8089 ND 45-12260.2101 203 404

4-Chloroaniline ug/Kg 

dry

2443 4044 ND 17-10660.4101 203 404

Bis(2-chloroethoxy)methane ug/Kg 

dry

2548 4044 ND 36-12163.0101 203 404

Bis(2-chloroethyl)ether ug/Kg 

dry

2520 4044 ND 31-12062.3101 203 404

2,2'-Oxybis-1-chloropropane ug/Kg 

dry

2542 4044 ND 33-13162.8101 203 404

2-Chloronaphthalene ug/Kg 

dry

3299 4044 ND 41-11481.6101 203 404

2-Chlorophenol ug/Kg 

dry

5560 8089 ND 34-12168.7101 203 404

4-Chlorophenyl phenyl ether ug/Kg 

dry

3285 4044 ND 45-12181.2101 203 404

Chrysene ug/Kg 

dry

3548 4044 ND 50-12487.7101 203 404

Dibenz(a,h)anthracene ug/Kg 

dry

3236 4044 ND 45-13480.0101 203 404
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Matrix Spike Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Dibenzofuran ug/Kg 

dry

3348 4044 ND 44-12082.8101 203 404

Di-n-butylphthalate ug/Kg 

dry

3865 4044 375.9 B51-12886.3101 203 404

1,4-Dichlorobenzene ug/Kg 

dry

2468 4044 ND 31-11561.0101 203 404

1,3-Dichlorobenzene ug/Kg 

dry

2481 4044 ND 30-11561.3101 203 404

1,2-Dichlorobenzene ug/Kg 

dry

2489 4044 ND 33-11761.5101 203 404

3,3'-Dichlorobenzidine ug/Kg 

dry

985.7 4044 ND 22-12124.4101 203 404

2,6-Dichlorophenol ug/Kg 

dry

2531 4044 ND 41-11762.6101 203 404

2,4-Dichlorophenol ug/Kg 

dry

5395 8089 ND 40-12266.7101 203 404

Diethylphthalate ug/Kg 

dry

3544 4044 ND 50-12487.6101 203 404

2,4-Dimethylphenol ug/Kg 

dry

4869 8089 ND 30-12760.2404 809 1610

Dimethyl phthalate ug/Kg 

dry

3312 4044 ND 48-12481.9101 203 404

4,6-Dinitro-2-methylphenol ug/Kg 

dry

4913 8089 ND 29-13260.71010 2030 4040

2,4-Dinitrophenol ug/Kg 

dry

3751 8089 ND J48-11346.41010 2030 4040

2,4-Dinitrotoluene ug/Kg 

dry

3303 4044 ND 48-12681.7101 203 404

2,6-Dinitrotoluene ug/Kg 

dry

3216 4044 ND 46-12479.5101 203 404

Di-n-octylphthalate ug/Kg 

dry

3594 4044 ND 45-14088.9101 203 404

1,4-Dioxane ug/Kg 

dry

2076 4044 ND 43-11051.3101 203 404

1,2-Diphenylhydrazine (as 

Azobenzene)

ug/Kg 

dry

2721 4044 ND 41-12567.3101 203 404

Bis(2-ethylhexyl)phthalate ug/Kg 

dry

3941 4044 186.3 51-13392.8101 203 404

Fluoranthene ug/Kg 

dry

3075 4044 ND 50-12776.0101 203 404

Fluorene ug/Kg 

dry

3383 4044 ND 43-12583.7101 203 404

Hexachlorobenzene ug/Kg 

dry

2911 4044 ND 45-12272.0101 203 404

Hexachlorobutadiene ug/Kg 

dry

2495 4044 ND 32-12361.7101 203 404

Hexachlorocyclopentadiene ug/Kg 

dry

3427 4044 ND 42-11084.7101 203 404

Hexachloroethane ug/Kg 

dry

2310 4044 ND 28-11757.1101 203 404

Indeno(1,2,3-cd)pyrene ug/Kg 

dry

3065 4044 ND 45-13375.8101 203 404

EMPIRICAL LABORATORIES, LLC Work Order: 1702005 Report Date: 02/08/2017



Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Matrix Spike Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Isophorone ug/Kg 

dry

2473 4044 ND 30-12261.1101 203 404

1-Methylnaphthalene ug/Kg 

dry

2554 4044 ND 40-11963.1101 203 404

2-Methylnaphthalene ug/Kg 

dry

2690 4044 ND 38-12266.5101 203 404

2-Methylphenol ug/Kg 

dry

5414 8089 ND 32-12266.9101 203 404

3-Methylphenol ug/Kg 

dry

5283 8089 ND 34-11965.3101 203 404

3-Methylphenol/4-Methylphenol ug/Kg 

dry

5277 8089 ND 34-11965.2101 203 404

4-Methylphenol ug/Kg 

dry

5279 8089 ND 42-12665.3101 203 404

Naphthalene ug/Kg 

dry

2722 4044 ND 35-12367.3101 203 404

4-Nitroaniline ug/Kg 

dry

2590 4044 ND 73-11264.0404 809 1610

3-Nitroaniline ug/Kg 

dry

2241 4044 ND 33-11955.4404 809 1610

2-Nitroaniline ug/Kg 

dry

3118 4044 ND 44-12777.1404 809 1610

Nitrobenzene ug/Kg 

dry

2238 4044 ND 34-12255.3101 203 404

4-Nitrophenol ug/Kg 

dry

5778 8089 ND 30-13271.4404 809 1610

2-Nitrophenol ug/Kg 

dry

5596 8089 ND 36-12369.2101 203 404

N-Nitrosodimethylamine ug/Kg 

dry

2468 4044 ND 23-12061.0101 203 404

N-Nitrosodiphenylamine ug/Kg 

dry

2486 4044 ND 38-12761.5101 203 404

N-Nitroso-di-n-propylamine ug/Kg 

dry

2322 4044 ND 36-12057.4101 203 404

Pentachlorophenol ug/Kg 

dry

6165 8089 ND 25-13376.2404 809 1610

Phenanthrene ug/Kg 

dry

3134 4044 ND 50-12177.5101 203 404

Phenol ug/Kg 

dry

4608 8089 ND 34-12157.0101 203 404

Pyrene ug/Kg 

dry

3412 4044 ND 47-12784.4101 203 404

1,2,4,5-Tetrachlorobenzene ug/Kg 

dry

2355 4044 ND 37-11958.2101 203 404

2,3,4,6-Tetrachlorophenol ug/Kg 

dry

2765 4044 ND 44-12568.4101 203 404

1,2,4-Trichlorobenzene ug/Kg 

dry

2528 4044 ND 34-11862.5101 203 404

2,4,6-Trichlorophenol ug/Kg 

dry

6433 8089 ND 39-12679.5101 203 404

2,4,5-Trichlorophenol ug/Kg 

dry

6869 8089 ND 41-12484.9101 203 404
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Matrix Spike Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

ug/Kg dry 4044 44-114Surrogate: 2-Fluorobiphenyl 73.42969

ug/Kg dry 8089 35-115Surrogate: 2-Fluorophenol 70.45695

ug/Kg dry 4044 37-122Surrogate: Nitrobenzene-d5 55.22232

ug/Kg dry 8089 33-122Surrogate: Phenol-d6 66.95408

ug/Kg dry 4044 54-127Surrogate: Terphenyl-d14 81.43292

ug/Kg dry 8089 39-132Surrogate: 2,4,6-Tribromophenol 67.85485

Matrix Spike Dup Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Acenaphthene ug/Kg 

dry

3632 4026 ND 2040-12390.2 1.16101 202 402

Acenaphthylene ug/Kg 

dry

3594 4026 ND 2032-13289.3 2.09101 202 402

Acetophenone ug/Kg 

dry

2401 4026 ND 2033-11559.6 0.973101 202 402

Aniline ug/Kg 

dry

2030 4026 ND 2036-11050.4 9.49101 202 402

Anthracene ug/Kg 

dry

3059 4026 ND 2047-12376.0 0.437101 202 402

Atrazine ug/Kg 

dry

2414 4026 ND 2047-12760.0 6.51101 202 402

Benzaldehyde ug/Kg 

dry

2682 4026 ND 2055-11066.6 0.0701101 202 402

Benzidine ug/Kg 

dry

ND 4026 ND 20 U0-110101 2020 4020

Benzo(a)anthracene ug/Kg 

dry

3303 4026 ND 2049-12682.1 1.96101 202 402

Benzo(a)pyrene ug/Kg 

dry

3028 4026 ND 2045-12975.2 0.486101 202 402

Benzo(b)fluoranthene ug/Kg 

dry

3145 4026 ND 2045-13278.1 0.242101 202 402

Benzo(g,h,i)perylene ug/Kg 

dry

3193 4026 ND 2043-13479.3 1.39101 202 402

Benzoic acid ug/Kg 

dry

483.5 8051 ND 20 Q, J41-1366.01 4.51101 806 1610

Benzo(k)fluoranthene ug/Kg 

dry

3121 4026 ND 2047-13277.5 2.02101 202 402

Benzyl alcohol ug/Kg 

dry

2648 4026 ND 2029-12265.8 0.253101 202 402

1,1-Biphenyl ug/Kg 

dry

3505 4026 ND 2040-11787.1 0.329101 202 402

4-Bromophenyl-phenylether ug/Kg 

dry

2817 4026 ND 2046-12470.0 2.20101 202 402

Butylbenzylphthalate ug/Kg 

dry

3654 4026 ND 2048-13290.8 2.74101 202 402

Caprolactam ug/Kg 

dry

2717 4026 ND 2046-11767.5 3.40101 202 402

Carbazole ug/Kg 

dry

1559 4026 ND 2050-12338.7 35.1101 202 402

4-Chloro-3-methylphenol ug/Kg 

dry

4940 8051 ND 2045-12261.4 1.37101 202 402

4-Chloroaniline ug/Kg 

dry

1836 4026 ND 2017-10645.6 28.4101 202 402
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Matrix Spike Dup Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Bis(2-chloroethoxy)methane ug/Kg 

dry

2567 4026 ND 2036-12163.8 0.763101 202 402

Bis(2-chloroethyl)ether ug/Kg 

dry

2553 4026 ND 2031-12063.4 1.31101 202 402

2,2'-Oxybis-1-chloropropane ug/Kg 

dry

2547 4026 ND 2033-13163.3 0.194101 202 402

2-Chloronaphthalene ug/Kg 

dry

3344 4026 ND 2041-11483.1 1.35101 202 402

2-Chlorophenol ug/Kg 

dry

5738 8051 ND 2034-12171.3 3.15101 202 402

4-Chlorophenyl phenyl ether ug/Kg 

dry

3329 4026 ND 2045-12182.7 1.33101 202 402

Chrysene ug/Kg 

dry

3458 4026 ND 2050-12485.9 2.57101 202 402

Dibenz(a,h)anthracene ug/Kg 

dry

3196 4026 ND 2045-13479.4 1.27101 202 402

Dibenzofuran ug/Kg 

dry

3351 4026 ND 2044-12083.2 0.0915101 202 402

Di-n-butylphthalate ug/Kg 

dry

3783 4026 375.9 20 B51-12884.6 2.13101 202 402

1,4-Dichlorobenzene ug/Kg 

dry

2482 4026 ND 2031-11561.6 0.568101 202 402

1,3-Dichlorobenzene ug/Kg 

dry

2492 4026 ND 2030-11561.9 0.459101 202 402

1,2-Dichlorobenzene ug/Kg 

dry

2539 4026 ND 2033-11763.1 2.00101 202 402

3,3'-Dichlorobenzidine ug/Kg 

dry

950.4 4026 ND 2022-12123.6 3.64101 202 402

2,6-Dichlorophenol ug/Kg 

dry

2542 4026 ND 2041-11763.1 0.418101 202 402

2,4-Dichlorophenol ug/Kg 

dry

5283 8051 ND 2040-12265.6 2.10101 202 402

Diethylphthalate ug/Kg 

dry

3549 4026 ND 2050-12488.2 0.129101 202 402

2,4-Dimethylphenol ug/Kg 

dry

4916 8051 ND 2030-12761.1 0.971402 806 1610

Dimethyl phthalate ug/Kg 

dry

3362 4026 ND 2048-12483.5 1.50101 202 402

4,6-Dinitro-2-methylphenol ug/Kg 

dry

4365 8051 ND 2029-13254.2 11.81010 2020 4020

2,4-Dinitrophenol ug/Kg 

dry

2111 8051 ND 20 J48-11326.2 56.01010 2020 4020

2,4-Dinitrotoluene ug/Kg 

dry

3348 4026 ND 2048-12683.2 1.37101 202 402

2,6-Dinitrotoluene ug/Kg 

dry

3246 4026 ND 2046-12480.6 0.936101 202 402

Di-n-octylphthalate ug/Kg 

dry

3581 4026 ND 2045-14089.0 0.375101 202 402

1,4-Dioxane ug/Kg 

dry

2033 4026 ND 2043-11050.5 2.07101 202 402

1,2-Diphenylhydrazine (as 

Azobenzene)

ug/Kg 

dry

2675 4026 ND 2041-12566.4 1.73101 202 402
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Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Matrix Spike Dup Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Bis(2-ethylhexyl)phthalate ug/Kg 

dry

3902 4026 186.3 2051-13392.3 0.984101 202 402

Fluoranthene ug/Kg 

dry

3022 4026 ND 2050-12775.1 1.74101 202 402

Fluorene ug/Kg 

dry

3441 4026 ND 2043-12585.5 1.69101 202 402

Hexachlorobenzene ug/Kg 

dry

2861 4026 ND 2045-12271.1 1.71101 202 402

Hexachlorobutadiene ug/Kg 

dry

2569 4026 ND 2032-12363.8 2.90101 202 402

Hexachlorocyclopentadiene ug/Kg 

dry

3491 4026 ND 2042-11086.7 1.87101 202 402

Hexachloroethane ug/Kg 

dry

2365 4026 ND 2028-11758.7 2.32101 202 402

Indeno(1,2,3-cd)pyrene ug/Kg 

dry

3032 4026 ND 2045-13375.3 1.09101 202 402

Isophorone ug/Kg 

dry

2453 4026 ND 2030-12260.9 0.825101 202 402

1-Methylnaphthalene ug/Kg 

dry

2582 4026 ND 2040-11964.1 1.08101 202 402

2-Methylnaphthalene ug/Kg 

dry

2758 4026 ND 2038-12268.5 2.51101 202 402

2-Methylphenol ug/Kg 

dry

5480 8051 ND 2032-12268.1 1.21101 202 402

3-Methylphenol/4-Methylphenol ug/Kg 

dry

5265 8051 ND 2034-11965.4 0.227101 202 402

3-Methylphenol ug/Kg 

dry

5271 8051 ND 3034-11965.5 0.227101 202 402

4-Methylphenol ug/Kg 

dry

5267 8051 ND 3042-12665.4 0.227101 202 402

Naphthalene ug/Kg 

dry

2774 4026 ND 2035-12368.9 1.88101 202 402

4-Nitroaniline ug/Kg 

dry

2166 4026 ND 2073-11253.8 17.9402 806 1610

3-Nitroaniline ug/Kg 

dry

954.8 4026 ND 20 J33-11923.7 80.5402 806 1610

2-Nitroaniline ug/Kg 

dry

3123 4026 ND 2044-12777.6 0.180402 806 1610

Nitrobenzene ug/Kg 

dry

2250 4026 ND 2034-12255.9 0.495101 202 402

4-Nitrophenol ug/Kg 

dry

5749 8051 ND 2030-13271.4 0.500402 806 1610

2-Nitrophenol ug/Kg 

dry

6336 8051 ND 2036-12378.7 12.4101 202 402

N-Nitrosodimethylamine ug/Kg 

dry

2416 4026 ND 2023-12060.0 2.10101 202 402

N-Nitrosodiphenylamine ug/Kg 

dry

2144 4026 ND 2038-12753.3 14.8101 202 402

N-Nitroso-di-n-propylamine ug/Kg 

dry

2323 4026 ND 2036-12057.7 0.0426101 202 402

Pentachlorophenol ug/Kg 

dry

5402 8051 ND 2025-13367.1 13.2402 806 1610

EMPIRICAL LABORATORIES, LLC Work Order: 1702005 Report Date: 02/08/2017



Result LOQ Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

DL LOD

Batch 7B06012

Matrix Spike Dup Prepared: 02/06/2017 Analyzed: 02/07/2017Source: 1702005-01

Phenanthrene ug/Kg 

dry

3043 4026 ND 2050-12175.6 2.95101 202 402

Phenol ug/Kg 

dry

4580 8051 ND 2034-12156.9 0.606101 202 402

Pyrene ug/Kg 

dry

3336 4026 ND 2047-12782.9 2.26101 202 402

1,2,4,5-Tetrachlorobenzene ug/Kg 

dry

2382 4026 ND 2037-11959.2 1.17101 202 402

2,3,4,6-Tetrachlorophenol ug/Kg 

dry

2710 4026 ND 2044-12567.3 1.99101 202 402

1,2,4-Trichlorobenzene ug/Kg 

dry

2533 4026 ND 2034-11862.9 0.208101 202 402

2,4,6-Trichlorophenol ug/Kg 

dry

6392 8051 ND 2039-12679.4 0.637101 202 402

2,4,5-Trichlorophenol ug/Kg 

dry

6842 8051 ND 2041-12485.0 0.397101 202 402

ug/Kg dry 4026 44-114Surrogate: 2-Fluorobiphenyl 74.93017

ug/Kg dry 8051 35-115Surrogate: 2-Fluorophenol 70.15646

ug/Kg dry 4026 37-122Surrogate: Nitrobenzene-d5 55.32225

ug/Kg dry 8051 33-122Surrogate: Phenol-d6 67.25412

ug/Kg dry 4026 54-127Surrogate: Terphenyl-d14 80.33234

ug/Kg dry 8051 39-132Surrogate: 2,4,6-Tribromophenol 67.95469
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Empirical Laboratories, LLC   
Certifications/Approvals 

(Revised 01/18/2017) 
 
 
 

DoD ELAP QSM5.0, Certificate Number L2226 
x Aqueous 
x Non-aqueous 
x Expires: 11/30/2018 

 
 

State of Florida, Department of Health – NELAP Primary, Lab ID: E87646 
x Clean Water Act 
x RCRA/CERCLA 
x Expires: 06/30/2017 

 
 

State of Georgia, Environmental Protection Agency – NELAP, Self Certification 
x Expires: 06/30/2017 

 
 

Commonwealth of Kentucky, Energy and Environment Cabinet – WWLCP, Laboratory Number: 98017    
x Wastewater       
x Expires: 12/31/2017 

 

 

Commonwealth of Kentucky, Department of Environmental Protection – UST, Certificate Number: 77    
x Aqueous       
x Non-aqueous 
x Expires: 06/30/2017 

 

 

State of New Jersey, Department of Environmental Protection – NELAP, Lab ID: TN473    
x Water Pollution       
x Solid and Hazardous Waste 
x Expires: 06/30/2017 

 

 

State of North Carolina, Department of Environment and Natural Resources - Certificate Number: 643 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2017 

 

 

State of Texas, Commission on Environmental Quality – NELAP, Certificate Number: T104704307-16-14 
x Aqueous 
x Non-aqueous 
x Expires: 12/31/2017 

 

 

State of Utah, Department of Health – NELAP, Certificate Number: TN0042016-8 
x Aqueous 
x Non-aqueous 
x Expires: 07/31/2017 

 

 

Commonwealth of Virginia, Department of General Services – NELAP, Certificate Number: 8924,  

Lab ID: 460243 
x Aqueous 
x Non-aqueous 
x Expires: 12/14/2017 

 

 

State of Washington, Department of Ecology – NELAP, Lab ID: C934-16 
x Groundwater 
x Solid and Hazardous Waste 
x Expires: 03/18/2017 













































































H. GENERATOR'S CERTIFICATION:
I hereby certify that all information in this and all the attached documents is complete and accurate, and that all known or suspected hazards have been disclosed. I further certify

that any samples submitted with this profile are representative of the waste to be shipped and are taken in accordance with SW 846 or other approved procedures. I agree to notify
Advanced Chemical Treatment in writing when the process generating this waste stream changes or when I have reason to believe the data contained herein is not complete and
accurate.

Signature_____________________________________________________________ Title__________________________________ Date________________

6133 Edith Blvd. NE
Albuquerque, NM 87107
Phone: (505) 349-5220
Fax: (505) 344-7986

GENERATOR WASTE PROFILE SHEET

Print Name:____________________________________________________________________________________________________________________

Generator Name: KIRTLAND AIR FORCE BASE

A. GENERATOR INFORMATION

2050 WYOMING BLVD SE BLDG 20685, ENVIRONMENTAL RESTORATION
NM9570024423Generator US EPA ID:

Mailing Address: Phone:

Technical Contact: SCOTT CLARK

505 846 9017

B. PHYSICAL CHARACTERISTICS OF WASTE AT 25C OF 77F

WATER GENERATED FROM MONITOR WELLS AT KAFB

Arsenic:
Barium:
Cadmium:
Chromium:
Lead:
Mercury:

Selenium:

Silver:

REACTIVE SULFIDES PPM N

GROUND WATER MONITORING

Fax:

1,2-DICHLOROETHANE
ACETONE
ACETOPHENONE
BENZENE
BIS(2-ETHYLHEXYL)PHTHALATE
DIETHYL PHTHALATE
ETHYLBENZENE
LEAD
TOLUENE
WATER
XYLENES

0
0
0
0
0
0
0
0
0

100
0

-
-
-
-
-
-
-
-
-
-
-

.0005

.371
1.82
.221
.159
.00206
.185
.356
1.39
100
.431

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

%

C. Chemical Composition / UHC's                           Range

F. Shipping Information:
DOT Hazardous Material 

Hazard Class: 

Anticipated Volume (Units):

G. Special Handling Instructions:

Proper Shipping Name: Non-RCRA/Non-DOT Regulated Material Liquid (WATER)

 ID #:
PG:

Per:

D. METALS

E. OTHER COMPONENTS

EP Toxicity (mg/l)

Copper:
Nickel:
Zinc:

Chromium, Hexavalent

Thallium:

OXIDIZER:
EXPLOSIVE:
SHOCK SENSITIVE:
TIRES:
PYROPHORIC:
RADIOACTIVE:

REACTIVE CYANIDES PPM
WATER/AIR REACTIVE
THERMALLY UNSTABLE
TSCA REG PCB WASTE:
COMPRESSED GASSES:

N

N
N

N
N
N
N
N

> 200  F Flash Point 
(F):

5 - 9  PH PH: BTU/LB NABTU Value:

LIQUIDPhysical State:

= 1  SP.GR. Specific
Gravity:

N
N
N

NO

Total (PPM)

Profile Number: ACT94913

Email:

Title: MAIN CONTACT

2050 WYOMING BLVD SE
KIRTLAND AIR FORCE BASE , NM   87117

Site Pick-up Address:
KIRTLAND AIR FORCE BASE, NM 87117

Name of Waste
Process Generating

CLEARColor: CLEARClarity: 1Phase Separation
Number of Layers:

NAOdor:

Exempted YES

YEAR

1  DM

EXEMPT RAD:
ETHIOLOGICAL:

N
N

CERCLA/SUPERFUND:
PESTICIDE 
MANUFACTURING WASTE:

N

HALOGENATED ORGANIC COMPOUNDS PER 40 CFR 268, APPENDIX III
DEBRIS N

ANALYTICAL TABLE SENT FOR WASTE IDENIFICATION

US EPA Hazardous Waste

US EPA Hazardous Waste 
Codes: ; 

BASED UPON: ANALYTICAL(INCLUDED)           GENERATOR KNOWLEDGEX

928110NAICS CODE: W219Form Code: G49Source Code:

Subject to NESHAP Regulations

<500 PPM VOC as generated YES

Scott Clark 

3-7-2019
Restoration Program Manager












	KAFB-Final_Pilot_Study_Report_April2018.pdf
	ETHYLENE DIBROMIDE IN SITU BIODEGRADATION PILOT TEST REPORT
	NOTICE
	REPORT DOCUMENTATION PAGE
	40 CODE OF FEDERAL REGULATIONS 270.11 DOCUMENT CERTIFICATION APRIL 2019
	PREFACE
	CONTENTS
	APPENDICES
	FIGURES
	TABLES
	ACRONYMS AND ABBREVIATIONS

	EXECUTIVE SUMMARY
	Figure ES-1
	Figure ES-2

	1. INTRODUCTION
	1.1 Pilot Test Objectives
	1.2 Site Description
	1.3 Site History
	1.4 Site Conditions
	1.5 Report Organization

	2. PILOT SYSTEM DESIGN AND CONSTRUCTION
	2.1 Permitting
	2.2 Utility Clearance
	2.3 Well Design and Installation
	2.3.1 Groundwater Monitoring Well Installation
	2.3.2 Borehole Deviation and Borehole Abandonment
	2.3.3 Extraction Well Installation
	2.3.4 Injection Well Installation
	2.3.5 Extraction and Injection Well Vaults

	2.4 Well Development
	2.4.1 Groundwater Monitoring Well Development
	2.4.2 Extraction Well Development
	2.4.3 Injection Well Development
	2.4.4 Pump Installation

	2.5 Well Survey
	2.6 Recirculation Pilot System Equipment and Materials

	3. PILOT SYSTEM OPERATION AND MONITORING
	3.1 Pilot System Start-up Testing
	3.2 Baseline Sampling
	3.3 Phase 1 – Tracer Testing
	3.4 Phase 2 – Biostimulation
	3.5 Phase 3 – Biostimulation
	3.6 Phase 4 – Long-Term Monitoring
	3.7 NAPL Sampling
	3.8 Sample Analysis
	3.9 Sample Documentation
	3.10 Quality Control
	3.11 Waste Management
	3.11.1 Soil IDW
	3.11.2 Liquid IDW – Development and Decontamination
	3.11.3 Liquid IDW – Purge Water


	4. PILOT TEST RESULTS
	4.1 Baseline Conditions
	4.2 Amendment Distribution
	4.2.1 Tracer Distribution During Phase 1
	4.2.2 Tracer Distribution During Phase 2 and 3
	4.2.3 Distribution of Fermentable Substrate

	4.3 Microbial Analysis
	4.4 Geochemistry
	4.5 Selected Contaminants of Interest
	4.5.1 Benzene and Toluene
	4.5.2 EDB


	5. CONCLUSIONS AND RECOMMENDATIONS
	5.1 Conclusions

	6. REFERENCES
	FIGURES
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25
	Figure 26
	Figure 27
	Figure 28
	Figure 29
	Figure 30
	Figure 31
	Figure 32
	Figure 33
	Figure 34
	Figure 35
	Figure 36
	Figure 37
	Figure 38

	TABLES
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9
	Table 10
	Table 11
	Table 12
	Table 13
	Table 14
	Table 15
	Table 16
	Table 17

	APPENDICES


	Appendix_B_Approved_Permits.pdf
	Approved_Dig_Permit_1607-014
	6957-P_fugitive Dust Permit_8-5-16
	51659 Eng. reviewed
	PERMITCOPY RG-1579 POD316 to POD318_COWR
	PERMITCOPY_RG-1579 POD316 to POD318 Exploration Ext-Injt
	PERMITCOPY_RG-1579_POD325_and_POD328_GMW
	wr-26_Totalizing Meter Report_106EX1_POD316
	wr-26_Totalizing Meter Report_106EX2_POD317
	wr-26_Totalizing Meter Report_106IN1_POD318

	Appendix_C_Well_Installation_Forms.pdf
	500433_03050100_EX1
	500433_03050100_EX2
	500433_03050100_IN1
	500433_03050100_MW1
	500433_03050100_MW2

	Appendix_E-1_Final_Design_Drawings.pdf
	Attachment 1. Work Plan Transmittal Letter
	Attachment 2. Work Plan Approval Letter
	Attachment 3. Final Engineering and Construction Design Drawings

	Appendix_E-2_Spec_Sheets.pdf
	2. Enclosure & Related Components
	2-A. Control Panel Enclosure
	2-B. Selector Switch

	3. Power Distribution Components
	3-A. Distribution Transformer
	3-B. Circuit Breakers & Accessories
	3-C. Isolated Barrier
	3-D. Isolation Amplifier
	3-E. Isolated Signal Conditioner
	3-F. 24VDC Power Supply
	3-G. 480VAC Safety Switch
	3-H. 480VAC Panelboard
	3-I. 240/120VAC Panelboard

	4. Control Components
	4-A. Control Relays

	5. Software
	5-A. Ignition Software v7.9

	6. Programmable Logic Controller & I/O Modules
	6-A. PLC Rack
	6-B. PLC Power Supply
	6-C. PLC CPU
	6-D. Digital Input Module
	6-E. Digital Output Modules
	6-F. Analog Input/Output Module
	6-G. Filler Module

	7. Communication Components
	7-A. Ethernet Switch

	8. Field Instrumentation & Components
	8-A. Flow Meter
	8-B. Variable Frequency Drive
	8-C. Rosemount Pressure Transmitter
	8-D. ProSense Pressure Transmitter
	8-E. Pressure Indicator Gauge
	8-F. Pressure Tank
	8-G. Level Transmitter
	8-H. Level Transducer
	8-I. Level Switch
	8-J. Chemical Feed Pump
	8-K. Calibration Column
	8-L. Amendment Tank
	8-M. Static Mixer
	8-N. Extraction Well Pump
	8-O. Injection Well Pump
	8-P. Container

	BASKI_APTIM_O&M11968.pdf
	Kirtland Air Force Base
	Operation & Maintenance Manual
	Invoice# 11968




	Appendix_F-2_Sample_Collection_Logs.pdf
	106MW1I-BL-091817
	106MW1S-BL-091917
	106MW2I-BL-091917
	106MW2S-BL-091917
	106063-BL-091817
	Resample_EX_IN_9-26-17
	SCLs_P1R_Day0
	SCLs_P1R_Day2
	106EX1-100417_Day2
	106EX2-100417_Day2
	106MW1I-100417_Day2
	106MW1S-100417_Day2
	106MW2I-100417_Day2
	106MW2S-100417_Day2
	106063-100417_Day2
	106064-100417_Day2

	SCLs_P1R_Day4
	SCLs_P1R_Day7
	SCLs_P1R_Day10
	SCLs_P1R_Day14
	SCLs_P1R_Day18
	SCLs_P1R_Day23_102417
	SCLs_P1R_Day23_102517
	SCLs_P1R_Day30_110117
	SCLs_P1P_Week2_111517
	SCLs_P1P_Week2_111617
	SCLs_P1P_Week4_112817
	SCLs_P1P_Week4_112917
	SCLs_P2R_IN1_010218
	SCLs_P2R_Week2_010918
	SCLs_P2R_Week2_011018
	SCLs_P2R_Week3_011618
	SCLs_P2R_Week3_011818
	SCLs_P2R_Week4_012418
	SCLs_P2R_Week4_012518
	SCLs_P2P_Month1_030618
	SCLs_P2P_Month1_030718
	SCLs_P2P_Month2_041018
	SCLs_P2P_Month2_041118
	SCLs_P2P_Month3_050818
	SCLs_P2P_Month3_050918
	SCLs_P2P_Month4_061218
	SCLs_P2P_Month4_061418
	SCLs_P3R_Week2_080718
	SCLs_P3R_Week2_080818
	SCLs_P3R_Week3_081518
	SCLs_P3R_Week3_081618
	SCLs_P3R_Week4_082118
	SCLs_P3R_Week4_082218
	SCLs_P3R_Week5_082818
	SCLs_P3R_Week5_082918
	SCLs_P3P_Month1_091118
	SCLs_P3P_Month1_091218
	SCLs_P3P_Month2_100218
	SCLs_P3P_Month2_100318
	SCLs_P3P_Month2_100418
	SCLs_P3P_Month3_111418
	SCLs_P3P_Month3_111518
	SCLs_P3P_Month3_111918
	SCLs_P4P_Month2_011619
	SCLs_P4P_Month2_011719
	SCLs_P4P_Month2_012119

	Appendix_G-1_Data_Quality_Report.pdf
	Appendix_G-1_DQA_Table_5_FD_Result_Sum_Calc.pdf
	106063
	106064
	106064_2
	106064_3
	106064_4
	106064_5
	106EX1
	106EX1_2
	106EX1_3
	106EX1_4
	106EX2
	106EX2_2
	106EX2_3
	106IN1
	106MW1I
	106MW1I_2
	106MW1I_3
	106MW1S
	106MW1S_2
	106MW2I
	106MW2I_2
	106MW2I_3
	106MW2I_4
	106MW2I_5
	106MW2I_6
	106MW2S
	106MW2S_2


	Appendix_H-1_Landfill_letters.pdf
	KAFB-RPD-016-0014_Waste Disposal Letter_106MW1
	Response to CB&I Ltr 02-09-17
	KAFB-RPD-016-0016_Waste Disposal Letter_106MW1_MW2
	Response to CB&I Ltr 02-23-17
	KAFB-RPD-016-0018_Waste Disposal Letter_106MW2
	Response to CB&I Ltr 02-23-17
	KAFB-RPD-016-0020_Waste Disposal Letter_106MW2
	Response to CB&I Ltr 03-15-17
	KAFB-RPD-016-0021_Waste Disposal Letter_106MW2
	Response to CB&I Ltr 03-21-17
	KAFB-RPD-016-0022_Waste Disposal Letter
	Response to CB&I Ltr 04-06-17
	KAFB-RPD-016-0023_Waste Disposal Letter
	Response to CB&I Ltr 04-06-17_2
	KAFB-RPD-016-0024_Waste Disposal Letter
	Response to CB&I Ltr 04-14-17

	Appendix_H-3_Hazardous_Waste_Manifests.pdf
	Manifest_010285044_KAFB-106EX2_5-31-17
	Manifest_010285045_KAFB-106EX2_5-31-17
	Manifest_010285052_KAFB-106IN1_6-7-17
	Manifest_010285059_KAFB-106EX2_IN1_6-5-17
	Manifest_010285060_KAFB-106EX2_6-5-17
	Manifest_010285061_KAFB-106IN1_6-6-17
	Manifest_010285062_KAFB-106IN1_6-6-17
	Manifest_010285063_KAFB-106IN1_6-8-17
	Manifest_010285065_KAFB-106IN1_6-8-17
	Manifest_010285072_MW1-S_MW2-S_6-21-17
	Manifest_010285148_Tank_Cleaning_9-28-17
	Manifest_010285193_PurgeWater_12-28-17
	Manifest_012267057_10-19-18
	Manifest_012267216_2-11-19
	LDR_011074183_PurgeWater_4-9-18
	Manifest_LDR_011074298_6-20-18

	Appendix_H-4_Non-Haz_Manifests.pdf
	Manifest_92155_Non-Haz_08-07-17
	Manifest_92156_Non-Haz_08-09-17
	Manifest_92157_Non-Haz_08-11-17
	Manifest_92159_Non-Haz_08-17-17


	File Number: 
	OSE FilePermit Number: RG-1579 POD 316
	Name: Kirtland Air Force Base
	Work Phone: 505-846-9017
	Contact: Scott Clark
	Home Phone 1: 
	Address: 2050 Wyoming Blvd SE
	Cell Phone: 505-385-3679
	City: Albuquerque
	Home Phone 2: 
	State: NM
	Zip: 87117
	Email optional: scott.clark@us.af.mil
	OSE WellPOD Number: POD 316
	a: 
	14: 
	14_2: 
	14 Sections: 
	Township: 
	Range: 
	b: 
	c Latitude: 
	d: 
	m: 
	Longitude: 
	d_2: 
	m_2: 
	d Latitude: 
	undefined: 
	Longitude_2: 
	undefined_2: 
	e East: 1542418.47
	m North: 1473782.33
	Check Box2: Off
	Check Box1: Yes
	Check Box4: Off
	Check Box5: Off
	Check Box3: Off
	Check Box6: Off
	Check Box7: Off
	Check Box8: Off
	Check Box9: Yes
	Serial Number: 61608100437
	Text11: Georg Fischer Signet LLC
	Total  of Dials: 8
	Model: Signet 2551 Magmeter, 3-2551-P0-42
	X: 1
	Meter Size: 3.75 inch diameter
	Check Box10: Off
	Check Box11: Off
	Check Box12: Off
	Check Box13: Yes
	Other: 
	Check Box14: Off
	Check Box15: Off
	Check Box16: Off
	Check Box17: Yes
	Text21: 7
	Text22: 17
	Text23: 2017
	All numbers dials and fixed included: 00005185
	6 ADDITIONAL STATEMENTS OR EXPLANATIONS 1: Pictures of all three flow meters and the manufacturer calibration reports are included with this report. 
	6 ADDITIONAL STATEMENTS OR EXPLANATIONS 2: 
	6 ADDITIONAL STATEMENTS OR EXPLANATIONS 3: 
	Submitted by: Caitlin LaChance, APTIM
	Text18: 7
	Text19: 26
	Text20: 2017
	File Number_2: 
	Trn Number: 


