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Subject: Work Plan for Treatment and Land Application of Groundwater from 
Technical Areas 09 and 16, DP-1793, WP#4 

On July 27, 2015, the New Mexico Environment Department (NMED) issued a Discharge 
Permit (DP-1793) to the U.S. Department of Energy and Los Alamos National Security, LLC 
(DOEILANS) for the land application of treated groundwater from covered activities. Pursuant 
to Condition No.3 of the above-referenced discharge permit, DOEILANS are required to submit 
a detailed, project-specific work plan for approval by NMED before any activities are 
undertaken. 

The enclosed work plan is for the proposed discharge of treated groundwater from aquifer tests 
conducted to investigate the occurrence of and potential remedial alternatives for high explosives 
(HE) contamination in deep-perched groundwater associated with the former Outfall at 
Technical Area (TA)-16. The primary contaminant in groundwater within the study area is RDX 
(hexahydro-1 ,3,5-trinitro-1,3,5-triazine), a high explosives (HE) compound widely used in 
military and industrial applications. Low concentrations of other HE compounds and volatile 
organic compounds (VOCs) are also present in groundwater in the investigation area. 
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DOEILANS propose to conduct three 30-day aquifer tests at monitoring wells CdV-9-l(i), CdV-
16-4ip, and CdV-16-l(i). The first test is expected to begin in June 2016 with approximately 30 
days of recovery time between each test. The aquifer tests were designed to evaluate the degree 
of hydraulic connectivity within the perched-groundwater system and to improve the general 
understanding of transport pathways for RDX and other contaminants to the perched 
groundwater zones. Additionally, water generated during well development ofCdV-9-1(i) will 
be treated and discharged under this work plan. 

Please contact RobertS. Beers by telephone at (505) 667-7969 or by email at bbeers@lanl.gov if you have 
questions regarding this work plan. 

Sincerely, Sincerely, 

!~!?~ ~---------s:-:e% L... 
DavidS. Rhodes 

Acting Division Leader 
Environmental Protection & Compliance Division 
Los Alamos National Security, LLC 

Supervisor, Soil & Groundwater Remediation 
Environmental Management 
Los Alamos Field Office 
U.S. Department ofEnergy 

JPM:DSR:MTS :RSB/lm 

Enclosures: 

1) Work Plan for Treatment and Land Application of Groundwater from Technical Areas 09 and 16, 
DP-1793, WP#4 

2) Figures 
3) Topographic Map of Project Site 
4) As-Built Specifications for T A -16 Wells 
5) Analytical Data 
6) GAC Well Treatment System Details 

Cy: James Hogan, NMED/SWQB, Santa Fe, NM, (E-File) 
John E. Kieling, NMED/HWB, Santa Fe, NM, (E-File) 
Steven M. Yanicak, NMED/DOE/OB, (E-File) 
Jody Pugh, NA-LA, (E-File) 
Cheryl L. Rodriguez, EM-LA, (E-File) 
BrianT. Hennessey, EM-LA, (E-File) 
Kirsten M. Laskey, EM-LA, (E-File) 
Jordan Arnswald, NA-LA, (E-File) 
Craig S. Leasure, PADOPS, (E-File) 
William R. Mairson, PADOPS, (E-File) 
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Subject: Work Plan for Treatment and Land Application of Groundwater from 
Technical Areas 09 and 16, DP-1793, WP#4 

On July 27,2015, the New Mexico Environment Department (NMED) issued a Discharge 
Permit (DP-17.93) to the U.S. Department of Energy and Los Alamos National Security, LLC 
(DOE/LANS) for the land application oftreated groundwater from covered activities. Pursuant 
to Condition No.3 of the above-referenced discharge permit, DOEILANS are required to submit 
a detailed, project-specific work plan for approval by NMED before any activities are 
undertaken. 

The enclosed work plan is for the proposed discharge of treated groundwater from aquifer tests 
conducted to investigate the occurrence of and potential remedial alternatives for high explosives 
(HE) contamination in deep-perched groundwater associated with the former Outfall at 
Technical Area (T A)·16. The primary contaminant in groundwater within the study area is RDX 
(hexahydro-1,3,5-trinitro-1 ,3,5~triazine), a high explosives (HE) compound widely used in 
military and industrial applications. Low concentrations of other HE compounds and volatile 
organic compounds (VOCs) are also present in groundwater in the investigation area. 
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Work Plan for Treatment and land Application of Groundwater 
from Technical Areas 09 and 16, DP-1793, WP #4 

This work plan was developed to address the treatment and land application of well 
development water and groundwater from planned aquifer testing activities in Technical Area 09 
(TA-09) and TA-16, located in the southwest comer of Los Alamos National Laboratory (the 
Laboratory) (Figure 1 in Enclosure 2). These activities are being conducted to investigate the 
occurrence of, and potential remedial alternatives for, high explosives (HE) contamination in 
perched groundwater associated with the former TA-16 260 Outfall (Figure 2 in Enclosure 2). 

The primary contaminant in groundwater within the study area is RDX (hexahydro-1,3,5-trinitro-
1,3,5-triazine), an HE compound widely used in military and industrial applications. Low 
concentrations of other HE compounds and volatile organic compounds are also present in 
groundwater in the investigation area. Much of the RDX contamination originated from historical 
discharges from the former building 16-260 Outfall (Figure 2 in Enclosure 2). Building 16-260, 
located on the north side of TA-16 (Figure 2 in Enclosure 2), has been used for processing and 
machining HE since 1951. Because water was used to machine the HE (which is slightly water 
soluble), wastewater from machining operations contained dissolved and particulate HE, in 
particular RDX. From 1951 to 1996, millions of gallons of wastewater was discharged to the 
260 Outfall that drained into Cafion de Valle. 

A conceptual site model has been developed for the northern portion of TA-16, with principal 
components being the outfall source areas, Canon de Valle alluvial system, mesa vadose zone, 
and the perched and regional aquifers. Figure 3 (Enclosure 2) shows the conceptual site model 
with an emphasis on the outfall source region, the alluvial system, and the mesa vadose zone. 
The perched groundwater zone is defined as those zones of saturation located between 
approximately 650 ft and 1200 ft below ground surface (bgs) in the TA-16 area. 

Although several contaminant migration routes are shown in Figure 3 (Enclosure 2), the primary 
migration pathway likely consists of discharge of HE compounds as effluent from the 260 Outfall, 
surface flow of effluent to Canon de Valle via a small tributary drainage, down canyon transport 
of contaminants by surface water flow and alluvial groundwater, infiltration through the vadose 
zone recharging perched groundwater zones, and infiltration of that water into the regional 
aquifer. The perched groundwater has the highest concentrations of HE, and perched 
groundwater also contains most of the HE mass. 

The perched groundwater zones beneath TA-16 probably represent multiple zones with poor 
vertical hydraulic connection. Perched groundwater occms in a variety of geologic units, 
including the Cerro Toledo interval, Otowi Member, and Puye Formation. These zones are 
potential sources of contaminated recharge to the regional aquifer. Figure 4 (Enclosure 2) shows 
the hypothesized extent of perched groundwater zones in the study area and the regional water 
table at TA-16. 

Page 1 LA-UR-16-21518 EPC-D0-16-064 



The aquifer testing activities referenced in thls Work Plan #4 (Work Plan) were designed to 
evaluate the degree of hydraulic connectivity within the perched-groundwater system and to 
improve the general understanding of transport pathways for RDX and other contaminants to the 
perched groundwater zones. 

The activities will be conducted in accordance with the following documents submitted by the 
U.S. Department of Energy (DOE} and Los Alamos National Laboratory (LANS) to the 
New Mexico Environment Department (NMED): 

> Work Plan for Intennediate Groundwater System Characterization at Consolidated Unit 
16-021(c)-99 (August 2015) 

> Discharge Permit, DP-1793, Los Alamos National Laboratory (July 27, 2015) 

The proposed discharge will consist predominantly of water pumped during the aquifer testing 
activities but will also include development water from monitoring well CdV-9-1(i) generated in 
early 2015. All water will be treated before it is discharged. 

Project-specific information on the proposed discharge is provided below. 

1. Location. Wells CdV-9-1(i), CdV-16-4ip, and CdV-16-1(i) and land-application sites are 
located in the Canon de Valle watershed and within the following Township/Range/ Sections: 
T19N/R06E/S29, 530, S3l,S32; and T19N/R05E/S36. Figure 2 (Enclosure 2} shows the locations 
of these wells along with other monitoring wells in the study area. 

Enclosure 3 is a topographic map of the project site, including the location of ail site 
monitoring areas (SMAs}, solid waste management units (SWMUs), National Pollution 
Discharge Elimination System (NPDES) outfalls, groundwater discharge permits, areas of 
concern (AOCs) identified in the 2005 NMED Compliance Order on Consent, drinking water 
wells, surface impoundments, and surface drainage features in the vicinity. 

2. Depth to Groundwater and Groundwater Flow Direction. The depth to perched
intermediate groundwater at well CdV-9-l(i} is approximately 912ft bgs. The depth to 
perched-intermediate gratmdwater at well CdV-16-4ip is approximately 816ft bgs. The depth 
to perched-intermediate groundwater at well CdV-16-1(i) is approximately 586ft bgs. The 
depth to regional groundwater beneath the proposed land-application sites is approximately 
1200 ft. The direction of groundwater flow beneath the proposed land-application sites is 
generally to the southeast. 

3. Well Specifications. Table 1 and Enclosure 4 provide the as-built specifications for wells 
CdV-9-1(i), CdV-16-4ip, and CdV-16-l(i). 
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T bl 1 W 11 a e . e ·r r f CdV91(') CdV164' dCdV 16-1(') spea tea 1ons or - - 1 ' - - ap, an - 1 • 

Screen Intervals DTW m 
Well (itbgs) Aquifer (ft bgs) (ftbgs) 

CdV-9-l(i)1 937.4-992.4 Perched/intermediate 912 1067.9 

CdV-16-4ip1 816-879 Perched/intermediate 816 1146 

CdV-16-l(i) 624-634 Perched/intermediate 586 657.8 
Now: 01W means depth to water. TO means total depth of the well. 
1 Wells CdV9-l(i) and CdV-16-4ip were originally installed as dual-screened wells. The lower screens have been abandoned, 

and only the upper screens will be pumped. Additional details on the lower screens are shown in the as-built 
specifications in Enclosure 4. 

4. Pumping Rate, Duration, Volume. Table 2 provides the proposed aquifer test parameters for 
CdV-9-l(i), CdV-16-4ip, and CdV-16-l(i), including information on the pumping rate (in gallons 
per minute [gpm]), duration (in days), and volume (in gallons per day [gpd]). The estimated 
volume is based on a 30-d test period for each welL The wells will be pumped sequentially, 
with an approximately 1- to 2-wk pause between each test. 

Table 2. Sources and volumes of water from aquifer testing and volume of 
d l eve opment water 

Maximum Daily Estimated Total 
Pumping Rate Volume Pumped Estimated Pumping Period Volume 

Well (gpm) (gpd) (d) (gal.) 
CdV-9-1(i) 2.5 3600 30 108,000 

CdV-16-4ip 7 10,080 30 302,400 

CdV-16-l(i) 2 2880 30 86,400 

Total Volume of Groundwater Pumped 496,800 

Volume of Development Watu from CdV-9-l(i) Currently in Storage 78,000 

Total Volume of Water Planned for Treatment and Land Application 574.800 

In addition to the volume of groundwater produced from aquifer testing at CdV-9-l(i), 
CdV-16-4ip, and CdV-16-l(i), approximately 78,000 gal. ofRDX-contaminated 
groundwater produced during well development at CdV-9-1(i) in 2015, and currently in 
storage, will be treated and land-applied under this Work Plan. 

The total volume of groundwater proposed for treatment and land application under this 
Work Plan is approximately 574,800 gal. 

5. Expected Contaminants. Enclosure 5 contains water-quality data for CdV-9-1(i), CdV-16-4ip, 
and CdV-16-l(i) as well as for the CdV-9-1(i) development water. Table 3 below provides the 
maximum concentration of RDX, nitrate (N03-N), total dissolved solids (TDS), chloride (Cl), 
and perchlorate (00•) detected in samples collected in 2014 and 2015. RDX is the only 
contaminant expected to exceed the New Mexico Water Quality Control Commission 
(NMWQCC) Regulation 3103 groundwater standards or the NMED Risk Assessment 
Guidance for Investigations and Remediation Soil Screening Levels for Tap Water (Table A-1, 
SSLs). The Table A-1 SSL for RDX is 7.02 J!g/L. 
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Table 3. RDX, N03-N, TDS, Cl, and C104maximum conce.ntrations at project wells in 2014 
d 2 d ' d I fr CdV 9 1((') an 015 an m eve opment water om - - 1 1, 

RDX NO-N ms Cl ClOt 
Well (J.Lg/L) (In giL) (lng!L) (mg/L) (Jl&'L) 

CdV-9-l(i) 37.3 2.63 136 9.9 0.43 

CdV-16-4ip 1521 1.58 130 3.51 0.40 

CdV-16-l(i) 32.4 0.93 186 8.32 0.54 

CdV-9-1(i) Development 242 1.17 460 6.1 0.44 
Water 

• See Enclosure 5. 
20n~site screening data show a slightly higher maximum value. 
3 Water generated during the pumping test activities is considered nonhazardous via an approved "contained-in" determination 

from the NMED Hazardous Waste Bureau (NMED·HWB). 

Trace concentrations of organic compounds detected in samples from CdV-9-l(i), CdV-16-
4ip, and CdV-16-l(i) in 2014 and 2015 are summarized in Table 4. None of the detected 
organic compounds exceeded NMWQCC 3103 standards or NMED Risk Assessment 
Guidance for Investigations and Remediation Soil Screening Levels for Tap Water (Table 
A-1, SSLs). 

Table 4. Maximum concentrations of detected organic compounds at project wells in 2014 
and 2015. 

Result1 Result1 Resu]tt 
2014-2015 2014-2015 2014 NMWQCC 
CdV-9-t(i) CdV-16-l(i) CdV-16-tip 3103 Stds 

Conetituent (iJWL) (j.Lg/L) (1Jw't) (j.Lg/1.) 

Acetone 18.5 NO 2.54 na 
Bis(2 -ethylhexyl)phthalate ND 4.39 ND na 
HMX 3.56 1.7 9.94 na 
MTBE 1.24 1.27 0.79 na 

Tetrachloroethene 1.01 0.91 1.06 20 

Toluene NO 13.5 ND 750 

Nitrotoluene[2-] 0.12 NO NO na 
Trichloroethene 0.41 NO 0.74 100 

1 The maximum concentration in 2014-2015. na means that no standard exists for this constituenl 
ND means that the constituent was not detected. SSLs mean soil screening levels. 

NMED Table A-1 
Tap Wa.terSSLs 

(p.g/1.) 

14,063 

55.6 

1001 

143 

40.3 

1093 

na 

2.82 

2 Watez generated during the pumping test activities is considered nonhazardous via an approved "contained-in" 
determination from the NMED-HWB. 

In addition to RDX, other organic compounds were detected at trace concentrations in 
development water from CdV -9-1(i), as summarized in Table 5 below. None of the 
detected organic componnds exceeded NMWQCC 3103 standards or NMED Risk 
Assessment Guidance for Investigations and Remediation Soil Screening Levels for Tap 
Water (Table A-1, SSLs). 
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T bl e 5. a 0 1rgaruc compoun d d d' d 1 s etecte 1n eve opment water fr CdV9 (') om - -11 . 
Result1 

CdV-9-l(i) 
Development NMWQCC 

Water 3103Stds 
Constituent (Jlg/1.) (J!w'J.) 

Amino-2,6-dinitrotoluene[4-] 3.74 na 

Arnino-2,6-dinitrotoluene[2-] 0.668 Jl na 

Butanone[2-] 3.42 J na 

Dichlorobenzene[1,3-] 0.63 J na 
HMX 19.2 na 

MIBE 1.08 na 

Nitrotoluene[2-J 0.504 J na 
1 The maxnnum concentration detected m development water IS hsted. 

2 J means estimated value. 

na means that no standard exists for this constituent. 

NMED Table A-1, 
Tap WaterSSLs 

(J.Iw'J.) 

na 

na 

5560 

na 

1001 

143 

na 

6. Untreated Water Storage. Groundwater pumped from wells CdV-9-l(i), CdV-16-4ip, and 
CdV-16-l(i) will be treated at the well site and temporarily stored in aboveground 
21,000-gal. storage tanks before land disposaL A series of 21,000-gal. storage tanks will be 
plumbed into the well/treatment system piping (see Enclosure 6) at CdV-16-4ip and 
CdV-9-l(i) to provide temporary storage for untreated water in the event that the treatment 
system is temporarily out of service. This will allow pumping to continue uninterrupted 
when the granular activated carbon (GAC) vessels need replacing. 

7. Treatment System. The development water and groundwater produced during aquifer 
testing at CdV-9-l(i), CdV-16-4ip, and CdV-16-l(i) will be treated with GAC before it is 
discharged. Two GAC treatment systems, a large system and a small system, will be used to 
remove the RDX during the aquifer testing, depending on the well location. Enclosure 6 
provides the schematics for the GAC treatment systems. 

Both GAC treatment systems will remove RDX to less than 6.3 t-Lg/L, 90% of the SSL of 
7.02t-Lg!L in Table A-1 of NMED guidance. The GAC will also remove the organic 
compounds present in groundwater in the study area (Tables 4 and 5). 

The large system will be used at CdV-9-l(i) and CdV-16-4ip. The large GAC treatment system 
consists of three sets of two 3.6-ft3 vessels in series (Enclosure 6). Each vessel is rated for 2 to 

lOgpm. 
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The large system was previously approved by NMED in October 2013 (Revised Temporary 
Permission to Discharge Treated Well Development and Pump Test Ground Water Discharge 
from Monitoring Well CdV-16-4ip, DP-1793) and was used to treat RDX-contaminated water 
generated during a 60-d aquifer test at CdV-16-4ip in 2014. Figure 5 (Enclosure 2) shows RDX 
concentrations in the influent (untreated water) and effluent (treated water) from CdV-16-4ip 
during aquifer testing in 2014, based on on-site screening data. RDX concentrations in the 
influent groundwater averaged 161 !J.g/L. Concentrations of RDX in 94% of the treated 
effluent samples were below the detection limit of 2.0 ~giL. Four of the 71 effluent samples 
collected showed low levels of RDX, with the maximum concentration detected at 3.8 1-lg!L 
per the October 2014 "Interim Measures Report for Source-Removal Testing at 
Well CdV-16-4ip," submitted to and approved by NMED 

The small system is new and will be used at CdV-16-1(i) because the large system cannot be 
transported down into Canon de Valle. The small GAC treatment system consists of two 
3.6-ft3 vessels in series (Enclosure 6), each of which is rated for 2 to 10 gpm. The small GAC 
treatment system is expected to perform much like the large system because the same type of 
GAC materials will be used for treatment. 

8. Sampling Plan. As a contingency against the discharge of constituents in excess of land
application criteria, representative samples of treated water will be collected 3 times per week 
and analyzed for RDX throughout the test for comparison with the land-application criteria of 
6.3 Jlg/L (90% of the NMED Table A-1 SSL). The proposed sampling plan for treated water 
from Work Plan activities is shown in Table 6. Samples will be analyzed for RDX by analytical 
laboratories at the Laboratory. Sampling techniques and analytical methods will conform to 
the requirements of 20.6.2.3107 New Mexico Administrative Code. 

Once per week, a duplicate sample will be submitted for analysis by an off-site, 
independent, National Environmental Laboratory Accreditation Program- (NELAP-) 
accredited analytical laboratory. The off-site analytical results will be used to validate the 
results obtained from on-site analyses. 

T bl 6 P a e . ropose d r 1 f tre t d t fr W kPI samp. mg p. an or ae wa er om or ana cti 't' vt1es 

Sample Analytical 

Paramete.r Type Method TATI Frequency MDL1 Laboratory 

Off-site NELAP-

RDX Grab, unfiltered SW-846:8321A 7d 1 time/wk 0.1 )lg/L accredited 

laboratory 

RDX Grab, unfiltered sw -846:8330 24h 3times/wk 2 )lg/L LANL 

1 TAT means the analytical turnaround time. 
2 MDL means the method (or instrument) detection limit. 
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The following contingencies will be applied under this sampling plan: 

../ If RDX concentrations collected under the above sampling plan are less than 6.3 J.lg/L, 
then treated groundwater from CdV-9-l(i), CdV-16-4ip, and CdV-16-l(i) will move 
directly from treated water storage to land application . 

../ If an RDX result collected under the above sampling plan exceeds 6.3 tJ.g/L in the 
treated groundwater, then land application will stop immediately and a 
representative sample(s) from the storage tank(s) receiving treated water will be 
collected for RDX analysis . 

../ If an RDX result exceeds 6.3 J.lg/L in the treated groundwater, then the upstream GAC 
vessel will be replaced by the downstream vessel and a new downstream GAC vessel 
will be installed. · 

../ Once the new downstream GAC vessel has been installed, the water in the storage 
tank(s) water exceeding land-application criteria will be re-treated and reanalyzed to 
verify RDX concentrations meet land-application criteria . 

../ Resumption of land application may occur following replacement of the GAC 
treatment vessel and verification that RDX concentrations meet land-application 
criteria. 

9. Treated Water Storage. Treated development water and groundwater from CdV-9-l(i), CdV-
16-4ip, and CdV-16-l(i) will be stored in a series of 21,000-gal. storage tanks before land 
application. 

The 78,000 gal of development water from CdV-9-1(i) is stored in four 21,000-gal. storage 
tanks located on the CdV-9-1(i) well pad. The water will be treated before planned activities 
begin and will be land-applied before aquifer testing activities begin at wells CdV-9-l(i), 
CdV 16-4ip, and CdV-16-l(i). 

After the treated development water has been land-applied, the aquifer testing activities will 
begin. The three wells will be pumped sequentially, starting with CdV-9-l(i), moving on to 
CdV-16-4ip, and ending with CdV-16-1(i). Wells CdV-9-l(i) and CdV-16-4ip are located on 
the mesa top, allowing for the placement of the five 21,000-gal. storage tanks on the well pads. 
Well CdV-16-1(i) is located in Canon de Valle and space on its well pad is limited. At 
CdV-16-1(i), treated water will be temporarily stored in four 3000-gal. tanks and then 
pumped to the mesa top through a single-walled, 2-in. SDR-11 high-density polyethylene 
pipe. At the mesa top, the water will be stored in a 21,000-gal. storage tank located on the well 
pad of CdV -16-4ip before land application. 
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10. Land Application. Treated groundwater from all activities and sources referenced in this 
Work Plan will be land-applied in accordance with requirements of Discharge Permit 
DP-1793 Guly 2015) and the conditions listed below. The following three sections-Planning, 
Operational Controls, and Inspections-provide additional information on the land
application component of this Work Plan. 

}> Planning. Land-application zones identified in Enclosure 3 were selected and will be utilized 
based on the following criteria specified in Condition No. 4 of Discharge Permit DP-1793: 

</' A voidance of watercourses, water bodies, and wetlands; 

</' Avoidance of AOCs; 

</' A voidance of SWMUs and SMAs; 

</' A voidance of cultural sites; and 

-1' Application on areas with slopes <2% when groundcover is <50% and slopes <5% when 
groundcover is >50%. 

Spray application of treated groundwater will be suspended a minimum of 20 ft from 
boundaries of SWMUs, NPDES outfalls, AOCs identified in the 2005 Compliance Order on 
Consent (Consent Order), drinking water wells, surface impoundments and surface drainage 
areas, or other areas that are not appropriate as identified in Condition No. 4 of the discharge 
permit. 

Treated groundwater will be land-applied by water trucks (3,000-10,000-gal. capacity) 
equipped with both standard rear-mounted dust control sprayers and multiple high-pressure 
water sprayers. The land-application area was divided into 9 zones, as shown on the map in 
Enclosure 3. Designation of these zones will facilitate tracking of land-application activities. 

Water trucks will be filled with treated water from the 21,000-gal. storage tanks located next to 
CdV-9-l(i) and CdV-16-4ip(Figure 2 in Enclosure 2). A totalizing meter will record the volume 
of treated water loaded into each truck. As much as 30% of the treated water discharged may 
be land-applied for dust control. The frequency and volume of treated water land-applied for 
dust control will be based on field conditions. The Operations Manager will determine when 
an application of dust-suppression water is required. Maintaining a low-dust environment for 
field personnel is an important health and safety objective for the Operations Manager. 

The road shoulders and adjacent land in zones 1-9 have been identified as suitable terrain for 
the land application of treated water by high-pressure water sprayers. When deployed by the 
truck driver, the high-pressure sprayer can land-apply treated water up to 100ft from the 
center of the road. The frequency and volume of land application in zones 1 through 9 will be 
directed by the Operations Manager based on the history of discharges to each zone, a field 
assessment of soil moisture, and the proximity of the land-application zone to the well being 
pumped. 

Page 8 LA-UR-16-21518 EPC-D0-16-064 



» Operational Controls. Condition No. 4 of Discharge Pennit DP-1793 establishes the 
following conditions for the land application of treated groundwater: 

.! Land application cannot result in water flowing from an approved land-application site . 

.I Land application cannot create ponds or pools or standing water . 

.! Land application must be conducted in a manner that maximizes infiltration and 
evaporation . 

.! Land application is restricted to daylight hours and for a maximum of 10 hid . 

.! Land application must be supervised . 

.! Land application cannot extend off Laboratory property without written permission 
from the land owner . 

.! Land application is prohibited while precipitation is occurring or when temperatures are 
below freezing. 

To ensure compliance with the conditions listed above, the Laboratory will implement the 
following operational controls: 

Page9 

a. All field personnel involved with land application will complete training to the following 
standard operating procedure and regulatory documents: 

• ENV-RCRA-QP-010.3, Land Application of Groundwater 

• NMED-issued Discharge Permit DP-1793, LANL Groundwater Projects 
Guly 27, 2015) 

• DP-1793 WP #4 

• NMED Ground Water Quality Bureau approval of DP-1793 WP #4 (pending) 

b. All field personnel will participate in pre-job briefings and morning tailgate talks that 
will provide field personnel with the following critical information: daily weather 
reports, daily land-application activities, system maintenance and repairs scheduled, and 
daily inspection schedule. 

c. The beginning and end of each land-application zone will be clearly delineated using 
cones or other markers which will be deployed daily before land application. The cones 
or markers will serve as administrative controls to ensure treated water is properly land
applied to the correct zones. 

d. Field personnel will maintain written records of the volume and date of treated water 
land-applied to each zone. 

LA-UR-16-21518 EPC-D0-16-064 



e. The maximum daily discharge of groundwater associated with aquifer and pumping 
tests, well development and rehabilitation, tracer studies, and groundwater 
remediation activities for the Laboratory is 350,000 gal., as specified in Discharge 
Permit DP-1793 (NMED, July 27 2015). Daily discharge volumes will be monitored 
closely to ensme this volume limit is not exceeded. 

~ Inspections. The following inspections will be conducted on days when land application 
is implemented to ensure compliance with the land-application criteria specified in 
Condition No.4 of Discharge Permit DP-1793 and this Work Plan: 

./ Daily inspection of dust-suppression sprayers, high-pressure sprayers, and all 
equipment associated with land application by water truck; and 

./ Daily inspection of the land application zones for evidence of standing or flowing water. 

11. Maximum Daily Discharge: The maximum daily discharge will be 78,000 gal. Administrative 
controls will restrict the actual volwne applied to less than the permitted volume of 350,000 
gallons per day (gpd) total for all work plans submitted during this period. 

12. Water Conservation and Reuse Options. In lieu of using potable water for dust suppression, 
as much as 30% of the treated water discharged may be land-applied to approximately 1.7 mi 
of dirt road in TA-16. Because of the project's location, other reuse options- such as using 
treated water at Laboratory cooling towers-would require transporting the treated water by 
truck; the resulting environmental impact was deemed unacceptable. 

13. Project Schedule. Land application will begin following approval of this Work Plan by 
NMED and will continue until the three 30-d pumping tests are completed. The first pumping 
test is expected to begin in June 2016. 

14. Reporting. In accordance with requirements B.8 and B.9 of Discharge Permit DP-1793 
(July 27, 2015), DOE!LANS will submit to NMED a final project discharge report within 60 d 
of completing the approved work plan discharge, and an annual monitoring report by March 
1 of each year summarizing all discharges conducted under the DP-1793 Permit. The final 
project discharge report will include the following: 

• the total volume of groundwater discharged; 

• an estimated average application rate for the period of discharge; 

• analytical results from samples collected under the water-quality sampling plan or soil 
sampling, if required by NMED; and 

• a map delineating areas that received land-applied groundwater. 

The annual monitoring report will summarize all discharges conducted under DP-1793 during 
the previous calendar year. The report will include quantity, somce, and date of each individual 
discharge, water-quality tables listing analytical results, a map showing discharge locations, and 
copies of laboratory analytical reports. 
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CdV-9-1(i) Well Completion Report 

*SEE FIGURE 8.3-1 b FOR CdV-9-1 (i) TECHNICAL NOTES 

DEPTH (FT BGS) 

0 PasHohlroot•Uuvlllflnd-<illO ft 

Tsl'lirege Member Unit 4 

100 Tshlrege Member Unit 3t1 ~~ ~ 

Tshirege Member Unit 3 

200 
230 ft 

Tshlrege Member Unit 2 

300 290 ft 

Tshlrege Member Unit lv 

375 ft 

400 Tshfrege Membef Unit lg 

430 ft 

500 Cerro Toledo Interval 

600 595ft 

700 Otowi Member 

800 805ft 
Gu;~je Purn!ce Bed 

820ft 

900 

1000 Puye Formation 

1100 

1200 

1300 

Qbt4 

t3t 

Qbt3 

Qbt2 

1220 ftTotal Depth 

TOTAl lENGTH 
OF CASING AND SCREEN !Fn lmJM 

DEPTH TO WATER 
FOllOWING INSTAu.AllON (FT BGS) ~ (1129/l S} 

SURFAC£S£AL 

HYDRATED 
BENTONITE CHIP 
SEAL 

.a TO ruu 

20/40SANDCOu.AR 656.1 10658.2 

10J20SANOFILTERPACK 658.2 10676.9 
SCREENED INTERVAL ~ TO ill& 
HYDRATED 
BENTON In CHIP ~ TO !M2,2 
SEAL 

20140 SAND COllAR ~ TO~ 

10120 SAND FILTER PACK M:!li TO~ 
SCREENED INTERVAL ~ TO Jiru 

HYDRATED BENTONITE 
CHIP SEAL 867.6 TO 930.5 

20/40 SAND COllAR mi. TO ~ 

10/20 SAND fiLTER PACK 932.2 TO 996.9 

SCREENED INTERVAL 2j[A TO ~ 

HYDRATED 8£NTONITE 
CHIPSEAL ~ TO 1016.7 

20/40 SAND COLLAR 1016.7 TO .1.Q1.2J. 

10/20 SAND FILTER PACK .l.Q12J. TO lM9..Q 
SCREENED INTERVAL 1023.7 TO~ 

BENTONITE BACKFILL 1QS.Q..Q TO lli.U 

BOTTOM Of CASING 

SLOUGH 

80TTOM OF BORING 

LOCKING COVER ElEVAllONS (FT AMSl) 
WEU. CASING ~ 
PROTEcn\IE CASING ~ 
GROUNOSUAFACE ZilZ.QZ 
BRASS CAP !MARI<£R} .lill..4:4. 

t 
:J.{ 

BRASS SURVEY MARKER 

- SLOP£0 CONCRETE PAD/ 
SURFACE SEAL 

~~~~ij--TYPE OF CASING: 
MATERIAL PASSIYATfiD A304 
STAINL£SS STEEL 
ID(IN)~ OO{JN)~ 
JOINTTVPE IHREADEO£WUPLEQ 
TYPE OF SCREENS: 
MATERIAL A304 STAINLESS STEEL 
ID(IN) SM OD~N) ~ 
SlOT SIZE (IN) 0.040 !PIPE BA&Pl 
JOINTTYPE THREAQED/COUPLED 

I. fourt-..nly~four~ncl\dlllmllt.,prorectlvlbollad• 
inst>Bod '""'nd ouulclt of concrtt• pod. 

2. ltng'th$ .iMld \v;dths art:-Jp~te dimren,Jon~ . 

PLAN VIEW-SURFACE COMPLETION 

STEEL MUSHROOM SECURITY Cf>.P LOCKING BAR 

Holt-fir~- 1-IN DIAMETERTHREAD£0/COUPLED 
SCH 80, PASSIVATED A:304 4• STEEL PROTECllVE 
STAINLESS STEEL PUMP COLUMN BOLLARD ---+ 

lHii~!Ot-- 1-IN DIAMffiR FLUSH THREADED 
SCI-I 80 PVC TRANSDUCER TUBES (x2} 

TRANSDUCERllJBESCREENINTERVAl 
985.4TO~(FTBGSJ 

t:I..I!!A-...-.:-r-- BOTIOM OF lRANSDUCER llJBES 2llRJ (FT 8GS) 
;--..t~ll!!!l'-7-1f-- 4" DIAMETER GRUNDFOS PUMP WITH 

BOTIOM OF PUMP SHROUD 223,2 (FT8GSI 
>_"1-~'"'ioi- I<·PACJ<ER ~TO 9.2lA (FTBGS) 

r:::::Jl-~£04--- TAM PACKER (TOP! 22.Z..4 (FT BGSI 
L_J~I.::=t- TAM PACKEI'l (TOP) 1!m.Z (FT BGS) 

12.75-IN CSG/SHOE 
1090.0 TO .!..lQl.2. (fT SGSI 

16"0.D.PROTECllVE 
Sl'l'ELCASING 

WEll HEAD DETAILS 
SECTIONA·A' 

l" Stainless pump column 

Well casing 

1" schd.SO PVC tube 

PLAN VIEW-WELL HEAD LANDING PLATE 

1 
5'6. 

BOREHOLE LITHOLOGY WELL COMPLETION DETAILS TerraneafPMC 
MONITORING WELL CdV-9-1(i) As-BUILT WELL DIAGRAM 

Technical Area 9 (TA-9) 
Figure 
8.3-la Drafted By: TPMC Date: May 11. 201 5 

Project Number: 86314 Filename: CdV-9·1 L.Fig8.3-1 a 

Figure 8.3·1a Monitoring wen CdV-9-1{i) as-built diagram with borehole lithology and technical well completion details 

Los Alamos National Laboratory 
Los Alamos, New Mexico 

19 

HOTTOSCA~E 



EPC-D0-16-064 

~0.21'- l"nipple 

0.6S'- swage 

s.<l3' -4·oo 
9.29' overall length A312 stainless steel 

shroud 

INTAKE 

PUMP SHROUD DETAIL 

----- l'ball valve -.__ 
~~ 

Giil!~r::::===ot:n:==::diis-- 3/8"ball valve 
wilh htl~ l.tdtb 

3/8"ball valve 
with hose barb 

IS"x !"nipple ----

f RONTVIEW SIOEVIEW 

SAMPLING TREE DETAIL 

-, 
18.4"(1.Slft) 
overallli!ngth 

_j 

- 1.31SIONUEfemal~ 
recovery coupling 

_ Paclcerbody 1.75"00 
A304 $lalnless stecl 

Packer eh!meot (4) 
-e=j;=f==r .,._ SY x 0.12S"Viton 

rubber disk -
SIDE VIEW 

K·PACKER DETAIL 

ENCLOSURE4 

CdV-16-4ip Well ReconfiguraUon Field Summary Report 

I SEE FIGURE 3.0·2 FOR CdV·16-41p SAMPLING SYSTEM AS.BUILTTECHNICAL NOTESj 

t TOTAL LENGTH 
OF CASING AND SCREEN (FTI 1148.4 

DEPTH TO WATeR 
FOUOWING INSTAllATION (FT BGSI ~ 1718/131 

CEMENT SEAL 

UPPE~ BENTONITE SEAL 

20/40 SAND COLlAR ®i,1 TO llQ2.!! tFT 8G.S) 

10/20 SAND FILTER PACK SQ2Jl TO ~ (fT 8GS) 
~<.REEN I ill.§ TO iW (FT 8GS) 

LOWER BENTONITE SEAL llM,2 TO .l!l2l!.3 !FT 8GS) 

lOClQNG COVER ELEVATIONS (FT AMSL) 
Wf.U. CASING (top) ~ 
BRASSCAI'(mal1<e<) ~ 

....... CONCRETE SURFACE PAD 

l! TO S.U (fT BGS> 

I¢<:>Qiii>~-Hoi~,.._- PUMP COLUMN WEEP HOlE 
0.125-IN OIA AT l1}. (fT 8GS) 

AoJ'I~-TYPE Of CASING: 
MATERIAl A312 STAINLESS STEEL 
10 (IN) ill 00 (IN} S.fl 
.IOINTTYPE JljREAOEQJCOUPLEP 
TYPE OF SCREENS: 
MATeRIAl A312 STAINLESS STEEL 
10 {IN) 5.,!) 00 (IN) 5& 
SLOT SIZE (IN) 0 l!2l! !PIPE 8ASEQI 
JOINT TYPE IHREADEPICOUPLED 

i+-+M~f- 1-INOOTHREAOEC>/COUPL&> 
SCH 80. PASSIVATED A304 
STAINLESS STEEL PUMP COLUMN 

:N 

BRASS SURIIEY MARI<fR 

NOTtS• 
1. Fout<'YM!ys""""'four·lncndlamt<etptot«thoollollanfs 

il\m!INI"""'"" <><rtS!deof """'""'pad 
2.Lmglho:..and widthol.,rcopptQJtitn~~difnc.!.o!Jo.n!O 

PLAN VIEW-SURFACE COMPLETION 

I PUMPCOWMNCHECK\IALVES!><2) SOLLARD ---+ 10'0.0. PROTECTIVE 
STEEL CASING ---~1 2.0J AND llZ...l fT A80VE PUMP SHROUD 

80TTOMOFTRANSOUCERT\J8ES ~ {fT 8GSI 

"""t~'-t-- 4• OIAMffiRGRUNOFOS PUMP WITH 
BonOM OF PUMP SHROUD ll2Q& (fT 8GSJ 

~--~~- K·PACKER 201.,1 TO~ !FTBGSI 

SCREEN 2 ABANDONMENT MATEIUALS: 
. ....J.~~- 10/20SANO ~To 'Jll.2 !fTBGS) 

l~.?_\'f~R~~~-2·1N SCH 40 PVC TREMIE PIPE. SO FT. 
ABANOONEDIN·PLAC£ W TO JJlSS (fTBGS) 

:xo~t~.,.:;t-- NEAT CEMENT 2ZZ..2 TO .lQZ.2..i (FT 8GSl 

WELL SEAl ----~'!;;;;:fi 

Wl!ll seal plate 
(uj)pl!r plate6.37S" diam<!ler) 

l"PVC Ttansducer tube access 

WELL HEAD DETAILS 
SEcnONA-A' 

1' Stainless steel pump column access 

CompressiOI\ boh (4) 

Manuai1"PVC OTW tube access 

P<~mp«Numn cmdPVCI:UI:x!Q)C!Ccnsfroles I.JlS'diam""" 

PLAN VIEW-WELL SEAL 

s· 

WELL COMPLEnON DETAILS TerraneafPMC 
CdV-16-4ip SAMPLING SYSTEM AS·BUILT SCHEMATICS 
Technical Area 16 (TA-16) Los Alamos National Laboratory 

Los Alamos, New Mexico 

Fig. 
3.0-1 

Orafted By:TPMC Date:August 28. 20l3 
Project Number: 86306 Filenam~ CdV· t6-4lp_MWDF NC7l'TOSCAU 

Figure 3.0-1 As-built schematics of monitoring well CdV-16-4ip sampling system 

10 

LA-UR-16-21518 



EPC-00-16-064 ENCLOSURE4 10-3/4" OD Loc~-16-21518 
Protective Cover 

CENTRALIZERS 

535ft. bgs 

627ft. bgs 

634ft. bgs 

Stick-up- 2.0' ags 

To-
Concrete Backfill 

.~ 

Bentonite Seal 

Transition Seal 

Primary Filter Pack 

-t------ 644' -
Backfill 

. . 
. . 
: 

6'x6'x6" 
Rebar Reinforced 
Concrete Pad 

13.375" Borehole 
(0'-12') 

12.25" Borehole 
(12'-TD) 

LEGEND: 

Grout Backfill 
(Portland Cement/Bentonite) 
(94%/6%; Pumped) 

Bentonite Seal 
(Bentonht Chips; 
Hydratad In 80' Lifts) 

Transition Seal 
(10-20 Sand/Bentonite Chips; 
44%/56%; Hydrated) 

Secondary Filter Pack 
(20-40 Slllce Sand) 

Primary Filter Pack 
(10-20 Sllloa Sand) 

Backfill 
( 1 0·20 Silica San d/Be/!tonlte Chips; 
50% / 50%; Hydrated) 

Slough 
(Formation Material) 

N*~-- 5.0" OD A304 SS: 
Casing: 0'-624' 
Sump: 634'-657.8' 

~~:!===~~4--- Screen 
5.27" OD Rod Based 0.020 
Slot SS Screen. 
(624'-634') 

~----------671' - ~~~~~~~ 
Slough 

.--------- 683' -

Bottom of Bullnose (657.8') 
DCN: ALB04DR003 

Ill KlEINFElD E R 
Drown By: C. London Dote: March 2004 
Project No.: 37151 Filename: Figure 1 

Scale: Not-To-Scale 

Reviewed : F. Schelby : M. Everett 

KoyHNctH; 
1. lnstallalfo~ Oate: 

114-03 to 1\.12.03 
2. All depllls al8 below 

ground surface (bgs~ 
3. Dedleated S6mpl!ng &y!i!Gm 

location not shown. 

SchemaUc Diagram of 
As Built Well CdV-16·1 (I) 

Los Alamos National Laboratory 
Los Alamos, New Mexico 

4. Bollard plocemOfll and survey 
pending. 

6. Screen deplhs oro slallod lntorvall. 
6. Drtll casing rtomOved prier 

lo .,.,.,41 inatol!atlon. 
7. •g• • allovt grniJftd sumce 

FIGURE 

1 



ENCLOSURES 

Analytical Data 

ENV -D0-16-064 

LA-UR-16-21518 

U1501760 

Date: MAR 2 2 2016 



EPC-D0-16-064 ENCLOSURES LA-UR-16-21518 

Frequency of Detections for analytes in untreated water from CdV-16-4ip, CdV-9-l(i) and CdV-16-l(i), based on samples collected in 2014 and 2015 

FDtable 
rcumDer I'CMt.U 

Field greater TableA-1 
preparation Number of Number of Human Number Greater Other Number Greater lrriga than Tap 

event loc:ation of max result c:ode ftft Class Analyte Units Analyses Detec:ts Min Ava Max Health thanHH DWS than Other DWS tion Irrigation Water 

4559;5771;9203; 10484 CdV-16-1(i) F INORGANIC Aluminum Ug/L 4 0- - - - - - - 5000 - 19900 

4559;5771;9203; 10484 CdV-16-1(i) F INORGANIC Antimony ugll.. 4 0- - - - - - - - - 7.26 

4559;5771;9203; 10484 CdV-16-1 (i) F INORGANIC Arsenic ugll.. 4 0- - - 100 - - - - - 0.513 

4559;5771;9203; 10484 CdV-16-1(i) F INORGANIC Barium ug/L 4 4 16 16.8 17.6 1000 0- 0- 0 3280 

4559; 5771; 9203; 10484 CdV-16-1(i) F INORGANIC Beryllium ugll.. 4 0- - - - - - - - - 12.4 

4559;5771;9203;10484 CdV-16·1(i) F INORGANIC Boron ug/L 4 4 61.7 69.55 75.9 - 0- 0 750 0 3950 

4559; 5771; 9203; 10484 CdV-16-1(1) F INORGANIC cadmium ugll.. 4 0- - - 10 - - - - - 6.24 

4559;5771;9203; 10484 C<JV-16-1(1} F INORGANIC Chromium ugA. 4 0- - - 50 - - - - - 13600 

4559;5771;9203; 10484 CdV-16-1(i) F INORGANIC Copper ug/L 4 4 8.88 15.82 24.8 - 0 1000 0- 0 790 

4559; 9203; 10484 CdV-16-1(i) UF INORGANIC Cyanide (Total) mgll.. 3 0- - - - - - - - - 0.00146 

4559;9203; 10484 CdV-16-1(i) F INORGANIC Fluoride mg/L 3 3 0.0428 0.054& 0.068 - 0- 0- 0 1.16 

4559; 5771; 9203; 10484 CdV-16-1(i) F INORGANIC Iron ugll.. 4 0- - - - - 1000 - - - 13800 

4559; 5771; 9203; 10484 CdV-16-1(i) F INORGANIC Lead ugll.. 4 0- - - 60 - - - - - -
4559;5771;9203;10484 CdV-16-1(i) F INORGANIC Manganese ug/L 4 4 2.41 4.66 7.96 - 0 200 0- 0 2020 

4559; 5771; 9203; 10484 CdV-16-1(1) F INORGANIC Mercurt ugfL 4 0- - - 2- - - - - 0.626 

4559; 5771; 9203; 10484 C<JV-16-1(1) UF INORGANIC Mercurt ugll.. 4 0- - - 2- - - - - 0.626 

4559;9203; 10484;5771 CdV-16-1(i) F INORGANIC Molybdenum ugiL 4 3 0.59 0.686 0.861 - 0- 0 1000 0 98.7 

4559;5771;9203; 10484 CdV-16-1(i) F INORGANIC Nickel ugiL 4 4 2.36 3.93 6.06 - 0- 0 200 0 372 

4559;9203; 10484 CdV-16-1(i) F INORGANIC Perchlor.~te ug/L 3 3 0.505 0.523333333 0.536 - 0- 0- 0 13.8 

4559; 5771; 9203; 10484 CdV-16-1(1) F INORGANIC Selenium ugll.. 4 0- - - 50 - - - - - 98.7 

4559; 5771; 9203; 10484 CdV-16-1(1) F INORGANIC Silver ugll.. 4 0- - - 50 - - - - - 81.2 

4559;5771;9203;10484 CdV-16-1{i) F INORGANIC Strontium ug/L 4 4 92.4 95.2 97.9 - 0- 0- 0 11800 

4559; 5771; 9203; 10484 CdV-16-f(t) F INORGANIC Thallium uglt 4 0- - - - - - - - - 0.197 

4559;5771;9203; 10484 CdV-16-1(i) F INORGANIC Uranium ug/L 4 4 0.325 0.3875 0.473 30 0- 0- 0 59.2 

4559;5771;9203; 10484 CdV-16-1(i) F INORGANIC Vanadium ug/L 4 4 1.96 2.46 3.03 - 0- 0- 0 63.1 

4559;5771;9203; 10484 CdV·16-1(i) F INORGANIC Zinc ug/L 4 4 22.5 41.475 70.7 - 0 10000 0- 0 5960 

4559; 9203 CdV-16-1(i) UF ORGANIC Acenaphthene Ug/1.. 3 0- - - - - - - - - 535 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Acetone ugll.. 4 0- - - - - - - - - 14100 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Acrolein ugll.. 4 0- - - - - - - - - 0.0415 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Acrylonitrile ug/L 4 0- - - - - - - - - 0.523 

4559; 9203 CdV-16-f(i) UF ORGANIC Anthracene ugll.. 3 0- - - - - - - - - 1720 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC Benzene Ug/L 4 0- - - 10 - - - - - 4.54 

4559;9203 C<JV-16-1(1) UF ORGANIC Benzidine ugll.. 3 0- - - - - - - - - 0.00107 

4559; 9203 C<JV-16-1 (i) UF ORGANIC Benzo(a)anthracene ugfL 3 0- - - - - - - - - 0.343 

4559; 9203 CdV-16-1(i) UF ORGANIC Benzo(a)pyrone ug/L 3 0- - - 0.7 - - - - - 0.0343 

4559;9203 CdV-16-1(i) UF ORGANIC Banzo(b)ffuoranthene ugA. 3 0- - - - - - - - - 0.343 

4559; 9203 CdV-16-1{i) UF ORGANIC Benzo(k)ffuoranthene Ug/1.. 3 0- - - - - - - - - 3.43 

4559;9203 CdV-16-1(i) UF ORGANIC Bis(2-dlloroethyl)ether ugll.. 3 0- - - - - - - - - 0.136 

5695;4559;5771;7044; 10278 CDV-16-4ip 81 UF ORGANIC Acetone ugiL 7 1 2.54 2.54 2.54 - 0- 0- 0 14100 

4559; 5771; 9203; 10278 CdV-16-1(1) UF ORGANIC Bromodichloromethene ugll.. 4 0- - - - - - - - - 1.34 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC Bromoform ugfL 4 0- - - - - - - - - 91.9 

4559; 5771; 9203; 10278 C<JV-16-1 (1} UF ORGANIC Bromomethane ugll.. 4 0- - - - - - - - - 8 

4559;5771;9203; 10278 CdV-16-1(i) UF ORGANIC Bu1anone[2-} ug/L 4 0- - - - - - - - - 5560 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC carbon Disulfide ug/L 4 0- - - - - - - - - 810 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Carbon Tetrachloride ugll.. 4 0- - - 10 - - - - - 4.53 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Chlo~ 1, 3-butadiene[2-J ug/L 4 0- - - - - - - - - 0.187 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Chlorobenzene ugA. 4 0- - - - - - - - - 77.6 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC Chlorodibromomethane Ug/L 4 0- - - - - - - - - 1.68 
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EPC-00-16-064 ENCLOSURE 5 
Frequency of Detections for anafytes in untreated water from CdV-16-4ip, CdV-9-1(i) and CdV-16-1(i), based on samples collected in 2014 and 2015 

rtumuer l"fiYII!U 

Field greater TableA·1 
preparation Number of Number of Human Number Greater Other Number Greater Jrriga than Tap 

event location of max result code RFICiass Analyte Units Analyses Detects Min Avg Max Health thanHH ows than Other OWS tion Irrigation Water 

4559; 5771; 9203; 10278 C<IV-16-1(1) UF ORGANIC Chloroethane ug!L 4 0- - - - - - - - - 20900 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC Chloroform ugll. 4 0- - - 100 - - - - - 2.29 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Chloromethane Ug/L 4 0- - - - - - - - - 20.3 

4559; 9203 CdV-16-1 (i) UF ORGANIC Cl'lloronapflthalene{2·J ug/L 3 0- - - - - - - - - 733 

4559;9203 CdV·16-1(i) UF ORGANIC Cl'llorophenoi(2-J ug/L 2 0- - - - - - - - - 91 

4559;5771;9203; 10278 CdV-16-1(i) UF ORGANIC Chlorotoluene(2·J ugll. 4 0- - - - - - - - - 233 

4559; 9203 CdV-16-1(i) UF ORGANIC Chi}'Sene ugiL 3 0- - - - - - - - - 34.3 

4559; 9203 C<JV-16-1(i) UF ORGANIC Dibenz(a.h)anthrecene ug!L 3 0- - - - - - - - - 0.106 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC Dibromo--3-Chloropropane{1,2-J ug/L 4 0- - - - - - - - - 0.00336 

4559;5771;9203;10278 CdV-16-1{i) UF ORGANIC Dibromoethane[1,2-J ugiL 4 0- - - 0.1 - - - - - 0.0746 

4559; 6771; 9203; 10278 CdV-16-1(i) UF ORGANIC Dich/orobenzene[1,2-J ug/1.. 6 0- - - - - - - - - 302 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Dichlorobenzene[1, 4·} ug/1. 6 0- - - - - - - - - 4.81 

4559;9203 CdV-16-1(i) UF ORGANIC Dichlorobenzidine[3,3'-J Ug/l. 3 0- - - - - - - - - 1.24 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANfC Dichlorodifluoromethane ugll. 4 0- - - - - - - - - 197 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC Dichtoroetflane[1,1-J ug/L 4 0- - - 25 - - - - - 27.5 

4559; 5771; 9203; 10278 CdV-16-1(1) UF ORGANIC Dichloroethane[1,2-J ugll. 4 0- - - 10 - - - - - 1. 71 

4559; 5771; 9203; 10278 CdV-16-1(1) UF ORGANIC Dichloroethene[1, 1-) ug/L 4 0- - - 5- - - - - 284 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Dichloroethene[cis-1, 2·} ug/L 4 0- - - - - - - - - 36.5 

4559; 5771; 9203; 10278 CciV-16-1 (i) UF ORGANIC Dichloroethene[ttans-1,2-J Ug/L 4 0- - - - - - - - - 93.2 

4559; 9203 CdV-16-1(i) UF ORGANIC Dichloropheno/[2,4-J ug/L 2 0- - - - - - - - - 45.3 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANfC Dichtoropropane{1,2-J ugll. 4 0- - - - - - - - - 4.37 

4559; 5771; 9203; 10278 CdV-16-1(i} UF ORGANIC Diethyl Ether ugll. 4 0- - - - - - - - - 3930 

.f559;9203 C<IV-16-1(1) UF ORGANIC Diethylphthalate ug/L 2 0- - - - - - - - - 14800 

4559;9203 CdV-16-1(1) UF ORGANIC Dimethylpheno/{2, 4-j ugll. 2 0- - - - - - - - - 354 

4559;9203 CdV-16-1(1) UF ORGANIC Di·n-butyfphthalate ug/L 2 0- - - - - - - - - 885 

4559; 9203 CdV-16-1(i) UF ORGANIC Dinitro-2-methylpflenol(4, 6-J ugiL 2 0- - - - - - - - - 1.51 

4559; 9203 CdV-16-1(i) UF ORGANiC Dtnitfopheno/{2, 4-J ugll. 2 0- - - - - - - - - 38.8 

4559; 9203; 10278; 10484 CdV-16-1(i} UF ORGANIC Dinitrololuene[2,4-J ugll. 6 0- - - - - - - - - 2.37 

4559; 9203; 10278; 10484 CdV-16-1(i) UF ORGANIC Dinitrotoluene{2, 6-J ug/L 6 0- - - - - - - - - 0.484 

4559;9203 CdV-16-1(i) UF ORGANIC Dioxana{1,4-j ug/L 2 0- - - - - - - - - 7.76 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Ethyl Methacrylate ug/1.. 4 0- - - - - - - - - 455 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC Etflylbenzene ugiL 4 0- - - 750 - - - - - 14.9 

4559; 9203 C<JV-16-1(1) UF ORGANIC Fluoranthene ug/L 3 0- - - - - - - - - 802 

4559; 9203 C<IV-16-1(1) UF ORGANIC Fluorene ug/1. 3 0- - - - - - - - - 288 

4559; 9203 C<IV-16-1(1) UF ORGANIC Hexach/orobenzene ugll. 3 0- - - - - - - - - 0.487 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Hexachlorobutactiene ugll. 6 0- - - - - - - - - 2.95 

4559;9203 CdV-16-1(i) UF ORGANiC Hexachlorocycfopentadiene ugll. 2 0- - - - - - - - - 27.8 

4559;9203 CdV·16-1(i) UF ORGANiC Hexachloroethane ugll. 2 0- - - - - - - - - 6.8 

10278;9.203 CDV-9-1(1) UF ORGANIC Acetone ug/L 3 1 18.5 18.5 18.5 - 0- 0- 0 14100 

4559; 9203 CdV-16-1(i) UF ORGANIC fndeno(1,2, 3-cd)pyrene ug/L 3 0- - - - - - - - - 0.343 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Isobutyl alcohol ug/L 4 0- - - - - - - - - 5910 

4559;9203 C<JV-16-1(i) UF ORGANIC l:sophorone ugll. 2 0- - - - - - - - - 779 

4559; 5771; 9203; 10278 C<JV-16-1(1) UF ORGANIC lsopropylbenzane ug/1.. 4 0- - - - - - - - - 447 

4559; 5771; 9203; 10278 C<JV-16·1(1) UF ORGANIC Methacrylonitrile ugll. 4 0- - - - - - - - - 1.91 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Methyl MethaCtYiate ugiL 4 0- - - - - - - - - 1390 

9203;4559 CdV·16·1(i) UF ORGANIC 8is(2-ethylhexyl)phthalate ug/L 2 1 4.39 4.39 4.39 - 0- 0- 0 55.6 

4559;5771;9203; 10278 CdV-16-1(i) UF ORGANIC Methyl·2-pantanona[4-} ug/l. 4 0- - - - - - - - - 1240 

4559; 5771; 9203; 10278 CdV-16-f(i) UF ORGANIC Methylene Chloride ug/L 4 0- - - 100 - - - - - 106 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANfC Naphthalene ugll. 7 0- - - - - - - - - 1.65 
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EPC-D0-16-064 ENCLOSURE 5 LA-UR-16-21518 

Frequency of Detections for analytes in untreated water from CdV·16-4ip, CdV-9-l(i) and CdV·16¥1(i), based on samples collected in 2014 and 2015 

.~ ....... .,, l'f!¥11:1.1' 

Field greater Table A· I 
preparation Number of Number of Human Number Greater Other Number Greater lrriga than Tap 

event location of max result code RFICiass Analyte Units Analyses Detects Min Avg Max Health thanHH DWS than Other DWS tion Irrigation Water 

4559; 9203; 10278; 10484 CdV-16-1(i) UF ORGANIC Nitrobenzene ug/1. 6 0- - - - - - - - - 1.4 

4559; 9203 CdV-16-1(0 UF ORGANIC Nitrosodimathylamina[N·] ug/1. 3 0- - - - - - - - - 0.00165 

4559;9203 CdV-16-1(i) UF ORGANIC Nitroso-di-n-butylamina[N·} ug/L 3 0- - - - - - - - - 0.0272 

4559; 9203 CdV-16-1(i) UF ORGANIC Nitrosopyrrolidine[N·J Ug/1. 3 0- - - - - - - - - 0.37 

4559; 9203; 10278; 10484 CdV-16-1(1) UF ORGANIC Nitroto/uene[2-J ugll. 4 0- - - - - - - - - 3.13 

4559; 9203; 10278; 10484 CdV-16-1(1) UF ORGANIC Nitroto/uene[3-J ugll. 4 0- - - - - - - - - 1.74 

4559; 9203; 10278; 10484 CdV-16-1(i) UF ORGANIC Nitrotoluana{4·} ufPL 4 0- - - - - - - - - 42.4 

4559;9203 CdV-16-1(i) UF ORGANIC Pantachlorobanzane u¢. 2 0- - - - - - - - - 3.07 

4559;9203 CdV-16-1(i) UF ORGANIC Pentachlorophenol ug/1. 3 0- - - - - - - - - 0.4 

4559;9203 CdV-16-1(i) UF ORGANIC Phenanthrene ug/1. 3 0- - - - - - - - - 170 

4559;9203 CdV-16-1(i) UF ORGANIC Phenol ug/1. 2 0- - - - - - - - - 5760 

4559;9203 CdV-16-1(t) UF ORGANIC Pyrena ug/1. 3 0- - - - - - - - - 117 

4559;5771;9203; 10276; 10464 CoV-16-1(i) UF ORGANIC HMX ugll 5 5 1.43 1.586 1.7 - 0- 0- 0 1000 

4559;5771;9203; 10278 CdV-16-1(1} UF ORGANIC Styrene ugll. 4 0- - - - - - - - - 1210 

4559; 9203 CdV-16-1(i) UF ORGANIC Tetrachtorobenzene[1,2,4,5] ug/L 2 0- - - - - - - - - 1.66 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Tetrachloroethane[1, 1, 1,2-J ug/1. 4 0- - - - - - - - - 5.72 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Tetrachloroethana{1, 1,2,2-J ug/1.. 4 0- - - 10 - - - - - 0.757 

4559;5695;5771;7044; 10278; 10484 CDV-16-4ip $1 UF ORGANIC HMX ug/L 9 9 6.33 e.0477m7a 9.94 - 0- 0- 0 1000 

4559; 9203; 10278; 10484 CdV-16-1(i) UF ORGANIC Tettyl ug/1.. 4 0- - - - - - - - - 39.4 

9203; 10278 CDV-9-1(i) UF ORGANIC HMX ug/L 3 3 2.42 3.146666667 3.56 - 0- 0- 0 1000 

4559;5771;9203; 10278 CdV-16-1(1} UF ORGANIC T rieflforo-1, 2, 2-triffuoroethane[1, 1, 2-J ug/1. 4 0- - - - - - - - - 55000 

4559: 5771; 9203; 10278 CdV-16-1(1} UF ORGANIC Trichlorobenzena£1,2,4-J ug/L 6 0- - - - - - - - - 3.98 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Trichloroethane{1, 1, 1·] ufPL 4 0- - - 60 - - - - - 8000 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Trichloroathane[1, 1,2-J Ug/L 4 0- - - 10 - - - - - 0.415 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Trichloroethane Ug/L 4 0- - - 100 - - - - - 2.82 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Trichloroffuoromethane ugll. 4 0- - - - - - - - - 1140 

4559; 9203 CdV-16-1(i) UF ORGANIC rn·chlorophenol£2, 4,5-J ug/1. 2 0- - - - - - - - - 1170 

4559; 9203 CdV-16-1(1) UF ORGANIC Trichtorophenol£2, 4, 6-J ug/1. 2 0- - - - - - - - - 11.9 

4559;6771;9203; 10278 CdV-16-1(1} UF ORGANIC Trichloropropana[1, 2, 3-J ug/1.. 5 0- - - - - - - - - 0.00747 

4559; 9203; 10278; 10484 CdV-16-1(1} UF ORGANIC Trinitrotoluene(2, 4, 6-] ufPL 4 0- - - - - - - - - 9.8 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Vinyl acetate ug/1.. 4 0- - - - - - - - - 409 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Vinyl Chloride ug/1. 4 0- - - 1- - - - - 0.201 

4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Xytene[1,2-J ug/1. 4 0- - - - - - - - - 193 

4559; 5695; 5771; 7044; 10484 CdV-16-1(i) F INORGANIC Aluminum ug/L 8 0- - - - - - - 5000 - 19900 

4559; 5695; 5771; 7044; 10484 CdV-16-1(i) F INORGANIC Antimony ug!L 8 0- - - - - - - - - 7.26 

4559;5695;5771; 7044;10484 CdV-16-1(1) F INORGANIC Arsenic ugll. 8 0- - - 100 - - - - - 0.613 

4559;5695;5771;7044;10484 CDV-16-4ip S1 F INORGANIC Barium ugll 8 8 2.73 3.01 3.3 1000 0- 0- 0 3280 

4559;5695;6771;7044; 10484 CDV-16-4ip S1 F INORGANIC Beryllium ug/1. 8 0- - - - - - - - - 12.4 

4559;5695;5771; 7044;10484 CDV-16-4ip S1 F INORGANIC Boron ugll 8 8 62.4 63.7125 67.1 - 0- 0 750 0 3950 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip S1 F INORGANIC Cadmium ug/1. 8 0- - - 10 - - - - - 6.24 

5771;4559;5695;7044; 10484 CDV-16-4ip S1 F INORGANIC Chromium ugll 8 1 2.73 2.73 2.73 50 0- 0- 0 13600 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip S1 F INORGANIC Copper ug/1. 8 0- - - - - 1000 - - - 790 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip S1 UF INORGANIC Cyanide (Total) mg/1. 8 0- - - - - - - - - 0.00146 

4559;5695;5771;7044; 10484 CDV-16-4ip S1 F INORGANIC Fluoride mg/L 8 8 0.0675 0.0818 0.093 - 0- 0- 0 1.18 

4559;5695;5771;7044; 10484 CDV-16-4ip S1 F INORGANIC Iron ug/L 8 1 33.9 33.9 33.9 - 0 1000 0- 0 13800 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip S1 F INORGANIC Lead ug/L 8 0- - - 50 - - - - - -
4559; 5695; 5771; 7044; 10484 CDV-16-4ip S1 F INORGANIC Manganese Ug/L 8 0- - - - - 200 - - - 2020 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip Sf F INORGANIC Mercury ug/L 8 0- - - 2- - - - - 0.626 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip Sf UF INORGANIC Mercury ug/L 8 0- - - 2- - - - - 0.626 
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ENCLOSURE 5 LA-UR-16-21518 

Frequency of Detections for analytes in untreated water from CdV-16-4ip, CdV-9-l(i) and CdV-16-l(i), based on samples collected in 2014 and 2015 

-r.~urnner NMtU 

Field greater TableA·1 
preparation Number of Number of Human Number Greater Other Number Greater lrriga than Tap 

event location of max result code RFICiass Analyte Units Analyses Detects Min Avg Max Health than HH DWS than Other DWS tion Irrigation Water 

5695;5771;7044;10484;4559 CDV-16-4ip 51 F INORGANIC Molybdenum ug/L 8 6 0.45 0.570333333 0.637 - 0- 0 1000 0 98.7 

5695;5771;7044; 10484;4559 CDV·16-4ip S1 F INORGANIC Nickel ug/L 8 6 0.526 0.619833333 0.727 - 0- 0 200 0 372 

4559;5695;5771;7044; 10484 CDV·16-4ip S1 F INORGANIC PetchloJate ug/L 8 8 0.337 0.360375 0.397 - 0- 0- 0 13.8 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip 51 F INORGANIC Selenium ug/1.. 8 0- - - 50 - - - - - 98.7 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip 51 F INORGANIC Silver ug/1.. 8 0- - - 50 - - - - - 81.2 

4559;5695;5771;7044; 10484 CDV-16-4ip 51 F INORGANIC Strontium ug/L 8 8 55.9 60.4875 65.8 - 0- 0- 0 11800 

4559; 5695; 5771; 7044; 10484 CDV-15-4ip $1 F INORGANIC Thallium ug/L 8 0- - - - - - - - - 0.197 

4559;5695;5771;7044; 10484 CDV-16-4ip $1 F INORGANIC Uranium ug/L 8 8 0.423 0.467625 0.516 30 0- 0- 0 59.2 

4559;5695;5771;7044; 10484 CDV·16-4ip $1 F INORGANIC Vanadium ug/L 8 8 1.52 2.40125 2.87 - 0- 0- 0 63.1 

4559; 5695; 5771; 7044; 10484 CDV-16-4ip S1 F INORGANIC Zinc ug/L 8 0- - - - - 10000 - - - 5960 

4559; 5695; 5771; 7044 CDV-16-tfip 51 UF ORGANIC Acenaphthene ug/L 6 0- - - - - - - - - 535 

9203; 10278;4559;5771 CdV-16-1 (i) UF ORGANIC Methyl tert-Butyl Ether ug/L 4 2 1.19 1.23 1.27 - 0- 0- 0 143 

4559; 5695; 5771; 7044; 10278 CDV-16-tfip S1 UF ORGANIC Acrolein ug/1.. 8 0- - - - - - - - - 0.0415 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Acrylonitrile U9/Z. 8 0- - - - - - - - - 0.523 

4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC AnthraetrJne ug/1.. 6 0- - - - - - - - - 1720 

4559; 7044 CDV-16-4ip S1 UF ORGANIC Arrx;/or-1016 ug/1.. 3 0- - - - - - - - - 1.4 

4559; 7044 CDV-16-4ip S1 UF ORGANIC Aroc/or-1221 ug/L 3 0- - - - - - - - - 0.0554 

4559; 7044 CDV-16-tfip 51 UF ORGANIC Aroclor-1232 ug/L 3 0- - - - - - - - - 0.0554 

4559; 7044 CDV-16-4ip $1 UF ORGANIC Atoclor-1242 Ug/1.. 3 0- - - - - - - - - 0.389 

4559; 7044 CDV-16-4ip 51 UF ORGANIC Aroclor-1248 ugll. 3 0- - - - - - - - - 0.389 

4559; 7044 CDV-16-4ip 51 UF ORGANIC Aroctor-1254 ug!L 3 0- - - - - - - - - 0.389 

4559; 7044 CDV-16-4ip 51 UF ORGANIC Aroclor-1260 ug/1.. 3 0- - - - - - - - - 0.389 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Benzene ug/1.. 7 0- - - 10 - - - - - 4.54 

4559; 5695; 5771; 7044 CDV-16-4ip $1 UF ORGANIC Benzidine ug!L 8 0- - - - - - - - - 0.00107 

4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Benzo(a)anth~acene Ug/1.. 6 0- - - - - - - - - 0.343 

4559;5695;5771; 7044 CDV-16-4ip 51 UF ORGANIC Benzo(a)pyrene ug/1. 6 0- - - 0.7 - - - - - 0.0343 

4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Benzo(b)ffuoranthene ug/1.. 6 0- - - - - - - - - 0.343 

4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Benzo(l<)fluoranthene ug/1.. 6 0- - - - - - - - - 3.43 

4559;5695;5771;7044 CDV-16-4ip 51 UF ORGANIC Bis(2-chloroethyl)ether ug/L 8 0- - - - - - - - - 0.136 

4559; 5695; 5771; 7044 CDV-16-4ip $1 UF ORGANIC Bis(2-ethylhexyl)phthalate Ug/1.. 6 0- - - - - - - - - 55.6 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Bromodich/aromethane ugll. 7 0- - - - - - - - - 1.34 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Bromoform ugll. 7 0- - - - - - - - - 91.9 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S 1 UF ORGANIC Bromomethane ug/1.. 7 0- - - - - - - - - 8 

4559; 5695; 5771; 7044; 10278 CDV-16-tfip S1 UF ORGANIC Butanone[2-] ug/1.. 7 0- - - - - - - - - 5560 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Carbon Disulfide ug!L 7 0- - - - - - - - - 810 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Carbon Tetrachloride ug/1.. 7 0- - - 10 - - - - - 4.53 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Chloro-1,3..f.>utadlene[2·J ug/1.. 8 0- - - - - - - - - 0.187 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Chlorobenzene ug/L 7 0- - - - - - - - - 77.6 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Chlarodibromamethane Ug/1.. 7 0- - - - - - - - - 1.68 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Chloroethane ug/L 7 0- - - - - - - - - 20900 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Chloroform ug/L 7 0- - - 100 - - - - - 2.29 

4559; 5695; 5771; 7044; 10278 CDV-16-tfip S1 UF ORGANIC Chloromethane ug/1.. 7 0- - - - - - - - - 20.3 

4559; 5695; 5771; 7044 CDV·16-4ip $1 UF ORGANIC Chlaronaphthalene{2-J ugll. 6 0- - - - - - - - - 733 

4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Chlorophenol{2·} ugll. 6 0- - - - - - - - - 91 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Chtorotoluene[2-J ugll. 7 0- - - - - - - - - 233 

4559; 5695; 5771; 7044 CDV-16·4ip S1 UF ORGANIC Chrysene ug/1.. 6 0- - - - - - - - - 34.3 

4559;5695;5771;7044 CDV-16-4ip $1 UF ORGANIC Dibenz(a.h)anthracene Ug/L 6 0- - - - - - - - - 0.106 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Dibromo-3-Chloropropsne[1, 2-/ ug/L 7 0- - - - - - - - - 0.00336 

4559; 5695; 5771; 7044; 10278 CDV·16-4ipS1 UF ORGANIC Dibromoethane[1, 2-J ug/L 7 0- - - 0.1 - - - - - 0.0746 
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EPC-D0-16-064 ENCLOSURE 5 LA-UR-16-21518 

Frequency of Detections for analytes in untreated water from CdV-16-4ip, CdV-9-1(i) and CdV-16·1(i), based on samples collected in 2014 and 2015 

Number NMtU 
Field greater TableA·l 

preparation Number of Number of Human Number Greater Other Number Greater lrriga than Tap 
event location of max result code RFICiass Analyte Units Analyses Detects Min Avg Max Health thanHH ows than Other OWS tion Irrigation Water 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Dichtorobenzene[1,2·J ug/L 13 0- - - - - - - - - 302 

4559; 56g5; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Dichlorobenzene[1, 4-J ug/L 13 0- - - - - - - - - 4.81 

4559; 5695; 5771; 7044 CDV·16-4ip $1 UF ORGANIC Dichlorobenzidinef3,3'-l uglt. 8 0- - - - - - - - - 1.24 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip Sf UF ORGANIC Dichforodifluoromethane ug/L 7 0- - - - - - - - - 197 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Dichloroethane[1,1-J ug/L 7 0- - - 25 - - - - - 27.5 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Dicfl/oroethane[1,2-J ug/L 7 0- - - 10 - - - - - 1.71 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Dich/oroethene£1,1-J ugll.. 7 0- - - 5- - - - - 284 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Dichloroethene[cis-1, 2-] ugJL 7 0- - - - - - - - - 36.5 

4559; 5595; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Dichloroethene[trens-1, 2·} ug/L 7 0- - - - - - - - - 93.2 

4559; 5695; 5771; 7044 CDV-16-.fip S1 UF ORGANfC Dichtorophenot[2,4-J ug/L 6 0- - - - - - - - - 45.3 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Dichloropropane[1, 2·} ug/L 7 0- - - - - - - - - 4.37 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Diethyl Ether ug/L 7 0- - - - - - - - - 3930 

4559;5695;5771; 7044 CDV·16-4ip $1 UF ORGANIC Diethylphthafate ug/1. 6 0- - - - - - - - - 14800 

4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Dimethylpheno/[2. 4·} ug/L 6 0- - - - - - - - - 354 

4559; 5595; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Di-n-butylphthalate ug/L 6 0- - - - - - - - - 885 

4559; 5695; 5771; 7044 CDV-16-.fip S1 UF ORGANIC Dinftro..2-methylphenol[4, 6-J ugll.. 8 0- - - - - - - - - 1.51 

4559; 5695; 5771; 7044 CDV-16-.fip $1 UF ORGANIC Dinitropheno/[2. 4·} ugJL 6 0- - - - - - - - - 38.8 

4559; 5695; 5771; 7044; 10278; 10484 CDV-16-.fip $1 UF ORGANIC Dinitrotoluene{2,4-f ug/L 14 0- - - - - - - - - 2.37 

4559; 5695; 5771; 7044; 10278; 10484 CDV·16-4ip S1 UF ORGANIC Dinitrotofuene[2. 6-J ug/L 14 0- - - - - - - - - 0.484 

4559;5695;5771;7044 CDV-16-4ip S1 UF ORGANIC Dioxane{1,4·J ug/L 6 0- - - - - - - - - 7.76 

4559; 5695; 5771: 7044; 10278 CDV-16-.fip S1 UF ORGANIC Ethyl Methacrylate ug/L 7 0- - - - - - - - - 455 

4559; 5695; 5771; 7044; 10278 CDV-16-.fip S1 UF ORGANIC Ethylbenzene ug/L 7 0- - - 750 - - - - - 14.9 

4559; 5695; 5771; 7044 CDV·1~ipS1 UF ORGANIC Fluoranthena Ug/L 6 0- - - - - - - - - 802 

4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Fluorene ug/L 6 0- - - - - - - - - 288 

4559; 5695; 5771; 7044 CDV-16-4ip S1 UF ORGANIC H&xachlr>robenzene Ug/L 7 0- - - - - - - - - 0.487 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Hexach/orobutadiene ug/L 13 0- - - - - - - - - 2.95 

4559;5695;5771; 7044 CDV-16-4ip S1 UF ORGANIC Hexachlorocyclopentadiene ug/L 6 0- - - - - - - - - 27.8 

-4559; 5695; 5771; 7044 CDV-16-.fip S1 UF ORGANIC Hexachloroethane ug/L 6 0- - - - - - - - - 6.8 

4559;5695;7044; 10278;5771 CDV·16-4ip $1 UF ORGANIC Melhy11ert-Butyl Ether ug/l 7 6 0.32 0.561666667 0.79 - 0- 0- 0 143 

4559; 5695; 5771; 7044 CDV·16-4ip 51 UF ORGANIC fndeno(1,2,3-cd)pyrene ug/1. 6 0- - - - - - - - - 0.343 

4559; 5695; 5771; 7044; 10278 CDV·16-4ip $1 UF ORGANIC Isobutyl alcohol ug/L 7 0- - - - - - - - - 5910 

4559; 5695; 5771; 7044 CDV-16-4ip S1 UF ORGANIC lsop/lorone ug/L 6 0- - - - - - - - - 779 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC lsopropylbenzene ugll.. 7 0- - - - - - - - - 447 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Methacrylonitrile ugA.. 8 0- - - - - - - - - 1.91 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Methyl Methacrylate Ug/L 7 0- - - - - - - - - 1390 

9203; 10278 CDV-9-1(i) UF ORGANIC Methyl tert-Butyl Ether ug/l. 3 3 1.16 1.21 1.24 - 0- 0- 0 143 

4559; 5695; 5771; 7044; 10278 CDV-16-.fip Sf UF ORGANIC Methyl-2-pentanone{4-J ug/L 7 0- - - - - - - - - 1240 

4559; 5695; 5771; 7044; 10278 CDV-16-.fip 51 UF ORGANIC Methylene Chloride ug/L 7 0- - - 100 - - - - - 108 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Naphthalene ug/L 13 0- - - - - - - - - 1.65 

4559;5695;5771: 7044;10278; 10484 CDV-16-4ip S1 UF ORGANfC Nitrobenzene ug/L 14 0- - - - - - - - - 1.4 

4559; 5695; 5771: 7044 CDV-16-4ip 51 UF ORGANIC Nftrosodimethylamine[N·J ug/L 8 0- - - - - - - - - 0.00165 

4559; 5695; 5771; 7044 CDV-16-4ip S1 UF ORGANIC Nitrostxli-n-butylamine[N-J ugll.. 8 0- - - - - - - - - 0.0272 

4559; 5695; 5771; 7044 CDV-113-4ip $1 UF ORGANIC Nitrosop'f"olidine[N-J Ug/L 8 0- - - - - - - - - 0.37 

4559; 5695; 7044; 10278; 10484 CDV-16-.fip 51 UF ORGANIC Nttrototuene[2·] ugll. 8 0- - - - - - - - - 3.13 

4559; 5695; 7044; 10278; 10484 CDV-16-4ip S1 UF ORGANIC Nitrototuene[3-J ugll. 8 0- - - - - - - - - 1.74 

4559; 5695; 7044; 10278; 10484 CDV-16-4ip S1 UF ORGANIC Nitrotoluene{.f-j uglt. 8 0- - - - - - - - - 42.4 

4559; 5695; 5771; 7044 CDV-16-4ip S1 UF ORGANIC Pentachtorobenzene ug/l. 6 0- - - - - - - - - 3.07 

4559; 5695; 5771; 7044 CDV-16-4ip $1 UF ORGANIC Pentachlorophenol ug/L 6 0- - - - - - - - - 0.4 

4559; 5695; 5771; 7044 CDV-16-.fip S1 UF ORGANIC Phenanthrene ug/L 6 0- - - - - - - - - 170 
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4559;5695;5771; 7041# CDV-f6-4ip Sf UF ORGANIC Phenol ug/L 6 0- - - - - - - - - 5760 

4559; 5695; 5771; 7044 CDV-16-4ip Sf UF ORGANIC Pyrene ug/L 6 0- - - - - - - - - 1f7 

9203; 10278 CDV-9-1{i) lJF ORGANIC Nitrotoluene[2 -1 ug/L 3 2 0.0941 0.106SS 0.119 - 0- 0- 0 3.13 

4559;5695;5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Styrene Ug/L 7 0- - - - - - - - - 1210 

4559;5695;5771;7044 CDV-16-tip $1 UF ORGANIC Tetrachlorobenzene{1,2,4,5) ug/L 6 0- - - - - - - - - 1.66 

4559: 7044 CDV-16-4ip S1 UF ORGANIC TetraelllorodibenzofUran(2, 3, 7, 8-J u¢. 3 0- - - - - - - - - 2.01E-G6 

1#559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Tetrachloroethane[1,1, 1,2·J ug/L 7 0- - - - - - - - - 5.72 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Tetrach/oroethane[1,1,2,2·] ug/L 7 0 - - - 10 - - - - - 0.757 

4559; 5771 ; 9203; 10278; 10484 CdV-16-1(1} UF ORGANIC RDX ugiL 5 5 23.2 27.54 32.4 - o- 0 - 0 7.02 

4559; 5695; 7044; 10278; 101#84 CDV-16-4ip S1 UF ORGANIC Tetryf ug/L 8 0- - - - - - - - - 39.4 

4559; 5695; 577f; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Toluene ug/L 7 0- - - 750 - - - - - 1090 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Trich/oro-1,2,2-tntruoroethane[1,1,2-J ug/L 7 0- - - - - - - - - 55000 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Triell/orobenzene[1,2,4-j ug/1. 13 0- - - - - - - - - 3.98 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Trichloroethane{ f. 1, 1·} ugll. 7 0- - - 60 - - - - - 8000 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip $1 UF ORGANIC Triellloroethane{1. f,2·J ugll. 7 0 - - - 10 - - - - - 0.415 

4559; 5695; 5771; 7044; 10278; 10484 CDV-16~lp 51 UF ORGANIC RDX ugll 9 9 120 135.8888689 152 - 0 - 0 - 0 7.02 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Trichlorofluoromethane ug/L 7 0- - - - - - - - - f140 

4559; 5695; 577f; 7044 CDV-16-4ip S1 UF ORGANIC Trichlorophenol[2, 4,5-J ug/L 6 0- - - - - - - - - f170 

4559;5695;5771; 7044 CDV-16-4ip $1 UF ORGANIC Trichlorophenol£2, 4, 6-] ug!L 6 0- - - - - - - - - 11.9 

4559;5695;5771;7044; 10278 CDV-16-4ip $1 UF ORGANIC Trichloropropsne(1,2,3·] Ug/L 8 0- - - - - - - - - 0.00747 

4559; 5695; 7044; 10278; 10484 CDV-16-4ip S1 UF ORGANIC Trinitrotoluene{2. 4, 6-J u¢. 8 0- - - - - - - - - 9.8 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip Sf UF ORGANIC Vinyl acetate ugll. 7 0- - - - - - - - - 409 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip Sf UF ORGANIC VInyl Chloride ug/L 7 0- - - 1- - - - - 0.201 

4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Xyfene{1,2-J ug/L 7 0- - - - - - - - - 193 

10278;9203 CDV-9-1(i) F INORGANIC Aluminum ugiL 3 1 189 189 189 - 0- 0 5000 0 19900 

9203; 10278 CDV-9-1(t) F INORGANIC Antimony Ug/1. 3 0- - - - - - - - - 7.26 

9203; 10278 CDV-9-1(t) F INORGANIC Arsenic ug/L 3 0- - - 100 - - - - - 0.513 

9203; 10278 COV-9-1(i} F INORGANIC Barium ug/L 3 3 2.94 3.28 3.96 1000 0- 0- 0 3280 

9203; 10278 CDV-9-1(i) F INORGANIC Beryllium ug/L 3 0- - - - - - - - - 12.4 

9203; 10278 CDV-9-1(i} F INORGANIC Boron ug/L 3 3 50.5 51.33333333 52.4 - 0- 0 750 0 3950 

9203; 10278 CDV-9-1{i) F INORGANIC Cadmium ug/1. 3 0- - - 10 - - - - - 6.24 

10278;9203 COV-9-1(i) F INORGANIC Chromium ug/L 3 1 2.18 2.18 2.18 50 0- 0- 0 13600 

9203; 10278 CDV-9-1(1) F INORGANIC Copper ug/L 3 0- - - - - 1000 - - - 790 

9203; 10278 CDV-9-1(1) UF INORGANIC Cyanide (Total) mg/L 3 0- - - - - - - - - 0.00146 

9203; 10278 CDV-9-1(i) F INORGANIC Fluoride mg/L 3 3 0.101 0.104666667 0.11 - 0- 0- 0 1.18 

10278;9203 CDV-9-1(i) F INORGANIC Iron Ug/L 3 1 126 126 126 - 0 1000 0- 0 13800 

9203; 10278 CDV-9-1(i) F INORGANIC Lead ug/L 3 0- - - 50 - - - - - -
9203;10278 CDV-9-1{i) F INORGANIC Manganese ug/L 3 3 5.05 6.24 6.5 - 0 200 0- 0 2020 

9203; 10278 CDV-9-1(i) F INORGANIC Mercury ug/L 3 0- - - 2- - - - - 0.626 

9203; 10278 CDV-9-1(t) UF INORGANIC Mercury Ug/L 3 0- - - 2- - - - - 0.626 

9203; 10278 COV-9-1(i} F INORGANIC Molybtlenum ugiL 3 3 1.82 2.073333333 2.23 - 0- 0 1000 0 98.7 

9203; 10278 CDV·9·1(i) F INORGANIC Nickel ugiL 3 3 0.615 0.819333333 1.17 - 0- 0 200 0 372 

9203; 10278 CDV-9-1(i) F INORGANIC Perchlorate ugiL 3 3 0.389 0 .. 407333333 0.429 - 0- 0- 0 13.8 

9203; 10278 CDV·9·1(i) F INORGANIC Selenium ugll. 3 0- - - 50 - - - - - 98.7 

9203; 10278 CDV·9-1(i) F INORGANIC Silver ug/L 3 0- - - 50 - - - - - 81.2 

9203;10278 CDV-9-1{i) F INORGANIC Strontium ug/L ~ 3 3 47.2 52.7 63.2 - 0- 0- 0 11800 

9203; 10278 CDV-9-1(1) F INORGANIC Thallium ug/L 3 0- - - - - - - - - 0.197 

9203; 10278 CDV-9-1(i) F INORGANIC Uranium ugiL 3 3 0.719 0.805 0.957 30 0- 0- 0 59.2 

9203; 10278 COV·9·1(i) F INORGANIC Vanadium ug/L 3 3 1.46 1.86 1.89 - 0- 0- 0 63.1 
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EPC-D0-16-064 ENCLOSURE 5 LA-UR-16-21518 

Frequency of Detections for analytes in untreated water from CdV-16-4ip, CdV-9-l(i) and CdV-16-1(1), based on samples collected in 2014 and 2015 

.. u ...... ,. 1 .. 1¥11:1.1 

Field greater TableA-1 

preparation Number of Number of Human Number Greater Other Number Greater lrrlga than Tap 

event location of max result code RFICiass Analyte Units Analyses Detects Min Avg Max Health than HH DWS than Other DWS tlon Irrigation Water 

10278; 9203 CDV-9-1(1) F INORGANIC Zinc ugll 3 1 5.68 5.68 5.68 - 0 10000 0- 0 5960 

9203; 10278 CDV-9-1(1) UF ORGANIC Ac, naphth" n" ugtt s o - - - - - - - - - 535 

9203; 10278 CDV-9-1(1) UF ORGANIC RDX i ug/L 3 3 25 31 seeeeee7 37.3 - 0 - 0- 0 7.02 

9203; 10278 CDV-9-1(1) UF ORGANIC Acrolein ug/L 3 0- - - - - - - - - 0.0415 

9203; 10278 CDV-9-1(1) UF ORGANIC Acrylanitrife ug/1... 3 0- - - - - - - - - 0.523 

9203; 10278 CDV-9-1{1) UF ORGANIC Anthracene ug/1... 3 0- - - - - - - - - 1720 

9203 CDV..f!-1(i) UF ORGANIC Aroclor-1016 ug/1... 2 0- - - - - - - - - 1.4 

9203 CDV-9-1(0 UF ORGANIC Arocfor-1221 ug/L 2 0- - - - - - - - - 0.0554 

9203 CDV-9-1(1) UF ORGANIC Aroc/or-1232 ug/L 2 0- - - - - - - - - 0.0554 

9203 CDV-9-1(1) UF ORGANfC Aroclar-1242 ug/L 2 0'- - - - - - - - - 0.389 

9203 CDV-9-1(1) UF ORGANIC Aroclor-1248 ugiL 2 0- - - - - - - - - 0.389 

9203 CDV-9-1(1} UF ORGANIC Aroclor-1254 ugiJ... 2 0- - - - - - - - - 0.389 

9203 CDV-9-1(1] UF ORGANIC Arocfor-1260 ug/L 2 0- - - - - - - - - 0.389 

9203; 10278 CDV-9-1(ij UF ORGANIC Ben:tene ugiL 3 0- - - 10 - - - - - 4.54 

9203; 10278 CDV-9-1(1) UF ORGANIC Benzidine ugiL 5 0- - - - - - - - - 0.00107 

9203; 10278 CDV-9-1(i) UF ORGANIC Benzo(a)anthracene ug/L 3 0- - - - - - - - - 0.343 

9203; 10278 CDV-9-1{1) UF ORGANIC Benzo(a)py~ene ug/L 3 0- - - 0.7 - - - - - 0.0343 

9203; 10278 CDV-9-1(1) UF ORGANIC Benzo(b)fluoranthene ug/L 3 0- - - - - - - - - 0.343 

9203; 10278 CDV-9-1(1) UF ORGANIC Benzo(!()fluoranthene ug/L 3 0- - - - - - - - - 3.43 

9203; 10278 CDV-9-1(1) UF ORGANIC Bis(2-chloroethyl)ether ug/L 5 0- - - - - - - - - 0.136 

9203; 10278 CDV-9-1(1) UF ORGANIC Bis(2-ethylhexyl)phthalate ugll. 3 0- - - - - - - - - 55.6 

9203; 10278 CDV-9-1(1) UF ORGANIC Bromodlr:hloromethane ug/L 3 0- - - - - - - - - 1.34 

9203; 10278 CDV-9-1(i) UF ORGANIC Bromoform ug/L 3 0- - - - - - - - - 91.9 

9203; 10278 CDV-9-1(1) UF ORGANiC Bromomethane ug/L 3 0- - - - - - - - - 8 

9203; 10278 CDV-9-1(i) UF ORGANIC Butanone[2-J uglt 3 0- - - - - - - - - 5560 

9203; 10278 CDV-9-1(i) UF ORGANIC Caroon Disulf!dfJ ug/L 3 0- - - - - - - - - 810 

9203; 10278 CDV-9-1(1) UF ORGANIC Carllon Tetrachloride ugll. 3 0- - - 10 - - - - - 4.53 

9203; 10278 CDV-9-1(1) UF ORGANIC Chloro-1' 3-bu1adiene{2-J ugll. 3 0- - - - '-- - - - - 0.187 

9203; 10278 CDV-9-1(1) UF ORGANIC Chlorobenzene ugll. 3 0- - - - - - 1- - - 77.6 

9203; 10278 CDV-9-1(1) UF ORGANIC Chlorodibromometflane ug/L 3 0- - - - - - - - - 1.88 

9203; 10278 CDV-9-1(1) UF ORGANiC Chloroethane ugiL 3 0- - - - - - - - - 20900 

9203; 10278 CDV-9-1{i) UF ORGANIC Chloroform ug/L 3 0- - - 100 - - - - - 2.29 

9203; 10278 CDV-9-1{i) UF ORGANIC Chloromethane ug/L 3 0- - - - - - - - - 20.3 

9203; 10278 CDV-9-1 (1) UF ORGANIC Chloronaphthalene{2-J ug/L 5 0- - - - - - - - - 733 

9203; 10278 CDV-9-1(1) UF ORGANIC Chloropheno/{2-J ugll. 3 0- - - - - - - - - 91 

9203; 10278 CDV-9-1(1} UF ORGANIC Chlorotoluene[2-J ug/L 3 0- - - - - - - - - 233 

9203; 10278 CDV-9-1(i) UF ORGANIC Chrysene ug/L 3 0- - - - - - - - - 34.3 

9203; 10278 CDV-9-1(i) UF ORGANIC Dibenz(a,h)anthracane ugll. 3 0- - - - - - - - - 0.106 

9203; 10278 CDV-9-1(1) UF ORGANIC Dibromo-3-Chloropropane£1,2-J ugiZ. 3 0- - - - - - - - - 0.00336 

9203;10278 CDV-9-1(1) UF ORGANIC Dibromoethane(1, 2-J ug/L 3 0- - - 0.1 - - - - - 0.0746 

9203;10278 CDV-9-1(1) UF ORGANIC Dichlorobenzene{1,2-J ug/L 6 0- - - - - - - - - 302 

9203; 10278 CDV-9-1(1) UF ORGANIC Dichlarobenzene{1, 4-} ug/L 8 0- - - - - - - - - 4.81 

9203; 10278 CDV-9-1(1) UF ORGANIC Dichlorobenzkline[3,3'-J uglf.. 5 0- - - - - - - - - 1.24 

9203; 10278 CDV-IJ-1(1) UF ORGANIC Dich/orodifluoromethane ugiL 3 0- - - - - - - - - 197 

9203; 10278 CDV-9-1(1) UF ORGANfC Dich/oroethane[1, 1-J ugiL 3 0- - - 25 t- - - - - 27.5 

9203; 10278 CDV-9-1(i) UF ORGANIC Dich/oroethane{1, 2-} ug/L 3 0- - - 10 - - - t- '- 1.71 

9203; 10278 CDV-9-1(i) UF ORGANIC Dichloroethene[1, 1-J ug/L 3 0- - - 5- - 1- - - 284 

9203; 10278 CDV-9· 1(1) UF ORGANIC Dichloroethene{cis-1, 2-J ug/L 3 0:- - r- - t- - - - - 36.5 

9203; 10278 CDV-9-1(1) UF ORGANIC Dichloroethene[tran~ 1.2-] uglf.. 3 0 - - - - - - - - - 93.2 
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EPC-D0-16-064 ENCLOSURE 5 

Frequency of Detections for analytes in untreated water from CdV-16-4ip, CdV-9-l(i) and CdV-16-l(i), based on samples collected in 2014 and 2015 

Numuer •~•wu:u 

Field greater Table A·l 
preparation Number of Number of Human Number Greater Other Number Greater lrriga than Tap 

event location of max result code RFICiass Analyte Units Analyses Detects Min Avg Max Health than HH DWS than Other DWS tion Irrigation Water 

9203; 10278 CDV-9-1(i) UF ORGANIC Dlchforopheno/[2. 4-} ug/L 3 0- - - - - - - - - 45.3 

9203; 10278 CDV-9-1(i) UF ORGANIC Dichloropropane[1,2-J ugll. 3 0- - - - - - - - - 4.37 

9203; 10278 CDV-9-1(1) UF ORGANIC Diethyl Ether ugtt 3 0- - - - - - - - - 3930 

9203; 10278 CDV-9·1(i) UF ORGANIC Diethylphthalate ug.1.. 3 0- - - - - - - - - 14800 

9203; 10278 CDV·9·1(t) UF ORGANIC Dimeftlyfpheno/[2, 4·} ug.1.. 3 0- - - - - - - - - 354 

9203; 10278 CDV-9-1(1) UF ORGANIC Di-n-butylphthalata ugll. 3 0- - - - - - - - - 885 

9203;10278 CDV-9-1(i) UF ORGANIC Dinitro-2-m8thylphenol[4. 6-J ugtt 3 0- - - - - - - - - 1.51 

9203;10278 CDV-9-1(i) UF ORGANIC Dinitropheno/{2, 4-) Ug/L 3 0- - - - - - - - - 38.8 

9203; 10278 CDV-9-1(i) UF ORGANIC Dinitrotoluene[2. 4-J ugll. 6 0- - - - - - - - - 2.37 

9203; 10278 CDV-9-1(i) UF ORGANIC Dinitrotoluene[2. 6-J ug/L 6 0- - - - - - - - - 0.484 

9203; 10278 CDV·9·1(i) UF ORGANIC Dioxane[1,4-) Ug/1.. 3 0- - - - - - - - - 7.76 

9203; 10278 CDV-9-1(1) UF ORGANIC Ethyl Methacrylate ugtt 3 0- - - - - - - - - 455 

9203; 10278 CDV-9-1(1) UF ORGANIC Ethylbenzene ug/L 3 0- - - 750 - - - - - 14.9 

9203; 10278 CDV-9-1(i) UF ORGANIC Fluoranthene ug/L 3 0- - - - - - - - - 802 

9203; 10278 CDV-9-1(i) UF ORGANIC Fluorene ug/L 3 0- - - - - - - - - 288 

9203; 10278 CDV-9-1(i) UF ORGANIC Hexachlorobenzen8 ug.1.. 5 0- - - - - - - - - 0.487 

9203; 10278 CDV-9-1(i) UF ORGANIC Hexach/orobutadiene ug/L 6 0- - - - - - - - - 2.95 

9203; 10278 CDV-9-1(1) UF ORGANIC Hexachlorocyclopentadien8 ugtt 3 0- - - - - - - - - 27.8 

9203; 10278 CDV-9-1(1) UF ORGANIC Hexachloroethane ug/1.. 3 0- - - - - - - - - 6.8 

5771;9203; 10278;4559 CdV-16-1(i) UF ORGANIC Tetraehloroelhene ug/L 4 3 0.79 0.856666667 0.91 20 0- 0- 0 40.3 

9203; 10278 CDV-9-1(1) UF ORGANIC lncJano(1,2, 3-cd)pyrane ugll. 3 0- - - ...: - - - - - 0.343 

9203; 10278 CDV-9-1(i) UF ORGANIC Isobutyl alcohol ug/1.. 3 0- - - - - - - - - 5910 

9203; 10278 CDV-9-1(i) UF ORGANIC lsophorone ug/1.. 3 0- - - - - - - - - 779 

9203; 10278 CDV-9-1(i) UF ORGANIC lsopropyfbenzene ug/L 3 0- - - - - - - - - 447 

9203; 10278 CDV-9-1(i) UF ORGANIC Methacrylonitrile Ug/L 3 0- - - - - - - - - 1.91 

9203; 10278 CDV-9-1(i) UF ORGANIC Methyl Methacrylate ugll. 3 0- - - - - - - - - 1390 

4559;5695;5771; 7044;10278 CDV·16-4ip $1 UF ORGANIC TetraChloroethane ugiL 7 7 0.73 0.937142857 1.06 20 0- 0- 0 40.3 

9203; 10278 CDV-9-1(1) UF ORGANIC Methyl-2-pentanone£4-] ug/L 3 0- - - - - - - - - 1240 

9203; 10278 CDV-9-1(1) UF ORGANIC Methyfene Chloride ugll. 3 0- - - 100 - - - - - 106 

9203;10278 CDV-9-1(i) UF ORGANIC Naphthalene ugA. 6 0- - - - - - - - - 1.65 

9203;10278 CDV-9-1(i) UF ORGANIC Nitrobenzene Ug/L 6 0- - - - - - - - - 1.4 

9203; 10278 CDV-9-1(i) UF ORGANIC Nitrosodimethyfamine[N-J ug/L 5 0- - - - - - - - - 0.00165 

9203; 10278 CDV-9·1(i) UF ORGANIC Nitroso-di-n-butylamine[N-1 ug/L 5 0- - - - - - - - - 0.0272 

9203; 10278 CDV·9-1(t) UF ORGANIC Nitrosopyrrolidine[N-) ugtt 5 0- - - - - - - - - 0.37 

9203; 10278 CDV-9-1(i) UF ORGANIC Tetrachloroethene ugll 3 3 0.93 0.98 1.01 20 0- 0- 0 40.3 

9203; 10278 CDV-9-f(i) UF ORGANIC Nitrotoluene[3-J ug/1.. 3 0- - - - - - - - - 1.74 

9203; 10278 CDV-9-1(i) UF ORGANIC Nitrotoluene[4-) ug.1.. 3 0- - - - - - - - - 42.4 

9203; 10278 CDV-9-1(0 UF ORGANIC Pentachlorobenzene ug.1.. 3 0- - - - - - - - - 3.07 

9203; 10278 CDV-9-f(i) UF ORGANIC Pentachlorophenol ugA. 3 0- - - - - - - - - 0.4 

9203; 10278 CDV-9·1(i) UF ORGANIC Phenanthrene ug.1.. 3 0- - - - - - - - - 170 

9203; 10278 CDV-9-1(1) UF ORGANIC Phenol ug.1.. 3 0- - - - - - - - - 5760 

9203; 10278 CDV-9-1(i) UF ORGANIC Pyrena ug.1.. 3 0- - - - - - - - - 117 

5771;9203; 10278;4559 CdV-16·1 (i) UF ORGANIC Toluene Ug/l 4 3 3.04 6.623333333 13.5 750 01- 0- 0 1090 

9203; 10278 CDV-9-1(i) UF ORGANIC Styrene ug.1.. 3 0- - - - - i- - - - 1210 

9203; 10278 CDV-9-1(i) UF ORGANIC Tetrachforobenzene[1,2, 4,5] ug/L 3 0- - - 1- - - - - - 1.66 

9203 CDV-9-1(i) UF ORGANIC Telrachlorodibanzofuran[2,3, 7, 8-] ug/L 2 0- - - 1- - - - - - 2.01€..06 

9203; 10278 CDV-9·1(1) UF ORGANIC Tetrachforoethane/1,1, 1,2-1 ugtt 3 0- - - ,..... - - 1- I- - 5.72 

9203; 10278 CDV-9-1(i) UF ORGANIC Tetrachloroethane[1,1,2,2-] ug/1.. 3 0- - - 10 - - - I- - 0.757 

4559;5695;5771;7044;10278 CDV-16-4ip S1 UF ORGANIC Trichloroethene ug/L 7 7 0.45 0.591428571 0.74 100 0- 0- 0 2.82 
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EPC-D0-16-064 ENCLOSURE 5 LA-UR-16-21518 

Frequency of Detections for analytes in untreated water from CdV-16-4ip, CdV-9-1(i) and CdV·16-l(i), based on samples collected in 2014 and 2015 

••"mgo:~ 1'4111'11::1.1 

Field greater TableA-1 
preparation Number of Number of Human Number Greater Other Number Greater lrriga than Tap 

event location of max result code RFI Class Analyte Units Analyses Detects Min Avg Max Health thanHH DWS than Other DWS tion Irrigation Water 

9203; 10278 CDV-9-1(i) Uf ORGANIC Tettyl ug/L 3 0- - - - - - - - - 39.4 

9203; 10278 CDV-9-1(i) UF ORGANIC Toluene ugtt 3 0- - - 750 - - - - - 1090 

9203; 10278 CDV-9-1(i) UF ORGANIC Trichloro-1,2,2-trffluoroethane[1, 1,2·] ug!L 3 0- - - - - - - - - 55000 

9203; 10278 CDV-9-1(i) UF ORGANIC Trichlorobenzene(1.2. 4-J Ug/1. 6 0- - - - - - - - - 3.98 

9203; 10278 CDV-9-1(t) UF ORGANIC Trichloroethane{1,1, 1·} ug/1. 3 0- - - GO - - - - - 8000 

9203; 10278 CDV-9-1(1) UF ORGANIC Trichloroethane[1, 1, 2-J ug/L 3 0- - - 10 - - - - - 0.415 

9203; 10278 CDV-9-1(i) UF ORGANIC Trichloroethene ug/L 3 3 0.31 0.366666687 0.41 100 o- 0- 0 2.82 
9203; 10278 CDV·9·1(i) UF ORGANIC Trichloroffuoromathane ug/1. 3 0- - - - - - - - - 1140 

9203; 10278 CDV-9-1(i) UF ORGANIC Trichlorophenol[2,4,5-} Ug/L 3 0- - - - - - - - - 1170 

9203; 10278 CDV-9-1{i) UF ORGANIC Trichlorophenol[2. 4, 6-J ugtt 3 0- - - - - - - - - 11.9 

9203; 10278 CDV-9-1(i) UF ORGANIC Trichloropropane{1, 2, 3-J ug/1. 5 0- - - - - - - - - 0.00747 

9203; 10278 CDV-9-1(i) UF ORGANIC Trinitrotoluene[2, 4, 6-J ug/1. 3 0- - - - - - - - - 9.8 

9203; 10278 CDV-9-1(t) UF ORGANIC Vinyl acetate ug/1. 3 0- - - - - - - - - 409 

9203; 10278 CDV-9-1(1) UF ORGANIC Vinyl Chloride ug/1. 3 0- - - 1- - - - - 0.201 

9203; 10278 CDV-9-1(i) UF ORGANIC Xylene{1,2-l Ug/1. 3 0- - - - - - - - - 193 
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evoQUA 
WATER TECHNOLOGIES 

AQUACARB® S SERIES GRANULAR REACTIVATED CARBON 
AQUACARB® NS, AQUACARB® RS & AQUACARB® RSD CARBONS 

FOR INDUSTRIAL AND REMEDIAL WATER TREATMENT 

Oescnpt1on 

AquaCarb~ S Series carbons are produced through thermal 

reactivation of approved grades of spent carbon at one of our 

state-of-the-art ISO 14001 certified reactivation facili ties. 

Through careful control of the residence time in the reactivat ion 

furnace, reactivation temperature, and reactivation gas 

composition, adsorbed contaminants on the spent carbon are 

removed and destroyed, and the carbon's internal pore structure 

is maintained as close to virgin condition as possible. AquaCarb«~ 

S Series reactivated carbons are pooled from a variety of 

sources, ensuring consistent product properties. The resulting 

carbon serves as an excellent economic alternative to virgin 

carbon for the removal of a broad range of organic contaminants 

from wastewater, process water, and groundwater streams. 

Applications 

Cost effective Aqua Car billS Series reactivated carbons have 

been demonstrated to provide excellent performance in a variety 

of liquid phase treatment applications, including the following: 

Removal of organic contaminants 

Pesticide removal 

Groundwater remediation 

Wastewater treatment 

Industrial process water treatment 

Biological activated carbon support 

Quality Control 

Evoqua's laboratories are fully equipped to provide complete 

quality control analysis using ASTM standard test methods in 

order to assure the consistent quality of all Westatesi!J actived 

carbons. 

Our technical staff offers hands-on guidance in selecting the 

most appropriate system, operating conditions and carbon to 

meet your needs. For more information contact your nearest 

Evoqu01 representative. 

FEATURES AND BENEFITS: 

Reactivated carbons serve as an economical alternative to 

virgin carbon in many applications 

Use of reactivated carbons reduce the volume of spent 

carbon sent to landfill and encourages responsible usage of 

natural resources 

A detailed quality assurance program guarantees consistent 

quality from lot to lot and shipment to shipment 

Pooled reactivated carbons provide consistent properties 

and performance 

Reactivated carbons produced at ISO 14001 certified 

reactivation facilities, ensuring minimization of 

environmental liability and continued benchmarking against 

best practice standards for environmental management 



TYPICAL PROPERTIES Safety Note: Under certain conditions, some compounds 

may oxidize, decompose or polymerize in the presence of 

activated carbon causing a carbon bed temperature rise 

that is sufficient to cause ignition. Particular care must be 

exercised when compounds that have a peroxide-forming 

tendency are being adsorbed. In addition the adsorption 

of VOCs will lead to the generation of heat within a 

carbon bed. These heats of reaction and adsorption need 

to be properly dissipated in order to fully assure the safe 

operation of the bed. 

Parameter AquaCarbit S Carbon ------ ------
Carbon Type Reactivated Coconut/Coal 

Mesh Size, U.S. Sieve 8x 30 

Iodine No., mg 12/s 

Apparent Density, gjcc 

Moisture as Packed, Wt. % 

800 ·1000 

0.46 · 0.60 
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Downflow Pressure Drop Through 
A Backwashed and Stratified Bed (Typtcal) 

Wet activated carbon readi ly adsorbs atmospheric 

oxygen. Dangerously low oxygen levels may exist 

in closed vessels or poorly ventilated storage areas. 

Workers should follow all applicable state and federal 

safety guidelines for entering oxygen depleted areas. 
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evoQUA •• t866l9>6·1!42<> (te>ll·lrea> 

48o0 North Point P>•ltw•y; Suite 2§0, Alpharetta. GA 300>2 

www.evoqua.com 
WATER TECHNOLOGIES 

AqUICitb and w~sutes art hldtmotrks ot Ewqu~.tts substdl..-tes or afft!aatu. en som1 ccuntr~d. 

All•nform~llcn presented herem I'S b.t•oewed rt!l.ibfe 1nd 11'1 •ctotdlnC111 w 1th accepted en,,., .. ,..,, pt l ( tlcts EYOQUI maltrl no 
waHant16J a.s lottie c0fl'lplelet'1ess oC ttus •nlonniotlon. U.uu ••• relpo.uebl• for •v.alu•t•rw •nd1¥tdu1J product su•tilblllly lor specdtc 
o~ppi•UI•Cns Evoq~,JJ .n sumes no liiibll ty wl\iltsoever for any l()tC•.al. 1t1dtttct or c.onnquent•ll d• mqes ltiSil\1, hom thes.al• . reute or 
tnfsuse of .. ts pro4\loth 
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TANK BODY MAT. OF. CONST.: 
HEIGHT: 
DIAMETER: 
SERVICE FLOW RATE: 
t.tAX. OPERATING PRESSURE: 
t.tAX. OPERATING TEMPERATURE: 
WEIGHT (EMPTY): 
WEIGHT (FULL/DRY): 
WEIGHT (FULL/WET): 

I Wi • 1 ..-,.T PlDr &rAL.E: 

FIBERGLASS 
50in 
14-in 
2-t09pm 
75pSi9 
120'F 
(APPROX.)401bs 
(APPROX.)1951bs 
(APPROX.)3051bs 

LA-UR-16-21518 

-----.:== <",."""' r._..-=------------- ---------i 
7/1/fJe J.6ft3 ASERCLASS WASTEWATER 10+4 EXCHANGE TANK 

'==-+-=--1 




