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Date:  MAR 2 2 2016
Symbol.  EPC-DO-16-064
LA-UR: 16-21518
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Ms. Michelle Hunter, Chief

Ground Water Quality Bureau

New Mexico Environment Department
Harold Runnels Building, Room N2261
1190 St. Francis Drive

P.O. Box 26110

Santa Fe, NM 87502

Dear Ms. Hunter:

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
(DOE/LANS) for the land application of treated groundwater from covered activities. Pursuant
to Condition No. 3 of the above-referenced discharge permit, DOE/LANS 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-trinitre-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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DOE/LANS propose to conduct three 30-day aquifer tests at monitoring wells CdV-9-1(i), CdV-
16-4ip, and CdV-16-1(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 of CdV-9-1(i) will
be treated and discharged under this work plan.

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

Sincerely, Sincerely,

John P. McCann David S. Rhodes

Acting Division Leader Supervisor, Soil & Groundwater Remediation
Environmental Protection & Compliance Division  Environmental Management

Los Alamos National Security, LLC Los Alamos Field Office

U.S. Department of Energy

JPM:DSR:MTS:RSB/Im

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 TA-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)
Brian T. Hennessey, EM-LA, (E-File)
Kirsten M. Laskey, EM-LA, (E-File)
Jordan Arnswald, NA-LA, (E-File)
Craig S. Leasure, PADQPS, (E-File)
William R. Mairson, PADOPS, (E-File)
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Cy (continued):
Michael T. Brandt, ADESH, (E-File)

Raeanna Sharp-Geiger, ADESH, (E-File)
Randall Mark Erickson, ADEM, (E-File)
Enrique Torres, ADEM, (E-File)
Bruce Robinson, ADEM-PO, (E-File)
John P. McCann, EPC-DO, (E-File)
Stephani F. Swickley, ADEM-PQO, (E-File)
Danny Katzman, ADEM-PO, (E-File)
Alan S. MacGregor, ER-ES, (E-File)
Gerald F. Fordham, ES-EPD, (E-File)
Michael T. Saladen, EPC-CP, (E-File)
Robert S. Beers, EPC-CP, (E-File)
Saundra Martinez, O10-DO, (E-File)
lasomailbox@nnsa.doe.gov, (E-File)
locatesteam(@lanl.gov, U1501760 (E-File)
epc-correspondence@lant.gov, (E-File)
emla.docs@em.doe.gov, (E-File)
ccat@lanl.gov, (E-File)
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GROUND WATER

MAR 23 2015
Ms. Michelle Hunter, Chief
Ground Water Quality Bureau BUREAU
New Mexico Environment Department
Harold Runnels Building, Room N2261
1190 St. Francis Drive
P.O. Box 26110
Santa Fe, NM 87502

Dear Ms. Hunter:

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
{(DOE/LANS) for the land application of treated groundwater from covered activities. Pursuant
to Condition No. 3 of the above-referenced discharge permit, DOE/LANS 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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Work Plan for Treatment and Land Application
of Groundwater from Technical Areas 09 and 16,
DP-1793, WP #4
EPC-DO-16-064
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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 corner 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, Cafion 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 Cafion 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 occurs 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.
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The aquifer testing activities referenced in this 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.5. Department of Energy (DOE) and Los Alamos National Laboratory (LANS) to the
New Mexico Environment Department (NMED):

» Work Plan for Intermediate 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 Cafion de Valle watershed and within the following Township/Range/ Sections:
T19N/RO6E/S29, 530, 531,532; and T19N/RO5E/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 all 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-9-1(j) is approximately 912 ft bgs. The depth to
perched-intermediate groundwater at well CdV-16-4ip is approximately 816 ft bgs. The depth
to perched-intermediate groundwater at well CdV-16-1(i) is approximately 586 ft 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-16-1(i).
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Table 1. Well specifications for CdV-9-1(i), CdV-16-4ip, and CdV-16-1(i).

Screen Intervals DTW TD
Well (f¢ bgs) Aquifer (ftbgs) (ft bgs)
CdVv-9-1(it 937.4-992.4 Perched/intermediate 912 10679
CdV-16-4ip! 816-879 Perched/intermediate 816 1146
CdV-16-1(i) 624-634 Perched/intermediate 586 657.8

Notes: DTW means depth to water. TD means total depth of the well,

1 Wells CdV9-1(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.

Pumping Rate, Duration, Volume. Table 2 provides the proposed aquifer test parameters for

CdV-9-1(i), CdV-16-4ip, and CdV-16-1(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

development water
Maximum Daily Estimated Total

Pumping Rate| Volume Pumped Estimated Pumping Period Volume

Well (gpm) (gpd) (@ (gal)
CdV-9-1(i) 2.5 3600 30 108,000
CdV-16-4ip 10,080 30 302,400

CdV-16-1(i) 2880 30 86,400
Total Volume of Groundwater Pumped 496,800

Volume of Development Water from CdV-9-1(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-9-1(i),
CdV-16-4ip, and CdV-16-1(i), approximately 78,000 gal. of RDX-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-16-1(i) as well as for the CdV-9-1(i) development water. Table 3 below provides the
maximum concentration of RDX, nitrate (NO3-N), total dissolved solids (TDS), chloride (CI),
and perchlorate (ClOs) 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 pg/L.
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Table 3. RDX, NO3-N, TDS, Cl, and ClO«maximum concentrations at project wells in 2014
and 2015 and in development water from CdV-9-1((i)".

RDX NO-N TDS Cl ClO:
Well (ng/L) (mg/L) (mg/L) (mg/L) (pg/L)
CdV-9-1(i) 37.3 2.63 136 9.9 0.43
CdV-16-4ip 1522 1.58 130 351 0.40
CdV-16-1(i) 32.4 0.93 186 832 0.54
CdV-9-1() Development 242 1.17 460 6.1 0.44
Water
1 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-9-1(i), CdV-16-
4ip, and CdV-16-1(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.
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Resul@ Result Resulf!

2014-2015 2014-2015 2014 NMWQCC | NMED Table A-1

CdV-9-1(i) | CdVv-16-1(i) | CdV-16-4ip | 3103Stds | Tap Water SSLs
Constituent (pg/L) (ug/L) _ (ug/t) (pg/l) (pg/t)
Acetone 18.5 ND 2.54 na 14,063
Bis(2-ethythexyl)phthalate ND 439 ND na 55.6
HMX 3.56 1.7 9.94 na 1001
MTBE 1.24 1.27 0.79 na 143
Tetrachloroethene 1.01 0.91 1,06 20 40.3
Toluene ND 135 ND 750 1093
Nitrotoluene[2-] 0.12 ND ND na na
Trichloroethene 0.41 ND 0.74 100 2.82

1 The maximum concentration in 2014-2015. na means that no standard exists for this constituent.

ND means that the constituent was not detected. S5Ls mean soil screening levels.

2Water 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 compounds 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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Table 5. Organic compounds detected in development water from CdV-9-1().

Resulf!
CdV-2-1(i)
Development NMWQCC NMED Table A-1,

Water 3103 Stds Tap Water S5Ls
Constituent (ug/L) (pg/L) (pg/L)
Amino-2,6-dinitrotoluene[4-] 3.74 na na
Amino-2,6-dinitrotoluene|[2-] 0.668 J? na na
Butanone[2-] 342 ] na 5560
Dichlorobenzene(1,3-] 0.63 ] na na
HMX 19.2 na 1001
MTBE 1.08 na 143
Nitrotoluene[2-] 0.504 J na na

1 The maximum concentration detected in development water is listed.
2] means estimated value.
na means that no standard exists for this constituent.

6. Untreated Water Storage. Groundwater pumped from wells CdV-9-1(i), CdV-16-4ip, and
CdV-16-1(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-9-1(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-9-1(i), CdV-16-4ip, and CdV-16-1(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 pg/L, 90% of the SSL of
7.02 ug/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-9-1(i) and CdV-16-4ip. The large GAC treatment system
consists of three sets of two 3.6-ft* vessels in series (Enclosure 6). Each vessel is rated for 2 to
10 gpm.
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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 ug/L. Concentrations of RDX in 94 % of the treated
effluent samples were below the detection limit of 2.0 ug/L.. Four of the 71 effluent samples
collected showed low levels of RDX, with the maximum concentration detected at 3.8 ug/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 Cafion de Valle. The small GAC treatment system consists of two
3.6-ft? 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 pg/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 T.aboratory Accreditation Program- (NELAP-)
accredited analytical laboratory. The off-site analytical results will be used to validate the
results obtained from on-site analyses.

Table 6. Proposed sampling plan for treated water from Work Plan activities

‘Sample Analytical
Parameter Type Method TAT? Frequency MDIL2 Laboratory
Off-site NELAP-
RDX Grab, unfiltered | SW-846:8321A 7d 1 time/wk 0.1 pg/L. | accredited
laboratory
RDX Grab, unfiltered | SW-846:8330 24h 3 times/wk 2 ug/L LANL

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

v' If RDX concentrations collected under the above sampling plan are less than 6.3 pg/L,
then treated groundwater from CdV-9-1(i), CdV-16-4ip, and CdV-16-1(i) will move
directly from treated water storage to land application.

v' If an RDX result collected under the above sampling plan exceeds 6.3 ug/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.

v' If an RDX result exceeds 6.3 pg/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.

v" Resumption of land application may occur following replacement of the GAC
treatment vesse] and verification that RDX concentrations meet land-application
criteria.

9. Treated Water Storage. Treated development water and groundwater from CdV-9-1(i), CdV-
16-4ip, and CdV-16-1(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-9-1(i),
CdV 16-4ip, and CdV-16-1(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-9-1(i), moving on to
CdV-16-4ip, and ending with CdV-16-1(i). Wells CdV-9-1(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 Cafion 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 (July 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:

v Avoidance of watercourses, water bodies, and wetlands;
Avoidance of AOCs;
Avoidance of SWMUSs and SMAs;

Avoidance of cultural sites; and

-V T T

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 SWMUSs, 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-9-1(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 100 ft 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.
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» Operational Controls. Condition No. 4 of Discharge Permit DP-1793 establishes the
following conditions for the land application of treated groundwater:

v
v
v

Land application cannot result in water flowing from an approved land-application site.
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 h/d.
Land application must be supervised.

v" 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:

Page 9

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

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

e NMED-issued Discharge Permit DP-1793, LANL Groundwater Projects
(July 27, 2015)

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

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.

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.

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

LA-UR-16-21518 EPC-DO-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 ensure 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:

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

v 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 volume 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 fransporting 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;:

e the total volume of groundwater discharged;
e an estimated average application rate for the period of discharge;

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

e amap 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, source, 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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LA-UR-16-21518

CdV-8-1{i) Wall Complefion Report

W SEE FIGURE 8.3-1b FOR CdV-9-1{i) TECHNICAL NOTES
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CdV-16-4ip Well Reconfiguration Field Summary Report

LA-UR-16-21518

-1 A = 0.2%"- 1"nipple
Q.65 - swage
843 -4"0D
9.29" overall length A312 stainless steel
o shroud
5
£
-9
=
=3
-
sellin Waall  pel
INTAKE
PUMP SHROUD DETAIL _

/ 1" ball valve SO

=—— /B"ball valve

with hiose bark:
3/8" ball vahe
with hose barby

- 18" 1"nippte

FRONT VIEW SIDE VIEW
SAMPLING TREE DETAIL
. e 1.315 1D NUE Fernale
recovery coupling
184°(1.53ft) Packer body 175700
overall kength A304 stainless steet

Packer efarment (4)
=— 5.27x0.125"Viton
rubber disk

SIDEVIEW

K-PACKER DETAIL

| SEE FIGURE 3.0-2 FOR CdV-16-4ip SAMPLING SYSTEM AS-BUILT TECHNICAL NOTES |

TOTAL LENGTH LOCKING COVER ELEVATIONS (FT AMSL)
OF CASING AND SCREEN (FT) 11484 WELL CASING (top)  7466.1 N _'_I i e
BRASS CAP {marker) 74639 & k1P :
DEPTH TO WATER & )
FOLLOWING INSTALLATION (FT BGS) 814.2 (7/8/13) y !
BRASS SURVEY MARKER
<+ CONCRETE SURFACE PAD A- (17“ 3 ul !\37\ A’
= 24INCSG 0TO 593 (FTHGS :
PUMP COLUMN WEEP HOLE I
CEMENT SEAL 07O 503  (FTBGS) o] 025N DIA AT 29 (FT BGS)
Y ¥
N 5, 1
xﬂ‘%\q b4 gﬁ NOTES:
‘@-J"’)%C:l. {,j 1. Four evenly spaced four Inch diameter protecthe bollards
e oY TYPE OF CASING: instalied around outside of concree pad.
7 o » % MATERIAL A 2. Lengths and widths are oppraximate dimoenslans
=i =% IDEN) S0 ODON} 56
137 gold  JOINTTYPE
LS 4 Tvee oF screens: PLAN VIEW-SURFACE COMPLETION
SPOX £9]  MATERIAL A212 STAINLESS STEEL ® 0 T, w. o= &
e | IDON) 50 OD(IN) 56
K = SLOF SI2E (iN) 0.020 {PIPE BASED)
e :-21? &3  JOINTTYPE THREADED/CQUPLED
e L 2: STEEL MUSHROOM SECURITY CAP WITH LOCKING RAR 142" liquid-tight Rexible conduit
5% =07 [-INODTHREADED/COUPLED
X || G R I —— coymoL
2 - AINLESS STEEL P LUMN T , e
UPPERBENTONITESEAL 593 TO 8057 (FT BGS) 1597/ 2] pUMP COLUMN CHECKVALVES (x2)  BOLLARD L wooproTecTve T o
B 50| 202AND 317.2 FT AGOVE PUMP SHROUD STEEL CASING
“é‘%z;a 4 WELL SEAL
15 2 || BE50— 1.8 op eiusHTHREADED ARNSS SURYEYMARER
& TG  SCH B8O PYC TRANSDUCER TUBES (x2)
F&_\ £ e
F. e 1" o [Pyt
SN AR e e = P mus%lcsn Tl(JI;lTE BSGCS:';EEN INTERVAL Z
10/20SAND FICTERPACK B0 TO 8849 (FTBGS) += HH B @ - 5° STAINLESS STEEL ;ID b
A REENY Tt s i .| BOTTOM OF TRANSDUCER TUBES 880.5 (FT BGS) WELL CASING 4 7
| __ 4 DIAMETER GRUNDFOS PUMP WITH A
e < BOTTOM OF PUMP SHROUD 890.0 (FT 8GS)
2 9 L K-PACKER 901.2 TO 9028 (FTBGS) WELL HEAD DETAILS
T S SECTIONAA'
PR IR R
& dﬂ;;? © LS| SCREEN 2 ABANDONMENT MATERIALS:
1 | e
21 % __-‘-:-‘—;-”“ 10/20SAND 9024TO 977.2 (T 8GS) Wellseal piate 1" Stainless steet pump calumn access
e R o d—— 21N sgg;gﬂwc TREMIE PIPE, 80 FT, fupper plate 6375" diameter} \ Compression bolt (4)
3 a0 AgAN IN-PLACE 97570 1055 (FTBGS
LOWERBENTONITESEAL 8849 TO 10983 (FT 8GS) 5%, zz:-j) AR ! ) O
=05 4 NEATCEMENT 977.2TC 10725 (FTBGS) o o
T e
,9‘?9;, - {g 20/40 SAND  1072.5TO 10888 (FF BGS)
Z & _" ot :’éﬁg Z-IN SCH 40 PYC TREMIE PIPE, 90 FT, 1°PVC Transducer tube access Mamel 1"PVC DTW tube access
S A AR % Frecs Lo ‘fo of|  ABANDONEDIN-PLACE10SSTO 1146 (FT BGS)
1098.3 1105.3 ~ ™ % B
10/20 SAND FILTER PACK 1105.3 TO 11451 (FT BGS) gt | " |2 'W/20SAND - 1068570 1145 (FTBGS) Pump pawer cabile access
SCREEN 2 11308 TO 11414 (FTBGS) -k e
BOTTOM OF CASING 11460 {F7 BGS) e Purnp column and PYC fube (21 access holes 1 375" diometer
(o e o
BENTONSTE FILL 11451 TO 1505 FTBGS) P = _ 0 &
SLOUGH 11505 TO 1153.7 (FT BGS) St PLAN VIEW-WELL SEAL
BOTTOM OF BORING 1153.7 (FT BGS)
WELL COMPLETION DETAILS T ‘P M C CdV-16-4ip SAMPLING SYSTEM AS-BUILT SCHEMATICS Fig.
erranear Technical Area 16 {TA-16) Los Alamos National Laboratory 3.0-1
Drafted By: TPMC Date: August 28, 2013 Los A]amos' Naw Mexico *
Project Number: 86306 |Filename: CdV-156-4ip_ MWDF HOT TO SCALE

Figure 3.0-1

As-built schematics of monitoring well CdV-16-dip sampling system
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EPC-DO-16-064

ENCLOSURE 5
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

LA-UR-16-21518

FD 1able
Number | NMED )
Field greater |TableA-1
preparation Number of | Number of Human Number Greater | Other | Number Greater {Irriga than Tap
event location of max result code RFi Class Analyte Units| Analyses Detects Min Avg Max Health than HH DWS | than Other DWS | tion | Irrigation | Water

4558; 5771; 9203, 10484 CoV-16-1(i) F INORGANIC | Aluminum ug/L 4 o|— .- — — 5000 |— 19500
4559; 5771; 9203; 10484 Cdv-16-1(i} F INORGANIC [ Antimony ug/L 4 o|— — — — — — 7.26
4559; 5771; 8203; 10484 Cdv-18-1(i) F INORGANIC | Arsenic ugl 4 o|— — 100 - —_ — — 0.513
4558, 5771; 9203; 10484 Cd-16-1(i) F INORGANIC  |Barium uglft 4 4 18 18.8 178 1000 o]— o}— 0 3280
4559; 5771, 5203 10434 Cdv-18-1() F INORGANIC | Berytiium ugiL 4 o|— — — = — — 12.4
4559, 5771; 9203; 10484 CdV-18-1{i) F INORGANIC  |Boron ugiL 4 4 617 89.55 75.9 o}— of 750 0 3950
4559, 5771, 9203, 10484 Cav-18-1{i) F INORGANIC  |Cadmium uglL 4 a|l— — 10 — — — — 524
4558; 5771, 9203, 10484 Cav-16-1(i} F INORGANIC  |Chromium b/l 4 of— — 50 — — — — 13600
4559; 5771; 9203, 10484 Cdv-18-1(i) F INORGANIC  |Copper ugiL 4 4 888 15.82 24.8 ] 1000 of—~ 0 790
4558; 8203; 10484 CdV-16-1(i} UF INCRGANIC  |Cyanide (Total) mgrL 3 al— — — — — — 0.00146
4559, 9203; 10484 Cdv-18-1() F INDRGANIC  [Fluoride mg/L 3 3| 0.0428 0.0548 0.068 ol— 0j— 0 1.18
4559; 5771; 9203; 10484 Ca\/-16-1(i) F INORGANIC  |iron ug/L 4 of— — 1000 j— — — 13600
4559; 5771, 9203; 10484 Cdv-18-1(i) F INORGANIC |Lead ugh 4 o|— — 50 — — — — o
455; 5771; 9203; 10484 Cadv-186-1(j) F INORGANIC  |Mangansse ugil 4 4 241 486 796 ] 200 o}— o 2020
4558, 5771; 9203, 10484 Cav-16-1() F INORGANIC  |Mercury LG/ 4 o|— -— — — e — 0.626
4558; 5771; 9203; 10484 Cdv-16-1(} UF INORGANIC  |Mercury ug/L 4 o|— — 2 — o — — 0.626
4558; 9203; 10484; 5771 Cdv-18-1(i} F |INORGANIC  {Molybdenum ug/L 4 3 0.59 0.686 0.861 — o] 1000 ©8.7
4559; 5771; 9203, 10484 Cdv-18-1(j) F INORGANIC  |Nickel ug/L 4 4 236 3.03 6.06 — 200 0 ar2
4559, 9203; 10484 CdV-16-1(i) F INORGANIC  |Perchlorate ug/L 3 3| 0.505| 0523333333 0.538 — o|— 12.8|
4559; 5771, 9203; 10484 Cadv-16-1() F INORGANIC | Salanium ug/. 4 ] B e 50 — — - — 987
4559; 5771, 8203; 10484 Cav-16-1() F INORGANIC | Silver ug/L 4 Of — 50 — — — — at1.2
455; 5771; 9203; 10484 Cav-16-1(j) F INORGANIC  |Strontium ugiL 4 4 92.4 952 87.9 0|— 0|— 0 11800
4558, 5771, 9203, 10484 CaV-16-1{i) F INORGANIC | Thaliium ug/L 4 o|l— — — — — — 0187
4558, 5771; 9203; 10484 CaV-16-1(i) F INORGANIC  |Uranium ugiL 4 4| 0325 0.3875 0.473 30 o|— — 0 59.2
4559, 5771; 9203; 10484 CdV-18-1(i) F INORGANIC  |Vanadium ugiL. 4 4 1.88 248 3.03 ol— oj— o 83.1
4559; 5771; 9203; 10484 Cdv-16-1(} F INORGANIC  |Zinc ugil 4 4 22.5 41,475 70.7 0 10000 — o] 5960
45589; 9203 CdV-16-1(j) UF ORGANIC Acenaphthane ugl 3 0] o — — — — 535
4559; 5771, 8203 10278 CaV-16-1(i) UrF ORGANIC Acefong UL 4 of— —_ — — — — 14100
4559; 5771, 9203; 10278 Cav-16-1(i) UF ORGANIC Acrofain uglL 4 ol— —_ — —_ — — 0.0418
4559; 5771, 5203; 10278 Cdv-16-1(i) UF ORGANIC Acrylonitrile ugh 4 oj— — — — — — 0.523
4553 9203 CdVv-16-1{i) UF CRGANIC Anthracens ugL 3 a/— — — — — —_ 1720
4559; 5771, 9203, 10278 Cdv-18-1{) UF ORGANIC Benzena UL 4 o|— — 10 — — e — 4.54
4589; 9203 Cav-16-1() UF ORGANIC Benzidine ug/L 3 o|l— — — — — — 0.00107
4559; 9203 CdV-16-1(i) UF ORGANIC Benzo(a)anthracene vyl 3 o|— — — = — — 0.343
458589; 9203 CdV-16-1(i} UF ORGANIC Benzo(alpyrens ug/lL ki ol— — 0.7 — — — — 0.0343
4559; 8203 CdV-16-1(i) Ur ORGANIC Benzo(b)fiuoranthene uglt 3 o|— — — — — —_ 0.343
4559; 8203 CaV-16-1{) UF ORGANIC Benzo(k)luoranthene ugt 3 21— — — — - - 3.43
4559; 9203 Cav-16-1(i) UrF ORGANIC Bis{2-chloroethyllether ug/L 3 o|— — — — — — 0.136
5695; 4559; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Acetane ug/L 7 1 254 254 2.54 0]— oj— o 14100
4559, 5771; 9203, 10278 Cdv-16-1{i) UF CRGANIC Bromodichioromethane ugh 4 ] — — — — — 1.34
4559; 5771; 9203, 10278 Cdv-16-1() UF QRGANIC Bromoform ug/L 4 gl— — — — — — 919
4558; 5771; 9203; 10278 Cav-16-1{} UF ORGANIC Bromomethane ug/L 4 ol— — — — — — &
4558; 5771; 9203; 10278 CdV/-16-1(i) UF ORGANIC Butanone{2-] ugl 4 ol— — — — — — 5560
4558, 5771, 9203; 10278 CaV-16-1{i) UF ORGANIC Carbon Disulfida ugl 4 ol — - — — — 810
4559; 5771, 9203; 10278 CdV-16-1(j) UF ORGANIC Carbon Tetrachioride ugiL 4 o|— - 10 — — — — 4.53
4559; 5771, 8205 10278 Cdv-16-1() Ur ORGANIC Chioro-1,3-butadienef2-] ugiL 4 o|l— — . — — — c187
4559; 5771, 8203 10278 Cdv-16-1() UF ORGANIC Chiorobenzene ugit 4 o|— — - — — — 776
4559; 5771, 9203, 10278 Cav-16-1(i) UF ORGANIC Chiorodibromomethans v/l 4 o|— -— o — — - 1.68
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EPC-DO-16-064 ENCLOSURE 5 LA-UR-16-21518
Detections in composite sample of development water from CdV-9-1{i), 03/26/15
- Tt o Tallecton Date |~ Vid Prap— | PR MIa6 5 Fa I Yol Miethiod 1 Toalyie T T ST T ValKesmn ] T35 | TiTPU_TMBAT — ML ) ;

WST-500902 2015955 WST08.15-85408 03126415 F W WST EPA150.1 pH ‘acidity or Alkalinily of a solution Y 8.16 ] H NG NQ CELC 0.01 61 1 WST_PURC
WST-500802_ 2015-955 WSTDS-15-95410 03126/15 UF W WST EPA150.1 pH Acidity or Alkairity of a solution ¥ 8.31 su H NG NQ GELG, 001 0.1 1 WST_PURG
WST-600802 2015855 WET08.15-05408 03726115 F W WST EPA310.1 _ |K-GCOA+HCO Alkalinty-CO3+HCOB Y 742 mgiL NG NG GELC 0.726 2 1 WST_PURG
WET-600002 2015-955 WST09-15 85410 03726115 UF W WST EPABI01___ |LKCO3+HCY ARalinity-CO3+HCO3 ¥ 5.7 mail. NG NG GELC| 0.725 2 1 WST_PLRG
WST-600802 2015955 WST08-15-85409 03126015 F W WET SW-B46:8010C A Alumirum Y 1710 g/t N NQ NQ GELC 68 200 1 WST_PURG
WST-600502 5015055 WST09-15.95410 03028015 UF W WST SW.B4B:6010C Al Aluminum ¥ 8280 ug/L N NG NG GELC o8 200 1 WST_PURG
WST-600502 2015-855 W5T08-15-05410 0326/15 UF [ WST | SW-46:8321A_MOD | 19408-51-0 Amino-2.6-diniirataluened-| ¥ 3.74 i NQ NG GELC 0.32 7 2 WST_PURG
WST-600502 2015.955 WET08-15.05410 03726015 UF W WET__| SW-848:8023A_MOD | 36572.78-2 Amino-+,8-dinitrotoluana[2-] Y 0.688 ugl J J J_LAB GELC 0.32 1 2 WST_PURG
WST- 800502 2015-855 WST09-15-05400 02728115 F W WET SW-845 6020 ~ &b imony Y 1,68 ugl J J J [AB GELC 1 1 WST_PURG
WST-600003 2015955 WET09-15.05410 03726115 UF W WET SW-B46:6020 Sb Antimony ¥ K] e J J J_LAB GELC i 1 WST_FURG
WaT 600502 2015-856 WBT0g- 15-05409 03/26/15 F W WET SW-846 6020 As Arsanic Y 712 gl J J J_LAB GELC 17 1 WaT_PURG
WST-600002 2015-855 WST05-15-95410 03/128/15 UF W WaT SW-546.6020 A% Arvenic ¥ 249 ug J J J_LAB GELC .7 1 WST_FURG
VWST-600802 2015-955 WSTO-15-85409 "arRENS F W WST SW-B46:6010C Ba Barium ¥ 19.4 gl NG NG GELC 1 5 1 WST_PURG
WST-600002 2015-855 WST09-15.95410 03126/15 UF W WT SWB46.6010C Ba_ Benum ¥ 48 gl NQ NG cELC] 1 5 1 WST_PURG
WST-600902 2015955 WST08-15-8540 3726015 F W WST SW-B48:6010C B Boron Y 112 uglt NG NQ GELC 15 50 3 WST_PURG
WaT-800902 2015685 WST08-1585410 028015 UF W WST SW-B45,6010C B Boron ¥ 134 ugh NQ ) GELC 5 50 i WST_PURG
WET 600902 2015855 WST08-15-05408 032615 F W WST EPA:300.0 Br-1) Bromide ¥ 0.0738 mglL J J J_LAB GELC 0.087 0.2 1 WST_PURG
WST-800002 2015.655 WST08-15-95410 03728115 UF W WET EPA:300.0 Bri-1) Bromide Y 00867 mglL J J J_LAB GELD, 0.0657 02 1 WST_PURG
WST 500902 2015858 WST00-15-95410 0365 UF W WST SW-848.62608 78933 Butanone|2-] Y 3.42 ugll J J- Ve GELC, 2 5 1 WST_PURG
WST-800802 2015-055 WST08-15 95408 0326115 F W WST SW-846.6010C Ce Caicum Y 133 mgil. NG NQ GELC) 0.05 ¥ 1 WST_FURG
WST 600902 2015856 WST02-15-95410 0326715 UF [ WST SW-B46:6010C Ca Caicum ¥ 5.48 mgiL NQ NQ GELC] 0.05 1 WST_PURG
WST-800802 3015-055 W5T09-15 95409 0372615 F W WST EPAS00.0 CH-1) Chiaride ¥ 5.07 mgiL NG NQ GELC 0.067 . 1 WST_PURG
WS T 600902 2015955 WSTOB-15-95410 0215 UF w WaT EPA3000 Ci-1) Chioids ¥ 5.08 mglL NQ NQ GELC] 0.067 0. 1 WST_PURG
WST-800802 2015855 W09 1595410 0G128/18 UF W WaT SW.E45.82608 | 541-73-1 Dichiorcbenzens(1 3] ¥ 563 ugl J ¥ Ve GELC 03 1 1 WST PURG
WST-600902 2015655 WST0S-15-85411 OWZ6/15 UF [ FD SW-BAEM2608 | 544.731 Dicnlorobenzensi1.3-) ¥ 043 ugl J ¥ Vo GELC 03 1 1 oC
WST-E00802 2015-955 WST09-15 85408 0GR28/15 F " WeT EPA300.0 F(-1) Fluorida ¥ 0183 gL NG NG GELC 0.033 0.1 1 WET _PURG
WST-B00202 2015556 WST08-15-05410 TW2615 UF W WST £PA300.0 F(-1) Fluonde v 0161 mg/ NQ NG GELC 0033 0.1 1 WST_PURG
WST-E0002 2075655 WST08-15-5410 03RA15 UF w WET EPA-900 GROSSA Gross alpha ¥ 269 pGilL NQ NG GELC| 18 lase 1 WST_PURG
WET-600902 2015955 WST08-15-65410 032615 UF W wsT EPAGD0 GROSSE Gross beta Y 846 pCiL NQ NG GELC| D667 | 169 1 WST_PURG
WST-500502 2015-955 WS T00-15 95400 03726115 F W WST SM.A23408 | HARDNESS Haraness Y 545 mglL NG NG GELC 0.453 124 3 WST_PURG
WST-600902 2015855 WST06-15-95410 0326015 UF W WaT SM.A2340B | HARDNESS Hardress Y 23.8 mglL NQ NQ GELG) 0.453 124 1 WST_PURG
WST-800802 2015-955 WET09-1585410 03726115 UF W VST | SWB46:8321A_MOD| 2691-41-0 HMX ¥ 192 uglL NG NQ GELC 0.32 1 2 WST_PURG
WET-600902 2015955 WET0B-15-05409 03126/15 F W WET SW-848:6010C Fa ion Y 757 ugh. NG NG GELGC 30 100 1 WST_PURG
WST-800002 2015-855 WST09-15-85410 08726/15 UF W WST SV.BAB:6010C Fo iron Y 3400 ugil NG NQ GELC| 30 100 1 WST_PURG
WST-600902 2015955 WST06- 15-65400 037261 F W WET SW-B46 6020 b Lead Y 312 gl NG NQ GELG] 05 2 1 WST_PURG
WST-800802 2015-855 WST00-15-85410 0872611 Ur W WS T SW-846 6020 ) Lead Y 068 ugil Q NG GELC) 05 2 [ WST_PURG
WST-600902 2015855 WST08-15-36408 03126/15 F W WET SW-BAE:B010C Mg Magriesi Y 0519 mg/lL NG NG GELC 011 0.3 1 WST_PURG
VYST-600802 2015-655 WSTH0-15.95410 03/26/15 UF W WST SW-846:5010C Mg Magnesium Y 241 gL NG NG GELC 0.11 03 1 WST_PURG
WET-600902 205055 WST09-15-85408 031265 F W WST SW-B46:8010C Mn M Y 8.45 ugiL J J J_LAB GELC ) 10 1 WST_PURG
WET-600902 2015-858 WET09-15-95410 0326015 UF W WST SW-846,6010C M ga Y 301 ugll NG NG GELC 2 10 1 WST_PURG
WaT-600500 2015955 WST09-15-05410 0372615 UF W WaT SW-BAB:0060B | 1634-0d-4 Methyl tert-Butyl Ether Y FET] gl J 7 Vo GELC] 0.5 1 1 WST_PURG
WST-600502 2015-856 WS T08-15-05411 03726016 UF W FO SW.BAE:8260B__| 1634044 Methyl tert-Butyl Ether Y 108 gl J- Ve GELC 03 1 1 ac
WST-600802 2015955 WST00-16-95400 03726115 F W WST SW-848:8020 Mo Molybdenum Y 9.24 ugl NQ NG GELC 0165 05 1 WST_PURG |
WS T-600902 2015-085 WST09-15-05410 03726115 UF W WaT SW-846 6020 Mo Molybderum Y 804 gl NQ NG GELC 0.165 0.5 1 WST_PURG
WST-800502 2015955 WST09 15 95400 03126115 £ W WaT SW-846:6020 Ni Nickal Y 0554 gl J J J_LAB GELC 05 2 1 WST_PURG
WST-600902 2015955 WST0S- 15-95410 0A/ZBI15 UF W WaT SW-846.6020 Ni Nickel ¥ 138 ugh J J 1 LaB GELC 05 F 1 WST_PURG
WST-600002 2015355 WST09-15-95408 04/26/15 F v WS T EPA353.2 NOI*NO2-N Nitrato-Nitrite as Nitrogen Y 1.1 mglL NQ NQ GELC 0.085 028 5 WST_PURG
WST-600002 2015055 WST06-15-95410 08726415 UF W WST EPA 3632 NO3+NOZ-N Nitrate Nirits 2s Nirogen Y 117 mgl NQ NQ GELC 0.085 025 5 WST_PURG
WST-500902 2015.955 WST108.-1595410 0828/15 UF W WST | SWB4S8321A MOD| 88722 Nitrotolusne[2-] Y 0.504 ugh J J J_LAB GELC| 0228 1 2 WST_PURG
WST 600802 2015-855 WST00-15-95410 326015 UF W WST EPA1B64A__ [OIL_GREASH Gil and Grease Y 2270 vaL JR J J_LAB GELC| 1510 5410 1 WST_PURG
W T-800202 2015955 WST09.15.95409 0328015 F W WaT SW.B46:6850 CIo4 Parchiorate Y 0351 gL &) NG GELC 0.05 02 1 WST_PURG
WST-600302 2015855 WST08-15-85410 03EAS UF W = SW-846.6850 Cio4 Parchiorata Y 0435 ugl [ NQ GELC 005 02 WST_PLRG
WST-800502 2015-355 WS T09.15.95400 03228018 F W WeT SWB45.6010C K Folossh ¥ 20817 gl J J J_LAB GELC| 0.05 .15 WST_PLRG
WST-500902 2015855 WST0B-15-85410 0372615 UF W WET SW-B4E 80100 K Fomssum Y 0437 mglL NG NQ GELC) 0,65 015 WS1_PURG
WS T-800802 2015855 WST09-15.95410 0328415 UF w Wal EPA903.1 Ra-226 Radium-228 Y 101 pCIL 7] R10.R33 GELC| D267 {068 WST_PURG
WSTE00002 2015955 WST08-15-85410 03726115 UF W WaT EPA-904 Ra-228 Radium-228 Y BA7 pCIL NQ NQ.R33 =T R 319 WST_PURG
WST-800802 2015955 WaT08. 1595410 03726115 UF W WoT | SWe468321A MOD| 121824 RDX Y Za2 ugi NG NQ GELC 32 10 20 WST_PURG
WST-600902 2015955 WST08-15-85400 0726115 F W WaT SW-B4EB010C $ioz Silicon Dioxde ¥ 52.5 mglL NG NG GELC 053 PRES 10 WST_PURG
WST-E00802 2015655 WST09 1595410 03726/15 UF W Wal SWB4B:6010C SI02 Silicon Digxide Y 8832 gl NG NQ GELC 055 213 10 WST_PURG
WST-600902 2015955 WST0S-15-65400 0326015 F W WST SW-B46:6010C Na Sodium Y 42 mglL NG NG GELC) 0.1 03 1 WST_PURG
WST-800802 2015955 WST08-15-95410 03/28/1E UF W WaT SWB4B:8010C Na Sodi v 428 mglL NR NQ GELC| o1 0a 1 WST_PURG
WST-600802 2015855 WSTO0-15-65400 03Z6/15 F W WST EPA120.1 ___ SPEC_CONDY Spodhic Conductance Y 77 uSicm NQ NQ GELC 363 145 i WST_PURG
WST-500202 2015-958 WE 091595410 03/26/18 uF W WoT EPA120.5___ BPEC_COND Specific Conductance Y TB0 uS/cm NQ NQ GELC| 283 145 WST_PLRG
WS T-600802 2015855 WST00-15-95400 0326015 F W WST SW-546 60100 Sr Strontium Y 187 ugl NQ NG GELC 1 5 WST_PURG
WST-800502 2015-958 WET09-15-95410 03126/15 UF W WoT SW-B46:80100 8r Strontiom Y 74.8 ugl_ NG NG GELG 1 5 WST_PURG
WS T 600902 2015855 WST00-16-05409 03726015 F W WST EPA300.0 §04(2) Sulfate ¥ 722 m/L NG NG GELC [RES né 1 WST_PURG
WET-800602 2015-055 WST09-16 05410 03726115 UF W WST EPA300.0 SO4(-2) Sulfate Y 7.23 gl NG NQ GELC 0133 0.4 1 WET PURG
WS T 500902 2015955 WST08-15-95410 03126716 UF W WST | HASL30005GTH | Th228 Thorium-226 Y 127 G NG NG GELC| _ 0.048_ | 005 1 WST_PURG
WST-600002 2015355 WST08- 1595410 03726115 uF W WST | HASL-3001SOTH | Th-230 Tharium-230 ¥ 2.45 pCiL NG NQ,R33 GELC| 00886 | 0.07 1 WST1_PURG
WET-600902 2015655 WST09-15-65410 03/26/16 UF W WST | HASL30050TH | Th2se Therfum-232 ¥ 261 pCiL NG NG CELC| 00683003 1 WET_PURG
WST-600002 2015955 WST08-15-05409 00/26/15 F W WaT EPA'160 1 DS Tatal Dissolved Solids Y 118 mgiL NG NG GELC 34 143 1 WST_PURG
VWS T-600802 2015-955 W5T00-15.65410 08726115 UF W WET EPA.160.1 TDS Total Dissolved Solids ¥ 360 mgiL NG NQ GELC 1.9 50 1 WST PURG
WS T-600900 2015955 WST08-15.55410 0612615 UF W WST EPA'1802 785 Tolsl Suspendad Solids Y 586 mail NQ & GELC T4 50 1 WST_PURG
WS T-600902 2015955 WET09.15-95408 0326115 F W WET SV.B46.6020 U Uranium ¥ 3.29 gl NG NQ GELC! 0.087 02 1 WST_PURG
WET-600502 2015855 WST09-15-85410 03R6A5 UF W WST SWEB46:6020 u Uranium Y 77 ug/l NQ NG GELC 0.067 02 1 WST_PURG
WS T-800902 2015055 WST09-15-95409 03/28/15 F W WST SW845.8010C v Vanad| ¥ 332 U J J J_LAB GELC 1 5 1 WS1_PURG
WS T-600902 2015855 WST08-15-05410 03726015 UF W WST SWeB4B:6010C v Vanadium Y 456 ugl i J JLAR GELC 1 5 1 WST_PURG
WST-800802 2015-855 WS T08-15-95409 03726/15 F W WST SW-B48:6010C Zn Zine Y 118 ugl 7 1108 GELC 33 10 1 WST_PURG
WST-500802 2015955 WET09-15-95410 03726015 UE W WwsT SW-845:6010C Zn Zinc Y 244 ugl nNQ nNO GELC 53 10 1 WST_PURG
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EPC-DO-16-064

ENCLOSURE 5
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

LA-UR-16-21518

umber NWED |
Field greater | Table A-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 Hesalth than HH DWS | than Other DWS | tion | Irrigation Water

4550: 5771, §203; 10278 CaV-16-1() UF CRGANIC Chicrosthang ug/lt £ a|— o — — — 20200
4559; 5771, 9203; 10278 CdV-16-1(i} UF ORGANIC Chicroform ugil 4 0|— 100 — — — — 2.28
45859; 5771, 9203, 10278 CdV-16-1(}) Ur ORGANIC Chicromethane [T 4 0|l— “— — — -— 20.3
4559; 9203 CaV-16-1(i} UF ORGANIC Chicronaphthaiens{2- UL 3 o|— —_ —_ — — 733
4558; 9203 Cav-16-1(i) UF ORGANIC Chiorophenolf2-f ugl 2 0| — — — — a1
4558; 5771; 9203; 10278 Cav-16-1(i) UF ORGANIC Chlorololuonef2-] ug/t 4 o|— — — — — 233
4558; 9203 CaV-18-1(i) ur ORGANIC Chrysens ugi 3 01— — — — — 34.3
4559; 9203 CAV-18-1(i) ur ORGANIC Dibenz{a, h)anthracens ugh. 3 0]— — - — — 0.706
4559; 5771, 9203, 10278 CdV-18-1{) UF CRGANIC Dibromeo-3-Chioropropanef1,2-] ug/L 4 o — — — — 0.00335
4559, 5771, 9203, 10278 CdV-16-1(i} UF ORGANIC Dibromosthanef,2-] ugl 4 ol— 0.1 — — — — 0.0745
4550; B771: D203, 10278 CaV-16-1(7) urF ORGANIC Dichiorobenzensf1,2-] ug/lt 8 ol— — — — —_ 302
4559; 6771; 9203 10278 Cav-16-1(#) urF ORGANIC Dichiorobenzens(1,4-] uplL 8 §[— — — — — 481
4559; 9203 CdV-15-1(i) urF QRGANIC Dichlorobenzidine{3,3] ugl 3 a|— — — o — 1.24
4558; 5771; 9203; 10278 CdV-18-1(i) UF ORGANIC Dichiorodifluoromeathane ugl 4 o|1— — — - — 197
4559; 5771; 9203; 10278 CdV-18-1(]) UF ORGANIC DichforoethanefT,1-] ugi 4 0|— 25 — — — — 27.5
4559; 5771, 9203; 10278 CdV-16-1{j) UF ORGANIC Dichioroethane[,2-] ug 4 o|— 10 e — — — 1.71
4558: 6771; 9203; 10278 CdV-16-1{}} UF ORGANIC Dichlorosthenef1,1-] uglL 4 o|— 5 — — — — 284
4559; 5771, 9203, 10278 Cav-16-1(it UrF CRGANIC Dichlorosthene]cis-1,2-] ugh. 4 0]— — — — — 365
4559; 5771, 9203, 10278 CaV-16-1{j) Ur ORGANIC Dichiproethenefirans-1,2-] Ul 4 of— — — - — 932
4559, 9203 Cdl-186-1{0) UF ORGANIC Dichiorophenoif2, 4] ugL 2 oal— — — — _ 453
4559; 5771, 9203; 10278 Cov-18-1()) urF ORGANIC Dichloropropanef1,2-] ugl 4 a|— — — — — 4.37
4558; 5771; 9203; 10278 Cav-18-1() UF ORGANIC Diethyl Ether ugll 4 0|— — — — — 3930
4568; 8203 Cav-16-1(i) UF ORGANIC Disthylphthalate ugfL 2 o|l— — — — — 14800
4558; 8203 Cav-16-1() UF ORGANIC Dimethylphenol{2,4-} ug/l. 2 1] — — — - 354
4559; 9203 Cav-16-1(} ur ORGANIC Di-n-bistyiphthatate ugh 2 0]— — — — — 885
4559; 5203 CdV-16-1(}) UrF ORGANIC Dinitro-2-methyiphenoif4,6-J UL 2 a|— - — — — 1.51
4559; 9203 CdV-16-1{i} UF ORGANIC Dinitrophenol{2,4-] ugi 2 o|— — o — — 38.8
4559, 9203, 10276; 10484 CaV-16-1(i) UF ORGANIC Dinitratoluenef2,4-] ugL ] ol— e — — — 237
4550; 9203; 10278; 10484 CdV-18-1(i) UF ORGANIC Dinitrotolusnaf2,6-] g ] ol— — —_ — — 0484
4558, 9203 CaV-16-1()) urF ORGANIC Dioxanef1,4- ugA 2 o}— — — — — 7.76
4559; 5771; 9203; 10278 Cdv-16-1(i) UF ORGANIC Ethyl Methacrylate uglL 4 o|— — — — — 455
4558; 5771, 9203; 10278 CdV-18-1() uF ORGANIC Ethylbenzene (78 4 o|— 750 — - — — 14.9
4559; 9203 CdV-18-1{) Ur CRGANIC Fiuoranthene v/l 3 o|— — o — — 802
4559; 9203 Cav-16-1() UF ORGANIC Flucrens uglh 3 0|— — — — — 288
4559; 9203 CdV-16-1() UF CRGANIC Hexachiorobenzene ugrl 3 o|— —_ — — —_ 0.487
4559: 5771, 9203, 10278 CaV-16-1() ur ORGANIC Hexachiorobuladiene ugA. 6 o|— o — — — 255
4559; 9203 CdV-16-1(i} UF ORGANIC Hexachloroeyclopentadiene ug'lt 2 o|— — — — — 27.8
4559, 9203 CdV-16-1(}) UrF ORGANIC Haxachloroethane ugrL 2 0|— — — — — 6.8
10278; 8203 CDOV-8-1(d UF CRGANIC Acetone ug/L. 3 1 185 18.5 18.5 0)l— a|l— 14100
4559 9203 CoV-18-1(i) LF ORGANIC indeno(1,2,3-cd)pyrene gL 3 o{— — — — — 0.343
4559; 5771; 9203; 10278 CaV-18-1(i) UF ORGANIC Isobutyf alcohol ug/L 4 ol— — - — e 5910
4558; 9203 Cdv-18-11i) UF ORGANIC isophorona ug/L 2 ol— — — —_ — 779
4558; 5771, 8203; 10278 Cav-16-1(i) UF ORGANIC Isopropyibenzene ug/ 4 G- —_ —_ — —_ 447
4558; 5771, 9203 10278 CdV-16-1(}) UF ORGANIC Methacrylonitriie gl 4 o|— — — — — 1.91
4559; 5771, 9203, 10278 CdV-16-1{} Ur CORGANIC Methy! Methacrylate uglL 4 o|l— o e — e 1390
9203, 4559 Cdv-18-1(i} UF ORGANIC Bis(2-ethylhaxyl)phthalate ug/L 2 1 439 4,39 4,39 ol— oj— 556
4550; 5771, 0203 10278 Cav-16-1(i) UrF ORGANIC Methyi-2-pentancnefd-] vgh 4 o|— — — - . 1240
4559; 5771: 9203 10278 Cdv-16-1(i) urF ORGANIC Methylene Chigride ug/h 4 | 100 — — - — 106
45859, 5771; 9203 10278 Cdv-18-1(i) UF QRGANIC Naphthalene ugd 7 o|l— — — — — 1.85
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EPC-D0O-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

NuUmber WWED |
Field greater | Table A-1
preparation Number of | Number of Human Number Greater | Other | Number Greater |irriga than Tap
event location of max result code RFI Class Analyte Units| Analyses Detects Min Avg Max Health than HH DWS | than Other DWS | tion | Irrigation | Water
4559; 9203; 10278; 10484 CdV-16-1(7} UF ORGANIC Nilrobenzens ug/L (i g|l— — — — — — — — — 14
4559; 9203 CdV-16-1(i) UF ORGANIC Nitrosodirnethylamine{N-] ugl 3 0|l— — — — — — — — — 0.00165
4550; 9203 CdVv-18-1(j) UF ORGANIC Nitroso-di-n-butylaminaefN-] ugh 3 a|— — — — — — — — — 0.0272
4559; 9703 Cdv-16-1(i) UF ORGANIC Nitrosopyrrofidine{i-] ug/lL 3 o|— — . — — — — — — 037
4559, 9203; 10278; 10484 Cov-16-1() UF ORGANIC Nitrofoluenef2] gL 4 0f-— — — — — — — — — 3.13
4558; 5203; 10278, 10484 Cav-16-1() UF CRGANIC Nitrofoluenef3-] ugL 4 o|— — — — — — — — — 1.74
4559; 9203; 10278; 10484 CaV-16-1(j} UF ORGANIC Nitrofoluenafd-} ugl 4 o|— — — — — — — — — 424
4559; 9203 CaV-18-1(i) UF ORGANIC Pentachiprobenzeng uglt 2 o|— — — — — — — — — 307
4559; 9203 CaV-16-1(i) UF CRGANIC Pantachiorophenol UL 3 a|— — = — — — — e o 0.4
4559; 9203 Cdv-16-1(i) UF ORGANIC Fhenanthreng uglL 3 oj— — — — — — — — — 170
4559; 9203 Cav-16-1{i) UF ORGANIC Phenof ug/t 2 o}— — — — — — — — — 5760
4559; 9203 Cdv-16-1(i) UrF ORGANIC Pyrene ugl 3 o|— — — — — — — — — 117
4559; 5771; 8203; 10278; 10484 Cav-16-1(i} UF ORGANIC HMX ugil. 5 5 1.43 1.586 1.7]— o|— o|— 0 1000
4559; 5771; 9203; 10278 Cdv-16-1() UF ORGANIC Styrene ugl 4 o|— o — — — — — — — 1210
4550; 9203 Cdv-16-1{i} UF ORGANIC Tetrachiorobenzenef1,2,4,5] ug/L 2 o|— — — — — - — — — 1.66
4559; 5771, §203; 10278 CdV-16-1(j) UF ORGANIC Telrachoroothanef1,1,1,2-] ug/lL 4 o|l— — — — —_ — — — — 572
4559; 5771, 8203; 10278 Cd\/-16-1(j) UF ORGANIC Tetrackiorosthansf1,1,2,2-] ug/lL 4 o|— — — 10} — — — — — 0757
4550, 5695; 5771; 7044; 10278; 10484 CDV-16-4ip §1 UF ORGANIC HMX ugil 9 9 8.33| 8047777778 9.94|— o]— 0{— 0 1000
4550; 9203; 10278; 10484 Cav-16-1() UF ORGANIC Tetryl gl 4 o] e .- — — — — — — 3.4
8203; 10278 CDV-9-1{i) UF ORGANIC HMX ug/L 3 3 2.42| 3.146666667 3.56{— Of— o|— 0 1000
4559; 5771; 9203; 10278 CdVv-16-1(}) UF ORGANIC Trichioro-1,2, 2-triffuoroethane(1, 1,2 ugll 4 o|— — — — — — — —_ — 55000
4558; 5771; 9203; 10278 CdV-16-1(} UF ORGANIC Trichlorobenzenes(1,2,4-] ugh 6 o|— — o — o— — — — —_ 298
4559; 5771; 9203; 10278 CdV-16-1(i) UF ORGANIC Trichloroethana[1,1,1-] ug/l 4 o|— — — 60 |— — —_ — — BOOO
4559; 5771, 9203; 10278 Ca\v-16-1(i} UF ORGANIC Trichloroathanef1, 1,2-] ugAh. 4 0f— - — 10— — — — — 0415
4559; 5771, 8203 10278 CoV-18-1{i) UF ORGANIC Trichioroethens ugrt 4 (1] — — 100 |— — — — — 282
45509; 5771, §203; 10278 CaV-16-1{i) UF ORGANIC Trichiorofiucromeihans gL 4 o|— — — — — — — o — 1140
45589; 9203 Cav-16-1(i) UF ORGANIC Trichlorophenoif2,4,5-] ug/L 2 o|— — — — — — e — o 1170
4558, 9203 Cdv-16-1() UF ORGANIC Trichiorophenci{2.4,6-] ug/L 2 ol— — — — - — — — — 11.9
4559; 5771; 9203; 10278 CdV-16-1(]) UF ORGANIC Trichioropropansf?,2,3-] ugl 5 Gl— — — — — — — — — 0.00747
4558; 9203; 10278; 10484 CdV-16-1(} UF ORGANIC Trinitrotoluenaf2,4,6-] ugh 4 ol— — — — — — — — — 9.8
4559; 5771, 8203; 10278 Cd\-16-1{} UF ORGANIC Viny! acetate ugl. 4 of— — — — — — — — — 409
4559; 771, 8203 10278 Cav-16-1(} UF ORGANIC Vinyl Chioride uglL 4 o|l— — — 1— — o - — 0.201
4559; 5771, 8203; 10278 CaV-186-1(j) UF ORGANIC Xylenef1,2-] ug/L 4 o|l— — — — — — — — —_ ¥ 183
4559; 5695, 5771, 7044; 10484 Cav-15-1(j) F INDRGANIC | Afuminurm ugh 8 o|— — — — — — — 5000 |— 19900
4559, 5695; 5771, 7044; 10484 Cav-16-1() F INORGANIC  |Antimony ug/ 8 0 — — — — — — — — 7.26
4558; 5696; 5771, 7044; 10484 Cav-16-1() E INORGANIC  |Arsenic UL 8 o|— — — 100 |— — — — — 0.513
4569, 5895; 5771; 7044; 10484 CDV-16-4ip §1 F [INORGANIC  |Barium ugiL 8 8 273 3.01 3.3 1000 0f— Of— 0 3280
4558; 5695; 5771; 7044, 10484 CDV-16-4ip 51 F INORGANIC  |Baryliium ugi 8 ol— — —_ — — — — — — 12.4
4559; 5695; 5771; 7044; 10484 CDV-16-4ip S1 F INORGANIC  |Boron ugfl. 8 ] 62.4 83.7125 87 1f— 0{— ol 750 o 3950
4558; 5505; 5771; 7044; 10484 CDV-16-4ip 51 F INORGANIC  |Cadmium gL 8 o|l— — —_ 19— — — — — 5.24
5771; 4559; 5895; 7044; 10484 CDV-16-4ip 51 F INORGANIC  |Chromium ugil B 1 273 273 2.73 50 ol — o|— 0 13600
4559; 5695; 5T71; 7044; 10484 CDV-16-4ip S1 F INORGANIC |Copper ugl g ol— — — — — 1000|— — — 790
4559; 5695, 5771; 7044; 10484 ChV-16-dip §1 UF INORGANIC | Cyanids (Total) mgA. & of— — — — — — — — — 0.00746
4550; SB05; 5771, 7044; 10484 CDV-16-4ip 51 F INORGANIC  |Fluoride mg/L 8| 8| 0.0875 0.0818 0.093|— o] — ol— 0 1.18
4550, 56895, 5771, 7044; 10484 CDV-16-4ip 51 F INCRGANIC  |[Iron ugil 8| 1 339 339 33.9— 4] 4000 ol— 0 13400
4558; 5695; 5771; 7044; 10484 COV-16-4ip 51 F INORGANIC |Lead ug/ 8 o|l— — — 50 j— — — — — —
4559; 5695; 5771, 7044; 10484 CDV-16-4ip ST F INORGANIC  |Manganese ug/L 8 o|— — — — - 200|— — — 2020
4558; 5695; 5771; 7044; 10484 COV-16-4ip 51 F INORGANIC  |Mercury gL 8 o|— o — 2|— — — o - 0.626
4658; 5605; 5771; 7044; 10484 CDV-16-4ip 51 UF INORGANIC  |Mercury ug/L 8 o|l— — — 2|— — — —_ — 0.626
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ENCLOSURE 5
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

LA-UR-16-21518

NUMBer NWMED |
Field greater |Table A-1
preparation Number of | Number of Human Number Greater | Other | Number Greater |Irriga than Tap
event lacation of max result code RFl Class 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 ugiL 8 6|  0.45] 0.570333333 0.637 ol— o] 1000 o 98.7
5685, 5771; 7044; 10484; 4558 CDV-16-4ip §1 F INORGANIC  |Nickel ugrL 8 6| 0526] 0619835333 0.727 o|— 200 0 372
4559; 5695; 5771; 7044; 10484 CDV-18-4ip §1 F INORGANIC  |Perchlorate ugil 8 8| 0337 0.360375 0.397 ol— — 0 13.8
4559; 5695; 5771; 7044, 10484 CDV-16-4ip 51 F INORGANIC | Selenium ug/L 8 o|l— - 50 — — — — 98.7
4550; 5695; 5771; 7044; 10484 CDV-16-4ip 51 F INORGANIC | Silver uglt. 8 ol— — 50 — - — — 812
4559; 6685; 5771; 7044, 10484 CDV-16-4ip 51 F INORGANIC [ Strontium ugiL 8 gl 558 60.4875 65.8 1] o|— 0 11800
4559; 5655; 5771, 7044; 10484 CDV-16-8ip §1 F INORGANIC | Thalfiurm ug/lL g 0{— — — — —  |= 0.187
4550; 5695, 5771; 7044; 10484 CDV-18-4ip $1 F INORGANIC  |Uranium ugiL 8 8] 0.423 0467825 0.518 30 of— o|l— 0 59.2
4559; 5685; 5771; 7044; 10484 COV-16-4ip 51 F INORGANIC  |Vanadium ugiL 8| 8] 152 2.40126 2.87 0|— o]l— 0 63.1
4550; 5605; 5771; 7044; 10484 CDV-16-4ip 51 F INORGANIC  |Zinc ugit 8 ol— — 10000 |— — |- 5960
4558; 5695; 5771, 7044 CDV-16-4ip §1 UF CRGANIC Acenaphihene ugt 6 g|— — — —_ i 535
8203; 10278, 4559; 5771 Cdv-16-1(i) UF ORGANIC Methyl tert-Buty| Ether ugit 4 2 1.19 123 127 o|— (1] o 143|
4559; 5695; 5771, 7044; 10278 CDV-16-dip 31 UF ORGANIC Acrolsin ugL 8 ol— — — = — — 0.0415
4550; 5605; 5771, 7044; 10278 CDV-16-4ip 51 UF ORGANIC Acrylonitrite ug/L 8 o|— o — — — — 0.523
4559; 5685; 5771, 7044 COV-16-4jp 51 UF ORGANIC Anthracene ugrL 6 o|— — —_ — — — 1720
4559, 7044 CDV-16-4ip 51 UF ORGANIC Arpclor-1016 ugl 3 o|— — — — — — 14
4558; 7044 CDV-16-4ip §1 UF ORGANIC Aroclor-1221 uglt | o{— — — — - = 0.0554
4559; 7044 CDV-164ip 51 UF ORGANIC Aroclor-1232 ugit 3 ol— — — — - | 0.0554
4558; 7044 COV-16-4ip 87 UF CRGANIC Aroclor-1242 ug/it 3 o|— — — — — 0.389
4559; 7044 CDV-16-4ip 51 UF ORGANIC Aroclor-1248 uglL 3 ol— — — — —_ 0.389
45598; 7044 CDV-16-4ip 51 uF ORGANIC Aroclor-1254 ugl 3 o|— — — — — |- £1.389
4550; 7044 CDV-16-4ip S1 UF ORGANIC Aroclor-1260 uglL 3 G|— — — - — |- 0.389
4558; 5655; 5771, 7044; 10278 CDV-16-4ip §1 UF ORGANIC Benzene ugll 7 o|l— — 10 — — - — 4.54
4550, 5655; 5771, 7044 CDV-16-4ip §1 UF ORGANIC Benzidine ugl B o|— — — — — — 0.00107
4559; 5695; 6771, 7044 COV-16-4ip 51 UF ORGANIC Benzofa)anthracene gl & [ B — — — — — 0.343
455%; 5695; 5771; 7044 CDV-16-4ip 51 UrF ORGANIC Benzo{a)pyrene uglL 6 0]— — 07 — — — — 0.0343
4558; 5695: 5771; 7044 CDV-16-dip 51 Ur CRGANIC Benzo(b)fuoranthene ugh § o|— — —_ — — — 0.343
4558; 5608; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Benzo(k)fluoranthene ugl [ o|— — — -— — - 3.43
4559; 5695; 5771; 7044 CDV-16-4ip 81 UF ORGANIC Bis{2-chioroothyllether uglL & ol— — — — - |~ 0.138
4558; 5695, 5771; 7044 COV-16-dip §1 UF ORGANIC Bis(2-sthylhexyl)phthalate ugh & ol— — — — — | 55.6
4550; 5655; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Bromodichicromethans ugA. 7 ol— — — — —  |= 1.34
455%; 5695; 5771; 7044; 10278 COV-16-4ip 51 UF ORGANIC Bromoform ug/L 7 o|— — — —_ e 91.9
4559; 5605: 5771; 7044, 10278 CDV-16-4ip 51 UF ORGANIC Bromomethane uglL 7 of— — — — — |- B
4559; 5695; 5771, 7044, 10278 COV-16-4ip 51 UF ORGANIC Butanonef2-] ugl 7 o|— e - — — |- 5560
4559; 5695; 5771, 7044; 10278 COV-16-4ip 81 UF ORGANIC Carbon Disulfide ugl 7 o|— — — — — = 810
4559; 5895, 5771; 7044; 10278 COV-18-dip 51 UF ORGANIC Carbon Tetrachloride uglL 7 of— — 10 — — —  |— 4.53
4559; 5605; 5771, 7044; 10278 CDV-16-4ip 51 UF ORGANIC Chioro-1,3-butadienef2-] ugl B o]— — — — — — 0187
4650; 5895; 5771, 7044; 10278 CDV-16-4ip 81 uF ORGANIC Chiorobenzene ugiL 7 ol— — — — — — 77.8
4558, 5695, 5771, 7044; 10278 COV-16-4ip S1 UF ORGANIC Chlorodisromomsthans ugi 7 o|— — — — — — 1.68
4559; 5695; 5771, 7044; 10278 COV-16-4ip S1 UF DRGANIC Chioroathane uglt 7 o|— — — - — —_ 20000
4558; 5695; 5771; 7044; 10276 COV-16-4ip 51 UF ORGANIC Chioroform ugl 7 of— — 100 — — e 220
4559; 5695; ATTT; 7044; 10278 COV-16-4ip 51 UF ORGANIC Chioromethane ugl 7 g|-— — — — - |- 20.3
4559; 5695; 5771, 7044 COV-16-4ip 51 UF ORGANIC Chioronaphthalensf2-} ugd § o|— — — — — | 733
4559; 5695, 5771; 7044 CDV-16-4ip 51 UF CRGANIC Chiorophencif2-] UL & a|— — — — - |= o1
4559; 5505; 5771, 7044; 10278 CDV-16-4ip 51 UrF ORGANIC Chiorotoluenef2-] ug/L 7 o|— — — — — |— 233
4550; 5685; 5771; 7044 CDV-16-4ip 81 LF CRGANIC Cihvysene ugl 6 o|— — - — — - 34.3
4559; 5685; 5771, 7044 CDV-16-ip S1 UF ORGANIC Dibenz(a, hjanthracens ugl. 6 o|— — — — —_ — 0.106
4550; 5685, 5771, 7044; 10278 COV-16-4ip §1 UF ORGANIC Dibroma-3-Chlorapropane(1,2-] Ut 7 of— — — - —_ — 0.00336
4559, 5695; 8771, 7044; 10276 COV-16-dip 51 UF ORGANIC Dibromoethanef1, 2} ugit 7 ol— — 6.1 — — — — 0.0746
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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
umper NWIED |
Field greater |Table A-1
preparation Number of | Number of Human Number Greater | Other | Number Greater |lrriga than Tap
event lacation of max resuit code RFl Class Analyte Units| Analyses Detects Min Avg Max Health than HH DWS | than Other DWS | tion | (rrigation | Water
4559; 5695; 5771, 7044; 10278 CDV-16-4ip 51 UF ORGANIC Dichiorobenzenef1,2-] ug/L 13 0]— — — — - |—= 302
4559; 5695, 5771, 7044; 10278 CDV-16-4ip 51 LF ORGANIC Dichiorobenzene[1,4-] ug/L 13 0|— — — — e 4.81
4559; 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Dichlorobanzidine|3, 3] ugl 8 0|— — — — i 1.24
4559, 5695; 8771, 7044; 10278 CDV-16-4ip 51 UF ORGANIC Dichiorodifiuoromathane ugi 7 0]— — — —_ — |— 197
4559, 5695; 5771, 7044; 10278 COV-16-4ip 51 UF ORGANIC Dichioroathanaft, 1-] uglL 7 ol— — 25 — —_ — |— 27.5
4559; 5695; 5771, 7044; 10278 CDV-16-4ip S UF ORGANIC Dichioroethanef1,2-] ugh 7 gl— — 10 — — —  |—= 1.71
4559; 5695; 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Dichioroethenef1,1-] ugil 7 o|— — 5 — — —  |— 284
4559; 5695; 5771; 7044, 10278 CDV-16-4ip §1 UF ORGANIC Dichlorosthens(cis-1,2-] ugh 7 o|— — — — — |- 36.5
4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 UF ORGANIC Dichiorosthenefirans-1,2-] g/t 7 a|l— — — — —  |— 83.2
4550; 5695, 5771, 7044 COV-16-4ip 51 UF ORGANIC Dichiorophanoif2,4-} uglt & o|l— — — — — — 453
4559; 5695; 5771; 7044; 10278 CDV-16-dip §1 UF ORGANIC Dichioropropanef1,2-] uglL 7 a|l— — — — — — 4.37
4558; 5695; 5771, 7044; 10278 CDV-16-4ip 51 UF ORGANIC Diethy! Ether ug/L 7 o|l— — — — — — 3830
4558; 5695; 5771; 7044 CDV-16-4ip S1 Ur ORGANIC Diethyiphthatate UL 6 o|— ~ — — S 14800
4558; 5698; 5771; 7044 CDV-16-4ip 81 ur ORGANIC Dimethyiphenoif2,4-] ag/L 6 o|— - — — e 354
4559; 5605; 5771; 7044 CDV-16-4ip 81 UF ORGANIC Di-p-butyiphthalate uglL 6 o|— — o — — |— 885
4559; 5685, 5771; 7044 CDV-16-4ip 51 UF ORGANIC Dinitro-2-methyiphenolf4, 6-] ugit 8 ol— — — — — | 1.51
4559; 5695, 5771, 7044 COV-16-dip 81 UF ORGANIC Dinitrophenolf2, 4- uglt 6 of— — — — | 36.8
4559; 5695, 5771, 7044; 10278; 10484 CDV-16-4ip 51 UF ORGANIC Dinitrotoluene{2,4-] ugl 14 o|l— — — — — ~ 237
4559; 5695; 5771, 7044; 10278; 10484 COV-16-4ip S1 UF ORGANIC Dinitrotoluenaf2,6-] gL 14 o|— — — - — e 0.454
4558; 5695; 5771 7044 CDV-16-4ip 51 UF ORGANIC Dioxanef1,4 ugll 6 o|— — — — i 7.76
4559; 5695; 5771, 7044, 10278 CDV-16-4ip 51 UF ORGANIC Ethyl Methacrylate ug/lt 7 o|— — — — e 455
4559; 5695; 5771; 7044, 10278 CDV-16-4ip 51 UF ORGANIC Ethyibenzene uglt 7 of— — 750 — — o = 14.8
4559; 5695, 5771, 7044 COV-16-4ip 51 UF ORGANIC Fiuoranthena uglL 6 ol— - — — e §02
4559; 5695; 5771; 7044 COV-16-4ip S1 UF ORGANIC Fluorene ugiL 6 ol— — — — — | 288
4559; 5695, 5771, 7044 COV-16-4ip 51 UF ORGANIC Hexachlorobenzane ugl 7 o] — — — — | 0.467
4559; 5655; 5771, 7044; 10278 COV-16-4ip 51 UF ORGANIC Hexachicrobutadiene ugll 13 o|— — — — — — 295
4559: 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Hexachiorocyclopentadiens ug/lL 6 o|l— — — — — - 27.8
4559; 5605; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Hexachlorvethane ug/lL 6 o|— — — — — — 6.8
45859; 5665; 7044; 10278; 5771 CDV-18-4ip $1 UF ORGANIC Methyl tert-Butyl Ether ugil 7 6| 0.32] 0561666867 079 ol— — 143
4559; 5695, 5771, 7044 CoV-16-4ip 81 UF ORGANIC indano{1,2, 3-cd)pyrene UL 6 a|— — — — i 0.343
4559; 5695, 5771, 7044; 10278 COV-16-4ip S1 UF ORGANIC Isobuty! alcohol Gl 7 o{— - - — e 5910
4559; 5685; 5771, 7044 CDV-16-4ip 51 UF ORGANIC Isophorone ug/lL & o|l— — — — e 778
4550; 5695, 5771, 7044; 10278 CDV-16-4ip 81 UF ORGANIC Isopropylbenzene uglL 7 ol— — — — e 447
4559; 5695; 5771, 7044; 10278 CDV-16-4ip 81 UF ORGANIC Mathacrylonitrile ugiL 8 ol— — — — — = 1.91
4559; 5695; 5771, 7044; 10278 CDV-16-4ip 51 Ur ORGAMIC Mathy! Methacryiate ugiL 7 o|— — — — — |- 1390
9203; 10278 CDV-8-1{7} UF ORGANIC Methyl tert-Butyl Ether ugiL 3 3l 116 1.24 1.24 0j— — 143
4559; 5605; 5771; 7044, 10278 COV-16-4ip 51 UF ORGANIC Methyl-2-pentanonef4-] ug/ll 7 o|l— — — — — — 1240
4559; 5695, 5771; 7044; 10278 COV-16-4ip 81 UF ORGANIC Msthylene Chicride ug/ll 7 o|— — 100 — — — — 106
4559; 5695; 5771, 7044; 10278 COV-16-4ip S1 UF ORGANIC Naphthalena UL 13 o|l— — — — — —_ 1.65
4559; 5695; 5771; 7044; 10278; 10484 CODV-16-4ip 51 UF ORGANIC Nitrobenzene ugrll 14 of— — — — — — 1.4
4558, 5695; 5771; 7044 CDV-16-4ip S1 UF ORGANIC nitrosodimethylaminefN-] ugll 8 of— — — — — — 0.00165
4559; 5695; 5771; 7044 CDV-16-4ip §1 UF ORGANIC Nitroso-di-n-butylaminefh-] ugL 8 [r] — — — e 6.0272
4559; 5695; 5771; 7044 COV-16-4ip 51 UF ORGANIC Nitrosopyrroliding{N-] ugll 8 el— e — — e 0.37
4559; 5695, 7044; 10278; 10484 CDV-16-4ip 51 uF ORGANIC Nirotoluenef2-] uglL 8 of— — — — e 313
4559; 5695 7044; 10278: 10484 CDV-16-4ip 51 uF CRGANIC Nitrotoluenef3-] ug/lL § of— — — — — |—= 1.74
4559; 5695, 7044, 10278; 10484 COV-16-4ip §1 UF ORGANIC Nitrotoluenef4-] ugl 8 o|— - - — |- 424
4559; 5685; 5771; 7044 COV-16-4ip 81 UF ORGANIC Pentachiorobenzens ug/t 6 o|l— — — — — — 3.07
4559, 5695; 5771; 7044 COV-16-4ip S1 UF ORGANIC Pentachiorophenol ug/lL 6 o|l— — — — — — 0.4
4558, 5695; 5771, 7044 CDV-16-4ip St UF ORGANIC Phenanthrene ugrL 6 o|— — — — — |- 170
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EPC-DO-16-064

ENCLOSURE 5
Frequency of Detections for analytes in untreated water from CdV-16-dip, CdV-9-1{i) and CdV-16-1(i), based on samples collected in 2014 and 2015

LA-UR-16-21518

Naimber NWIED |
Field greater | Table A-1
preparation Number of | Number of Human Number Greater [ Other | Number Greater |Irriga than Tap
event location of max result code RFI Class Analyte Units| Analyses Detects Min Avg Max Health than HH DWS | than Other DWS | tion | Irrigation | Water
4550; BEQS; 5771 7044 CDV-16-4ip S1 UF ORGANIC Phenol gL ] o)— - — —_ — — 5760
4559; 5685, 5771, 7044 CDV-16-4jp 51 UF ORGANIC Pyrane ugL 6 of— — — — — — 117
8203; 10278 CDV-9-1i) UF ORGANIC Nitrotolusne[2-] ugiL 3] 2[ 0.0841 010855 0.119 oj— 0]— 4] 313
4558; 5695, 5771; 7044; 10278 COV-16-4ip 37 UF ORGANIC Styrena ugiL 7 o|l— — — — - — 1210
4558; 5695; 5771; 7044 COV-16-4ip 81 urF ORGANIC Telrachiorobenzenef1,2,4,5] ugL L] o|— — — — — — 1.66
4559; 7044 CDV-16-4ip 51 ur ORGANIC Telrachioradibenzoturanf2,3,7,8-] uglL 3 o|— — — — — — 2.01E-06
4559; 5695, 5771, 7044; 10278 COV-16-4ip $1 UF ORGANIC Tetractioroethanef1,1,1,2-] ugit 7 o|— — — e - . 572
4559; 5695, 5771, 7044, 10278 CDV-16-4ip §1 UF ORGANIC Tefrachiorosthanef, 1,2 2-] ugl 7 a|— — 10 — = — — 0.757
4559, 5771; 9203; 10278; 10484 Cav-18-1(i) UF ORGANIC ROX ugil 5 5 232 27.54 324 o|— g— 0 7.02
4559; 5695; 7044; 10278; 10484 CDV-16-4ip 51 UF ORGANIC Tatryi ug/lL 8 o|— - — —_ — —_ 394
4558; 5695; 5771, 7044; 10278 CDV-16-4ip S1 UF ORGANIC Toluene uglt 7 o|— — 750 — - -— — 1090
4558; 5695, 5771; 7044; 10278 CDV-16-4ip 51 UF ORGANIC Trichioro-1,2, 2-triffuoroathaneft, 1,2-] ugt 7 oj— — — - — — 55000
4555, 5695, 5771, 7044; 10278 CDV-16-4ip 81 UF ORGANIC Trichiorobenzens[1,2,4-] ug/l 13 oj— e — — e o 3.98
4559; 5695; 5771, 7044; 10278 COV-16-4ip S1 UF CRGANIC Trichtoroethanef1,1,1-} uglL 7 gl— — 60 — — — — 8000
4559; 5695, 5771, 7044; 10278 CDV-16-4ip §1 UF CRGANIC Trichloroathanef1,1,2-] uglL 7 ol— — 10 — — — — 0415
4558, 5605; 5771, 7044, 10278; 10484 CDV-18-dip 51 UF ORGANIC RDX ugil 8 g 120| 135.85B8888 152 o|l— oj— o 7.02
4559; 5695, 5771, 7044; 10278 CDV-16-4ip S1 UF ORGANIC Trichiorofiuoromethane ug/h 7 o|l— — — — — - 1140
4559, 5695; 5771; 7044 CDV-16-4ip 51 UF ORGANIC Trichlorophenoif2,4,5-] ug/L & ol— — — — - — 1170
4558; 5695; 5771; 7044 COV-16-4ip 51 UF ORGANIC Trichlorophenol(2,d,6-] ugl ] of— e — — e e 11.9
4558; 5695; 5771; 7044; 10278 CDV-16-4ip §1 uF ORGANIC Trichipropropanef1,2,3- gL 8 o|— — — — — — 0.00747
4559; 5695; 7044; 10278; 10464 CDV-16-4ip 81 UF ORGANIC Trinitrotoluane{2,4,6-] ug/lL 8 o|— — — — — — 9.8
4559; 5695; 5771; 7044; 10278 CDV-16-4ip S1 ur ORGANIC Viny! acelate uglL 7 ol— — — — — — 409
4559; 5695; 5771, 7044; 10278 CDV-16-4ip 51 UF ORGANIC Vinyf Chioride uglL 7 Of— — 1 — — — — 6.201
4559; 5695, 5771, 7044; 10278 COV-16-dip 51 UF ORGANIC Xyisnaf1,2-] ugl 7 of— - — — — - 183
10278, 9203 CDV-9-1(i) F INORGANIC  |Aluminum ugfL 3 i 189 189 188 oj— 0] 5000 v} 18000
9203, 10278 COV-8-1{i) F INORGANIC  |Antimony gL a o|— — — — — — 7.26
9203; 10278 COV-9-1{}) F INORGANIC  |Arsenic ug/L a ol— — 100 — — — — 0.513
9203; 10278 COV-8-1(j} F INORGANIC  |Barium ugiL 3 a 2.94 3.28 3.06 1000 o|— oj— 0 3280
9203; 10278 COV-9-1(i} F INCRGANIC  [Beryllium ugl 3 o|— — — — — — 124
9203; 10278 CDV-9-1{i) F INORGANIC  |[Boron ugil 3 3 50.5| 51.33333323 52.4 0{— ol 750 0 3950
9203; 10278 COV-8-1(i) F /INORGANIC |Cadmium uglt 3 o|— — 10 — — — o 6.24
10278; 9203 CDV-8-1{i) F INORGANIC  |Chromium ugfl 3 1 218 218 2.18 50 o|l— o|— 1] 13800
9203; 10278 COV-8-1(7) F INORGANIC  |Copper ugh 3 of— — 1000 }— — — 790
9203; 10278 COV-8-1(}) UF INORGANIC  |Cyanide (Tolal} mg/L 3 0f— — — — — - 2.00146
9203; 10278 CDV-8-1(i} F |'NORGANIC  |Fluoride mg/L 3 3| 0.101| 0.104666667 0.11 ol— — 4] 1.18
10278; 9203 CDV-8-1{i) F lINORGANIC  {iron ugil 3 1 126 126 126 0 1000 — 0 13800
8203; 10278 CDV-8-1(j) F INORGANIC  |Lead ug/L 3 o|— — 50 — — — — —
D203; 10278 CDV-8-1{i) F INORGANIC  |Manganese ugil 3 3 505 6.24 B.5 0 200 ol— 0 2020
9203; 10278 CDV-§-1(j) F INORGANIC  |Marcury uglt 3 ol— e 2 — — — — 0.626
9203, 10278 COV-8-1{}) UF INORGANIC  |Mercury LG 3 ol— — 2 — — — — 0626
5203, 10278 COV-9-1(i) F INORGANIC  [Molybdenum ugfl 3 3 1.82[ 2.073333333 223 o|— o| 1000 ] 887
9208; 10278 CDV-8-1(i} F [INORGANIC  |Nickel ug/L 3 3| 0615| 0819333333 147 o]— o| =zo0 ] a7z
9203; 10278 CDV-8-1(i} F [INORGANIC  |Perchiorate ug/L 3 3| 0.389) 0407333333 0.42% o]— 0j— 4] 13.8
8203; 10278 COV-8-1(i) F INORGANIC  |Selenium Ul 3 al— - 50 — —_ — — 987
9203, 10278 COV-8-1(i) F INORGANIC  |Silver ugl 3 of— — 50 — — — — a1z
9203; 10278 CDV-9-1{i) F |INORGANIC  |Strontium ugil 3 3 47.2 527 832 (1] B oj— o 11800
9203; 10278 COV-§-1(j) F INORGANIC | Thallium ugl. 3 o|— - e — — — 0.197
5203, 10278 CDV-p-1(i) F INORGANIC  [Uranium ugfL 3 3| 0719 0.805 0.957 30 — al— ] 59.2
9203, 10278 COV-8-1(i) F INQRGANIC  [Vanadium ugil 3 3 1.46 1.66 1.89 — — o 63,1
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EPC-DO-16-064 ENCLOSURE & 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 NWVED |
Field greater |Table A-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 than HH DWS | than Other DWS | tion | Irrigation | Water
10278; 9203 CDV-9-1(i) F INORGANIC  |Zinc ug/lL 3 1 5.68 5.68 5.68 10000 0l— 0 5960
9203; 10278 GOV-$-1(i) UF ORGANIC Acenaphthene gL 3 6|— - — — — —~ = 535
9203, 10278 CDV-8-1(i) UF ORGANIC ROX ugilL 3 3 25| 3156666687 7.3 Gl— 0]— 0 7.02
9203; 10278 COV-9-1(h) uF ORGANIC Acrofein ug/l 3 o|l— - — — — i = 0.0415
9203; 10278 COV-9-1(f) UF ORGANIC Acrylonitrile uglt 3 0|— — — - — — |— 0.523
8203; 10278 COV-9-1(i) UF ORGANIC Anthracane ugiL 3 o|— — — — — — — 1720
9203 §COV-8-1(1) UrF ORGANIC Aroclor-1016 uglL 2 0]— — - - — —_— —_ 14
8203 |CDV-9-1()) UF ORGANIC Arocior-1221 ugl 2 0|— — -— — — - |= 0.0554
9203 | CDV-9-1(i) UF ORGANIC Aroclor-1232 ugl 2 0|— — — — — i 0.0554
9203 | COV-8-1(}) UF ORGANIC Aroclor-1242 uglL 2 ol— _— — — — —_ 0.389
8203 |CDV-9-1(j) UF ORGANIC Arocior-1248 ugl 2 O|— — — — — e 0.389
9203 | CDV-9-1(i} UF ORGANIC Arocior-1254 ugll 2 o|— — — — — —  |— 0.389
9202 |COV-9-1(i) UF ORGAMIC | Aroclor-1260 ugl z o|l— = =2 s F= = = 0.389
9203: 10278 CDV-8-1(i) UF CRGANIC Benzene gL 3 o|— — 10|— — — — —_ 4.54
9203; 10278 COV-8-1() UF ORGANIC Benzidine ugl 5 o|— — — - —_ e 0.00107
8203, 10278 COV-8-1(i) UF ORGANIC Benzo(a)anthracene ugL 3 ol— - — — — — - 0.343
9203; 10278 COV-8-1(f} UF ORGANIC Benzo{a)pyrene uglL 3 ol— — 07— — — -  |= 0.0343
9203; 16278 COV-8-1(f) UF ORGANIC Banzo(b)fluoranthene ug/L 3 ol— —_ — — — e 0.343
9203; 16278 COV-9-1(i) Ur ORGANIC Benzofk)fivoranthene ug/L 3 a|— — — — - — — 343
9203: 10278 COV-8-1(i) UF ORGANIC Bis(2-chiorosthylether ugl 5 o|— — — — — -  |— 0.136
8203; 10278 COV-8-1(i) UF ORGANIC Bis(2-ethylhexyl)phthalate ugh 3 0| —_— — — — — = 55.6
9203; 10278 COV-9-1()) UF ORGANIC Bromodichioramethane ugiL 3 o — — — — - = 1.34
9203; 10278 COV-9-1(h) UF ORGANIC Bromoform uglL 3 o|— — — — — - |= 91.8
8203; 10278 COV-9-1(i} UF ORGANIC Bromomethane ug/lL 3 0l— — — - — — - 8
9203; 10278 COV-9-1(i) UF ORGANIC Butanonef2-] uglt 3 of— — = - — - |— 5580
9203; 10278 COV-8-1(i) UF ORGANIC Carbon Disulfide ugl 3 ol— — — — — e = 810
9203; 10278 COV-8-1(i) UF ORGANIC Carbon Tetrachioride ug/lL 3 of— e 10|— — — — |- 4.53
9203; 10278 COV-8-1(i) UF ORGANIC Chiorc-1,3-butadienef2-] ug/l 3 o|— — — — - — |- 0.187
9203; 10278 CDV-9-1(f) UF ORGANIC Chiorobenzene uglL 3 0|— — - — - - o 77.6
9203; 16278 COV-8-1(j} UF ORGANIC Chiorodibromomethane uglL 3 of— — — - e — = 168
9203; 16278 COV-9-1(i) UF CRGANIC Chioroethane ug/lL 3 o|— — — E L -  |= 20900
9203; 16278 COV-9-1(i) UF ORGANC Chioroform ug/L 3 ofl— — 100 |— — — = 2.29
9203; 10278 CDV-8-1(i) UF ORGANIC Chiloromethane g 3 of— — — - - — - 20.3
9203, 10278 COV-5-1()) UF ORGANIC  |Chioronaphthalenef2-] gL 5 ol— - — = A = = 733
9203; 10278 COV-9-1()) UF DRGANIC Chioropheriolf2-] ugll 3 o|— — — — — - |- 91
9203; 10278 CDV-9-1()) UF ORGANIC Chiorotoiuene|2-] uglL 3 o|— — —_ — — e 233
9203: 10278 COV-9-1(1) LF ORGANIC Chrysena ugll 3 o|— - — — B — |- 34.3
5203; 10278 COV-8-1(i) UF ORGANIC Dibenz(a,h)anthracene ugi. 3 o|— — — — — e 0.106
9203; 10278 CDV-8-1(i) UF ORGANIC Dibromo-3-Chioropropane(1,2- ugl 3 o|— — — — — - |= 0.00336
9203; 10278 COV-8-1(f) UF ORGAMNIC Dibromoethane(1,2- ug/lk 3 o|— — a.1|— — — - = 0.0746
9203; 10278 CDV-9-1(i) UF ORGANIC Dichiorobenzene(1,2-] ug/l & 6|— — — = — — = 302
9203, 10278 COV-9-1(f) UF ORGANIC Dichiorobenzenef1,4-] ugiL & Of— — — — — — |- 4.81
9203; 10278 COV-9-1(i} UF ORGANIC Dichlorobenzidine{3,3 wg/L 5 0l— — — - — —_— 1.24
0203; 10278 COV-9-1()) UF ORGANIC Dichlorodifiuoromethane uglt. 3 04— — — — — — |= 197
9203; 10278 COV-9-1(i) UF ORGANIC Dichioroethanef1, 1-] ug/L 3 Of— — 25 |— — — - |- 27.5
9203; 10278 COV-9-1(i) UF ORGANIC Dichiorosthansf1, 2-] gL 3 o}— — 10 [— - — - = 1.71
loz03: 10278 COV-8-1(i) UF ORGANIC Dichioroethene{1,1-] ugl 3 o|— — 5|— —~ - i 284
9203; 10278 CDV-8-1() UF CRGANIC Dichiorosthenefcis-1,2-] ugl 3 ol— - — — — — 355
9203 10278 CDV-8-1(i) UF ORGANIC Dichioroetheneftrans-1,2-] uglL 3 ol— — — — — — 332
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EFC-DO-16-064 ENCLOSURE & 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 NWED ]
Field greater | Table A-1
preparation Number of | Number of Human Number Greater | Other | Number Greater |Irriga than Tap
event location of max result code RFi Class Analyte Units| Analyses Detects Min Avg flax Health than HH DWS | than Other DWS | tion | Irrigation | Water
§203; 10278 COV-9-1{}) UF ORGANIC Dichiorophenolf2,4-] ugl 3 o|— — — — e 45.3
9203; 10278 COV-9-1(i UF ORGANIC Dichloropropanef1,2-] uglL 3 0|— — — — i 4.37
9203; 10278 COV-9-1(]) UF ORGAMIC Diethyi Ether UL 3 o|— — — — —  |— 3930
9203, 10278 COV-8-1()) UF ORGANIC Disthylphthatate uglL 3 0|— — — — — |— 14800
9203; 10278 COV-§-1f}) UF ORGANIC Dimethylphenolf2, 4-] ugl 3 0|— — — — o 354
5203; 10278 COV-8-1{)) UF ORGANIC Di-n-butylphthalate ugll 3 o|— — — — e 885
8203; 10278 COV-9-1(}) UF ORGANIC Dinitro-2-methyiphenoifd, 6-] ugh. 3 0|— - — — e 1.51
§203; 10278 COV-9-1(i} UF ORGANIC DinitrophanolfZ,4- ug/L 2 o|— - e — —_ = 38.8
9203; 10278 CDV-9-1(}) UF ORGANIC Dinitrotolusne{2,4-] uglL 6 el— — — — T 2.37
9203; 10278 CDV-8-1(i) uF ORGANIC Dinitrotoluene(2,6-] ugl & el— — — — — |- 0.484
9203; 10278 COV-8-1()) UF CRGANIC Dioxanef1,4-] ugh 3 O0f— — — o e 7.76
8203; 10278 COV-5-1() UF ORGANIC Ethyl Methacryiate ugit 3 o|l— — — —— — = 455
§203; 10278 COV-9-1(i} UF ORGANIC Ethythenzene ugiL 3 0|— — 750 — — - |- 14.9
$203; 10278 CDV-9-1(i) UF ORGANIC Fluoranthene ugrL 3 o|— — - — — |- 802
8203; 10278 CDV-9-1{}) UF ORGANIC Fluorene ugrlL 3 o|— — — — — |- 288
9203; 10278 CDV-8-1(i) UF ORGAMIC Hexachiorobenzene ugd 5 o|— — — — —  |— 0.487
9203; 10278 COV-8-1(i) UF CRGANIC Hexachlorobutadiene ugd 6 o]— — — — — = 2.95
9203; 10278 COV-3-1() UF ORGANIC Hexachiorocyciopentadiens ugh 3 of— — - — — 27.8
9203; 10278 CDV-3-1() UF ORGANIC Hexachloroethane ugll 3 ol— — — — — |- 6.8
5771: 8203; 10278; 4556 Cdv-16-1(j) UF ORGANIC Tetrachloroethene ug/L 4 3| 079 0856666667 0.81 20 of— — 40.3
5203; 10278 COV-8-1(i) UF ORGANIC Indeno(1,2,3-cd)pyrene uglL 3 o|— — — — i 0.343
9203; 10278 COV-8-1(i} UF ORGANIC Isobutyl alcohol ugl 3 0|— — — — — |- 5910
9203; 10278 Cov-8-1(j) UF ORGANIC Isophorone ugh 3 0|— — — — e 779
8203, 10278 COV-0-1(1 Ur ORGANIC Iscpropytbenzene ug/L 3 o|— — — — — —_ 447
$203; 10278 CDV-8-1(i) UF ORGAMIC Mathacrylonitrile gL 3 o|— — — — — |- 1.91
9203; 10278 CDV-8-1fi) UF ORGANIC Methyi Methacrylate gL 3 o|— — - — — |— 1390
4550, 5685; 5771; 7044; 10278 CDV-18-4ip 81 UF ORGANIC Tetrachloroethene ug/L T 7|  0.73] 0937142857 1.06 20 ol— — 40,3
§203; 10278 COV-9-1(i) UF ORGANIC Methyl-2-pentanonef4- ug/L 3 0}— — — — - |— 1240
9203; 10278 COV-8-1(3} UF ORGANIC Methylene Chioride ugll 3 o|l— — 100 — — e = 106
9203; 10278 COV-8-1(i) UF ORGANIC Naphthalena ugl. 6 ol — - — — |- 1.65
9203; 10278 CDV-8-1(i) UF ORGANIC Mitrobenzena uglL 6 o) — — — — |- 1.4
9203; 10278 COV-8-1(i) UF ORGANIC Nifrosodimethylaminef-i ugl 5 0|— — e — — |- 0.00165
9203; 10278 COV-§-1()) uF ORGANIC Nitroso-di-n-butylaminefh-] ugl 5 o|— — — — o 0.0272
9203; 10278 COV-8-1{}) UF ORGANIC Nitrosopyrrolidinef-] ugh 3 ol— — — — - |- 0.37
9203; 10278 CDV-9-1(i) UF ORGANIC Tetrachlorogthene ugiL 3 3| o083 0.88 1,01 20 0jl— B 40.3
§203; 10278 COV-9-1(i) UF ORGANIC Nitrofoluenel3-] ugL 3 0|— — — — — |- 1.74
9203; 10278 COV-g-1(}} UF ORGANIC Nitrotoluenel4-] ug/L 3 0— — — — -  |— 42.4
9203, 10278 COV-8-1{i) UF ORGANIC FPentachiorobenzene uglL 3 a— — — — — —_ 3.07
9203, 10278 CDV-8-1(i) urF ORGANIC Pentachiorophenoi gl 3 01— - — — — = 0.4
9203: 10278 COV-8-1(i) UF ORGANIC Phenanthrene uglL 3 o|— — — - — |- 170
8203; 10278 CDV-8-1(}) UF ORGANIC Phanol ughL 3 ol— — — — — |- 5760
8203; 10278 COV-8-1(7) UF ORGANIC Pyrene ugh ] o] B — — — i 117
5771; 9203; 10278; 4559 CAv-16-1(i) UF ORGANIC Toluene ug/l 4 3] 3.04| 6623333333 135 750 o}— -~ 1050
9203; 10278 COV-9-1(]) UF ORGANIC Styrene gL 3 o|l— — — — — |- 1210
8203; 10278 COV-9-1(}) UF ORGANIC Teirachiorabenzenef1,2,4,5] gl 3 6|— — — e i 1.66
9203 |COV-8-1(i) UF ORGANIC Tetrachlorodibenzofuran{2,3,7,8- g/l 2 0|— — — — — - 2.01E-06
9203; 10278 COV-8-1(}) UF ORGANIC Tatrachiorosthanef1,1,1,2-] gL 3 al— - — — —_ = 572
§203; 10278 CDV-5-1()) UF ORGANIC Tetrachloroethane(1,1,2,2-} gt 3 0l— — 10 — - — |- 0.757
4559; 5695; 5771, 7044; 10278 CDV-16-4ip 51 UF ODRGANIC Trichloroethene ugfL 7 7| 045] 0.591428571 0.74 100 0f— — 2.82

8of9



EPC-DO-16-064

ENCLOSURE 5
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

LA-UR-16-21518

NUABET NWED |
Field greater |Table A-1
preparation Number of | Number of Human Number Greater | Other | Number Greater |Irriga than Tap
event location of max result code RFl Class Analyte Units| Analyses Detects Min Avg Max Health than HH DWS | than Other DWS | tion | Irrigation | Water

9203; 10278 CDV-8-1(i} UF ORGANIC Totry! aglL 3 o|— — — — — — — 39.4
9203; 10278 COV-8-1(i) UF ORGANIC Toluene gL 3 o|— — 750 — — — — 1090
9203; 10278 COV-8-1(i} UF ORGANIC Trichlora-1,2, 2-triflucroathanef1,1,2-] ug/t 3 o|— — —_ - — — — 55000
9203; 10278 CDV-3-1(j) UF ORGANIC Trichlorobenzene{1,2,4-] ugll 6 o{— — — — — — — 3.98
9203, 10278 CDV-9-1(}) UF ORGANIC Trichioroethanef1,1,1-] L 3 ol— . B0 |— — -~ — — 8000
§203; 10278 COV-9-1(i} UF ORGANIC Trichioroethanef?, 1, 2- uglt 3 al— — 10}— — — — - 0415
9203, 10278 COV-8-1(j) UF ORGANIC Trichioroethene ug/L 3 3 0.31| 0.3886B6667 0.41 100 — o|— 2.82
§203; 10278 COV-8-1(i} UF ORGANIC Trichiorofiuoromethane ugd 3 8j— — — — — — — 1140
9203; 10278 COV-8-1(j) UrF ORGANIC Trichlorophanoif2 4,5-] ug/L 3 o|— - — — — — — 1170
9203; 10278 CDV-8-1(j) UF ORGANIC Trichiorophenoif2,4,6-] ugt 3 o|— — — — — — — 11.9
9203; 10278 COV-§-1(i) uF ORGANIC Trichioropropans(1,2,3- ug/L 5 o|l— — — — — — — 0.00747
§203; 16278 CDV-8-1{i) UF ORGANIC Trinitrotoluenef2,4,6-] ugll 3 o|— — —_ — —_ — . 5.8
§203; 10278 COV-9-1(}) UF ORGANIC Vinyl acetate ugl 2 o|— — — — — — — 409
9203; 10278 COV-9-1(}) Ur ORGANIC Viny! Chioride uglt 3 o |— — 1]|— — — — — 0201
9203; 10278 COV-9-1(i) UrF ORGANIC Xylonef1,2-] ugL 3 01— — — — — — — 193
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ENCLOSURE 6
GAC Well Treatment System Details
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SVOQUA

WATER TECHNOQLOGIES

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

FOR INDUSTRIAL AND REMEDIAL WATER TREATMENT
Description

AgquaCarb® S Series carbons are produced through thermal
reactivation of approved grades of spent carbon at one of our
state-of-the-art IS0 14001 certified reactivation facilities.
Through careful control of the residence time in the reactivation
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 possibie. 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 AquaCarb® § 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

s Pesticide removal

*=  Groundwater remediation

= Wastewater treatment

«  Industrial process water treatment
*  Biological activated carbon support

Quahty 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 Westates® actived
carbons.

Cur technical staff offers hands-on guidance in selecting the
maost appropriate system, operating conditions and carbon to
meet your needs. For more information contact your nearest

Evogua representative.

FEATURES AND BENEFITS:

*  Reactivated carbons serve as an economical alternative to
virgin carbon in many applications

*  Useof reactivated carbons reduce the volume of spent
carbon sent to landfill and encourages responsible usage of
natural resources

*  Adetailed quality assurance program guarantees consistent
quality from lat to lot and shipment to shipment

= Pooled reactivated carbons provide consistent properties
and performance

*  Reactivated carbons produced at |SO 14001 certified
reactivation facilities, ensuring minimization of
environmental liability and continued benchmarking against
best practice standards for environmental management



TYPICAL PROPERTIES
_Parame_t;:_ - B AquuC:rb'S_Carhon o
Carbor;-Type T Raa.:ti\.ra.led E.c;:-a-nut-/_Coa!_ TR
-h;esh_Size, U_S Sieve 8x30 -
lodine Ne., mg 12/ & 800 1000
Apparent Density, g/cc 046 - 060
Moisture as Packed, Wt. % 2 T

Downflow Pressure Drop Through
A Backwashed and Stratified Bed (Typical)
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Percent Bed Expansion During Backwash (Typical)
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o EVOQUA

+1(866) ga6-Ba20 (toll-fras) +14978) £34-7233 (toll)

Safety Note: Under certain conditions, some compounds
may oxidize, decompose ar 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 ta fully assure the safe
operation of the bed.

Wet activated carbon readily 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.

4800 North Point Parkway, Suite 250, Alpharetta, GA 30032

WWW.evoqua.com

WATER TECHNOLOGIES
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