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Justin Ball, Chief
Ground Water Quality Bureau
New Mexico Environment Department
Harold Runnels Building, Room N2261
Santa Fe, NM  87502

Subject:    DP-1132, Monitoring Report, Radioactive Liquid Waste Treatment Facility, Annual 
Update, and Fourth Quarter 2023

Dear Mr. Ball:

On May 5, 2022, the New Mexico Environment Department (NMED) issued Discharge Permit DP-1132 to 
the U.S. Department of Energy, National Nuclear Security Administration (NNSA) and Triad National 
Security, LLC (Triad) for discharges of treated effluent from the Technical Area 50 Radioactive Liquid 
Waste Treatment Facility (RLWTF).  Pursuant to Permit Condition Numbers (Nos.) 1 and 24, NNSA and 
Triad are required to submit a quarterly monitoring report by February 1, 2024.  The following permit 
conditions are addressed in Attachment 1 through 13 of this report.

Condition No. 1:    Annual Update
Condition No. 8:    Water Tightness Testing Results
Condition No. 10.:  Settled Solids Measurements
Condition No.13:   Maintenance and Repair
Condition No. 14:  Damage to Structural Integrity
Condition Nos. 25 and 26: RLWTF Influent Volumes
Condition No. 27: Discharge Volumes
Condition No. 29: Effluent Sampling
Condition No. 30: Soil Moisture Monitoring System for the Solar Evaporation Tank System
Condition No. 32:  Ground Water Flow Report
Condition No. 36: Groundwater Monitoring
Condition No. 41: Stabilization of Specific Units and Systems that have Ceased

Please contact Robert A. Gallegos at (505) 901-3824 or robert.gallegos@nnsa.doe.gov or contact Brian M. 
Iacona at (505) 500-6038 or biacona@lanl.gov if you have questions regarding this monitoring report.
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 Sincerely, Sincerely,

Sarah S. Holcomb
Acting Group Leader
Environmental Compliance Programs
Triad National Security, LLC

Robert A. Gallegos
Permitting and Compliance Program Manager
National Nuclear Security Administration
U.S. Department of Energy

Attachment:  Attachment 1 RLWTF Monitoring Report – Fourth Quarter 2023 and 2023 Annual 
Update
Attachment 2 Quarterly Summary of Maintenance and Repair Activities Conducted at 
the RLWTF
Attachment 3 RLWTF Daily Influent and Effluent Volumes
Attachment 4 Treated Effluent Sampling Results
Attachment 5 Groundwater Monitoring Report – Fourth Quarter 2023 and Annual 
Reporting
Attachment 6 Monitoring Well Location Map
Attachment 7 All Major Structures at the RLWTF – Updated Schematic
Attachment 8 Treatment Units to be Stabilized at the RLWTF – Schematic
Attachment 9 Current Treatment Process Overview at the RLWTF – Flow Chart
Attachment 10 Detailed View of the Current Treatment Process at the RLWTF – Flow 
Chart
Attachment 11 RLWTF Systems and Treatment Units – Narrative Description
Attachment 12 Groundwater Flow Direction Report
Attachment 13 Water Tightness Test Report
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Condition No. 24: Monitoring Reports 

Pursuant to Permit Condition Number (No.) 24, the U.S. Department of Energy, National 
Nuclear Security Administration (NNSA) and Triad National Security, LLC (Triad) are 
required to submit a quarterly monitoring report and annual update by February 1, 2024, for 
the monitoring period of October 1, 2023, through December 31, 2023 (fourth quarter).  The 
following permit conditions are addressed in Attachments 1 through 13 of this report. 

 Quarterly Monitoring Report 
o Condition No. 1:  Annual Update
o Condition No. 8:  Water Tightness Testing Results
o Condition No. 10: Settled Solids Measurements
o Condition No.13:  Maintenance and Repair
o Condition No. 14:  Damage to Structural Integrity
o Condition Nos. 25 and 26:  RLWTF Influent Volumes
o Condition No. 27:  Discharge Volumes
o Condition No. 29:  Effluent Sampling
o Condition No. 30:  Soil Moisture Monitoring System for the Solar

Evaporation Tank System
o Condition No. 32:  Ground Water Flow Report
o Condition No. 36:  Groundwater Monitoring
o Condition No. 41: Stabilization of Specific Units and Systems that have

Ceased

Condition No. 13: Maintenance and Repair 
The Permittees shall submit to NMED a summary and description of the maintenance and repair 
activities performed on the Facility as part of the quarterly monitoring reports. 

o Attachment 2 provides a summary of the maintenance and repair activities conducted at the
Radioactive Liquid Waste Treatment Facility (RLWTF) during the fourth quarter 2023
monitoring period.

Condition No. 14: Damage to Structural Integrity 

o On August 31, 2022, NMED was notified that the south treated effluent tank at the RLWTF
was taken out of service when treated effluent was discovered to have wept onto the exterior
surface of the tank.  Corrective Action Plans were submitted to NMED on September 30,
2022 (EPC-DO:22-264), and November 21, 2022 (EPC-DO: 22-315). A Corrective Action
Plan Implementation Extension Request (EPC-DO: 23-274) was submitted to NMED on
August 30, 2023.  NMED approved this request on October 3, 2023.

o An epoxy resin patch and an additional welded patch were applied to the thinning area of the
tank in January and February 2023.



DP-1132 Monitoring Report - Fourth Quarter 2023 
and 2023 Annual Update ATTACHMENT 1 

EPC-DO: 23-395 A1-2 of 11 LA-UR-24-20486 

o During this reporting period, the facility continued efforts to procure the replacement effluent
tanks.

Condition No. 25:  Influent Volumes: Low-Level Radioactive Wastewater 
The total daily and monthly volumes of RLW influent conveyed to the Facility shall be submitted 
to NMED in the quarterly monitoring reports. 

o Attachment 3 provides the total daily and monthly volumes of low-level radioactive
wastewater (RLW) received by the RLWTF during the fourth quarter 2023 monitoring
period.

Condition No. 26:  Influent Volumes: Transuranic Wastewater 
The total daily and monthly volumes of TRU influent received by the Facility shall be submitted 
to NMED in the quarterly monitoring reports. 

o Attachment 3 provides the total daily and monthly volumes of transuranic (TRU) influent
wastewater received by the RLWTF during the fourth quarter 2023 monitoring period.

Condition No. 27:  Discharge Volumes 
The Permittees shall measure and record the volume of treated wastewater discharged to the 
SET, MES, and Outfall 051 on a daily basis. 

o Attachment 3 provides the daily volume of treated effluent discharged to the Mechanical
Evaporator System (MES) during the fourth quarter 2023 monitoring period.

o No treated effluent was discharged to National Pollutant Discharge Elimination System
(NPDES) Outfall 051 or the Solar Evaporative Tank System (SET) during the fourth quarter
2023 monitoring period.

Condition No. 29:  Effluent Sampling 
The Permittees shall sample and analyze effluent waste streams discharged to Outfall 051, the 
SET, and the MES. 

o MES Sampling.  Treated effluent from the RLWTF was discharged to the MES this quarter
during the months of October, November, and December.  Quarterly sampling for all water
contaminants listed in 20.6.2.3103 NMAC, all toxic pollutants as defined in 20.6.2.7.T(2)
NMAC, and total kjeldahl nitrogen (TKN) was completed on October 12th, 2023. These
analytical results are provided in Attachment 4, Table 1.  The nitrite result from this
sampling event was rejected upon validation due to a holding time exceedance.  Nitrite was
resampled from the MES discharge on November 7, 2023.
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Monthly sampling for TKN, nitrate (NO3-N), total dissolved solids (TDS), chloride (Cl), 
fluoride (F), and perchlorate (ClO4) was completed on November 7th and December 5th, 
2023. Analytical results from these discharges are provided in Attachment 4, Tables 2 and 
3. 

All sample results from the MES this quarter were either not detected or less than 
20.6.2.3103 NMAC standards and tap water screening levels for 20.6.2.7.T(2) NMAC 
analytes. 

o NPDES Outfall 051 Sampling.  No treated effluent from the RLWTF was discharged to
NPDES Outfall 051 this reporting period. Therefore, no effluent sampling from NPDES
Outfall 051 was completed during the fourth quarter 2023 monitoring period.

o SET Sampling.  No treated effluent was discharged to the SET during the reporting period.
Therefore, no effluent sampling from the SET was completed during the fourth quarter 2023
monitoring period.

Condition No. 30: Soil Moisture Monitoring System for the SET 
The permittees shall perform quarterly soil moisture monitoring in the moisture monitoring 
boreholes and shall provide this information in the quarterly reports. 

o No treated effluent was discharged to the SET during the fourth quarter 2023 monitoring
period.

o In accordance with Permit Condition No. 30, the SET-Soil Moisture Monitoring System
Completion Report (EPC-DO: 22-132) was submitted to NMED on June 29, 2022.  NMED
approved the report on May 18, 2023.

o Baseline monitoring of all SET moisture monitoring boreholes continued in the fourth
quarter with quarterly monitoring completed in October 2023.

Condition No. 36: Ground Water Monitoring 
The Permittees shall collect ground water samples from the following ground water monitoring 
wells: MCA-RLW-1, MCA-RLW-2, and MCOI-6 on a quarterly basis and analyze the samples 
for TKN, NO3-N, TDS, Cl, F, and perchlorate. 

o Attachment 5 provides the complete ground water monitoring report from the quarterly
sampling of perched/intermediate ground water monitoring well MCOI-6 on November 8,
2023.

Sample results from MCOI-6 for TKN, NO3+NO2-N, TDS, Cl, F, and ClO4 are provided in
Attachment 5, Table 1. These samples were submitted to GEL Laboratories, LLC for
analysis. All results from the November 8, 2023, sampling event at MCOI-6 were below
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20.6.2.3103 NMAC standards and 20.6.2.7.T NMAC screening levels, with the exception of 
the following: 

o NO3+NO2-N was detected at a concentration of 15.1 mg/L. The 20.6.2.3103 NMAC
standard for NO3-N is 10 mg/L. The average NO3+NO2-N concentration at MCOI-6
during the 5-yr period from 2017 through 2022 was 12.37 mg/L with multiple
exceedances of the 10 mg/L standard. Detections of NO3+NO2-N at MCOI-6 at
concentrations greater than the ground water standard were previously identified and
reported to NMED. Monitoring well MCOI-6 will continue to be routinely sampled for
NO3+NO2-N in accordance with DP-1132 and pursuant to the Compliance Order on
Consent, June 2016 (Consent Order).

o ClO4 was detected at a concentration of 113 μg/L. The 20.6.2.7.T NMAC guidance for
ClO4 is 13.8 μg/L. The average ClO4 concentration at MCOI-6 during the 5-yr period
from 2017 through 2022 was 93.4 μg/L. Detections of ClO4 at MCOI-6 at concentrations
greater than the 20.6.2.7.T NMAC guidance screening levels were previously identified
and reported to NMED. Monitoring well MCOI-6 will continue to be routinely sampled
for ClO4 in accordance with DP-1132 and pursuant to the Consent Order.

Quarterly samples were not collected from alluvial monitoring wells MCA-RLW-1 or MCA-
RLW-2 during this period due to insufficient water in the wells. Attachment 5 provides the 
ground water monitoring report for these alluvial wells collected on October 31, 2023.  

A map showing the location of ground water monitoring wells MCA-RLW-1, MCA-RLW-2, 
MCOI-6, R-1, R-14, R-46 and R-60 is provided in Attachment 6.  

Condition No. 41: Stabilization of Specific Units and Systems That Have Ceased  
The Permittees shall provide NMED quarterly progress reports describing stabilization activities 
for each quarter in accordance with the time periods and submittal dates required for 
monitoring reports in Condition 24. 

On September 26, 2023, a Revised Integrated Schedule of Stabilization Activities at the RLWTF 
(EPC-DO: 23-294) was submitted to NMED for review.    

The current status of each unit and system listed in Permit Condition No. 41 is listed below. 

Clarifier #1 

o Stabilization activities for Clarifier #1 are being completed under the Stabilization
Plan for the Low-Level Clarifier #1 submitted to NMED on December 4, 2018 (EPC-
DO: 18-428). This workplan was approved by NMED on December 27, 2018.

o Removal of excess chemicals and process solids was completed in 2019.
o The chemical feed system was dismantled in May 2021.
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o During this reporting period, removal of metal components from within the clarifier
was completed.

Clarifier #2 

o Stabilization activities for Clarifier #2 are being completed under the Stabilization
Plan for Low-Level Clarifier #2 Tank submitted to NMED on January 25, 2019 (EPC-
DO: 19-007). This workplan was approved by NMED on April 25, 2019.

o Removal of excess chemicals was completed in 2019.
o The chemical feed system was dismantled in May 2021.
o No additional stabilization milestones were completed during the reporting period for

this unit.

75K Tank 

o Stabilization activities for the 75K Tank are being completed under the Stabilization
Plan for 75K Tank submitted to NMED on January 25, 2019 (EPC-DO: 19-007). This
workplan was approved by NMED on April 25, 2019.

o The 75K Tank was operationally emptied in 2019.
o The 75K Tank will remain available for use as emergency storage.
o A Request for an Extension of Time to complete stabilization activities was submitted

to NMED on September 28, 2020 (EPC-DO: 20-255). Details related to the extension
request were provided in that submittal. NMED approved the request for extension on
November 13, 2020.

o No additional stabilization milestones were completed during the reporting period for
this unit.

100K Tank 

o Stabilization activities for the 100K Tank are being completed under the Stabilization
Plan for the 100K Tank submitted to NMED on December 4, 2018 (EPC-DO: 18-
428). This workplan was approved by NMED on December 27, 2018. Requests for
Extensions of Time to complete mobilization for 100K Tank Stabilization (EPC-DO:
19-372 and EPC-DO: 19-470) were previously submitted to and approved by NMED
as previously reported.

o The 100K Tank was emptied of all process liquids in 2019.
o A Request for an Extension of Time to complete stabilization activities was submitted

to NMED on September 28, 2020 (EPC-DO: 20-255). Details related to the extension
request were provided in that submittal. NMED approved the request for extension on
November 13, 2020.

o No additional stabilization milestones were completed during the reporting period for
this unit.
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Gravity Filter 

o Stabilization activities for the Gravity Filter are being completed under the
Stabilization Plan for Gravity Filter submitted to NMED on January 25, 2019 (EPC-
DO: 19-007). This workplan was approved by NMED on April 25, 2019.

o A Request for an Extension of Time to complete stabilization activities was submitted
to NMED on September 28, 2020 (EPC-DO: 20-255). NMED approved the request
for extension on November 13, 2020.

o Stabilization of the Gravity Filter has been initiated with the removal of unused
chemicals and the chemical feed system.

o No additional stabilization milestones were completed during the reporting period for
this unit.

WM2-North/South Tanks 

o Stabilization activities for the WM2-North/South Tanks are being completed under the
Stabilization Plan for the Low-Level WM2-North/South Tanks submitted to NMED
on January 25, 2019 (EPC-DO: 19-007). This workplan was approved by NMED on
April 25, 2019.

o A Request for an Extension of Time to complete stabilization activities was submitted
to NMED on September 28, 2020 (EPC-DO: 20-255). Details related to the extension
request were provided in that submittal. NMED approved the request for extension on
November 13, 2020.

o Stabilization activities were initiated for the WM2-North/South Tanks on October 12,
2020.

o During this reporting period, the subcontractor was on-site continuing with project
planning, initiating site characterization, and working on removal of electrical
components to enable stabilization work to continue in 2024.
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2023 ANNUAL UPDATE 

Condition No. 1:  Annual Update - Annual Facility Process Description 
The Permittees shall submit to NMED an updated Facility Process Description annually by 
February 1 of each year in conjunction with the February Quarterly Report. The annual Facility 
Process Description shall include the following: 
a. A schematic of all major structures associated with the Facility, including all influent lines,

buildings, exterior tanks, effluent lines, outfall, and discharge locations identified in this
Discharge Permit.

o Attachment 7 provides a schematic of all major structures at the RLWTF.

o Attachment 8 provides a schematic showing treatment units to be stabilized.

b. A comprehensive flow chart demonstrating the most current processes in operation for the
collection, treatment, and disposal of wastewater for the Facility. The flow chart shall indicate
any processes which have been by- passed, decommissioned, or are no longer used for the
collection, treatment, or final disposal of the wastewater.

o Attachment 9 provides an overview flow chart of current treatment processes.

o Attachment 10 provides a detailed flow chart of current treatment processes.

c. An associated narrative describing each of the systems and treatment units outlined in the
flow chart. This narrative shall include the collection system, primary treatment units, secondary
treatment units and any systems used in the disposition of any associated waste streams at the
Facility.

o Attachment 11 provides a narrative describing systems and treatment units at the
RLWTF.

2023 Facility Maintenance and Repair Activities 

o Attachment 2 provides a summary of the maintenance and repair activities conducted at the
RLWTF during the October 1 – December 31, 2023, monitoring period.

o Maintenance and repair activities conducted at the RLWTF during previous quarters in 2023
were previously submitted as follows:

o January 1 – March 31 activities were submitted to NMED on April 28, 2023 (EPC-DO-
23-136) in Attachment 2.

o April 1 – June 30 activities were submitted to NMED on July 31, 2023 (EPC-DO-23-
226) in Attachment 2.



DP-1132 Monitoring Report - Fourth Quarter 2023 
and 2023 Annual Update ATTACHMENT 1 

EPC-DO: 23-395 A1-8 of 11 LA-UR-24-20486 

o July 1 – September 30 activities were submitted to NMED on October 30, 2023 (EPC-
DO-23-311) in Attachment 2.

Condition No. 8:  Water Tightness Testing 
The Permittees shall demonstrate that each unit and system intended to convey, store, treat or 
dispose of a liquid or semi-liquid waste stream without secondary containment is not leaking 
and is otherwise fit for use. The Permittees shall submit to NMED the procedures and findings of 
the evaluation in the Annual Update (Condition 1) by February 1 of each year immediately 
following the date when the water tightness test was performed. 

o RLWTF to SET Pipeline. The TA-52 SET is not currently operational and did not receive
any treated wastewater from the RLWTF in 2023.  On June 29, 2023, the U.S. Department of
Energy, National Nuclear Security Administration (DOE/NNSA) and Triad National
Security, LLC (Triad) submitted a request to NMED for an extension of time to complete
water tightness testing of the pipeline from the RLWTF to the SET (EPC-DO: 23-206) until
December 31, 2024.   NMED approved this request on August 1, 2023.

The SET will be placed into service after facility upgrades are completed and after the
pipeline between the RLWTF and the SET is water tightness tested.

o RLWTF to NPDES Outfall 051 Pipeline. Water tightness testing of the pipeline from
the RLWTF to NPDES Outfall 051 was successfully completed in June 2023 and is
included in Attachment 13 of this report.

Condition No. 10:  Settled Solids; Settled Solids Removal 
The Permittees shall inspect and measure the thickness of the settled solids in the SET on an 
annual basis. The Permittees shall submit a summary report of all settled solids activities to 
NMED in the Annual Report submitted by February 1 of each year as well as the Quarterly 
Report for the period during which the activity occurs. 

o The SET has not been placed in service. No treated effluent was discharged to the SET
during the monitoring period. Based on these factors, measurements and/or removal of
settled solids did not occur during 2023.

Condition No. 32:  Ground Water Flow  
The Permittees shall submit a ground water flow direction report to NMED in the Annual Report 
in conjunction with the Quarterly Report due February 1. 

o Attachment 12 provides an updated ground water flow direction report based on the
hydrogeological conditions of the Pajarito Plateau incorporating regional groundwater
monitoring well water level data.
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Condition No. 36:  Annual Ground Water Monitoring: MCA-RLW-1, MCA-RLW-2, 
MCOI-6, R-1, R-14, R-46, R-60  
The Permittees shall collect ground water samples from ground water monitoring wells on an 
annual basis and analyze the samples for all water contaminants listed in 20.6.2.3103 NMAC 
and all toxic pollutants listed in 20.6.2.7.T(2). The Permittees shall prepare ground water 
monitoring reports describing, in detail, the sampling and analytical methods used. The ground 
water monitoring report shall be submitted to NMED with the quarterly monitoring report 
required in this Discharge Permit. 

Attachment 5 provides the complete groundwater monitoring report from annual sampling of 
alluvial ground water monitoring wells MCA-RLW-1 and MCA-RLW-2; perched/ intermediate 
ground water monitoring well MCOI-6; regional ground water monitoring wells R-1, R-14, R-
46, and R-60. This report includes information collected from each well prior to sampling, 
analytical results, and sample chain of custodies. 

o Alluvial Well MCA-RLW-1

o Attachment 5 provides the complete groundwater monitoring report including
information related to MCA-RLW-1.

o Annual sampling of alluvial well MCA-RLW-1 was not completed in 2023 because
there was insufficient water in the well during the year.

o Alluvial Well MCA-RLW-2

o Attachment 5 provides the complete groundwater monitoring report including
information related to MCA-RLW-2.

o Annual sampling of alluvial well MCA-RLW-2 was not completed in 2023 because
there was insufficient water in the well during the year.

o Perched/Intermediate Well MCOI-6

o Attachment 5 provides the complete groundwater monitoring report collected from
annual sampling at MCOI-6.  All analytical results of constituents listed in
20.6.2.3103 NMAC and all toxic pollutants listed in 20.6.2.7.T(2) from 2023 at
MCOI-6 are included in Attachment 5, Table 2. This well is routinely sampled
pursuant to the Consent Order as part of the Chromium Investigation Monitoring
Group and results from Consent Order related sampling events within the reporting
period are included in this table. All results are below 20.6.2.3103 NMAC standards
and the 20.6.2.7.T NMAC guidance with the exception of the following:
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o Chromium was detected above the standard in four samples analyzed in 2023
with concentrations ranging from 50.8 to 54.3 μg/L.  The 20.6.2.3103 NMAC
standard for chromium is 50 μg/L.

The average chromium concentration detected at MCOI-6 from 2017 through
2022 was 62.5 μg/L. The maximum chromium concentration during the
referenced period was 76.3 μg/L. The presence of chromium at elevated
concentrations in the perched/intermediate groundwater at MCOI-6 is
documented in the LANL 2022 Annual Site Environmental Report.

Monitoring well MCOI-6 will continue to be routinely sampled for chromium
in support of RLWTF and pursuant to Consent Order requirements for the
Chromium Investigation Monitoring Group.

o Dioxane[1,4-] was detected above the screening level in two samples analyzed
in 2023 with concentrations ranging from 29.1 to 30.7 μg/L.  The 20.6.2.7.T
NMAC guidance for dioxane[1,4-] is 4.59 μg/L.

The average dioxane[1,4-] concentration detected at MCOI-6 from 2016
through 2022 was 16.1 μg/L.  The maximum dioxane[1,4-] concentration
during the referenced period was 31.1 μg/L.

The presence of dioxane[1,4-] in the perched/intermediate groundwater at
MCOI-6 has been documented in the LANL 2022 Annual Site Environmental
Report.

o NO3+NO2-N and ClO4 exceedances detected at MCOI-6 are discussed above
on pages 3 and 4 of this Attachment.

o Regional Well R-1

o Attachment 5 provides the complete groundwater monitoring report collected from
annual sampling at R-1.  All analytical results of constituents listed in 20.6.2.3103
NMAC and all toxic pollutants listed in 20.6.2.7.T(2) from 2023 at R-1 are included
in Attachment 5, Table 3.  This well is routinely sampled pursuant to the Consent
Order as part of the Chromium Investigation Monitoring Group and results from
Consent Order related sampling events within the reporting period are included in this
table.  All results are below 20.6.2.3103 NMAC standards and the 20.6.2.7.T NMAC
guidance.

o Regional Well R-14 Screen 1

o Attachment 5 provides the complete groundwater monitoring report collected from
annual sampling at R-14 Screen 1.  R-14 was originally constructed as a two-screen
well but the bottom screen was abandoned in 2008.  All analytical results of
constituents listed in 20.6.2.3103 NMAC and all toxic pollutants listed in
20.6.2.7.T(2) from 2023 at R-14 Screen 1 are included in Attachment 5, Table 4.
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This well is routinely sampled pursuant to the Consent Order as part of the Chromium 
Investigation Monitoring Group and results from Consent Order related sampling 
events within the reporting period are included in this table.  All results are below 
20.6.2.3103 NMAC standards and the 20.6.2.7.T NMAC guidance. 

o Regional Well R-46

o Attachment 5 provides the complete groundwater monitoring report collected from
annual sampling at R-46.  All analytical results of constituents listed in 20.6.2.3103
NMAC and all toxic pollutants listed in 20.6.2.7.T(2) from 2023 at R-1 are included
in Attachment 5, Table 5.  This well is routinely sampled pursuant to the Consent
Order as part of the Chromium Investigation Monitoring Group and results from
Consent Order related sampling events within the reporting period are included in this
table.  All results are below 20.6.2.3103 NMAC standards and the 20.6.2.7.T NMAC
guidance.

o Regional Well R-60

o Attachment 5 provides the complete groundwater monitoring report collected from
annual sampling at R-60.  All analytical results of constituents listed in 20.6.2.3103
NMAC and all toxic pollutants listed in 20.6.2.7.T(2) from 2023 at R-60 are included
in Attachment 5, Table 6.  This well is routinely sampled pursuant to the Consent
Order as part of the Chromium Investigation Monitoring Group and results from
Consent Order related sampling events within the reporting period are included in this
table.  All results are below 20.6.2.3103 NMAC standards and the 20.6.2.7.T NMAC
guidance.
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DP-1132 Report:  Fourth Quarter 2023
RLWTF Daily Influent and Effluent

Date
Low-level

Influent
Effluent

MES
Effluent

Outfall 051
Effluent

SET
Transuranic

Influent

Totals, 2023-Q4 416,123 359,238 0 0 352

Sub-total, Oct. 162,944 148,535 0 0 127
Sub-total, Nov. 159,689 108,047 0 0 137
Sub-total, Dec. 93,490 102,657 0 0 88

All flows are in Liters.

1-Oct 4,315 0 0 0 0
2-Oct 9,538 0 0 0 0
3-Oct 5,526 0 0 0 0
4-Oct 4,542 0 0 0 0
5-Oct 8,176 5,643 0 0 0
6-Oct 3,407 13,732 0 0 0
7-Oct 2,422 16,393 0 0 0
8-Oct 2,385 6,779 0 0 0
9-Oct 4,353 0 0 0 0

10-Oct 7,078 0 0 0 0
11-Oct 5,185 0 0 0 0
12-Oct 5,110 13,202 0 0 0
13-Oct 5,072 15,348 0 0 0
14-Oct 2,233 13,762 0 0 0
15-Oct 2,233 8,202 0 0 0
16-Oct 3,520 0 0 0 0
17-Oct 6,548 0 0 0 0
18-Oct 6,094 0 0 0 0
19-Oct 9,349 15,166 0 0 0
20-Oct 4,050 15,939 0 0 0
21-Oct 5,753 14,621 0 0 0
22-Oct 3,407 9,746 0 0 0
23-Oct 4,731 0 0 0 0
24-Oct 6,472 0 0 0 0
25-Oct 9,538 0 0 0 0
26-Oct 5,148 0 0 0 0
27-Oct 7,532 0 0 0 0
28-Oct 2,763 0 0 0 0
29-Oct 2,763 0 0 0 0
30-Oct 6,245 0 0 0 0
31-Oct 7,456 0 0 0 127
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DP-1132 Report:  Fourth Quarter 2023
RLWTF Daily Influent and Effluent

Date
Low-level

Influent
Effluent

MES
Effluent

Outfall 051
Effluent

SET
Transuranic

Influent

1-Nov 6,283 0 0 0 0
2-Nov 5,678 0 0 0 0
3-Nov 6,889 0 0 0 0
4-Nov 7,192 0 0 0 0
5-Nov 7,570 0 0 0 0
6-Nov 10,484 9,883 0 0 0
7-Nov 5,148 19,353 0 0 137
8-Nov 4,731 17,767 0 0 0
9-Nov 8,706 5,110 0 0 0
10-Nov 2,725 0 0 0 0
11-Nov 2,650 0 0 0 0
12-Nov 2,309 0 0 0 0
13-Nov 5,602 0 0 0 0
14-Nov 3,936 0 0 0 0
15-Nov 4,353 0 0 0 0
16-Nov 5,564 8,077 0 0 0
17-Nov 5,450 11,764 0 0 0
18-Nov 4,239 13,475 0 0 0
19-Nov 3,899 13,478 0 0 0
20-Nov 5,299 9,141 0 0 0
21-Nov 11,393 0 0 0 0
22-Nov 3,217 0 0 0 0
23-Nov 2,460 0 0 0 0
24-Nov 2,271 0 0 0 0
25-Nov 7,343 0 0 0 0
26-Nov 8,327 0 0 0 0
27-Nov 3,407 0 0 0 0
28-Nov 3,899 0 0 0 0
29-Nov 3,974 0 0 0 0
30-Nov 4,693 0 0 0 0
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DP-1132 Report:  Fourth Quarter 2023
RLWTF Daily Influent and Effluent

Date
Low-level

Influent
Effluent

MES
Effluent

Outfall 051
Effluent

SET
Transuranic

Influent

1-Dec 3,558 0 0 0 0
2-Dec 2,195 0 0 0 0
3-Dec 2,801 0 0 0 0
4-Dec 3,899 2,241 0 0 0
5-Dec 4,201 16,480 0 0 88
6-Dec 4,656 18,054 0 0 0
7-Dec 4,466 15,568 0 0 0
8-Dec 6,510 5,428 0 0 0
9-Dec 38 0 0 0 0
10-Dec 1,968 0 0 0 0
11-Dec 3,558 0 0 0 0
12-Dec 3,444 0 0 0 0
13-Dec 4,693 0 0 0 0
14-Dec 2,687 0 0 0 0
15-Dec 8,289 0 0 0 0
16-Dec 6,662 0 0 0 0
17-Dec 2,120 0 0 0 0
18-Dec 3,671 3,456 0 0 0
19-Dec 4,769 20,102 0 0 0
20-Dec 3,747 17,642 0 0 0
21-Dec 7,078 3,687 0 0 0
22-Dec 1,968 0 0 0 0
23-Dec 1,665 0 0 0 0
24-Dec 757 0 0 0 0
25-Dec 1,098 0 0 0 0
26-Dec 416 0 0 0 0
27-Dec 492 0 0 0 0
28-Dec 416 0 0 0 0
29-Dec 757 0 0 0 0
30-Dec 606 0 0 0 0
31-Dec 303 0 0 0 0
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MCA-RLW-1, Fourth Quarter 2023 

a Sample Date 10/31/2023 

b Sample Time 0855 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCA-RLW-1 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 6,864.4 

g Total depth of the well 
(ft below ground surface (bgs)) 22.2 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

N/A 

i Total volume of water purged 
prior to sample collection (gal) N/A

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): N/A 

Oxidation/Reduction Potential (MV): N/A 

Temp (deg C): N/A 

pH (SU): N/A 

Turbidity (NTU): N/A 

Specific Conductance (μS/cm): N/A 

k Description of sample methods N/A 

l Chain-of-Custody N/A

m Location Map Attachment 6

Analytical Results N/A

Notes: 
N/A – Not applicable. Well was not sampled when visited on October 31, 2023, due to insufficient water in the well. The well   
contained 0.11 ft of standing water. 
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MCA-RLW-2, Fourth Quarter 2023 

a Sample Date 10/31/2023 

b Sample Time 0842 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCA-RLW-2 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 6,806.34 

g Total depth of the well 
(ft below ground surface (bgs)) 40.4 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

N/A 

i Total volume of water purged 
prior to sample collection (gal) N/A

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): N/A 

Oxidation/Reduction Potential (MV): N/A 

Temp (deg C): N/A 

pH (SU): N/A 

Turbidity (NTU): N/A 

Specific Conductance (μS/cm): N/A 

k Description of sample methods N/A 

l Chain-of-Custody N/A

m Location Map Attachment 6

Analytical Results N/A

Notes: 
N/A – Not applicable. Well was not sampled when visited on October 31, 2023, due to insufficient water in the well. The well   
contained 0.44 ft of standing water. 
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MCOI-6, Fourth Quarter – November 8th, 2023 

a Sample Date 11/8/2023 

b Sample Time 1336 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 6,138.43 

g Total depth of the well 
(ft below ground surface (bgs)) 712.6 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

32.98 

i Total volume of water purged 
prior to sample collection (gal) 99.9 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 7.4 

Oxidation/Reduction Potential (MV): 177.8 

Temp (deg C): 17.2 

pH (SU): 7.23 

Turbidity (NTU): 0.01 

Specific Conductance (μS/cm): 540 

k Description of sample methods Attachment 5 Page  

l Chain-of-Custody Attachment 5 Page  

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table 1 
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MCOI-6, Annual Sample – May 3rd, 2023 

a Sample Date 5/3/2023 

b Sample Time 1107 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 6,138.17 

g Total depth of the well 
(ft below ground surface (bgs)) 712.6 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

32.77 

i Total volume of water purged 
prior to sample collection (gal) 102.85 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 7.37 

Oxidation/Reduction Potential (MV): 154.5 

Temp (deg C): 18 

pH (SU): 7.26 

Turbidity (NTU): 1.75 

Specific Conductance (μS/cm): 534 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 7 of 71 LA-UR-24-20486



MCOI-6, Annual Sample – May 16th, 2023 

a Sample Date 5/16/2023 

b Sample Time 1344 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 6,133.19 

g Total depth of the well 
(ft below ground surface (bgs)) 712.6 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

28.65 

i Total volume of water purged 
prior to sample collection (gal) 89.9 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 7.57 

Oxidation/Reduction Potential (MV): 162.5 

Temp (deg C): 17.4 

pH (SU): 7.34 

Turbidity (NTU): 0.32 

Specific Conductance (μS/cm): 529 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 8 of 71 LA-UR-24-20486



MCOI-6, Annual Sample – July 12th, 2023 

a Sample Date 7/12/2023 

b Sample Time 1125 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 6,137.84 

g Total depth of the well 
(ft below ground surface (bgs)) 712.6 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

32.5 

i Total volume of water purged 
prior to sample collection (gal) 99 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 7.55 

Oxidation/Reduction Potential (MV): 185.4 

Temp (deg C): 18.3 

pH (SU): 7.3 

Turbidity (NTU): 0.54 

Specific Conductance (μS/cm): 531 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 9 of 71 LA-UR-24-20486
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R-1, Annual Sample – May 4th, 2023

a Sample Date 5/4/2023 

b Sample Time 1244 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,872.58 

g Total depth of the well 
(ft below ground surface (bgs)) 1,080.1 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

59.03 

i Total volume of water purged 
prior to sample collection (gal) 181.5 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 6.14 

Oxidation/Reduction Potential (MV): 89 

Temp (deg C): 21.6 

pH (SU): 7.82 

Turbidity (NTU): 0.03 

Specific Conductance (μS/cm): 138.7 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table  

Attachment 5
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R-1, Annual Sample – May 16th, 2023

a Sample Date 5/4/2023 

b Sample Time 1529 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,872.3 

g Total depth of the well 
(ft below ground surface (bgs)) 1,080.1 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

58.8 

i Total volume of water purged 
prior to sample collection (gal) 185.35 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 6.11 

Oxidation/Reduction Potential (MV): 91.9 

Temp (deg C): 22 

pH (SU): 7.84 

Turbidity (NTU): 2.05 

Specific Conductance (μS/cm): 138.4 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 26 of 71 LA-UR-24-20486



R-1, Annual Sample – November 14th, 2023

a Sample Date 11/14/2023 

b Sample Time 1124 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,872.02 

g Total depth of the well 
(ft below ground surface (bgs)) 1,080.1 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

58.57 

i Total volume of water purged 
prior to sample collection (gal) 191.4 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 6.24 

Oxidation/Reduction Potential (MV): 54.3 

Temp (deg C): 21.3 

pH (SU): 7.93 

Turbidity (NTU): 0.84 

Specific Conductance (μS/cm): 142 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 27 of 71 LA-UR-24-20486
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R-14 Screen 1, Annual Sample – April 17th, 2023

a Sample Date 4/17/2023 

b Sample Time 1115 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,873.46 

g Total depth of the well 
(ft below ground surface (bgs)) 1,244.7 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

46.32 

i Total volume of water purged 
prior to sample collection (gal) 143.01 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 5.88 

Oxidation/Reduction Potential (MV): 144.3 

Temp (deg C): 23.5 

pH (SU): 8.21 

Turbidity (NTU): 0.58 

Specific Conductance (μS/cm): 130.7 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 38 of 71 LA-UR-24-20486



R-14 Screen 1, Annual Sample – November 15th, 2023

a Sample Date 11/15/2023 

b Sample Time 1311 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,872.69 

g Total depth of the well 
(ft below ground surface (bgs)) 1,244.7 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

45.69 

i Total volume of water purged 
prior to sample collection (gal) 140.07 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 4.91 

Oxidation/Reduction Potential (MV): 69.7 

Temp (deg C): 23.4 

pH (SU): 7.79 

Turbidity (NTU): 5.11 

Specific Conductance (μS/cm): 124.8 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 39 of 71 LA-UR-24-20486
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R-46, Annual Sample – April 19th, 2023

a Sample Date 4/19/2023 

b Sample Time 1013 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,879.31 

g Total depth of the well 
(ft below ground surface (bgs)) 1,382.2 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

49.14 

i Total volume of water purged 
prior to sample collection (gal) 238 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 5.91 

Oxidation/Reduction Potential (MV): 181.2 

Temp (deg C): 20.8 

pH (SU): 7.13 

Turbidity (NTU): 0.48 

Specific Conductance (μS/cm): 124.3 

k Description of sample methods Attachment 5 Page  5  

l Chain-of-Custody Attachment 5 Page  5  

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 50 of 71 LA-UR-24-20486



R-46, Annual Sample – November 17th, 2023

a Sample Date 11/17/2023 

b Sample Time 0825 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,878.79 

g Total depth of the well 
(ft below ground surface (bgs)) 1,382.2 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

48.61 

i Total volume of water purged 
prior to sample collection (gal) 

195 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 5.84 

Oxidation/Reduction Potential (MV): 119.2 

Temp (deg C): 21.2 

pH (SU): 7.23 

Turbidity (NTU): 0.98 

Specific Conductance (μS/cm): 126.5 

k Description of sample methods Attachment 5 Page  5  

l Chain-of-Custody Attachment 5 Page  5  

m Location Map Attachment 6 

Analytical Results Attachment 5 Page , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 51 of 71 LA-UR-24-20486
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R-60, Annual Sample – April 19th, 2023

a Sample Date 4/19/2023 

b Sample Time 1220 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,904.62 

g Total depth of the well 
(ft below ground surface (bgs)) 1,360.9 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

38.1 

i Total volume of water purged 
prior to sample collection (gal) 127.6 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 6.19 

Oxidation/Reduction Potential (MV): 141.8 

Temp (deg C): 23.6 

pH (SU): 8.08 

Turbidity (NTU): 1.47 

Specific Conductance (μS/cm): 127.4 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6 

Analytical Results Attachment 5 Page 6 , Table  

Attachment 5
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R-60, Annual Sample – November 2nd, 2023

a Sample Date 11/2/2023 

b Sample Time 1048 

c Individuals collecting sample N3B Staff 

d Monitoring well identification MCOI-6 

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,903.97 

g Total depth of the well 
(ft below ground surface (bgs)) 1,360.9 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

37.43 

i Total volume of water purged 
prior to sample collection (gal) 114.1 

j 
Physical parameters including 
temperature, conductivity, pH, 
oxidation/reduction potential 

DO (mg/L): 6.44 

Oxidation/Reduction Potential (MV): 64.9 

Temp (deg C): 23 

pH (SU): 7.82 

Turbidity (NTU): 3.33 

Specific Conductance (μS/cm): 150.6 

k Description of sample methods Attachment 5 Page   

l Chain-of-Custody Attachment 5 Page   

m Location Map Attachment 6 

Analytical Results Attachment 5 Page 6 , Table  

Attachment 5

EPC-DO: 23-395 A5-Page 62 of 71 LA-UR-24-20486
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RLWTF Processes and Units 

OVERVIEW 

The Radioactive Liquid Waste Treatment Facility (RLWTF) includes (a) two underground collection 
systems that convey water to Technical Area (TA) 50 from generators at Los Alamos National Laboratory 
(LANL), (b) structures at TA-50, and (c) solar evaporation tanks at TA-52. At TA-50, Building 50-01 is 
the primary structure; it houses treatment equipment, process tanks, analytical laboratories, and offices. 
Adjacent TA-50 structures provide for storage of influent and wastewater, but not treatment: 50-66 
(transuranic influent), 50-248 (secondary waters), and 50-250 (low-level influent). 

The RLWTF receives and treats radioactive liquid waste (RLW) from generators at LANL. Treatment 
units have been grouped into a main treatment process for low-level RLW, a process for treating 
transuranic RLW, and a secondary treatment process for waste streams from both the low-level and 
transuranic processes. The units within each of these process lines are summarized in Table 1 and 
described in the paragraphs that follow. Table 2 provides additional information for each unit, including 
location, vessels, construction materials, capacity, and secondary containment. 

TABLE 1: SUMMARY OF RLWTF TREATMENT UNITS 

Unit Operation Tanks Location 

Main Treatment: 
M1 Collection system ---- TA-03, 35, 48, 50, 55, 59 
M2 Influent storage W5, W6 50-250
M3 Emergency influent storage WMRM tanks (4) 50-250
M4 Reaction tanks TK71, TK72 50-01
M5 Microfilter ---- 50-01
M6 Pressure filters --- 50-01
M7 Perchlorate ion exchange TK09 50-01
M8 Primary reverse osmosis ---- 50-01
M9 Reserved ---- ---- 

M10 Effluent storage N.Frac, S.Frac 50-01
M11 Mechanical evaporator ---- 50-257
M11 Solar evaporation ---- TA52
M11 NPDES Outfall #051 ---- Effluent CanyonA 

Transuranic: 
T1 TRU Collection system ---- TA50, 55 
T2 TRU Influent storage Acid tank, Caustic tank 50-66
T3 TRU Treatment TK1, TK2 50-01
T4 TRU Solids TK-7A 50-01
T5 TRU Effluent TK3 50-01

Secondary Treatment: 
S1 Secondary reverse osmosis TK73, TK25 50-01
S2 Vacuum filter TK8 50-01
S3 Bottoms storage 17K, TK-NE,SE,SW,NW 50-248

A Effluent Canyon is a tributary of Mortandad Canyon.
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MAIN TREATMENT PROCESS 

The main treatment process consists of the collection, storage, and treatment of low-level RLW, and the 
discharge of treated effluent to the environment. Process steps include treatment with chemicals in a 
reaction tank, filtration, ion exchange, and reverse osmosis. Discharge to the environment is via NPDES 
outfall, solar evaporation, or evaporation using natural gas. Two secondary streams are generated by 
primary treatment, low-level solids and reverse osmosis concentrate; they are sent to the secondary 
treatment process. 

M1. RADIOACTIVE LIQUID WASTE COLLECTION SYSTEM 

The majority of RLW is transferred by direct pipeline between generator facilities and the RLWTFB. The 
pipeline system, installed in 1982, connects the TA-50 RLWTF to buildings in six TAs using 
approximately four miles of underground, double-walled (pipeline within a pipeline) piping. Primary 
piping is six- or eight-inch-diameter polyethylene encased within 10- or 12-inch polyethylene secondary 
piping. The primary piping transitions to stainless steel in each of 63 underground valve stations (also 
referred to as vaults), then transitions back to polyethylene upon exit. Vaults are equipped with leak 
detection sensors that are linked electronically to the RLWTF operations center. 

M2. INFLUENT STORAGE 

Influent flows by gravity from the collection system into storage tanks in Building 50-250. Two influent 
tanks in the basement of the building are dedicated to daily influent activities. Both are fiberglass, and 
each has a capacity of 50,000 gallons. After a tank is sampled, influent is fed to the low-level main 
treatment process in Building 50-01 via another underground, double-walled pipe. 

M3. EMERGENCY INFLUENT STORAGE 

Building 50-250, the Waste Management and Risk Mitigation (WMRM) facility, is located about 50 
meters southeast of Building 50-01. WMRM houses six influent storage tanks with a capacity of 50,000 
gallons each; four of these are held in reserve for emergencies. WMRM is a steel frame structure 
designed to withstand seismic, wind, and snow load criteria. The concrete basement houses the two 
influent and four emergency storage tanks and acts as secondary containment. Tanks receive influent by 
gravity flow from the collection system. 

M4. REACTION TANKS 

Influent is mixed with treatment chemicals in reaction tanks TK71 and TK72 to remove insoluble 
constituents, including more than 90% of the radioactivity. The two reaction tanks are aboveground, 
carbon-steel vessels, ~10,000 gallons each. Influent and chemicals enter from above; the tank mixer 
brings the streams into contact. Chemicals such as sodium hydroxide and ferric sulfate are added to 
adjust pH, precipitate metals, and promote particle growth. Contaminants precipitate as solids, which are 
kept in suspension by the tank mixer. The solids-water mixture is fed to the next treatment step, the 
microfilter. 

M5. MICROFILTER 

From the reaction tanks, treated influent is pumped to a microfilter to remove solids from water. The 
microfilter employs polyvinylidene fluoride, or PVDF, membranes to separate the solids. The 
membranes can withstand pH ranges from 0-14, are non-plugging, and are chlorine resistant; they remove 

B The remaining RLW, typically less than 2,000 gallons per month, is transferred from small generators via truck. 
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particles as small as 0.1 micron, and can handle feed streams with up to 5% solids. A periodic backpulse 
of air sends a reverse flow of filtrate across the membrane, dislodging contaminants and moving solids to 
the concentrate tank. A clean-in-place system enables periodic cleaning of membranes using chemicals 
such as acids, bases, or bleach. 

Filtrate (water) from the microfilter is fed to TK9, and from TK9 to either perchlorate ion exchange or the 
primary reverse osmosis unit. Solids from the microfilter are periodically removed to TK8 for subsequent 
treatment in the vacuum filter. 

M6. PRESSURE FILTERS 

Three pressure media filters, which operate in parallel or singly, can also be used to remove suspended 
solids from water in the reaction tanks. Water is pumped from either TK71 or TK72, through the media 
in an enclosed steel vessel at a pressure of about 30 pounds per square gauge (psig). Pressure filters are 
30 inches in diameter and approximately five feet high, and are constructed of carbon steel lined with 
plasite (an epoxy). The media in the pressure filter consists of coarse and fine particles of sand, garnet, 
coal, and gravel, and can remove particles as small as 10 microns. Backwashing is periodically 
necessary, to remove solids and to reconstitute the bed. Each filter can process up to 50 gallons per 
minute (gpm). 

M7. PERCHLORATE ION EXCHANGE 

Ion-exchange columns located in Room 16 are used to remove perchlorates. Three of the eight fiberglass 
reinforced plastic ion exchange vessels are typically in service. Vessels range in size to nine cubic feet of 
ion exchange resin, and can treat up to 60 gallons of water per minute. The columns are installed 
downstream of TK9, and prior to treatment by the reverse osmosis. TK9 is a 9000-gallon, carbon-steel, 
aboveground vessel located in Room 61. Resins are not re-generated. Instead, columns are drained of 
water, then disposed as solid radioactive waste. 

M8. PRIMARY REVERSE OSMOSIS 

The double-pass reverse osmosis unit in Room 36 (referred to as the M8 unit) began operation in late 
2018 in order to assure that treated water meets DP-1132 effluent limits. 

Reverse osmosis units remove soluble contaminants and produce a high-quality effluent that approaches 
and sometimes meets EPA drinking water standards. The reverse osmosis units use commercially 
available high-rejection membranes, typically rated at nominal NaCl rejection of 90-99%. The M8 unit 
has three 8-inch- diameter pressure vessels (first pass) and six 4-inch-diameter pressure vessels (second 
pass). Permeate from the M8 unit is sent to storage tanks in Room 34B; concentrate is processed through 
the secondary treatment process. The M8 unit has a capacity of 30 gpm. 

M9. RESERVED 

The copper-zinc ion exchange treatment unit, described in the application for DP-1132, was removed 
from service in 2014. 
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M10. EFFLUENT STORAGE 

Two tanks are available for the storage of treated water, referred as the north frac tank and the south frac 
tank. Frac tanks are horizontal carbon steel tanks located in Room 34B; each has a capacity of ~20,000 
gallons. The two tanks are operated in tandem. When the north tank is filled, the flow of reverse osmosis 
permeate is directed to the south tank. While the south tank is filling, water in the north tank is sampled, 
adjusted if necessary (e.g., pH adjustment), and then discharged to the environment. This practice helps 
to assure that treated water will meet effluent limits imposed by regulatory agencies. 

M11. DISCHARGE OF TREATED WATER TO THE ENVIRONMENT 

11A. DISCHARGE VIA MECHANICAL EVAPORATION 

Treated water may be discharged to the environment via an effluent evaporator located outside Room 
34 of Building 50-01. Water is heated using natural gas in a 4.5 million BTU/hr low NOx gas burner 
that can evaporate up to 400 gallons of water per hour. The unit is constructed of stainless steel, and 
has received a No Permit Required Determination from the NMED Air Quality Bureau. 

11B. DISCHARGE VIA SOLAR EVAPORATION 

A solar evaporation tank system (SET) is located at TA-52 of LANL. The site is approximately one 
acre in size, and about two-thirds of a mile from the TA-50 RLWTF. The SET has two cells. Each 
cell has concrete walls approximately four feet high, and a double liner with leak detection. Each cell 
is approximately 70 feet by 250 feet in size, with a usable capacity of about 380,000 gallons. The 
SET pump house has the capability of returning the contents of either cell to the TA-50 RLWTF for 
storage and retreatment, if necessary. Approximately 3,500 feet of high-density polyethylene 
(HDPE) transfer piping connect the SET and the TA-50 RLWTF. 

11C. DISCHARGE VIA NPDES OUTFALL 051 

Treated water that meets NPDES, NMED, and DOE discharge standards can be discharged to the 
environment via permitted NPDES Outfall 051 in Effuent Canyon, a tributary of Mortandad Canyon. 
Water is pumped to the outfall through approximately 1,400 feet of three-inch-diameter, carbon steel 
pipe. NPDES and DP-1132 compliance samples are collected at TA-50 while water is discharging to 
the canyon. 

TRANSURANIC TREATMENT PROCESS 

The RLWTF receives and treats two separate influent streams, low-level RLW, and transuranic RLW. 
Each influent stream has its own underground collection system, its own influent storage tanks, and its 
own treatment equipment. The two streams differ in several important ways, however: 

Volumes: Approximately 99% of influent volume received at the RLWTF is low-level RLW.
Radioactivity: Typically, 90% comes from transuranic RLW.
Effluent: Treated transuranic RLW cannot be, and is not, directly discharged to the environment.

Two secondary streams are generated by the treatment of transuranic RLW, transuranic solids and low- 
level liquids. Solids are solidified as part of the transuranic treatment process. The liquid stream receives 
additional treatment in either the main treatment process or the secondary treatment process. 
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T1. TRANSURANIC COLLECTION SYSTEM 

The transuranic collection system runs from Building 55-04 through below-grade, double-walled transfer 
lines, through a valve pit at 50-201, and into influent storage tanks at Building 50-66. One transfer line is 
dedicated for acid waste, and a second for caustic waste. Both are two-inch-diameter pipes. The acid 
waste lines are constructed of PVDF; the caustic lines are constructed of polypropylene (PP). 

TA-55 and RLWTF personnel coordinate batch transfers of transuranic RLW. Once a transfer is 
coordinated, a batch of known volume, typically less than 100 gallons, is transferred through the 
collection system, flowing by gravity to the transuranic (TRU) influent storage tanks in Building 50-66. 
Transuranic influent is not trucked. 

T2. TRANSURANIC INFLUENT STORAGE 

Two influent storage tanks are located in Building 50-66, one for acid material (~3,900 gallons) and the 
other for caustic material (~3,000 gallons). Each tank has enough capacity to hold more than one year of 
transuranic influent. Both tanks are cylindrical, cone-bottomed tanks, and each has a mixer and a high 
efficiency particulate air (HEPA) filtered vent. The sump in Building 50-66 has a leak detection probe 
that communicates to the RLWTF operations center. 

T3. TRANSURANIC TREATMENT 

Acid or caustic material is pumped from Building 50-66 into TK1 in Room 60. Acid material is 
neutralized by mixing with liquid sodium hydroxide (nominal 25%); other chemicals (ferric sulfate or 
polymer) may be added to promote particle growth. Caustic material requires less sodium hydroxide, and 
is also treated with ferric or polymer that will promote particle growth. Solids that form in the reaction 
tank TK1 are allowed to settle, and are then pumped to the solids storage tank, TK-7A. Supernatant is 
pumped through a pressure filter into the effluent storage tank, TK3. 

T4. TRANSURANIC SOLIDS 

Solids collect in TK-7A, a 900-gallon carbon steel tank in Room 60. In order to facilitate particle growth, 
TK-7A may first be seeded with solids from a previous treatment campaign. Excess water is then 
decanted from TK-7A, and transferred to the effluent storage tank, TK3. Solids remaining in TK-7A are 
added to drums containing cement, zeolite and sodium silicate, then tumbled and allowed to cure. After 
curing, drums of cemented solids are transported to a storage facility at TA-63 to await shipment to and 
disposal at Waste Isolation Pilot Plant (WIPP) as a solid transuranic waste. 

T5. TRANSURANIC EFFLUENT 

Effluent from the transuranic treatment process is collected in TK3 in Room 60, a 1,000-gallon, 
horizontal fiberglass tank. Having been treated, effluent is no longer transuranic waste. Effluent is not 
clean enough, however, to be discharged to the environment. Instead, the effluent receives additional 
treatment through the low-level process. 
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SECONDARY TREATMENT PROCESSES 

The secondary process treats wastes from the primary and transuranic treatment lines. It consists of a 
vacuum filter to treat solids from the main process, a secondary reverse osmosis unit to treat reverse 
osmosis concentrate from the main process and/or effluent from the transuranic process, and a bottoms 
disposal step. Wastes from secondary treatment process are disposed as low-level radioactive solid 
waste. 

S1. SECONDARY REVERSE OSMOSIS 

The secondary reverse osmosis unit reduces the volume of secondary radioactive liquid waste that must 
be shipped offsite to a subcontractor for further treatment. Feed to the unit consists of either concentrate 
from primary reverse osmosis or treated transuranic RLW. Treatment at the S1 unit splits the feed stream 
into two streams. Permeate is sent to the main treatment process for additional treatment; concentrate is 
sent to storage tanks in Building 50-248 to await shipment as bottoms. 

The S1 unit is capable of producing 10 gpm permeate with 70% recovery; it has a maximum operating 
pressure of 1,000 pounds per square inch. The unit contains nine commercially available high-rejection 
membranes (8 inch by 40 inch), within three fiberglass pressure vessels. 

S2. VACUUM FILTER 

Solids from the microfilter (or pressure filters) are separated from water and then disposed as low-level 
radioactive solid waste. This solids filtration operation includes the TK8 storage tank (capacity of 8,000 
gallons) in Room 61 and a rotary vacuum filter in Room 116. The solids contain more than 90% of the 
radioactivity present in low-level influent. Solids do not contain hazardous chemical constituents above 
RCRA limits, and are disposed as low-level radioactive waste. 

S3. BOTTOMS STORAGE 

RLWTF bottoms are stored in tanks in Building 50-248 until shipped to a commercial waste treatment 
facility using a commercial tanker truck. Shipments typically range from 4,000 - 5,000 gallons each. The 
commercial waste treatment facility processes bottoms to a solid form, and disposes of the solids as low- 
level radioactive waste at a DOE or commercial disposal site. 
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DP-1132 Condition No. 32: 2023 Groundwater Flow Direction 
Report 

Overview 
Los Alamos National Laboratory (LANL) is underlain by a thick zone of primarily unsaturated volcanic and sedimentary materials. 
Groundwater beneath the Pajarito Plateau occurs in three modes: (1) water in the near-surface sediments in the bottoms of some canyons 
(alluvial groundwater), (2) water in porous rock layers underlain by a more solid rock layer and therefore perched above the regional aquifer 
(perched-intermediate groundwater), and (3) the regional aquifer in the saturated Santa Fe Group sediments. 

Alluvial Groundwater 

Alluvial groundwater is a limited area of saturated rocks and sediments directly below canyon bottoms. Surface water percolates
through the alluvium until the downward flow is disrupted by less permeable rock layers, resulting in shallow perched bodies of
groundwater. Most of the canyons on the Pajarito Plateau have infrequent surface water flow and, therefore, little, or no alluvial
groundwater.

Two alluvial wells (MCA-RLW-1 and MCA-RLW-2) were installed in 2019 in Mortandad Canyon for groundwater monitoring
associated with DP-1132. MCA-RLW-1 was dry during installation, while MCA-RLW-2 showed limited water during installation.

MCA-RLW-1 did not have sufficient water to enable collection of a sample in 2020, 2021, or 2022.  This well was visited quarterly
in 2023, and similar to previous years, did not have enough water present to collect a sample.

MCA-RLW-2 did not have sufficient water to enable collection of a sample in 2020 or 2021.  Sufficient water at MCA-RLW-2 was
present in the fourth quarter of 2022 and quarterly and annual samples were collected.  In 2023, however, sufficient water was not
present to enable sample collection.

Alluvial groundwater levels in MCA-RLW-1 and MCA-RLW-2 are continuously monitored using pressure transducers and are
periodically downloaded. These data are being used to identify transient wetting events at these wells in Mortandad Canyon. This
information will provide a better understanding of the conceptual model for alluvial groundwater flow in upper Mortandad
Canyon, and will be used to optimize future groundwater sampling activities for these wells.

Perched-Intermediate Aquifer 

Perched-intermediate groundwater occurs within the lower part of the Bandelier Tuff and within the underlying Puye Formation and
Cerros del Rio basalt beneath some canyons. These intermediate-depth groundwater zones are formed in part by water moving
downward from alluvial groundwater until the water reaches another relatively impermeable rock layer. Depths of the perched- 
intermediate groundwater zones vary across the Pajarito Plateau, but the depth to perched-intermediate groundwater beneath
Mortandad Canyon is approximately 500 to 750 feet. Perched-intermediate groundwater monitoring well MCOI-6 is monitored in
accordance with DP-1132, and the groundwater-surface elevation recorded at MCOI-6 during 2023 quarterly sample events ranged
from 6,133.19 to 6,138.62 feet above mean sea level.

Regional Aquifer 

The regional aquifer beneath LANL is a complex hydrogeological system comprised primarily of saturated sands and gravels that
provide the water supply for Los Alamos County and LANL. The uppermost water levels in the regional aquifer (known as the water
table) are predominantly under phreatic conditions. The regional aquifer generally flows east or southeast and occurs at depths
ranging from approximately 1,200 feet below ground surface along the western edge of the Pajarito Plateau to approximately 600 feet
below ground surface along the eastern edge. The groundwater flow velocity varies but is typically around 30 feet per year.

Groundwater flow directions and fluxes that control groundwater flow and transport in the aquifer are largely dictated by the shape of
the regional water table. The general shape of the regional water table beneath Pajarito Plateau is predominantly controlled by the
areas of regional recharge to the west (the flanks of Sierra de los Valles and the Pajarito fault zone) and regional discharge to the east
(the Rio Grande and the White Rock Canyon Springs). The regional aquifer is separated from alluvial and perched-intermediate
groundwater by layers of unsaturated tuff, basalt, and sediment with generally low moisture content.

At more local scales, the structure of the regional phreatic flow is also expected to be influenced by (1) local infiltration zones (e.g.,
beneath canyons); (2) heterogeneity and anisotropy in the aquifer properties; and (3) discharge zones (municipal water-supply wells,
springs). Injection and extraction wells within the chromium contamination area also influence groundwater flow. A long-term water
level decline of about 0.5-1 foot per year is observed in the regional aquifer beneath the Pajarito Plateau. The decline may reflect long- 
term changes in aquifer recharge and discharge conditions (including water-supply pumping).

A groundwater elevation contour map has been prepared only for the regional aquifer due to the discontinuous nature of alluvial and
perched-intermediate groundwater beneath the Pajarito Plateau. Because of the long-term declines and pumping transients described
above, the water-level data and the respective water-table maps are time-dependent and representative of specific periods of time. The
attached water-table map (Attachment 12, Figure 1) includes regional groundwater contours included in the Monitoring Year 2024
Interim Facility-Wide Groundwater Monitoring Plan.

In 2023, the elevation of the regional water table in monitoring wells sampled for DP-1132 ranged from 5,872.02 feet above mean sea
level at R-1 to 5,904.62 feet above mean sea level at R-60.
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WATER TIGHTNESS TEST REPORT 

Radioactive Liquid Waste Treatment Facility 
Effluent to Outfall 051 

J.P. Hernandez-Quintero 
June 2023 

Purpose 

This report documents the water tightness testing of the single-walled pipe that sends treated 
water (effluent) from the Radioactive Liquid Waste Treatment Facility to Outfall 051 in 
Mortandad Canyon. 

Requirements 

The New Mexico Environment Department (NMED) is one regulator of activities at the RLWTF; 
NMED requirements are set forth in Ground Water Discharge Permit DP-1132.  Condition 8 of 
DP-1132 has the following requirements: 

LANL shall demonstrate that each unit…. without secondary containment is not leaking 
and is otherwise fit for use.  To make the demonstration, LANL shall conduct both a 
visual test and a quantifiable test, as applicable.  

The quantifiable assessment for piping shall be determined through passive testing for
leakage exfiltration and infiltration.

Prior to testing for infiltration, the conveyance lines shall be isolated and evacuated.

Prior to testing for exfiltration, the conveyance lines shall be isolated and filled with
water to a level that produces, at minimum, two feet of hydrologic head above the
uppermost point of the section being tested.

Infiltration and exfiltration rate shall not exceed 50 gallons per mile per consecutive 24-
hour period for any section of the piping.
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Configuration 

The pipeline for discharging effluent exits Building 50-01 Room 34B, runs through a trench 
where it then branches north to Outfall 051 in Mortandad Canyon.  A portion of the pipeline 
branches to Building 50-02, where it dead ends. The outfall pipe follows the terrain of the land, 
rising approximately 20 feet over a length of 400 feet to its high point beneath Pecos Drive, 
then dropping approximately 115 feet over a length of 900 feet to Outfall 051. Piping is three-
inch diameter carbon steel for the majority of its length, changing to six-inch-diameter carbon 
steel approximately 150-ft from the discharge end at Mortandad Canyon. 

Testing Method 

Testing is performed in accordance with Work document #758203-01.  Testing is done for the 
entire length of the outfall piping, from Building 50-01 Room 34B to Outfall 051, not in 
segments.  Procedural steps are as follows: 

1. Install spool piece in Mortandad Canyon (i.e., plug for Outfall 051), and exfiltration tank
at Pecos Road.

2. Document pre-test valve positions in Building 50-02, and between Building 50-02 and
Outfall 051.

3. Perform exfiltration test.

4. Perform infiltration test.

5. Remove spool piece and exfiltration tank.

6. Restore valve alignment to pre-test configuration.

For the exfiltration test, a collection tank and measuring tube were constructed at Pecos Road, 
which is the high point of the effluent line.  The top of the tank was equipped with a measuring 
tube (2” diameter) of clear poly that enabled personnel (a) to confirm that the piping was filled 
with water, (b) to confirm that a minimum of two feet of head was established, and (c) to 
measure water loss over the 24-hour test period.  The measuring tube also served as a vent for 
air displaced as the pipe was filled with water. 

Valves were aligned to fill the piping with industrial water, and to vent air from within the 
piping.  Pressure gauges were installed at the two low points in the line to assure that air 
bubbles had not formed, and the line was filled with water.  The gauge in 50-02 registered 9 
psig as expected for the approximate 21 foot elevation difference.  The gauge at Outfall 051 
registered 49 psig, as expected for the approximate 136-foot drop from Pecos Road to the 
outfall.  

The test period was 24 hours, from 1025 on 06/21/2023 until 1025 on 06/22/2023.  Water level 
in the measuring tube dropped 1.5 inches, which indicates a water loss of 0.05 gallon over the 
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1300 feet of piping. Approximately 16 oz. of water was lost during the 24 hour exfiltration test. 
(Most likely, this water loss was caused by water expansion due to heat.) 

For the infiltration test, the exfiltration test water was drained at the low points:  into Building 
50-02, and into a tank at Outfall 051.  Drain valves were then closed at both ends of the outfall
pipe, i.e., in Building 50-02 and at the outfall in Mortandad Canyon.

The test period was 24 hours, from 1500 on 06/22/2023 until 1500 on 06/23/2023.  Valves 
were opened at the end of the test period, and drain buckets were positioned at both low 
points to collect water.  Total water drained from the 1300 feet of piping was <0.5 gallon. 

Test Results 

Water tightness testing of the single-walled pipe to Outfall 051 occurred on June 21 through 23 
2023. Results are summarized in the below table: 

Exfiltration Infiltration 
Start Date 06/21/2023 06/22/2023 
End Date 06/22/2023 06/23/2023 
Duration (hrs) 24 24 
Water loss-gain (gals) 0.125 <0.5 
Leakage rate (gals per day) 0.125 <0.5 
Leakage rate (GPD per mile) * 0.5 <2 
Requirement (GPD per mile) <12 <12 

*Total length of outfall piping:  ~1300 feet

Both tests, infiltration and exfiltration, demonstrated that the single-walled pipe for 
conveyance of effluent from the RLWTF to Outfall 051 has infiltration and exfiltration rates 
lower than the leak rate of 50 gallons per mile per 24-hour period required by DP-1132. 

Attachments 

A. Location Map for Effluent Pipe to Outfall 051

Attachment 13

EPC-DO-23-395 A13-Page 3 of 4 LA-UR-24-20486



Attachment A. Location Map for Outfall 051 
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