
An Equal Opportunity Employer / Managed by Triad National Security, LLC, for the U.S. Department of Energy’s NNSA

Environmental Compliance Programs Group National Nuclear Security Administration
Los Alamos National Laboratory
P.O. Box 1663, K490
Los Alamos, NM 87545
505-667-0666

Los Alamos Field Office
3747 West Jemez Road, A316

Los Alamos, NM 87544
505-665-7314/Fax 505-667-5948

Symbol: EPC-DO: 22-345
     Date: January 31, 2023

        LA-UR: 23-20036
 Locates Action No.: U2200542

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 4th Quarter 2022

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 and annual update by February 1, 2023.  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 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
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Please contact Karen E. Armijo at (505) 665-7314 or karen.armijo@nnsa.doe.gov, or contact Brian M. 
Iacona at (505) 500-6038 or biacona@lanl.gov if you have questions regarding this monitoring report
submission. 

 Sincerely, Sincerely,

Steve Story
Group Leader
Environmental Compliance Programs
Triad National Security, LLC

Karen E. Armijo
Permitting and Compliance Program Manager
National Nuclear Security Administration
U.S. Department of Energy

Attachments: Attachment 1 RLWTF Monitoring Report – Fourth Quarter 2022 and 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 Monthly Treated Effluent Sampling Results
Attachment 5 Groundwater Monitoring Report – Fourth Quarter 2022 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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Stephen C. Karpi, Triad-TA55-CWF, stephenkarpi@lanl.gov
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Condition No. 24: Monitoring Reports 

Pursuant to Permit Condition Numbers (Nos.) 1 and 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, 2023, 
for the monitoring period of October 1, 2022, through December 31, 2022 (fourth quarter).  
The following permit conditions are addressed in Attachments 1 through 13 of this report. 

 Quarterly and Annual Monitoring 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 Nos. 25 and 26:  Radioactive Liquid Waste Treatment Facility 

(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 

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. 

 Attachment 2 provides a summary of the maintenance and repair activities conducted at the 
RLWTF during the fourth quarter 2022 monitoring period. 

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

 Attachment 3 provides the total daily and monthly volumes of low-level radioactive 
wastewater (RLW) received by the RLWTF during the fourth quarter 2022 monitoring 
period.  
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Condition No. 26:  Influent Volumes: Transuranic Waste Water 
The total daily and monthly volumes of TRU influent received by the Facility shall be submitted 
to NMED in the quarterly monitoring reports. 

 Attachment 3 provides the total daily and monthly volumes of transuranic (TRU) influent 
wastewater received by the RLWTF during the fourth quarter 2022 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. 

 Attachment 3 provides the daily volume of treated effluent discharged to the National 
Pollutant Discharge Elimination System (NPDES) Outfall 051 during the fourth quarter 2022 
monitoring period.  

 No treated effluent was discharged to either the Mechanical Evaporator System (MES) or the 
Solar Evaporative Tank System (SET) during the fourth quarter 2022 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. 

 NPDES Outfall 051 Sampling.  Treated effluent from the RLWTF was discharged to 
NPDES Outfall 051 this quarter on the following dates: 

October 19th

November 8th

December 8th and 20th

Monthly sampling for all water contaminants listed in 20.6.2.3103 NMAC and all toxic 
pollutants as defined in 20.6.2.7.T(2) NMAC was completed on October 19th, November 8th, 
and December 8th, 2022.  These analytical results are provided in Attachment 4, Tables 1, 2, 
and 3.   

All sample results from NPDES Outfall 051 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. 

 MES Sampling.  No treated effluent was discharged to the MES during the reporting period. 
Therefore, no effluent sampling from the MES was completed during the fourth quarter 2022 
monitoring period.  
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 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 2022 
monitoring period. 

Condition No. 30: Soil Moisture Monitoring System for the SET 

 No treated effluent was discharged to the SET during the fourth quarter 2022 monitoring 
period. 

 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, for 
review. 

 Baseline monitoring of all SET moisture monitoring boreholes continued in the fourth 
quarter with quarterly monitoring completed in October and December 2022.  

 Baseline monitoring of the boreholes will continue on a quarterly basis until the Volumetric 
Moisture Content Action Level is approved by NMED and after the SET is put into 
operation.   

Condition No. 36: Quarterly 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. 

 Attachment 5 provides the complete ground water monitoring report including the required 
quarterly sampling.  Perched/intermediate ground water monitoring well MCOI-6 was 
sampled this monitoring period on November 7, 2022, and alluvial ground water monitoring 
well MCA-RLW-2 was sampled on November 16, 2022. A quarterly sample was not 
collected from MCA-RLW-1 during this period because there was insufficient water in the 
well when visited on November 3, 2022. 

Quarterly sample results from MCA-RLW-2 and MCOI-6 for TKN, NO3+NO2-N, TDS, Cl, 
F, and ClO4 are provided in Attachment 5, Tables 1 and 3. These samples were submitted 
to GEL Laboratories, LLC for analysis. All results from these quarterly sampling events were 
below 20.6.2.3103 NMAC standards and 20.6.2.7.T NMAC guidance, with the exception of 
the following parameters at MCOI-6: 

NO3+NO2-N was detected at a concentration of 12.8 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 2016 through 2021 was 10.9 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
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reported to NMED. Monitoring well MCOI-6 will continue to be routinely sampled 
for NO3+NO2-N in support of DP-1132 and pursuant to the Compliance Order on 
Consent, June 2016 (Consent Order).   

ClO4 was detected at a concentration of 83.9 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 2016 through 2021 was 87.5 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 support of DP-1132 and pursuant to the Consent
Order.

 A quarterly sample was not collected from MCA-RLW-1 due to insufficient water in the 
well.   

 Attachment 5 provides the complete ground water monitoring report for the sampling events 
completed in the fourth quarter of 2022.  

 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. 

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

 Clarifier #1 

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.

Removal of excess chemicals and process solids was completed during 2019, with
notifications to NMED submitted as previously reported.

The chemical feed system was dismantled in May 2021.

A Request for an Extension of Time to complete stabilization activities at Clarifier
#1 was submitted to NMED on July 28, 2022 (EPC-DO: 22-193).  NMED approved
the request for extension on August 22, 2022.

Removal of solids from the clarifier continued during the fourth quarter of 2022.

No additional stabilization milestones were due during the reporting period for this
unit.
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 Clarifier #2 

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.

Removal of excess chemicals was completed during 2019 reporting periods with
notifications to NMED completed as previously reported.

The chemical feed system was dismantled in May 2021.

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

 75K Tank 

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.

The 75K Tank was operationally emptied during the fourth quarter 2019 reporting
period.

The 75K Tank will remain available for use as emergency storage.

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.

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

 100K Tank 

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.

The 100K Tank was emptied of all process liquids during the fourth quarter 2019
reporting period.
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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.

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

 Gravity Filter 

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

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.

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

 WM2-North/South Tanks 

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.

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.

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

No additional stabilization milestones were due during the reporting period for this
unit.
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2022 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.

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

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.

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

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.

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

2022 Facility Maintenance and Repair Activities 

 Attachment 2 provides a summary of the maintenance and repair activities conducted at the 
RLWTF during the October 1 – December 31, 2022, monitoring period.  

 Maintenance and repair activities conducted at the RLWTF during previous quarters in 2022 
were previously submitted as follows: 

January 1 – March 31 activities were submitted to NMED on April 25, 2022 (EPC-
DO-22-109) in Attachment 2.

April 1 – June 30 activities were submitted to NMED on July 28, 2022 (EPC-DO-22-
186) in Attachment 2.
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July 1 – September 30 activities were submitted to NMED on October 31, 2022
(EPC-DO-22-285) 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. 

 RLWTF to SET Pipeline. The TA-52 SET is not currently operational and did not receive 
any treated wastewater from the RLWTF in 2022.  On June 15, 2021, 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: 21-173) for 15 
months after re-issuance of DP-1132.   NMED approved this request on June 29, 2021.  DP-
1132 was re-issued by NMED on May 5, 2022. 

The SET will be placed into service after replacement of the leak detection alarm system and 
the primary liner, and after NMED approval of the SET Moisture Monitoring System. 

 RLWTF to NPDES Outfall 051 Pipeline. Water tightness testing of the pipeline from 
the RLWTF to NPDES Outfall 051 was required by November 1, 2022. This testing was 
successfully completed in June 2022 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. 

 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 2022. 

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. 

 Attachment 12 provides an updated ground water flow direction report based on the 
hydrogeological conditions of the Pajarito Plateau and 2022 ground water monitoring well 
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 ground water 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.

 Alluvial Well MCA-RLW-1 

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

Annual sampling of alluvial well MCA-RLW-1 was not completed in 2022 because
there was insufficient water in the well when visited throughout the year.

 Alluvial Well MCA-RLW-2 

Attachment 5 provides the complete groundwater monitoring report collected from
annual sampling at MCA-RLW-2 on November 16, 2022.  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 2022 at MCA-RLW-2 are included in Attachment 5, Table 2.
All results in Table 2 are below 20.6.2.3103 NMAC standards and the 20.6.2.7.T
NMAC guidance.

 Perched/Intermediate Well MCOI-6 

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 2022 at
MCOI-6 are included in Attachment 5, Table 4. 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 in Table 4 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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Chromium was detected above the standard in six samples analyzed in 2022
with concentrations ranging from 51.6 to 58.2 μg/L.  The 20.6.2.3103 NMAC
standard for chromium is 50 μg/L.

The average chromium concentration detected at MCOI-6 from 2016 through
2021 was 67.3 μg/L. The maximum chromium concentration during the
referenced period was 86.6 μg/L. The presence of chromium at elevated
concentrations in the perched/intermediate groundwater at MCOI-6 is
documented in the LANL 2021 Annual Site Environmental Report.

Monitoring well MCOI-6 will continue to be routinely sampled for chromium
in support of RLWTF and pursuant to the Compliance Order on Consent
(Consent Order, June 2016) requirements for the Chromium Investigation
Monitoring Group.

Dioxane[1,4-] was detected above the screening level in five samples
analyzed in 2022 with concentrations ranging from 9.47 to 31.1 μg/L.  EPA
approved method SW-846:8270E and the modified method, SW-846:8270E-
SIM - utilized to achieve lower method detection levels, were used for
dioxane [1,4-] analysis in 2022.  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 2021 was 14.6 μg/L.  The maximum dioxane[1,4-] concentration
during the referenced period was 30.5 μg/L.

The presence of dioxane[1,4-] in the perched/intermediate groundwater at
MCOI-6 has been documented in the LANL 2021 Annual Site Environmental
Report.

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

 Regional Well R-1 

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 2022 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 in Table 5 are below 20.6.2.3103 NMAC standards and the
20.6.2.7.T NMAC guidance.
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 Regional Well R-14 Screen 1 

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 2022 at R-14 Screen 1 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 in
Table 6 are below 20.6.2.3103 NMAC standards and the 20.6.2.7.T NMAC
guidance.

 Regional Well R-46 

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 2022 at R-1 are included
in Attachment 5, Table 7.  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 in Table 7 are below 20.6.2.3103 NMAC standards and the
20.6.2.7.T NMAC guidance.

 Regional Well R-60 

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 2022 at R-60 are included
in Attachment 5, Table 8.  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 in Table 8 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 2022
RLWTF Daily Influent and Effluent

Date
Low-level

Influent
Effluent

MES
Effluent

Outfall
Effluent

SET
Transuranic

Influent

Totals, 2022-Q4 284,670 0 242,743 0 528

Sub-total, Oct. 71,537 0 62,422 0 126
Sub-total, Nov. 102,157 0 56,241 0 292
Sub-total, Dec. 110,976 0 124,080 0 110

All flows are in Liters.

1-Oct 1,211 0 0 0 0
2-Oct 1,438 0 0 0 0
3-Oct 3,520 0 0 0 0
4-Oct 4,277 0 0 0 0
5-Oct 2,082 0 0 0 0
6-Oct 2,536 0 0 0 0
7-Oct 1,665 0 0 0 0
8-Oct 1,552 0 0 0 0
9-Oct 871 0 0 0 0
10-Oct 3,861 0 0 0 0
11-Oct 1,968 0 0 0 0
12-Oct 2,006 0 0 0 126
13-Oct 3,331 0 0 0 0
14-Oct 2,725 0 0 0 0
15-Oct 341 0 0 0 0
16-Oct 984 0 0 0 0
17-Oct 2,650 0 0 0 0
18-Oct 2,271 0 0 0 0
19-Oct 3,785 0 62,422 0 0
20-Oct 4,693 0 0 0 0
21-Oct 3,899 0 0 0 0
22-Oct 1,741 0 0 0 0
23-Oct 1,779 0 0 0 0
24-Oct 3,407 0 0 0 0
25-Oct 5,375 0 0 0 0
26-Oct 1,968 0 0 0 0
27-Oct 1,325 0 0 0 0
28-Oct 1,665 0 0 0 0
29-Oct 416 0 0 0 0
30-Oct 643 0 0 0 0
31-Oct 1,552 0 0 0 0

Attachment 3
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DP-1132 Report:  Fourth Quarter 2022
RLWTF Daily Influent and Effluent

1-Nov 2,082 0 0 0 0
2-Nov 2,157 0 0 0 136
3-Nov 2,233 0 0 0 0
4-Nov 4,239 0 0 0 0
5-Nov 946 0 0 0 0
6-Nov 946 0 0 0 0
7-Nov 2,233 0 0 0 0
8-Nov 7,646 0 56,241 0 0
9-Nov 5,375 0 0 0 0
10-Nov 3,293 0 0 0 0
11-Nov 2,914 0 0 0 0
12-Nov 2,801 0 0 0 0
13-Nov 2,574 0 0 0 0
14-Nov 3,671 0 0 0 0
15-Nov 4,126 0 0 0 0
16-Nov 4,731 0 0 0 0
17-Nov 3,936 0 0 0 0
18-Nov 4,769 0 0 0 0
19-Nov 3,558 0 0 0 0
20-Nov 2,650 0 0 0 0
21-Nov 4,201 0 0 0 0
22-Nov 3,558 0 0 0 0
23-Nov 3,520 0 0 0 0
24-Nov 2,498 0 0 0 0
25-Nov 2,460 0 0 0 0
26-Nov 2,725 0 0 0 0
27-Nov 2,612 0 0 0 0
28-Nov 4,315 0 0 0 0
29-Nov 4,088 0 0 0 0
30-Nov 5,299 0 0 0 156

Attachment 3
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DP-1132 Report:  Fourth Quarter 2022
RLWTF Daily Influent and Effluent

1-Dec 4,731 0 0 0 0
2-Dec 3,671 0 0 0 0
3-Dec 2,687 0 0 0 0
4-Dec 3,066 0 0 0 0
5-Dec 4,958 0 0 0 0
6-Dec 4,201 0 0 0 0
7-Dec 6,283 0 0 0 0
8-Dec 5,261 0 62,135 0 0
9-Dec 3,558 0 0 0 0
10-Dec 2,498 0 0 0 0
11-Dec 2,422 0 0 0 0
12-Dec 4,618 0 0 0 0
13-Dec 4,088 0 0 0 0
14-Dec 3,785 0 0 0 110
15-Dec 4,088 0 0 0 0
16-Dec 3,028 0 0 0 0
17-Dec 2,271 0 0 0 0
18-Dec 2,271 0 0 0 0
19-Dec 3,142 0 0 0 0
20-Dec 3,634 0 61,945 0 0
21-Dec 9,046 0 0 0 0
22-Dec 2,914 0 0 0 0
23-Dec 3,671 0 0 0 0
24-Dec 2,120 0 0 0 0
25-Dec 2,422 0 0 0 0
26-Dec 2,612 0 0 0 0
27-Dec 2,574 0 0 0 0
28-Dec 3,255 0 0 0 0
29-Dec 2,612 0 0 0 0
30-Dec 2,650 0 0 0 0
31-Dec 2,839 0 0 0 0
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ATTACHMENT 5 

TABLE OF CONTENTS 

MCA-RLW-1, Fourth Quarter 2022 – November 3, 2022 ......................................................................  

MCA-RLW-2, 2022 Fourth Quarter and 2022 Annual Sampling – November 16, 2022 .....................  

MCOI-6, Fourth Quarter 2022 – November 7, 2022 ...............................................................................  

MCOI-6, Annual 2022 – May 31, 2022 ......................................................................................................  

R-1, Annual 2022 – May 26, 2022 ..............................................................................................................  

R-1, Annual 2022 – November 21, 2022 ....................................................................................................  

R-14 Screen 1, Annual 2022 – April 26, 2022 ...........................................................................................  

R-14 Screen 1, Annual 2022 – November 16, 2022...................................................................................  

R-46, Annual 2022 – April 26, 2022 .........................................................................................................  

R-46, Annual 2022 – November 15, 2022 ................................................................................................  

R-60, Annual 2022 – April 27, 2022 .........................................................................................................  

R-60, Annual 2022 – November 21, 2022 ................................................................................................  



MCA-RLW-1, Fourth Quarter 2022 – November 3, 2022 

a Sample Date 11/3/2022 

b Sample Time 0901 

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 November 3, 2022, due to insufficient water in the well.  Well   
contained .11 ft of standing water. 
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MCA-RLW-2, 2022 Fourth Quarter and 2022 Annual Sampling – November 16, 2022 

a Sample Date 11/16/2022 

b Sample Time 1004 

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)) 6,809.88 

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) 

2.25 

i Total volume of water purged 
prior to sample collection (gal) 2.25 

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

DO (mg/L): 7.44 

Oxidation/Reduction Potential (MV): 120.1 

Temp (deg C): 10.0 

pH (SU): 6.82 

Turbidity (NTU): 131.63 

Specific Conductance (μS/cm): 607 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 2 
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MCOI-6, Fourth Quarter 2022 – November 7, 2022 

a Sample Date 11/7/2022 

b Sample Time 1150 

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)) 6140.47 

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) 

34.67 

i Total volume of water purged 
prior to sample collection (gal) 110.1 

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

DO (mg/L): 7.52 

Oxidation/Reduction Potential (MV): 158.8 

Temp (deg C): 16.3 

pH (SU): 7.25 

Turbidity (NTU): 3.01 

Specific Conductance (μS/cm): 552 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 3 

Attachment 5

EPC-DO: 22-345 A5-Page 9 of 77 LA-UR-23-20036



MCOI-6, Annual 2022 – May 31, 2022 

a Sample Date 5/31/2022 

b Sample Time 1151 

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)) 6,139.95 

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) 

34.24 

i Total volume of water purged 
prior to sample collection (gal) 105.8 

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

DO (mg/L): 6.99 

Oxidation/Reduction Potential (MV): 179.3 

Temp (deg C): 16.6 

pH (SU): 6.95 

Turbidity (NTU): 1.02 

Specific Conductance (μS/cm): 526 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 4 

Attachment 5

EPC-DO: 22-345 A5-Page 10 of 77 LA-UR-23-20036
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R-1, Annual 2022 – May 26, 2022

a Sample Date 5/26/2022 

b Sample Time 1048 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-1

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,873.17 

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) 

59.52 

i Total volume of water purged 
prior to sample collection (gal) 193.8 

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

DO (mg/L): 6.16 

Oxidation/Reduction Potential (MV): 165.6 

Temp (deg C): 22.0 

pH (SU): 7.79 

Turbidity (NTU): 1.48 

Specific Conductance (μS/cm): 138.2 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 5 

Attachment 5

EPC-DO: 22-345 A5-Page 30 of 77 LA-UR-23-20036



R-1, Annual 2022 – November 21, 2022

a Sample Date 11/21/2022 

b Sample Time 1417 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-1

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,872.73 

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) 

59.16 

i Total volume of water purged 
prior to sample collection (gal) 184.25 

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

DO (mg/L): 6.22 

Oxidation/Reduction Potential (MV): 49.6 

Temp (deg C): 21.1 

pH (SU): 7.79 

Turbidity (NTU): 0.47 

Specific Conductance (μS/cm): 137.2 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 5 

Attachment 5

EPC-DO: 22-345 A5-Page 31 of 77 LA-UR-23-20036
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R-14 Screen 1, Annual 2022 – April 26, 2022

a Sample Date 4/26/2022 

b Sample Time 1309 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-14 Screen 1

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,873.79 

g Total depth of the well 
(ft below ground surface (bgs)) 1,244.70 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

46.59 

i Total volume of water purged 
prior to sample collection (gal) 144.90 

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

DO (mg/L): 5.85 

Oxidation/Reduction Potential (MV): 83.8 

Temp (deg C): 23.6 

pH (SU): 8.08 

Turbidity (NTU): 0.06 

Specific Conductance (μS/cm): 127.2 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 6 

Attachment 5

EPC-DO: 22-345 A5-Page 42 of 77 LA-UR-23-20036



R-14 Screen 1, Annual 2022 – November 16, 2022

a Sample Date 11/16/2022 

b Sample Time 1231 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-14 Screen 1

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,873.51 

g Total depth of the well 
(ft below ground surface (bgs)) 1,244.70 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

46.41 

i Total volume of water purged 
prior to sample collection (gal) 150 

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

DO (mg/L): 5.89 

Oxidation/Reduction Potential (MV): 52.9 

Temp (deg C): 22.1 

pH (SU): 8.04 

Turbidity (NTU): 2.73 

Specific Conductance (μS/cm): 128.8 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 6 

Attachment 5

EPC-DO: 22-345 A5-Page 43 of 77 LA-UR-23-20036
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R-46, Annual 2022 – April 26, 2022

a Sample Date 4/26/2022 

b Sample Time 1025 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-46

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,879.42 

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) 

49.26 

i Total volume of water purged 
prior to sample collection (gal) 257.95 

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

DO (mg/L): 6.04 

Oxidation/Reduction Potential (MV): 193.7 

Temp (deg C): 21.1 

pH (SU): 7.09 

Turbidity (NTU): 1.82 

Specific Conductance (μS/cm): 120.9 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 7 

Attachment 5

EPC-DO: 22-345 A5-Page 53 of 77 LA-UR-23-20036



R-46, Annual 2022 – November 15, 2022

a Sample Date 11/15/2022 

b Sample Time 1024 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-46

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,879.47 

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) 

49.31 

i Total volume of water purged 
prior to sample collection (gal) 224 

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

DO (mg/L): 5.78 

Oxidation/Reduction Potential (MV): 174.8 

Temp (deg C): 20.7 

pH (SU): 6.93 

Turbidity (NTU): 0.57 

Specific Conductance (μS/cm): 123.9 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 7 

Attachment 5

EPC-DO: 22-345 A5-Page 54 of 77 LA-UR-23-20036
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R-60, Annual 2022 – April 27, 2022

a Sample Date 4/27/2022 

b Sample Time 1131 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-60

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,904.83 

g Total depth of the well 
(ft below ground surface (bgs)) 1,360.90 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

38.31 

i Total volume of water purged 
prior to sample collection (gal) 11 .  

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

DO (mg/L): 5.91 

Oxidation/Reduction Potential (MV): 165.3 

Temp (deg C): 23.3 

pH (SU): 7.96 

Turbidity (NTU): 0.80 

Specific Conductance (μS/cm): 123.7 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 8 

Attachment 5

EPC-DO: 22-345 A5-Page 68 of 77 LA-UR-23-20036



R-60, Annual 2022 – November 21, 2022

a Sample Date 11/21/2022 

b Sample Time 1027 

c Individuals collecting sample N3B Staff 

d Monitoring well identification R-60

e 
Physical description of 

monitoring well location See Location Map, Attachment 6 

f 
Ground-water surface elevation 
(ft above mean sea level (msl)) 5,904.54 

g Total depth of the well 
(ft below ground surface (bgs)) 1,360.90 

h 
Total volume of water in the 

monitoring well prior to sample 
collection (gal) 

38.02 

i Total volume of water purged 
prior to sample collection (gal) 114.05 

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

DO (mg/L): 6.49 

Oxidation/Reduction Potential (MV): 218.4 

Temp (deg C): 15.7 

pH (SU): 7.99 

Turbidity (NTU): 2.43 

Specific Conductance (μS/cm): 123.5 

k Description of sample methods Attachment 5  

l Chain-of-Custody Attachment 5  

m Location Map Attachment 6

Analytical Results Attachment 5, Table 8 

Attachment 5

EPC-DO: 22-345 A5-Page 69 of 77 LA-UR-23-20036
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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 

Either of two reverse osmosis units can be used, the Room 72 single-pass unit, or the Room 36 double- 
pass unit (referred to as the M8 unit). The double-pass 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 Room 72 
unit has three 8-inch- diameter pressure vessels, and operates at pressures of about 400 psig. The M8 unit 
has three 8-inch- diameter pressure vessels (first pass) and six 4-inch-diameter pressure vessels (second 
pass). Permeate from either unit is sent to storage tanks in Room 34B; concentrate from either unit is 
processed through the secondary treatment process. The Room 72 reverse osmosis unit has a capacity up 
to 60 gpm; 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. 

Attachment 11

EPC-DO: 22-345 A11-Page 4 of 8 LA-UR-23-20036



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 waste (~3,900 gallons) and the other 
for caustic waste (~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 waste is pumped from Building 50-66 into TK1 in Room 60. Acid waste is neutralized by 
mixing with liquid sodium hydroxide (nominal 25%); other chemicals (ferric sulfate or polymer) may be 
added to promote particle growth. Caustic waste requires less sodium hydroxide, and is also treated with 
chemicals 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. Clear liquid 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. Chemicals (lime, ferric 
sulfate, or polymer) may also be added to TK-7A for this purpose. 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 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 either receives 
additional treatment or is sent to storage tanks in Building 50-248 for disposition as bottoms. 
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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. 

Attachment 11

EPC-DO: 22-345 A11-Page 6 of 8 LA-UR-23-20036



TA
BL

E 
2:

 V
ES

SE
L I

N
FO

RM
AT

IO
N

 FO
R 

RL
W

TF
 T

RE
AT

M
EN

T 
UN

IT
S 

Ve
ss

el
 

Se
co

nd
ar

y 
Co

nt
ai

nm
en

t 
Tr

ea
tm

en
t U

ni
t 

Ve
ss

el
(s

) 
Lo

ca
tio

n 
Ca

pa
cit

y 
Ca

te
go

ry
 

M
at

er
ia

l 
St

ru
ct

ur
e 

M
at

er
ia

l 
Le

ak
 D

et
ec

tio
n 

M
ai

n 
Tr

ea
tm

en
t: 

M
1 

Co
lle

ct
io

n 
sy

st
em

 
Pi

pi
ng

 (~
 4

 m
ile

s)
 

Si
x T

As
 

---
 

In
gr

ou
nd

 
Po

lye
th

yl
en

e 
Pi

pe
 

Po
lye

th
yl

en
e 

63
 a

la
rm

s 
Va

ul
ts

 (6
3)

 
Si

x T
As

 
---

 
In

gr
ou

nd
 

Co
nc

re
te

 
Fl

oo
r 

Co
nc

re
te

 
63

 a
la

rm
s 

M
2 

In
flu

en
t s

to
ra

ge
 

W
M

RM
 ta

nk
s (

2)
 

50
-2

50
-0

03
 

50
,0

00
 e

a.
 

Ab
ov

eg
ro

un
d 

Fi
be

rg
la

ss
 

Flo
or

 
Co

nc
re

te
 

25
0_

SM
P3

 
Xf

er
 p

ip
in

g 
50

-2
50

-0
04

 
---

 
In

gr
ou

nd
 

Po
lye

th
yl

en
e 

Pi
pe

 
Po

lye
th

yl
en

e 
25

0_
In

f, 
25

0_
Ef

f 
Xf

er
 p

um
p 

ro
om

 
50

-2
50

-0
01

 
---

 
Ab

ov
eg

ro
un

d 
St

ee
l 

Fl
oo

r 
Co

nc
re

te
 

PL
C2

50
_S

M
P1

 
M

3 
Em

er
ge

nc
y 

in
flu

en
t s

to
ra

ge
 

W
M

RM
 ta

nk
s (

4)
 

50
-2

50
-0

03
 

50
,0

00
 e

a.
 

Ab
ov

eg
ro

un
d 

Fi
be

rg
la

ss
 

Flo
or

 
Co

nc
re

te
 

25
0_

SM
P3

 
M

4 
Re

ac
tio

n 
Ta

nk
s 

TK
71

, T
K7

2 
50

-0
1-

70
10

,0
00

 e
a.

 
Ab

ov
eg

ro
un

d 
St

ee
l 

Flo
or

 
Co

nc
re

te
 

RU
F_

71
A_

A1
 

M
5 

M
icr

of
ilt

er
 

Fi
lte

r 
50

-0
1-

70
40

 
Ab

ov
eg

ro
un

d
St

ee
l

Fl
oo

r 
Co

nc
re

te
 

RU
F_

71
A_

A1
Co

nc
en

tr
at

e 
ta

nk
 

50
-0

1-
70

 
50

0 
On

gr
ou

nd
 

Po
lye

th
yl

en
e 

Flo
or

 
Co

nc
re

te
 

RU
F_

71
A_

A1
 

Cl
ea

ni
ng

 ta
nk

s (
2)

 
50

-0
1-

70
 

40
0 

On
gr

ou
nd

 
Po

lye
th

yl
en

e 
Flo

or
 

Co
nc

re
te

 
RU

F_
71

A_
A1

 
M

6 
Pr

es
su

re
 fi

lte
rs

 
Fi

lte
rs

 (3
) 

50
-0

1-
63

 
30

0 
Ab

ov
eg

ro
un

d 
Lin

ed
 St

ee
l 

Flo
or

 
Co

nc
re

te
 

SM
P_

16
_A

2 
M

7 
Pe

rc
hl

or
at

e 
io

n 
ex

ch
an

ge
 

IX
 v

es
se

ls 
(8

) 
50

-0
1-

16
 

40
0 

Ab
ov

eg
ro

un
d 

Fi
be

rg
la

ss
 

Flo
or

 
Co

nc
re

te
 

SM
P_

16
_A

2 
TK

09
50

-0
1-

62
 

10
,0

00
 

Ab
ov

eg
ro

un
d 

St
ee

l 
Fl

oo
r 

Co
nc

re
te

 
ID

M
8 

Pr
im

ar
y r

ev
er

se
 o

sm
os

is 
R7

2 
RO

 u
ni

t 
50

-0
1-

72
 

40
 

Ab
ov

eg
ro

un
d 

St
ee

l 
Fl

oo
r 

Co
nc

re
te

 
RU

F_
71

A_
A1

 
R7

2 
CI

P 
ta

nk
 

50
-0

1-
72

 
50

0 
Ab

ov
eg

ro
un

d 
Po

lye
th

yl
en

e 
Flo

or
 

Co
nc

re
te

 
RU

F_
71

A_
A1

 
M

8 
RO

 u
ni

t 
50

-0
1-

36
 

60
 

Ab
ov

eg
ro

un
d 

Fi
be

rg
la

ss
 

Fl
oo

r 
Co

nc
re

te
 

ID
 

M
9 

Re
se

rv
ed

 
M

8 
CI

P 
ta

nk
 

50
-0

1-
36

 
30

0 
Ab

ov
eg

ro
un

d 
Po

lye
th

yl
en

e 
Flo

or
 

Co
nc

re
te

 
ID

 

M
10

 
Ef

flu
en

t s
to

ra
ge

 
N.

Fr
ac

, S
.F

ra
c

50
-0

1-
34

B
20

,0
00

 
Ab

ov
eg

ro
un

d 
St

ee
l 

Fl
oo

r 
Co

nc
re

te
 

SM
P_

34
B_

A1
 

M
11

 
Ef

flu
en

t e
va

po
ra

to
r 

---
-

50
-2

57
1,

20
0 

Ab
ov

eg
ro

un
d 

S.
St

ee
l

Fl
oo

r 
Hy

pa
lo

n,
 

-- 
M

11
 

So
la

r e
va

po
ra

tio
n 

E.
Ta

nk
, W

.T
an

k
TA

52
38

0,
00

0 
In

gr
ou

nd
 

HD
PE

Lin
er

 
HD

PE
, 

ID
 

M
11

 
NP

DE
S 

O
ut

fa
ll 

#0
51

 
---

- 
Ca

ny
on

 
---

 
In

gr
ou

nd
 

---
 

---
 

---
 

-- 

Tr
an

su
ra

ni
c:

 
T1

 
TR

U 
Co

lle
ct

io
n 

sy
st

em
 

Pi
pi

ng
 (~

1 
m

ile
) 

TA
50

, T
A5

5 
---

 
In

gr
ou

nd
 

PV
DF

, P
P 

Pi
pe

 
PV

DF
, P

P 
CT

L_
W

M
57

_A
1 

Va
ul

ts
 (1

) 
50

-2
01

 
---

 
In

gr
ou

nd
 

Co
nc

re
te

 
Fl

oo
r 

Co
nc

re
te

 
CT

L_
W

M
57

_A
1 

T2
 

TR
U 

In
flu

en
t s

to
ra

ge
 

Ac
id

 ta
nk

 
50

-6
6 

3,
90

0 
Ab

ov
eg

ro
un

d 
St

ee
l 

Fl
oo

r 
Co

nc
re

te
 

CT
L_

W
M

66
_A

4 
Ca

us
tic

 ta
nk

 
50

-6
6 

3,
00

0 
Ab

ov
eg

ro
un

d 
St

ee
l 

Fl
oo

r 
Co

nc
re

te
 

CT
L_

W
M

66
_A

4 
T3

 
TR

U 
Tr

ea
tm

en
t 

TK
1 

50
-0

1-
60

90
0 

Ab
ov

eg
ro

un
d 

St
ee

l 
Flo

or
 

Co
nc

re
te

 
ID

 
TK

2
50

-0
1-

60
80

0 
Ab

ov
eg

ro
un

d 
Fi

be
rg

la
ss

 
Flo

or
 

Co
nc

re
te

 
ID

T4
 

TR
U 

So
lid

s 
TK

-7
A 

50
-0

1-
60

A
90

0 
Ab

ov
eg

ro
un

d 
St

ee
l 

Flo
or

 
Co

nc
re

te
 

ID
 

T5
 

TR
U 

Ef
flu

en
t 

TK
3 

50
-0

1-
60

1,
00

0 
Ab

ov
eg

ro
un

d 
Fi

be
rg

la
ss

 
Fl

oo
r 

Co
nc

re
te

 
ID

 

At
ta

ch
m

en
t 1

1

EP
C

-D
O

: 2
2-

34
5

A1
1-

Pa
ge

 7
 o

f 8
LA

-U
R

-2
3-

20
03

6



TA
BL

E 
2:

 V
ES

SE
L I

N
FO

RM
AT

IO
N

 FO
R 

RL
W

TF
 T

RE
AT

M
EN

T 
U

NI
TS

 (C
ON

TI
NU

ED
) 

Ve
ss

el
 

Se
co

nd
ar

y 
Co

nt
ai

nm
en

t 
Tr

ea
tm

en
t U

ni
t 

Ve
ss

el
(s

) 
Lo

ca
tio

n 
Ca

pa
cit

y 
Ca

te
go

ry
 

M
at

er
ia

l 
St

ru
ct

ur
e 

M
at

er
ia

l 
Le

ak
 D

et
ec

tio
n 

Se
co

nd
ar

y T
re

at
m

en
t: 

S1
 

Se
co

nd
ar

y r
ev

er
se

 o
sm

os
is 

RO
 v

es
se

l 
50

-0
1-

24
10

 
Ab

ov
eg

ro
un

d 
Fi

be
rg

la
ss

 
Fl

oo
r 

Co
nc

re
te

 
ID

 
TK

25
50

-0
1-

24
30

0 
Ab

ov
eg

ro
un

d 
Po

lye
th

yl
en

e 
Flo

or
 

Co
nc

re
te

 
ID

TK
73

50
-0

1-
70

3,
70

0 
Ab

ov
eg

ro
un

d 
St

ee
l 

Fl
oo

r 
Co

nc
re

te
 

RU
F_

71
A_

A1
S2

 
Va

cu
um

 fi
lte

r 
Va

cu
um

 fi
lte

r 
50

-0
1-

11
6 

15
0 

Ab
ov

eg
ro

un
d 

S.
St

ee
l 

Flo
or

 
Co

nc
re

te
 

SM
P_

16
_A

2 
TK

14
, T

K1
5 

50
-0

1-
11

6 
80

0 
Ab

ov
eg

ro
un

d 
St

ee
l

Flo
or

 
Co

nc
re

te
 

SM
P_

16
_A

2 
TK

08
50

-0
1-

61
8,

00
0 

Ab
ov

eg
ro

un
d

St
ee

l 
Flo

or
 

Co
nc

re
te

 
ID

S3
 

Bo
tt

om
s s

to
ra

ge
 

TK
-N

E,
 S

E,
 S

W
, N

W
 

50
-2

48
 

20
,0

00
 e

a.
 

Ab
ov

eg
ro

un
d 

St
ee

l 
Flo

or
 

Co
nc

re
te

 
SM

P_
TK

F_
A2

 
3K

 ta
nk

 
50

-2
48

 
3,

00
0 

Ab
ov

eg
ro

un
d 

St
ee

l 
Fl

oo
r 

Co
nc

re
te

 
SM

P_
TK

F_
A2

 
17

K 
ta

nk
 

50
-0

2 
17

,0
00

 
Ab

ov
eg

ro
un

d 
St

ee
l 

Fl
oo

r 
Co

nc
re

te
 

SM
P_

W
M

2_
A2

 

N
ot

es
: 

1.
Lo

ca
tio

n:
 T

ec
hn

ic
al

 A
re

a-
Bl

dg
-R

oo
m

2.
V

es
se

l c
at

eg
or

y 
pe

r d
ef

in
iti

on
 C

C
 o

f D
P-

11
32

: A
bo

ve
gr

ou
nd

, O
n-

gr
ou

nd
, I

n-
gr

ou
nd

.
3.

C
ol

le
ct

io
n 

sy
ste

m
s:

 E
ac

h 
ac

ce
ss

 v
au

lt 
is

 e
qu

ip
pe

d 
w

ith
 a

 su
m

p 
an

d 
le

ak
 d

et
ec

tio
n 

pr
ob

e-
al

ar
m

4.
Le

ak
 d

et
ec

tio
n:

 I
D

 m
ea

ns
 in

 d
es

ig
n,

 a
s c

om
m

itt
ed

 in
 L

A
N

L 
co

rr
es

po
nd

en
ce

 E
PC

-D
O

-1
8-

40
2,

 1
1-

19
-2

01
8.

At
ta

ch
m

en
t 1

1

EP
C

-D
O

: 2
2-

34
5

A1
1-

Pa
ge

 8
 o

f 8
LA

-U
R

-2
3-

20
03

6



Attachment 

EPC-DO: 22-  

LA-UR-2 -

Date: ______________________ January 31, 2023



DP-1132 Condition No. 32: 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. 

 In 2020 and 2021, there was little or no water in MCA-RLW-1 and MCA-RLW-2, and no samples were able to be collected during 
the quarterly sampling events. MCA-RLW-1 was dry throughout this period, while MCA-RLW-2 showed limited water in the sump. 

 During 2022, MCA-RLW-1 was dry during the first three quarterly sampling events.  A small amount of water was present at the 
bottom of MCA-RLW-1 when visited in the fourth quarter, but the water volume and level was insufficient to collect a sample. 

Limited water was present in the sump of MCA-RLW-2 during the first three quarters of 2022, and the well could not be sampled.  
However, sufficient water was present in MCA-RLW-2 during the fourth quarter sampling event, conducted in November 2022, due 
to a transient wetting front, and both quarterly and annual groundwater samples were collected.  The groundwater surface elevation 
recorded at MCA-RLW-2 in the fourth quarter of 2022 was 6,810.69 feet above mean sea level.  

 Alluvial groundwater levels in MCA-RLW-1 and MCA-RLW-2 are continuously monitored using pressure transducers, with 
readings collected hourly.  These data are being used to identify transient wetting events 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 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 2022 quarterly sample events ranged 
from 6,138.39 to 6,140.47 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 generated by incorporating regional 
water levels recorded in 2022 and are included in the Monitoring Year 2023 Interim Facility-Wide Groundwater Monitoring Plan.  

 In 2022, the elevation of the regional water table in monitoring wells sampled for DP-1132 ranged from 5,873.17 feet above mean sea 
level at R-1 to 5,904.83 feet above mean sea level at R-60. 
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