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Field Programs - Radiation Safety Group 
 
WIPP Underground Effluent Monitoring (Station B)  

From January 1st to March 31st, a total of 114 filters were collected from the primary skid at 
Station B, (90 sample filters, 12 trip blanks and 12 filter blanks). One hundred and nine filters 
were collected from Station B backup (85 sample filters, 12 trip blanks and 12 filter blanks), 
during the same time period. 

All 114 filters from the primary skid at Station B have been processed (gravimetrics, sample 
flow volume, and mass concentration have been calculated in the Field Programs (FP) data 
package) and transferred to the Radiochemistry group (RC). All 109 of the Station B backup 
filters were transferred to Environmental Chemistry group (EC).  

Ambient Air Sampling 

From January 1st to March 31st, 24 ambient air particulate filters were collected from the six 
perimeter and regional continuous sampling stations (On-Site, Near Field, Cactus Flats, WIPP 
East, Carlsbad, and Loving) using a high-volume sampler (HiVol). All filters have been 
processed (gravimetrics, total air flow values, and notes of any irregularities) by FP and 
transferred to RC.  

Subtask - Non-Radiological analyses 

From January 1st to March 31st, 8 Whatman-41 filters and 3 trip blank filters were collected, from 
the 2 sampling sites (Near Field and Cactus Flats) using a high-volume sampler. All filters have 
been processed (total air flow values and notes of any irregularities) by FP and transferred to EC. 

Soils sampling 

From January 1st to March 31st, 4 soil samples were processed and transferred to the RC group. 

Vegetation sampling 

From January 1st to March 31st, 6 vegetation samples (5 samples and 1 duplicate) were processed 
and transferred to the RC group. 

Surface Water Monitoring  

No activity to report this quarter. 

Drinking Water Monitoring  

No activity to report this quarter. 

Sediment Monitoring  

From January 1st to March 31st , 4 sediment samples were processed and transferred to the RC 
group. 

 
 



Groundwater Monitoring 

From January 1st to March 31st, 2 groundwater samples were collected. All samples were 
transferred to RC and EC. 
 

Nuclear Materials Management and Safeguards 

From January 1st to March 31st, the Radiation Safety group (RS) has collected and bulked 
radioactive waste from NMSU, LANL, and the WIPP Labs groups working in the CEMRC 
facility. Radiation Safety has performed monthly surveys of all laboratories where radioactive 
materials are present, including smears and dose rate measurements. All fume hoods are face-
velocity checked quarterly. The date of the last inspection was March 11, 2025. Two survey 
instruments were sent to Ludlum Corporation for calibration. One flow meter was received from 
Omega Engineering after being sent last quarter for calibration. 
 
  



Radiochemistry Group 
 
WIPP Underground Effluent Monitoring (Station B)  
  
Gross alpha and beta activities on individual filters collected from Station B, taken after the high-
efficiency particulate air (HEPA) filtration, were counted using a low-background gas 
proportional counter (Protean Instruments) for 1200 minutes (20 hours). The analysis of all 
filters from Station B through the first week of April 2025 has been completed. The complete 
results for gross alpha and gross beta counts on FAS filters from Station B through March 2025 
were submitted to CBFO on April 7, 2025. 
 
As of March 31st, 2025, the status of environmental sample analysis was as follows:  
 

 Alpha radiation emitting isotopes (241Am, 238Pu, 239+240Pu, 234U, 235U, and 238U) 
o All 2024 FAS Station A and B samples have been analyzed  
o All 2024 surface water and drinking water samples have been analyzed 
o All 2024 HiVol samples, except for six, have been analyzed 
o Nineteen soil samples from 2024 have been analyzed 

 Beta radiation emitting isotope (90Sr) 
o All 2024 FAS Station A and B samples have been analyzed 
o All 2024 surface water and drinking water samples have been analyzed 
o All 2024 HiVol samples, except for six, have been analyzed 
o Nineteen soil samples from 2024 have been analyzed 

 Gamma radiation emitting isotopes (60Co, 137Cs, and 40K) 
o All 2024 samples have been analyzed, except for five HiVol samples 

 
Characteristic results are included in the following pages. 
  



U in a HiVol Sample 
 

 
  



 

 
  



 
  



U and Pu in Soil 
 

 
  



 

 
  



 

 
  



Sr in Drinking Water 
 

 
  



 

 
  



 

 
  



Sr in Soil 
 

 
  



 

 
  



 

 
  



Gamma-Radiation-Emitting Isotopes in a FAS Station B Filter 
 

 
  



 

 
  



 

 
  



Gamma-Radiation-Emitting Isotopes in a HiVol Filter 
 

 
  



 

 
  



 

 
  



 

 
  



 

 
  



Gamma-Radiation-Emitting Isotopes in Soil 
 

 
  



 

 
  



 

 
  



 

 
  



Environmental Chemistry Group 
 
From January 1st to March 31st, 2025, the Environmental Chemistry (EC) group conducted the 
analyses for 2025 proficiency tests (hardness, inorganics, metals, and mercury), processed the 
anions and cations analyses for the Fixed Air Sampler (FAS) filters station A, and the metal 
analysis for FAS station B collected in 2024, and analyzed two groundwater samples (including 
anions, cations, pH, conductivity, specific gravity, and TDS/TSS) collected in March 2025.  
 
The following tables and figures represent characteristics results. 
 

Proficiency Test Results 
 
 Sample Type: Proficiency Test 
 Year: 2024 
 Analysis Performed: Cations (Hardness) 
 

 
 

 Sample Type: Proficiency Test 
 Year: 2024 
 Analysis Performed: Mercury 
 

 
 Sample Type: Proficiency Test 
 Year: 2024 
 Analysis Performed: Anions (Inorganic) 
 

 
 
 



 
 
 Sample Type: Proficiency Test 
 Year: 2024 
 Analysis Performed: Metals 

 
 
 
 Sample Type: Proficiency Test 
 Year: 2025 
 Analysis Performed: Cations (Hardness) 
 

 
 

  
  



Sample Type: Proficiency Test 
 Year: 2025 
 Analysis Performed: Mercury 
 

 
 Sample Type: Proficiency Test 
 Year: 2025 
 Analysis Performed: Anions (Inorganic) 
 

 
 
 Sample Type: Proficiency Test 
 Year: 2025 
 Analysis Performed: Metals 
 
 

  



FAS Filters – Station A 
 
 
 Sample Type: FAS, Station A 
 Year: 2024 
 Analysis Performed: Anions in weekly composites 
 

Week 
Chloride 

ng/m3 
Nitrate 
ng/m3 

Phosphate 
ng/m3 

Sulfate 
ng/m3 

01/01/24 1.83E+05 4.44E+02 <MDL 2.53E+04 
01/08/24 2.60E+05 3.47E+02 <MDL 2.56E+04 
01/15/24 2.78E+05 4.75E+02 <MDL 2.01E+04 
01/22/24 3.74E+05 3.01E+02 <MDL 5.18E+04 
02/01/24 2.13E+05 <MDL <MDL 3.62E+04 
02/08/24 3.43E+05 4.03E+01 <MDL 3.06E+04 
02/15/24 #VALUE! 8.64E+01 <MDL 1.00E+05 
02/22/24 1.16E+06 1.90E+02 <MDL 5.62E+04 
03/01/24 2.63E+05 2.47E+02 <MDL 3.15E+04 
03/08/24 4.15E+05 3.29E+02 <MDL 2.61E+04 
03/15/24 2.27E+05 2.08E+02 <MDL 3.75E+04 
03/22/24 1.86E+05 3.80E+02 <MDL 3.98E+04 
04/01/24 5.13E+05 2.30E+02 <MDL 5.93E+04 
04/08/24 5.03E+05 2.47E+02 <MDL 7.11E+04 
04/15/24 4.48E+05 2.33E+02 <MDL 4.07E+04 
04/22/24 4.54E+05 2.64E+02 <MDL 2.63E+04 
05/01/24 4.59E+05 3.24E+02 <MDL 2.85E+04 
05/08/24 4.12E+05 3.90E+02 <MDL 2.37E+04 
05/15/24 3.93E+05 2.13E+02 <MDL 2.40E+04 
05/22/24 1.45E+06 2.64E+02 <MDL 2.76E+04 
06/01/24 1.62E+05 3.39E+02 <MDL 1.53E+04 
06/08/24 3.01E+05 <MDL <MDL 2.20E+04 
06/15/24 1.42E+05 2.27E+02 <MDL 1.58E+04 
06/22/24 1.48E+05 2.88E+02 <MDL 1.95E+04 
07/01/24 1.50E+05 1.22E+02 1.10E+02 1.84E+04 
07/08/24 2.46E+05 5.65E+01 <MDL 2.00E+04 
07/15/24 5.62E+04 5.11E+01 7.07E+01 1.18E+04 
07/22/24 4.32E+04 <MDL <MDL 1.05E+04 
08/01/24 8.87E+04 2.47E+02 <MDL 1.94E+04 
08/08/24 7.28E+04 <MDL <MDL 1.80E+04 
08/15/24 7.85E+04 2.00E+02 <MDL 2.31E+04 
08/22/24 6.16E+04 2.21E+02 <MDL 1.43E+04 
09/01/24 4.20E+04 <MDL <MDL 1.01E+04 
09/08/24 9.16E+04 <MDL <MDL 2.49E+04 
09/15/24 4.56E+04 <MDL <MDL 1.24E+04 
09/22/24 7.15E+04 <MDL <MDL 1.72E+04 
10/01/24 4.64E+04 3.11E+02 <MDL 1.06E+04 
10/21/24 4.46E+04 <MDL <MDL 1.56E+04 
10/22/24 1.03E+05 2.66E+02 <MDL 3.07E+04 
11/01/24 2.36E+05 1.77E+02 <MDL 2.66E+04 
11/08/24 1.30E+05 2.28E+02 <MDL 8.06E+04 
11/15/24     
11/22/24     
12/01/24     
12/08/24     
12/15/24     
12/22/24     

NOTE: Filters were not received for the following time frames: 11/15/2024-12/22/2024 
  



Figure 1: Historical Concentrations of Sulfate at Station A 

 
 Sample Type: FAS, Station A 
 Year: 2024 
 Analysis Performed: Cations in weekly composites 
 

Week 
Sodium 
ng/m3 

Ammonium 
ng/m3 

Magnesium 
ng/m3 

Potassium 
ng/m3 

Calcium 
ng/m3 

01/01/24 1.26E+06 <MDL 2.44E+03 2.42E+03 1.14E+04 
01/08/24 1.71E+06 <MDL 5.94E+02 2.21E+03 1.07E+04 
01/15/24 1.85E+06 <MDL 1.82E+03 1.88E+03 8.75E+03 
01/22/24 2.49E+06 <MDL 5.36E+02 2.40E+03 2.20E+04 
02/01/24 1.38E+06 <MDL 9.01E+02 3.12E+03 1.49E+04 
02/08/24 2.27E+06 <MDL 7.21E+02 3.63E+03 1.14E+04 
02/15/24 #VALUE! <MDL 5.85E+03 1.01E+04 3.64E+04 
02/22/24 3.12E+06 <MDL 4.12E+03 6.45E+03 2.14E+04 
03/01/24 1.75E+06 <MDL 5.51E+02 2.38E+03 1.24E+04 
03/08/24 2.81E+06 <MDL 9.99E+02 2.80E+03 1.08E+04 
03/15/24 1.49E+06 <MDL 3.52E+03 4.07E+03 1.68E+04 
03/22/24 1.21E+06 <MDL 4.96E+02 2.13E+03 1.80E+04 
04/01/24 3.40E+06 <MDL 9.82E+02 3.99E+03 2.33E+04 
04/08/24 3.35E+06 <MDL 1.02E+03 4.07E+03 2.63E+04 
04/15/24 3.04E+06 <MDL 8.30E+02 2.99E+03 1.52E+04 
04/22/24 3.09E+06 <MDL 7.87E+02 2.87E+03 8.45E+03 
05/01/24 3.11E+06 <MDL 1.87E+03 3.17E+03 8.98E+03 
05/08/24 2.76E+06 <MDL 1.75E+03 3.07E+03 7.73E+03 
05/15/24 2.62E+06 <MDL 4.01E+03 <MDL 8.32E+03 
05/22/24 3.82E+06 <MDL 1.99E+03 3.42E+03 8.50E+03 



06/01/24 1.11E+06 <MDL 5.38E+02 2.10E+03 4.96E+03 
06/08/24 2.01E+06 <MDL 2.66E+02 2.49E+03 6.58E+03 
06/15/24 9.45E+05 <MDL 1.46E+03 <MDL 6.26E+03 
06/22/24 9.94E+05 <MDL 4.71E+02 <MDL 7.79E+03 
07/01/24 9.91E+05 <MDL 1.37E+03 1.74E+03 7.83E+03 
07/08/24 1.65E+06 <MDL 1.72E+03 3.10E+03 6.61E+03 
07/15/24 3.61E+04 <MDL 9.82E+02 1.68E+03 4.93E+03 
07/22/24 2.78E+04 <MDL 8.22E+02 1.75E+03 4.02E+03 
08/01/24 5.88E+05 <MDL 6.25E+02 6.33E+02 8.17E+03 
08/08/24 5.03E+04 <MDL 3.46E+02 6.81E+02 7.10E+03 
08/15/24 5.16E+05 <MDL 6.19E+02 8.31E+02 1.04E+04 
08/22/24 4.21E+04 <MDL 6.66E+02 1.04E+03 6.15E+03 
09/01/24 2.85E+04 <MDL 5.93E+02 5.11E+02 4.37E+03 
09/08/24 6.17E+05 <MDL 9.12E+02 1.86E+03 9.88E+03 
09/15/24 3.22E+04 <MDL 2.99E+02 2.10E+02 5.01E+03 
09/22/24 4.71E+05 <MDL 5.51E+02 9.39E+02 7.99E+03 
10/01/24 3.09E+04 <MDL 1.28E+03 1.36E+03 5.76E+03 
10/21/24 2.88E+04 <MDL <MDL 1.73E+03 5.99E+03 
10/22/24 6.83E+05 <MDL 1.18E+03 2.47E+03 1.31E+04 
11/01/24 1.59E+06 <MDL 1.83E+03 3.18E+03 8.95E+03 
11/08/24 8.40E+05 <MDL 3.98E+03 7.72E+03 2.93E+04 
11/15/24      
11/22/24      
12/01/24      
12/08/24      
12/15/24      
12/22/24      

NOTE: Filters were not received for the following time frames: 11/15/2024-12/22/2024 
 



Figure 2: Historical Concentrations of Sodium at Station A 

  



FAS Filters – Station B 
 
 Sample Type: FAS, Station B 
 Year: 2024 
 Analysis Performed: Metals in monthly composites 
 

Month 
Aluminum 

ng/m3 
Cadmium 

ng/m3 
Lead 
ng/m3 

Magnesium 
ng/m3 

Silicon 
ng/m3 

Thorium 
ng/m3 

Uranium 
ng/m3 

January 63.97 0.40 0.11 46.32 532.7 <MDC <MDC 
February <MDC 0.38 0.15 45.55 434.2 <MDC <MDC 

March <MDC 0.39 0.12 <MDC 376.5 <MDC <MDC 
April 69.80 0.42 0.14 44.81 420.4 0.01 0.005 
May 73.60 0.43 0.12 48.93 490.5 <MDC <MDC 
June 63.89 0.44 0.14 45.94 388.1 <MDC <MDC 
July <MDC 0.41 0.23 41.98 348.2 <MDC <MDC 

August <MDC 0.40 0.15 48.33 360.2 <MDC <MDC 
September <MDC 0.44 0.18 42.32 334.5 <MDC <MDC 

October <MDC 0.38 0.16 46.71 386.8 <MDC 0.005 
November <MDC 0.38 0.12 <MDC 304.3 <MDC <MDC 
December <MDC 0.38 0.11 <MDC 315.4 <MDC <MDC 

 

Figure 3: Historical Concentrations of Lead at Station B 

 
  



 

Whatman Filters 
 Sample Type: Near Field (107), ambient air 
 Year: 2024 
 Analysis Performed: Anions 
 

Start Date 
Chloride 

µg/m3 
Nitrate 
µg/m3 

Phosphate 
µg/m3 

Sulfate 
µg/m3 

01/19/24 4.17E-01 1.45E+00 9.63E-04 1.02E+00 

03/01/24 3.01E-01 1.78E+00 2.77E-03 1.31E+00 

03/27/24 3.12E-01 1.90E+00 2.72E-03 1.78E+00 

04/26/24 3.14E-01 1.98E+00 3.94E-03 1.92E+00 

05/24/24 1.54E-01 1.76E+00 3.22E-03 2.59E+00 

06/19/24 1.27E-01 1.92E+00 <MDL 1.87E+00 

07/17/24     

     

     

     

     

     

     

     

     

 
 Sample Type: Cactus Flats (108), ambient air 
 Year: 2024 
 Analysis Performed: Anions 
 

Start Date 
Chloride 

µg/m3 
Nitrate 
µg/m3 

Phosphate 
µg/m3 

Sulfate 
µg/m3 

01/19/24 2.97E-01 1.58E+00 <MDL 1.20E+00 

03/01/24 2.16E-01 1.45E+00 1.49E-03 1.31E+00 

03/27/24 3.11E-01 1.77E+00 1.33E-03 1.75E+00 

04/26/24 2.74E-01 2.09E-03 2.07E+00 2.63E-03 

05/24/24 1.52E-01 1.87E+00 2.40E-03 2.76E+00 

06/19/24 1.01E-01 1.58E+00 <MDL 1.46E+00 

07/17/24     

     

     

     

     

     

     

     

     

 
  



 
 Sample Type: Near Field (107), ambient air 
 Year: 2024 
 Analysis Performed: Cations 
 

Start Date 
Calcium 

µg/m3 
Magnesium 

µg/m3 
Potassium 

µg/m3 
Sodium 
µg/m3 

01/19/24 7.24E-01 6.65E-02 9.17E-02 2.84E-01 

03/01/24 9.90E-01 6.54E-02 8.23E-02 2.43E-01 

03/27/24 1.12E+00 9.49E-02 1.10E-01 3.08E-01 

04/26/24 3.04E-01 2.48E-01 2.33E-02 5.45E-02 

05/24/24 1.71E+00 1.96E-02 5.31E-02 4.12E-01 

06/19/24 1.24E+00 2.33E-02 5.46E-02 3.04E-01 

07/17/24 1.52E+00 5.90E-02 8.83E-02 2.79E-01 

08/08/24 1.42E+00 6.51E-02 7.71E-02 3.64E-01 

08/30/24 1.40E+00 5.07E-02 8.61E-02 2.24E-01 

10/04/24     

10/25/24     

11/20/24     

     

     

     

 
 Sample Type: Cactus Flats (108), ambient air 
 Year: 2024 
 Analysis Performed: Cations 
 

Start Date 
Calcium 

µg/m3 
Magnesium 

µg/m3 
Potassium 

µg/m3 
Sodium 
µg/m3 

01/19/24 8.96E-01 4.57E-02 5.38E-02 2.24E-01 

03/01/24 1.01E+00 9.52E-03 2.55E-02 1.90E-01 

03/27/24 1.24E+00 7.87E-02 8.55E-02 2.83E-01 

04/26/24 2.78E-01 1.93E-01 2.11E-02 4.18E-02 

05/24/24 1.84E+00 9.65E-02 1.05E-01 3.79E-01 

06/19/24 1.89E+00 2.61E-02 5.16E-02 3.43E-01 

07/17/24 1.84E+00 5.41E-02 8.34E-02 2.15E-01 

08/08/24 1.12E+00 4.40E-02 5.75E-02 1.89E-01 

08/30/24 1.38E+00 4.19E-02 6.69E-02 1.16E-01 

10/04/24     

10/25/24     

11/20/24     

     

     

     

 
 
  



Figure 4: Historical Concentrations of Magnesium at Cactus Flats 

 

Drinking Water 
 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: Anions 
 

Sample 
Location 

Chloride 
µg/L 

Nitrate 
µg/L 

Phosphate 
µg/L 

Sulfate 
µg/L 

Carlsbad (Sheep draw) 3.73E+04 4.60E+03 <MDL 9.26E+04 

Hobbs 1.19E+05 2.17E+04 <MDL 1.47E+05 

Double Eagle PRV4 3.39E+04 1.35E+04 <MDL 3.94E+04 

Loving 4.02E+04 2.03E+04 <MDL 1.25E+05 

Otis 2.31E+05 1.80E+04 <MDL 5.55E+05 

Malaga 6.46E+05 1.57E+04 <MDL 9.92E+05 

 
  



 
 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: Cations 
 

Sample 
Location 

Calcium 
µg/L 

Magnesium 
µg/L 

Potassium 
µg/L 

Sodium 
µg/L 

Carlsbad (Sheep draw) 7.42E+04 3.00E+04 <MDL 2.64E+04 
Hobbs 1.11E+05 2.13E+04 <MDL 5.73E+04 

Double Eagle PRV4 5.22E+04 9.85E+03 3.65E+03 3.51E+04 
Loving 9.01E+04 3.43E+04 <MDL 2.62E+04 

Otis 2.40E+05 6.22E+04 <MDL 8.79E+04 
Malaga 4.58E+05 1.16E+05 <MDL 2.06E+05 

 

Figure 5: Historical Concentrations of Magnesium in Drinking Water 

 
  



 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: pH 
 

Sample 
Location 

pH @ 20.6°C 

Carlsbad (Sheep draw) 7.99 

Hobbs 7.95 

Double Eagle PRV4 8.47 

Loving 8.19 

Otis 8.26 

Malaga 8.01 

 
 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: Total Organic Carbon 
 

Sample 
Location 

TOC 
mg/L 

Sheep Draw 1.231 

Hobbs 1.114 

Double Eagle PRV-4 0.5095 

Loving 0.7142 

Otis 0.5344 

Malaga 0.7121 

 
 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: Conductivity 
 

Sample 
Location 

Conductivity 
mS/cm 

Temperature 
°C 

Sheep Draw (Carlsbad) 0.697 21.0 

Loving 0.807 21.0 

Otis 1.93 21.0 

Malaga 3.81 21.0 

Hobbs 0.995 21.0 

PRV4 (Double Eagle) 0.496 21.0 

 
 

 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: Specific gravity 
 

Sample 
Location 

Specific 
Gravity 

Sheep Draw (Carlsbad) 0.995 

Loving 0.996 

Otis 0.997 

Malaga 0.997 

Hobbs 0.996 

PRV4 (Double Eagle) 0.996 

 



 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: TDS/TSS 
 

Sample 
Location 

TDS 
mg/L 

TSS 
mg/L 

Sheep Draw (Carlsbad) 220.0 N.D. 

Loving 400.0 N.D. 

Otis 1440.0 N.D. 

Malaga 3020.0 N.D. 

Hobbs 620.0 N.D. 

PRV4 (Double Eagle) 120.0 N.D. 

N.D. = non-detect. 

 
 Sample Type: Drinking Water 
 Year: 2024 
 Analysis Performed: Metals 
 

Metal 
Carlsbad 

Conc 
µg/L 

Loving 
Conc 
µg/L 

Otis 
Conc 
µg/L 

Malaga 
Conc 
µg/L 

Hobbs 
Conc 
µg/L 

Double Eagle 
(PRV4) 
Conc 
µg/L 

Ag 7.19E-02 <MDC <MDC <MDC <MDC 2.00E-01 
Al 3.43E+00 2.04E+00 4.18E+00 6.74E+00 2.11E+00 3.55E+00 
As 7.69E-01 1.72E+00 1.87E+00 2.62E+00 8.42E+00 7.82E+00 
Ba 7.25E+01 3.39E+01 1.66E+01 1.34E+01 5.64E+01 1.02E+02 
Be <MDC <MDC <MDC <MDC <MDC <MDC 
Ca 7.44E+04 8.80E+04 2.34E+05 4.43E+05 1.13E+05 5.44E+04 
Cd 5.42E-03 <MDC <MDC <MDC 1.31E-02 <MDC 
Ce 3.10E-03 <MDC <MDC <MDC <MDC <MDC 
Co 1.35E-01 1.64E-01 4.03E-01 7.01E-01 2.01E-01 9.89E-02 
Cr 1.41E+00 2.40E+00 2.12E+00 1.81E+00 1.79E+00 1.31E+00 
Cu 2.63E+00 3.10E+00 5.03E+00 3.57E+00 4.72E+00 1.64E+00 
Dy <MDC <MDC <MDC <MDC <MDC <MDC 
Er <MDC <MDC <MDC <MDC <MDC <MDC 
Eu 1.86E-02 8.17E-03 <MDC <MDC <MDC 2.51E-02 
Fe 2.80E+02 3.32E+02 1.02E+03 1.73E+03 1.05E+03 2.34E+02 
Gd <MDC <MDC <MDC <MDC <MDC <MDC 
Hg <MDL <MDL <MDL <MDL <MDL <MDL 
K 1.30E+03 1.90E+03 2.86E+03 3.99E+03 2.74E+03 2.96E+03 
La 4.46E-03 <MDC <MDC <MDC <MDC <MDC 
Li 7.43E+00 2.13E+01 4.32E+01 6.44E+01 3.72E+01 2.06E+01 
Mg 3.47E+04 3.91E+04 7.69E+04 1.32E+05 2.71E+04 1.13E+04 
Mn 4.99E-01 3.01E-02 6.79E-02 4.45E-01 1.24E+00 1.08E+00 
Mo 1.36E+00 1.67E+00 3.47E+00 4.00E+00 2.72E+00 1.93E+00 
Na 2.60E+04 2.58E+04 8.73E+04 1.94E+05 5.59E+04 3.48E+04 
Nd 3.23E-03 <MDC <MDC <MDC <MDC <MDC 
Ni 3.38E+00 3.88E+00 1.12E+01 1.85E+01 5.45E+00 2.43E+00 
P <MDC <MDC <MDC <MDC <MDC <MDC 
Pb 3.14E-01 2.26E-01 <MDC 2.36E-01 1.24E+00 4.70E-01 
Pr <MDC <MDC <MDC <MDC <MDC <MDC 
Sb 3.22E-02 3.41E-02 4.56E-02 4.34E-02 6.71E-02 3.43E-02 
Sc 1.84E+00 2.92E+00 3.26E+00 3.17E+00 7.42E+00 4.82E+00 
Se <MDC <MDC <MDC <MDC <MDC <MDC 
Si 6.29E+03 9.89E+03 1.04E+04 1.05E+04 2.60E+04 1.65E+04 
Sr 3.49E+02 8.33E+02 2.91E+03 5.80E+03 1.28E+03 5.93E+02 
Th <MDC <MDC <MDC <MDC <MDC <MDC 
Tl 1.09E-01 <MDC <MDC <MDC 2.13E-02 1.23E-02 
U 8.22E-01 1.94E+00 3.83E+00 5.67E+00 3.77E+00 1.71E+00 
V 3.79E+00 1.16E+01 1.04E+01 7.93E+00 3.16E+01 3.17E+01 
Zn 8.28E+00 4.95E+00 2.66E+01 8.69E+00 3.81E+01 6.81E+00 



Surface Water 
 
 Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: Anions 
 

Sample 
Location 

Chloride 
µg/L 

Nitrate 
µg/L 

Phosphate 
µg/L 

Sulfate 
µg/L 

Hill Tank 4.54E+03 5.60E+02 5.09E+02 1.38E+04 
Noya Tank 4.46E+04 <MDL <MDL 6.44E+03 

Pierce Canyon 1.69E+06 4.06E+03 <MDL 1.77E+06 
Lake Carlsbad (Shallow) 6.13E+05 4.11E+03 <MDL 1.04E+06 

Lake Carlsbad (Deep) 6.39E+05 4.11E+03 <MDL 1.08E+06 
Brantley Lake (Shallow) 5.33E+05 1.39E+03 <MDL 8.83E+05 

Brantley (Deep) 7.15E+05 1.61E+03 <MDL 9.96E+05 
Red Bluff (Shallow) 3.71E+06 <MDL <MDL 3.70E+06 

Red Bluff (Deep) 3.69E+06 <MDL <MDL 3.68E+06 
 

Figure 6: Historical Concentrations of Sulfate in Surface Water 

 
  



 Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: Cations 
 

Sample 
Location 

Calcium 
µg/L 

Magnesium 
µg/L 

Potassium 
µg/L 

Sodium 
µg/L 

Hill Tank 6.75E+04 8.91E+03 2.44E+04 2.41E+03 
Noya Tank 2.13E+05 1.55E+04 4.25E+04 1.28E+04 

Pierce Canyon 5.68E+05 2.12E+05 4.16E+04 9.76E+05 
Lake Carlsbad (Shallow) 3.53E+05 1.18E+05 2.19E+04 3.94E+05 

Lake Carlsbad (Deep) 3.54E+05 1.19E+05 2.14E+04 3.99E+05 
Brantley Lake (Shallow) 3.26E+05 7.75E+04 2.26E+04 3.23E+05 

Brantley Lake (Deep) 3.65E+05 9.44E+04 2.40E+04 4.35E+05 
Red Bluff (Shallow) 9.56E+05 5.65E+05 1.71E+05 2.18E+06 

Red Bluff (Deep) 9.95E+05 5.62E+05 1.85E+05 2.20E+06 
 
 Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: pH 
 

Sample 
Location 

pH @ 24°C 

Hill Tank 8.782 
Noya Tank 8.180 

Pierce Canyon 8.338 
Lake Carlsbad (Shallow) 8.22 

Lake Carlsbad (Deep) 8.32 
Brantley Lake (Shallow) 8.43 

Brantley Lake (Deep) 8.36 
Red Bluff (Shallow) 8.25 

Red Bluff (Deep) 8.24 
 
 Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: Conductivity 
 

Sample 
Location 

Conductivity 
mS/cm 

Temperature 
°C 

Hill Tank 0.456 20.0 

Noya Tank 0.533 20.3 

Pierce Canyon 9.83 19.9 

Lake Carlsbad (Shallow) 3.88 21.5 

Lake Carlsbad (Deep) 3.94 21.5 

Brantley Lake (Shallow) 3.15 19.3 

Brantley Lake (Deep) 3.90 19.4 

Red Bluff (Shallow) 14.55 20.3 

Red Bluff (Deep) 14.70 19.9 

 
  
  



Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: Specific gravity 
 

Sample 
Location 

SG T/4°C 

Hill Tank 0.987 

Noya Tank 0.980 

Pierce Canyon 0.983 

Lake Carlsbad (Shallow) 1.001 

Lake Carlsbad (Deep) 0.999 

Brantley Lake (Shallow) 1.001 

Brantley (Deep) 0.998 

Red Bluff (Shallow) 1.004 

Red Bluff (Deep) 1.005 

 
 Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: TOC 
 

Sample 
Location 

TOC 
mg/L 

Hill Tank 14.66 
Noya Tank 115.0 

Pierce Canyon 5.665 
Lake Carlsbad (Shallow) 1.875 

Lake Carlsbad (Deep) 1.527 
Brantley Lake (Shallow) 4.741 

Brantley (Deep) 4.711 
Red Bluff (Shallow) 10.43 

Red Bluff (Deep) 10.33 
 
 Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: TDS/TSS 
 

Sample 
Location 

TDS 
mg/L 

TSS 
mg/L 

Hill Tank 160.00 140.00 

Noya Tank 460.00 520.00 

Pierce Canyon 5620.00 220.00 

Lake Carlsbad (Shallow) 3040.00 80.00 

Lake Carlsbad (Deep) 2240.00 N.D. 

Brantley Lake (Shallow) 2080.00 320.00 

Brantley (Deep) 2280.00 40.00 

Red Bluff (Shallow) 11840.00 N.D. 

Red Bluff (Deep) 10680.00 40.00 

 
  



 Sample Type: Surface Water 
 Year: 2024 
 Analysis Performed: Metals 
 

Metal 
Hill Tank 

Conc 
µg/L 

Noya Tank 
Conc 
µg/L 

Pierce Canyon  
Conc 
µg/L 

Ag <MDC 4.32E-01 <MDC 
Al 4.56E+02 1.68E+04 1.14E+02 
As 7.34E+00 2.86E+01 <MDC 
Ba 2.11E+02 3.04E+03 4.09E+01 
Be <MDC 3.21E+00 <MDC 
Ca 6.39E+04 4.46E+05 5.39E+05 
Cd <MDC 1.45E+00 <MDC 
Ce 1.93E+00 1.13E+02 5.51E-01 
Co 1.17E+00 3.08E+01 1.54E+00 
Cr 1.58E+00 1.35E+01 <MDC 
Cu 1.18E+01 4.30E+01 3.05E+00 
Dy 1.67E-01 1.04E+01 <MDC 
Er 7.77E-02 4.72E+00 3.78E-02 
Eu <MDC 4.26E+00 <MDC 
Fe 4.32E+02 1.19E+04 1.78E+03 
Gd 2.47E-01 1.63E+01 <MDC 
Hg <MDL <MDL <MDL 
K 2.15E+04 4.58E+04 1.66E+04 
La 8.98E-01 4.98E+01 <MDC 
Li 4.43E+00 2.40E+01 8.34E+01 

Mg 9.69E+03 3.77E+04 2.15E+05 
Mn 9.24E+01 4.88E+03 2.14E+01 
Mo 9.23E-01 1.43E+00 4.02E+00 
Na 2.26E+03 1.24E+04 9.31E+05 
Nd 1.03E+00 6.30E+01 <MDC 
Ni 4.79E+00 5.48E+01 2.44E+01 
P 2.76E+02 5.85E+03 <MDC 

Pb <MDC 7.41E+01 <MDC 
Pr 2.39E-01 1.38E+01 <MDC 
Sb 6.35E-01 8.23E-01 <MDC 
Sc 1.73E+00 9.05E+00 1.08E+00 
Se <MDC <MDC <MDC 
Si 6.56E+03 2.91E+04 4.67E+03 
Sr 3.13E+02 9.98E+02 8.50E+03 
Th    
Tl <MDC <MDC <MDC 
U 7.27E-01 1.49E+00 8.19E+00 
V 1.77E+01 1.16E+02 5.13E+00 
Zn <MDC <MDC <MDC 

 
  



 
 Brantley Lake Lake Carlsbad Red Bluff 

Metal 
Shallow 

Conc 
µg/L 

Deep 
Conc 
µg/L 

Shallow 
Conc 
µg/L 

Deep 
Conc 
µg/L 

Shallow 
Conc 
µg/L 

Deep 
Conc 
µg/L 

Ag <MDC <MDC <MDC <MDC <MDC <MDC 
Al 1.35E+02 1.62E+02 2.48E+01 2.94E+01 <MDC <MDC 
As <MDC <MDC <MDC <MDC <MDC <MDC 
Ba 1.20E+02 1.17E+02 1.62E+01 1.63E+01 8.18E+01 8.62E+01 
Be <MDC <MDC <MDC <MDC <MDC <MDC 
Ca 3.03E+05 3.38E+05 3.42E+05 3.39E+05 9.81E+05 9.98E+05 
Cd <MDC <MDC <MDC <MDC <MDC <MDC 
Ce 4.96E-01 2.17E-01 <MDC <MDC <MDC <MDC 
Co <MDC 6.32E-01 <MDC <MDC <MDC <MDC 
Cr 6.90E+00 6.57E+00 7.72E+00 7.92E+00 3.31E+01 3.98E+01 
Cu <MDC <MDC <MDC <MDC <MDC <MDC 
Dy 3.33E-01 <MDC <MDC <MDC <MDC <MDC 
Er 3.13E-01 <MDC 3.30E-02 <MDC <MDC <MDC 
Eu <MDC <MDC <MDC <MDC <MDC <MDC 
Fe 1.06E+03 1.24E+03 1.17E+03 1.34E+03 4.73E+03 4.11E+03 
Gd 3.40E-01 <MDC <MDC <MDC <MDC <MDC 
Hg <MDL <MDL <MDL <MDL <MDL <MDL 
K 8.48E+03 8.31E+03 4.92E+03 4.92E+03 4.15E+04 4.11E+04 
La <MDC <MDC <MDC <MDC <MDC <MDC 
Li 2.50E+01 3.09E+01 3.88E+01 3.90E+01 1.71E+02 1.67E+02 
Mg 6.75E+04 8.44E+04 1.08E+05 1.10E+05 4.40E+05 4.45E+05 
Mn 8.31E+00 1.26E+01 <MDC <MDC 4.24E+01 4.27E+01 
Mo 3.33E+00 <MDC 3.18E+00 <MDC <MDC <MDC 
Na 2.97E+05 4.05E+05 3.72E+05 3.73E+05 2.09E+06 2.17E+06 
Nd <MDC <MDC <MDC <MDC <MDC <MDC 
Ni 1.28E+01 1.43E+01 1.36E+01 1.41E+01 <MDC <MDC 
P <MDC <MDC <MDC <MDC <MDC <MDC 
Pb <MDC <MDC <MDC <MDC <MDC <MDC 
Pr 3.51E-01 <MDC <MDC <MDC <MDC <MDC 
Sb <MDC <MDC <MDC <MDC <MDC <MDC 
Sc 1.36E+00 1.34E+00 1.28E+00 1.67E+00 2.10E+00 2.18E+00 
Se <MDC <MDC <MDC <MDC <MDC <MDC 
Si 5.33E+03 5.71E+03 6.60E+03 6.79E+03 5.98E+03 6.40E+03 
Sr 3.78E+03 4.14E+03 4.65E+03 4.08E+03 1.36E+04 1.33E+04 
Th <MDC <MDC <MDC <MDC <MDC <MDC 
Tl <MDC <MDC <MDC <MDC <MDC <MDC 
U 2.92E+00 3.26E+00 3.22E+00 3.18E+00 9.39E+00 9.61E+00 
V 6.17E+00 5.78E+00 6.10E+00 6.24E+00 9.95E+00 1.26E+01 
Zn <MDC <MDC <MDC <MDC <MDC <MDC 

 



Figure 7: Historical Concentrations of Aluminum in Surface Water 

 

  



Groundwater  
 
 Sample Type: Groundwater  
 Year: 2025 
 Analysis Performed: Anions 
 

Sample 
Location 

Chloride 
µg/L 

Nitrate 
µg/L 

Phosphate 
µg/L 

Sulfate 
µg/L 

WQSP-1 3.56E+07 <MDL <MDL 4.85E+06 
WQSP-2 3.59E+07 <MDL <MDL 5.28E+06 
WQSP-3     
WQSP-4     
WQSP-5     
WQSP-6     

 
 
 Sample Type: Groundwater 
 Year: 2025 
 Analysis Performed: Cations 
 

Sample 
Location 

Calcium 
µg/L 

Magnesium 
µg/L 

Potassium 
µg/L 

Sodium 
µg/L 

WQSP-1 1.79E+06 1.01E+06 4.12E+05 2.31E+07 
WQSP-2 1.58E+06 9.74E+05 4.36E+05 2.16E+07 
WQSP-3     
WQSP-4     
WQSP-5     
WQSP-6     

 
 Sample Type: Groundwater 
 Year: 2025 
 Analysis Performed: pH 
 

Sample 
Location 

pH @ 23°C 

WQSP-1 6.86 
WQSP-2 7.05 
WQSP-3  
WQSP-4  
WQSP-5  
WQSP-6  

 
 Sample Type: Groundwater 
 Year: 2025 
 Analysis Performed: Conductivity 
 

Sample 
Location 

Conductivity 
mS/cm 

Temperature 
°C 

WQSP-1 85.4 21.7 

WQSP-2 83.6 21.7 

WQSP-3   

WQSP-4   

WQSP-5   

WQSP-6   

 
  



 Sample Type: Groundwater 
 Year: 2025 
 Analysis Performed: Specific gravity 
 

Sample 
Location 

SG T/4°C 

WQSP-1 1.041 

WQSP-2 1.044 

WQSP-3  

WQSP-4  

WQSP-5  

WQSP-6  

 
 Sample Type: Groundwater 
 Year: 2025 
 Analysis Performed: TOC 
 

Sample 
Location 

TOC 
mg/L 

WQSP-1  
WQSP-2  
WQSP-3  
WQSP-4  
WQSP-5  
WQSP-6  

 
 Sample Type: Groundwater 
 Year: 2025 
 Analysis Performed: TDS/TSS 
 

Sample 
Location 

TDS 
mg/L 

TSS 
mg/L 

WQSP-1 66480 N.D. 

WQSP-2 66440 N.D. 

WQSP-3   

WQSP-4   

WQSP-5   

WQSP-6   

 
  



Internal Dosimetry Group and Public Outreach 
 
In vivo radiobioassay measurements performed during the reporting period:  
 
None for WIPP (no current contract), 38 for the contract radiological personnel and those working 
in the laboratories located at CEMRC, 6 for the public participants. 
 
 
CEMRC Lung and Whole-Body APEX In-Vivo radiobioassay measurement system annual 
energy and efficiency calibrations for the 2025-2026 period: 
 
Performed successfully the annual energy and efficiency calibrations of CEMRC Lung and Whole 
Body APEX In-vivo radiobioassay measurement system during January-March 2025. 
 
 
Department of Energy Laboratory Accreditation Program (DOELAP) for Radiobioassay 
(DOE-STD-1112 compliance) 2025 Performance Testing of unknown BOMAB and Lung set 
phantoms: 
 
Participated in the DOELAP 2025 performance testing of unknown BOMAB and Lung set 
phantoms. For Whole-Body, activities of fission/activation products Co-60, Cs-134 and Cs-137 
were tested in BOMAB phantom; for lungs, Pu-238, Am-241, U-238, U-235, Mn-54, Co-57, Co-
60, were tested in lung sets phantoms. All results were acceptable. 
 
 
Outreach activities: 

CEMRC and the Internal Dosimetry group continue to interact with the public to explain 
CEMRC’s function and to encourage the Lie Down and Be Counted (LDBC) project’s lung and 
whole body in-vivo radiobioassay measurements at CEMRC. CEMRC also promotes awareness 
of environmental monitoring and research, to the public. The following are outreach activities 
during the reporting period:  
 
3/1/2025: SCIENCE BOWL 2025: SENMC, Carlsbad, NM 88220 (all-day event). CEMRC staff 
members interacted with students and the public, demonstrated science experiments, and 
explained CEMRC’s mission. 
 
3/20/2025: STEAM EXPO (Science Technology, Engineering, Arts Mathematics) SENMC gym, 
Carlsbad, NM 88220 4:00 - 6:00 pm. Explained and handed out the flyers about Lie down and 
Be Counted program to around 200 community members and students of all ages. Interacted 
with community members to encourage participating in the LDBC program. About 9 members 
showed interest in visiting LDBC facility and provided contact information.  
 
3/25/2025: SENMC Workforce Development group members visited the Lung and Whole-Body 
counting facility. Explained and handed out flyers about Lie down and Be Counted program. 
Explained and demonstrated the lung and whole-body radiobioassay measurement to the visitors. 
  



Low Background Radiation Experiment (LBRE) 
 
The LBRE group carried out sub-background radiation experiments using, for the first time at 
WIPP, the fruit fly Drosophila melanogaster. Results with the important biological model were 
consistent with work previously carried out by the group, that is the fruit flies were stressed in 
the WIPP underground without normal levels of radiation compared to when grown at the 
surface. Specifically, development of the flies underground was delayed, particularly between 
egg-laying and the adult stages. In both experiments, after a 14-day incubation, pupae 
development was significantly inhibited underground compared to the surface (Figure 1). 
 

 
Figure 1. Boxplot of Fruit Fly Pupal Counts for Experiments at WIPP. 
Two experiments were run (S1, U1; S2, U2), with S=Surface and U = Underground. 
Significantly more pupae hatched on the Surface in both experiments: S1-U1 p-value < 0.0001, 
and S2-U2 p-value = 0.0015. 
 
The experiment was later expanded to include a technique that we previously used at WIPP 
called a Reciprocal Control (Castillo et a. 2015). The idea is that during incubation with the 
biological inhibition in play, one moves the underground inhibited cells up to the Surface Control 
and document if the cells are rescued. We first carried out this experiment at WIPP in 2014 and it 
became a key part of a landmark paper confirming that it was the lack of radiation that had 
inhibited cells (Castillo et al. 2015). 
 
Results of the Reciprocal Control experiment are shown in Figure 2. Three mating pairs were 
allowed to mate and lay eggs on day 0 at the WIPP surface or the underground in 50 replicate 
tubes. At day 2 after eggs were laid, 25 replicates were “rescued” from the underground to the 
surface, and 25 tubes from the surface were reciprocally moved from the surface to the 
underground (Figure 2A). At day 16, pupae and adults were counted and, consistent with the 
earlier experiments, there were significantly fewer pupae hatched per egg laid in the underground 
(Figure 2B). Just as observed earlier (Castillo et al. 2015), the underground stress was relieved 



when we rescued the flies from the underground, with the rescued treatment now statistically the 
same # of pupae hatched as the control (Figure 2B). The reciprocal treatment moved from the 
surface to the underground resulted in a pupae hatch rate intermediate between the surface and 
underground (data not shown). This experiment confirms that was observed in bacteria is true in 
the complex, multi-cellular Drosophila, and once again demonstrates a significant cost in fitness 
when organisms are deprived of natural levels of radiation.  
 

 
Figure 2. Boxplot of Standardized Pupal Ratios (n = 25) 
A. Experimental Design of Reciprocal Control Experiment. B. Pupal ratios were obtained by 
dividing the pupal counts by the corresponding egg count per tube, then standardized by dividing 
by the mean ratio for the surface control group.  Surf_Ctrl = surface control;  Ungr>Surf = 
underground flies rescued to the surface; Ungr Ctrl = underground control.   The error bar 
whiskers represent the minima and maxima except where dots are shown as min/max. 
 
 


