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OVERVIEW 

 
Discharge Permit (DP)-1845 was issued by the New Mexico Environment (NMED) Ground Water 
Quality Bureau (GWQB) for discharges via up to three injection wells in a phased Treatability Study 
of in-situ bioremediation of groundwater at Sandia National Laboratories, New Mexico, Technical 
Area-V Groundwater Area of Concern. This status report fulfills the quarterly reporting requirements 
set forth in DP-1845, Section IV B, Monitoring and Reporting. This reporting period is July 1st 
through September 30th, 2017. The report is due to NMED GWQB by February 1st, 2018.  



 

 

ABBREVIATIONS AND ACRONYMS 
 
AOC Area of Concern 
DOE U.S. Department of Energy 
DP-1845 Discharge Permit-1845 
EPA U.S. Environmental Protection Agency 
ER Environmental Restoration Operations 
GWQB Ground Water Quality Bureau 
HWB Hazardous Waste Bureau 
INJ injection (acronym used for well identification only) 
ISB in-situ bioremediation 
LWDS liquid waste disposal system (acronym used for well identification only) 
MCL maximum contaminant level 
MW monitoring well 
NMED New Mexico Environment Department 
NNSA National Nuclear Security Administration 
SNL/NM Sandia National Laboratories, New Mexico 
TA Technical Area 
TAV Technical Area-V (acronym used for well identification only) 
TA-V Technical Area-V 
TAVG  Technical Area-V Groundwater 
TCE trichloroethene 
TS/IM Treatability Study/Interim Measure 
TSWP Treatability Study Work Plan 
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DISCHARGE PERMIT-1845 QUARTERLY STATUS REPORT, 
July – September 2017 
 
1.0 Introduction 
 

Trichloroethene (TCE) and nitrate have been identified as constituents of concern in 
groundwater at the Sandia National Laboratories, New Mexico (SNL/NM) Technical Area 
(TA)-V Groundwater (TAVG) Area of Concern (AOC) based on detections above the 
U.S. Environmental Protection Agency (EPA) maximum contaminant level (MCL) in 
samples collected from monitoring wells. The EPA MCLs and the State of New Mexico 
drinking water standards for TCE and nitrate are 5 micrograms per liter and 10 milligrams 
per liter (as nitrogen), respectively.  
 
A phased Treatability Study/Interim Measure (TS/IM) of in-situ bioremediation (ISB) will 
be implemented to evaluate the effectiveness of ISB as a potential technology to treat the 
groundwater contamination at TAVG AOC (New Mexico Environment Department 
[NMED] April 2016). The NMED Hazardous Waste Bureau (HWB) approved the Revised 
Treatability Study Work Plan (TSWP) (SNL/NM March 2016) in May 2016 (NMED May 
2016). The SNL/NM Environmental Restoration Operations (ER) personnel are responsible 
for implementing the TS/IM of ISB at TAVG AOC in accordance with the Revised TSWP. 
 
Per the Revised TSWP, up to three injection wells (TAV-INJ1, TAV-INJ2, and TAV-INJ3) 
will be installed at TA-V in the vicinity of the highest contaminant concentrations detected 
in groundwater at monitoring wells LWDS-MW1, TAV-MW6, and TAV-MW10. The 
proposed injection wells will be used to gravity-inject substrate solution and biodegradation 
bacteria to groundwater. The substrate solution consists of an inert tracer as well as essential 
food and nutrients for biostimulation. The substrate solution will be prepared in 
aboveground tanks. 
 
 

2.0 Background 
 
A Groundwater Discharge Permit is required for operation of the TA-V Treatability Study 
injection wells; therefore, a Discharge Permit Application was submitted to NMED Ground 
Water Quality Bureau (GWQB) in July 2016 (U.S. Department of Energy [DOE] 
July 2016). After DOE/National Nuclear Security Administration (NNSA) and SNL/NM 
personnel fulfilled the public notice requirements for the Discharge Permit Application 
(DOE November 2016), NMED GWQB released the draft Discharge Permit-1845 
(DP-1845) on March 3, 2017 for a 30-day public comment period (NMED March 2017). 
NMED GWQB extended the public comment for an additional 30-day period that ended on 
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May 11 (NMED April 2017). NMED GWQB issued the final DP-1845 to DOE/NNSA for 
SNL/NM TA-V Treatability Study injection wells on May 26, 2017 (NMED May 2017). 
The DP-1845 term starts on May 30, 2017 and ends on May 30, 2022. Appendix A provides 
a copy of the final DP-1845. 
 
 

3.0 DP-1845 Quarterly Status, July – September 2017  
 
The following activities pertinent to DP-1845 occurred during July, August, and September 
2017: 
 
• SNL/NM personnel started the installation of the first injection well TAV-INJ1 in 

September 2017. 
 
• SNL/NM personnel started preparation for the Treatability Study, including construction 

of an Aboveground Injection System to deliver the substrate solution and biodegradation 
bacteria to groundwater through injection well TAV-INJ1.  

 
• The Aboveground Injection System Construction and Mechanical Integrity Test Plan 

was prepared for submittal to NMED GWQB for review and approval prior to 
commencing injection activities. This submittal is required by DP-1845, Section IV. A, 
Terms and Conditions #3. 

 
This status report responds to the reporting requirements specified in DP-1845 Section IV.B. 
The Terms and Conditions pertinent to the reporting requirements are repeated verbatim, 
followed by DOE/NNSA and SNL/NM personnel responses.  
 

3.1 DP-1845 Term and Condition #11a 
 
The quarterly reports shall document the influent and discharge volumes from the treatment 
systems, quarterly groundwater and effluent sampling results, and any 
operations/maintenance activities performed for the prior quarter. 
 
DOE/NNSA and SNL/NM Personnel Response: Not applicable for this reporting period. 
Discharge has not started. 
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3.2 DP-1845 Term and Condition #11b  
 
Quarterly monitoring shall be performed during the following periods and submitted as 
follows. 
 
• January 1st through March 31st (first quarter) – due by August 1st; 
• April 1st through June 30th (second quarter) – due by November 1st; 
• July 1st through September 30th (third quarter) – due by February 1st; and 
• October 1st through December 31st (fourth quarter) – due by May 1st. 
 
DOE/NNSA and SNL/NM Personnel Response: This Quarterly Status Report addresses 
the reporting period of July 1st through September 30th, 2017 
 

3.3 DP-1845 Term and Condition #12  
 
Quarterly reports shall include the following general information: 
 
a) any periodic test of mechanical integrity conducted; 

 
b) any replacement of primary or secondary vessels or associated treatment system 

infrastructure with an accompanying narrative explanation of the reasons for the decision 
to replace the vessels; 
 

c) any well work-overs conducted; and 
 

d) any additional operation changes with the potential to markedly affect the discharge. 
 
DOE/NNSA and SNL/NM Personnel Response: Not applicable for this reporting period. 
Discharge has not started. 
 

3.4 DP-1845 Term and Condition #13  
 
Quarterly reports shall include the following system performance information: 
 
a) monthly average, maximum, and minimum values for flow rate and volume of effluent 

transferred to each injection well; 
 

b) the totalized monthly volume of effluent transferred to each injection well; 
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c) monthly average, maximum, and minimum values of injection water level (pressure 
head) above static level for each injection well; and 
 

d) the volume pumped from each extraction well. 
 
Each UIC well shall have a dedicated flow meter. Flow meters shall be inspected and 
calibrated in accordance with the associated manufacturer’s recommendations. 
 
DOE/NNSA and SNL/NM Personnel Response: Not applicable for this reporting period. 
Discharge has not started. 
 

3.5 DP-1845 Term and Condition #14 
 
The permittee shall develop a groundwater elevation contour map on a quarterly basis 
using the top of casing elevation data and quarterly depth-to-most-shallow groundwater 
measurements obtained from the groundwater monitoring wells required by this Discharge 
Permit. 
 
The groundwater elevation contour map shall depict the groundwater flow direction based 
on the groundwater elevation contours. Groundwater elevations between monitoring well 
locations shall be estimated using common interpolation methods. A contour interval 
appropriate to the data shall be used, but in no case shall the interval be greater than two 
feet. Groundwater elevation contour maps shall depict the groundwater flow direction, using 
arrows, based on the orientation of the groundwater elevation contours, and the location and 
identification of each monitoring well and contaminant source. The groundwater elevation 
contour map shall be submitted to NMED in the quarterly monitoring reports. 
 
DOE/NNSA and SNL/NM Personnel Response: A groundwater elevation contour map is 
shown in Figure 1. The most recent groundwater elevations were measured in October 2017. 
Figure 1 shows the baseline groundwater elevations before any discharge occurs for the 
Treatability Study.  
 

3.6 DP-1845 Term and Condition #16  
 
Groundwater samples shall be collected from each new injection well and associated 
monitoring well prior to discharge, and analyzed for the constituents listed below to 
establish baseline conditions prior to substrate injection. 
 
• Alkalinity (total, bicarbonate and carbonate) 
• Ammonia (as nitrogen) 
• Anions (bromide, chloride, fluoride, nitrite and sulfate) 
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• Dehalococcoides 
• Dissolved metals (arsenic, calcium, iron, magnesium, manganese, potassium, sodium) 
• Methane/ethane 
• Nitrate as nitrogen 
• Nitrite as nitrogen 
• Nitrate plus nitrite (as nitrogen) 
• Orthophosphate (as phosphorus) 
• Total organic carbon 
• Sulfide 
• Volatile organic compounds 
 
Field parameters pH, specific conductivity, temperature, turbidity, dissolved oxygen, and 
oxidation reduction potential shall also be collected. 
 
DOE/NNSA and SNL/NM Personnel Response: Not applicable for this reporting period. 
Groundwater samples will be collected from injection well TAV-INJ and associated 
monitoring wells TAV-MW6 and TAV-MW7 in the fourth quarter of CY 2017 prior to the 
first discharge at well TAV-INJ1. 
 

3.7 DP-1845 Term and Condition #17 
 
The permittee shall monitor the groundwater wells TAV-MW6, TAV-MW7, TAV-MW-10, 
and LWDS-MW-1 quarterly to determine any change to aquifer chemistry and aquifer flow 
direction that may be the result of injection. 
 
This quarterly monitoring shall include analysis for the following analytes: 
 
• TCE 
• Nitrate as nitrogen 
• Nitrite as nitrogen 
• Nitrate plus nitrite (as nitrogen) 
• Arsenic  
• Iron 
• Manganese 
• cis-1,2-DCE 
• Vinyl chloride 
• Ethene 
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Annual sampling will include general chemistry, radiological screening parameters, and 
total metals as proposed by the permittee to supplement waste characterization requirements 
and as required under the SNL Compliance Order on Consent. 
 
If the chemical quality of the groundwater being injected changes over time, NMED may 
require the permittee to conduct geochemical modeling to predict the interaction between 
the injection fluid and receiving groundwater. Results of all geochemical modeling shall be 
provided to NMED and shall include predictions on any changes to aquifer porosity and 
hydraulic conductivity that may result from mineral precipitation or dissolution. 
 
DOE/NNSA and SNL/NM Personnel Response: Not applicable for this reporting period. 
Discharge has not started. 
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Figure 1 

Groundwater Elevation Contour Map at the TAVG AOC (October 2017) 
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