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OF ENERGY (DOE) -- National Nuclear Security Administration 


Title: Record of Decision: Site-Wide Environmental Impact Statement for the 


Continued Operation of Los Alamos National Laboratory, Los Alamos, NM 


Action: Record of decision. 


Agency 


DEPARTMENT OF ENERGY (DOE) > National Nuclear Security Administration 


Synopsis 


SUMMARY: The National Nuclear Security Administration (NNSA), a separately organized 


agency within the U.S. Department of Energy (DOE), is issuing this Record of Decision (ROD) 


for the continued operation of the Los Alamos National Laboratory (LANL) in Los Alamos, New 


Mexico, pursuant to the Final Site-Wide Environmental Impact Statement for the Continued 


Operation of Los Alamos National Laboratory, Los Alamos, New Mexico, DOE/EIS-0380 


(SWEIS) (73 FR 28453, May 16, 2008). Th is ROD is the second ROD based on the information 


and analyses contained in the SWEIS and other factors, including comments rece ived on the 


SWEIS, costs, technical and security considerations, and the missions of NNSA. These 


decision factors also include results from the analyses in the October 24, 2008, Final Complex 


Transformation Supplemental Programmatic Environmental Impact Statement (DOE/EIS-
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0236-S4, 73 FR 63460) (Complex Transformation SPEIS) and its two RODs (73 FR 77644, 73 


FR 77656, December 19, 2008). NNSA issued the first ROD for the continued operation of 


LANL based on the SWEIS (73 FR 55833) on September 26, 2008. 


In the LANL SWEIS, NNSA analyzed three alternatives for the continued operation of LANL: 


( 1) No Action, (2) Reduced Operations, and (3) Expanded Operations. NNSA identified the 


Expanded Operations Alternative as its Preferred Alternative. 


For this second ROD, NNSA continues to select the No Action Alternative, announced in the 


2008 ROD as its decision for continuing the operation of LANL, and has decided to implement 


additional elements of the Expanded Operations Alternative. Specific projects that will be 


implemented under this ROD are: (1) Complete the environmental remediation and closure of 


Technical Area 18 (TA-18) Pajarito Site; (2) complete the environmental remediation and 


closure of TA-21 (also referred to as the Delta Prime or DP Site); (3) refurbish the Plutonium 


Facility Complex at TA-55 ; (4) construct and operate a new Radioactive Liquid Waste 


Treatment Facility in TA-50 and operate a zero liquid discharge facility in TA-52 as an au xiliary 


action; (5) install additional processors and equipment to further expand the capabilities and 


operation level of the Nicholas C. Metropolis Center for Modeling and Simulation in TA-3; and 


(6) construct and operate a new Science and Engineering Complex at TA-62. These projects 


and the changes in operations associated with them are needed to support DOE and NNSA 


missions; to maintain and improve the safety and security of existing capabilities at LANL; 


and to further LANL intra-site facility consolidation. Decisions that NNSA is announcing in this 


ROD will not change the plutonium pit production throughput capability at LANL (20 plutonium 


pits per year), nor will they influence or be impacted by future decisions that may be made 


based on the upcoming Nuclear Posture Review. nl 


nl The Nuclear Posture Review is a congressionally mandated comprehensive review of U.S. 


nuclear deterrence policy and strategy that the Secretary of Defense will conduct in 


consultation with the Secretary of Energy and the Secretary of State. The requirement for this 


review can be found in the National Defense Appropriations Act for 2008, Publ ic Law 110-181. 


Text 


SUPPLEMENTARY INFORMATION: NNSA prepared this ROD pursuant to the regulations of 


the Council on Environmental Quality (CEQ) for implementing NEPA (40 CFR parts 1500-1508) 


and DOE's NEPA Implementing Procedures (10 CFR part 1021). Decisions presented in this 


second ROD are based on information and analysis contained in the SWEIS (including a 


classified appendix that assesses the potential environmental impacts of a representative set 


of credible intentional destructive acts that include terrorism scenarios) (73 FR 28453, May 


16, 2008), comments received on the Final SWEIS; NNSA's two December 19, 2008, RODs 


resulting from information and analysis contained in the Complex Transformation SPEIS (73 


FR 77644, 73 FR 77656); and other factors, including costs, technical and security 


considerations, and the missions of NNSA. 


LANL is a multidisciplinary, multipurpose research institution in north-central New Mexico, 
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about 60 miles (97 kilometers) north-northeast of Albuquerque , and about 25 miles (40 


kilometers) northwest of Santa Fe. LANL occupies about 25,600 acres (10,360 hectares), or 


approximately 40 square miles ( 104 square kilometers). About 2,000 structures with 


approximately 8.6 million square feet under roof serve to house LANL operations and 


activities, with about half the square footage used as laboratory or production space, and the 


remaining half used for administrative, storage, service, and other purposes. 


LANL is one of three national security laboratories within NNSA's Nuclear Security Enterprise. 


The main role of LANL in the fulfillment of NNSA and DOE missions is scientific and 


technological work that supports nuclear materials handling and processing, and weapons 


component fabrication; stockpile management; materials and manufacturing technologies; 


nonproliferation programs; and waste management activities. LANL plays a key role in 


providing stewardship for the nation's nuclear stockpile that includes manufacturing some 


nuclear weapons components, such as plutonium pits. In addition to weapons component 


manufacturing, LANL performs weapons component testing, stockpile assurance, component 


replacement, surveillance, and maintenance. Research and development activities at LANL 


include high explosives processing, chemical research, nuclear physics research, materials 


science research, systems analysis and engineering, human genome mapping, biotechnology 


applications, and remote sensing technologies. Work at LANL is also conducted for other 


Federal agencies such as the Departments of Defense and Homeland Security, as well as for 


universities, institutions, and private entities. 


The alternatives evaluated in the SWEIS span a range of potential operations from minimum 


levels that would maintain essential mission support capabilities (Reduced Operations 


Alternative), through the highest reasonably foreseeable levels that could be supported by 


current facilities or new facilities (Expanded Operations Alternative). The No Action Alternative 


analyzed in the SWEIS is essentially a continuation of current operations based on previous 


NEPA analyses and decisions, including the 1999 LANL SWEIS (DOE/EIS-0238, January 1999) 


and its ROD (64 FR 50797, September 20, 1999). The Reduced Operations and Expanded 


Operations Alternatives analyzed in the SWEIS are reductions or expansions of the level of 


operations for the No Action Alternative. As a matter of conven ience, actions associated with 


implementing the March 2005 LANL Compliance Order on Consent (Consent Order) with the 


State of New Mexico n2 are only analyzed in the Expanded Operations Alternative. However, 


NNSA stated in the SWEIS that DOE intends to implement actions necessary to comply with 


the Consent Order, regardless of decisions it makes on other actions analyzed in the LANL 


SWEIS. 


n2 The March 2005 LANL Compliance Order on Consent was issued pursuant to the New 


Mexico Hazardous Waste Act and entered into by the State of New Mexico, the Department of 


Energy and its Management and Operating Contractor to address requirements concern ing 


certain groundwater contaminants toxic pollutants and explosive compounds. The Consent 


Order may be viewed at http://www.lanl.gov/ environment/compliance/ consent_order. shtml. 


The 2008 SWEIS ROD announced NNSA's decision to continue to implement the No Action 


Alternative with certain elements of the Expanded Operations Alternative. These specific 


elements were: {l) Continuing to implement actions necessary to comply with the Consent 


Order, which requires investigation and remediation of environmenta l contamination at LANL; 
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(2) broadening the types and quantities of radioactive sealed sources for isotopes of Cobalt, 


Iridium, Californium and Radium, (Co-60, Ir-192, Cf-2S2, Ra-226), that LANL will manage and 


store prior to disposal; (3) expanding the capabilities and operational level of the Nicholas c. 
Metropolis Center for Modeling and simulation to support the Roadrunner super computing 


platform; (4) performing research regarding beryllium detection and mitigation measures; (S) 


retrieving and disposing of about 3, 100 cubic yards of contact-handled and 130 cubic yards of 


remote-handled legacy transuranic (TRU) waste from below-ground storage; (6) planning, 


design, construction, and operation of the Waste Management Facilities Transition projects to 


facilitate actions required by the Consent Order; (7) repairing and replacing mission critical 


cooling system components for buildings in Technical Area-SS (TA-SS); and (8) completing 


final design of a new Rad ioactive Liquid Waste Treatment Facility, and designing and 


constructing the zero liquid discharge facil ity auxiliary component of the new treatment 


facility. 


NNSA has previously announced its determination that the Expanded Operations Alternative is 


both its Preferred Alternative and the Environmentally Preferred Alternative . Considering the 


many aspects of the alternatives analyzed in the SWEIS, and looking out over the long term, 


NNSA believes that the implementation of changes analyzed in the Expanded Operations 


Alternative would allow it to best achieve both its mission and environmental responsibilities. 


Under th is alternative, NNSA would be better positioned to minimize the use of electricity and 


water; streamline operations through consolidation; replace older laboratory and production 


facilities with new buildings that incorporate modern safety, security, and energy efficiency 


standards improving NNSA's ability to protect human health; reduce the "footprint" of LANL as 


a whole; and allow some areas to return to a natural state . 


NNSA published as Volume 3 of the SWEIS all comments received on the [33234] Draft 


SWEIS together with NNSA's responses, and discussions of how comments resulted in 


changes to the document. The 2008 SWEIS ROD included a detailed discussion of the 


comments received on the Final SWEIS, and will not be repeated here. In response to the 


concern raised by severa l of the commenters that proceeding with an increase in plutonium 


pit production at this time would be premature, NNSA agrees that making decisions at this 


time on future plutonium pit production levels is premature, and will delay making any 


decisions in this area until after the completion of the upcoming Nuclear Posture Review. 


Decisions that NNSA is announcing in this ROD will not change the 20 plutonium pits per year 


level of plutonium pit production throughput capabi lity established in the 1999 LANL SWEIS 


ROD. 


On December 19, 2008, NNSA issued two RODs based in part on the Complex Transformation 


SPEIS for the continued transformation of the nuclear weapons complex. One ROD addressed 


the implementation of programmatic alternatives involving plutonium, uranium, and the 


assembly and disassembly of nuclear weapons (73 FR 77644). The other announced the 


implementation of project-specific alternatives involving tritium research and development, 


flight test operations, and major environmental test facilities (73 FR 776S6) . NNSA's 


programmatic decision to retain and consolidate plutonium pit manufacturing and research 


and development work at LANL means that special nuclear materials and work performed with 


plutonium will be consolidated from some of the other NNSA sites to LANL. This decision 
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supports the transformation of the nuclear weapons complex into a smaller, more efficient 


nuclear security enterprise that can respond to changing national security challenges and 


ensure the long-term safety, security, and reliability of the nuclear weapons stockpile. Two of 


NNSA's project-specific decisions also directly affect LANL operations: (1) The consolidation of 


tritium research and operations at the Savannah River Site, which reduces tritium operations 


at LANL; and (2) the consolidation of major environmental test facilities at Sandia National 


Laboratories/New Mexico, which closes four facilities at LANL. 


Basis for Decision 


In this second ROD, NNSA is announcing its decision to continue t o implement the No Action 


Alternative with the addition of elements from the Expanded Operations Alternative of the 


SWEIS. NNSA has also decided that it will now implement additional elements from the 


Expanded Operations Alternative that complement the actions taken under the 2008 SWEIS 


ROD. These additional elements collectively include increases in the operation of some 


existing facilities and the implementation of a limited number of additional new faci l ity 


projects needed to support ongoing stockpile stewardship and environmental closure and 


remediation programs; to enhance nuclear safety and security; and to provide modern 


features for the protection of workers and the environment. NNSA will continue to undertake 


intra-site consolidation of operations and activities to reduce the physical "footprint" of LANL 


and improve efficiency and address the LANL Land Transfer requirements of Public Law 


105- 119. NNSA also will continue to coordinate with the DOE's Office of Environmental 


Management to execute environmental closure and remed iation actions including major 


material disposal area (MDA) remed iation, canyon cleanups and all activities necessary to 


meet Consent Order requirement s, the LANL Federal Facility Compliance Ag reement, and DOE 


commitments regarding the use of resources provided through the American Recovery and 


Reinvestment Act of 2009 (ARRA) (Pub. L. 111-5). 


Environmental Impacts Associated With Decisions 


In making the decisions announced in this ROD, NNSA considered the pot ential impacts for 


normal operations (those operations without accidents or intentional destructive acts) as well 


as impacts analyzed in the SWEIS from potential accidents and intentional destruct ive acts, 


including credible terrorism scenarios, on workers and surround ing populations, as it did in 


developing the 2008 ROD. NNSA also eva luated the potential impacts associated with the 


irreversible or irretrievable commitments of resources, and the relationship between 


short-term uses of the environment and the maintenance and enhancement of long-term 


productivity. These analyses and results are described in the Summary and Chapters 4 and 5 


of the SWEIS. Additional project specific analyses are included in the Appendices to the 


SWEIS. 


Decisions 


Operations at LANL provide a wide range of scientific and technological capabilities for NNSA's 


National Nuclear Security Enterprise (Nuclear Weapons Complex) . NNSA's decisions are based 


on its current and anticipated mission responsibilities and its need to continue to operate 


LANL in a manner that allows NNSA to efficiently and effectively fulfill its mission 
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responsibilities in an environmentally protective and fiscally prudent manner. The need for the 


decisions identified in this ROD exists regardless of any future decisions that may be made 


about the level of plutonium pit production at LANL. National security policies and related laws 


require NNSA to maintain the Nation's nuclear weapons stockpile, as well as its core 


competencies in nuclear weapons. The nuclear facilities at LANL are essential to NNSA's ability 


to execute this core program and to support NNSA's aggressive and far-reaching nuclear 


non-proliferation efforts. The changes in operations and new projects announced in this ROD 


are needed to fulfill NNSA and DOE mission responsibilities and meet various requirements 


that have arisen since 1999, and are consistent with recent decisions regarding the nuclear 


weapons complex transformation . 


Consistent with the decisions announced in the first ROD under the SWEIS, NNSA and DOE's 


Office of Environmental Management will continue to implement actions required by the March 


2005 Consent Order along with other activities needed for environmental cleanup at LANL: 


(1) Analytical chemistry sample processing, waste management activities such as waste 


characterization operations and waste processing, storage and transportation actions, as well 


as waste disposal at appropriate waste disposal facilities located both on-site and off-site; (2) 


the clearing of site vegetation; (3) decontamination, decommissioning and demolition (DD&D) 


of structures and buildings with priority to those that must be removed to reach buried 


contamination; (4) exhumation of buried contamination; (5) exhumation and transportation of 


soil and rock from on-site borrow pits; (6) construction of roads to reach sites with heavy 


equipment, lay-down areas for equipment and materials and waste storage and staging, and 


parking sites to meet the needs of vehicles involved in transporting wastes, equipment and 


materials; and (7) delineation and fencing of clean-up sites. 


Environmental cleanup projects that will be undertaken and completed under this ROD 


include: 


• Completing the remediation and closure of TA-18 Pajarito Site. This would include 


relocating remaining operations to existing facil ities within LANL, performing the DD&D 


of existing [33235] site structures and completing remediation of the TA-18 canyon


bottom site. 


• Completing the remediation and closure of TA-21 Delta Prime (DP) Site with an 


emphasis on DD&D and environmental remediation of MDAs. This wou ld include the 


DD&D of the TA-21 buildings. Those structures that cover or could interfere with 


activities to investigate and remediate MDAs and other potential release sites under the 


Consent Order would be given priority . Both DP West and DP East facilities will undergo 


DD&D and thorough characterization, decontamination, and demolition, with waste 


disposal dependent on facility characterization information. The underlying waste sites 


can then be properly investigated, considered for corrective actions that may be 


required under the Consent Order and remediated as appropriate. 


The NNSA has also decided to implement the additional projects specified in this ROD that 


involve the design, construction and operation of new replacement buildings, and the 


renovation of certain existing facilities. This decision includes the implementation of all 
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associated actions needed to facilitate construction or renovation projects, including those 


related to the transfer of operations, and those necessary for the DD&D of spaces vacated by 


moving existing facilities. These projects are part of the vision that NNSA has established for 


the future Nuclear Security Enterprise. 


NNSA's vision for the future remains a smaller, safer, more secure and less expensive 


enterprise that leverages the scientific and technical capabilities of its workforce to meet all 


our national security requirements. The specific projects that NNSA has decided to implement 


are: 


• Refurbish the Plutonium Facility Complex (PF-4) at TA-55: This refurbishment project 


consists of seven subprojects that either replace or upgrade obsolete and/or worn-out 


facility components/safety systems or address regulatory-driven requirements at the 


PF-4 building in TA-55. Replacement and maintenance of critical infrastructure and 


safety systems is necessary to ensure the reliability of this facility and compliance with 


safety and regulatory requirements. 


• Construct and operate a new Radioactive Liquid Waste Treatment Facility, (RLWTF), at 


TA-50 together with the operation of a zero liquid discharge facility at TA-52 as an 


auxiliary action: These actions replace/restore an existing capability at LANL for 


processing radioactive liquid wastes. The existing RLWTF at TA-50 is the only facility 


available at LANL to treat a broad range of transuranic and low-level radioactive liquid 


wastes. It is an aging facility (over 40 years old) that has exceeded its design life. 


• Install additional processors and equ ipment as necessary to further expand the 


capabilities and operation level of the Nicholas C. Metropolis Center for Modeling and 


Simulation at TA-3 : These actions will be undertaken to support future operations up to 


the level of operations analyzed in the SWEIS as attainable through the consumption of 


a max imum electric power use of 15 megawatts, and a maximum potable water use of 


51 million gallons per year. Calculations performed at the Nicholas C. Metropolis Center 


support the continued certification of the nuclear weapons stockpile without conducting 


underground nuclear tests, and also support research on global energy challenges and 


other scientific issues. 


• Construct and operate a new Science and Engineering Complex at TA-62 (analyzed as 


the Science Complex Option 1 in Appendix G of the SWEIS): This action consolidates 


offices and light laboratories cu rrently located in several outmoded structures at LANL 


into a new, state-of-the-art facility of approximately 400,000 gsf. It would support 


scientific research activities in both basic and applied sciences. Execution of this project 


would be accompanied by DD&D of excess structures at LANL. 


The NNSA will implement changes to operational levels at existing facilities and install new 


infrastructure analyzed as part of the Expanded Operations Alternative that support decisions 


announced in this ROD, the 2008 SWEIS ROD and the two SPEIS RODs. The changes to 


on-going operational levels at existing facilities (and their replacement facilities) include: (1) 


Changes and increases to the capabilities for waste storage, characterization, packaging, and 


labeling at solid and liquid radioactive waste and chemical waste management and treatment 
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facilities to support the processing and disposition of transuranic, low-level and mixed 


low-level radioactive waste, and chemical waste from site DD&D activities; and (2) the 


performance of site assessments, soil remediation, and the enhancement of field capabilities 


to support of environmental remediation and risk mitigation at LANL. 


Mitigation Measures 


As described in the SWEIS, NNSA and LANL operate pursuant to a number of Federal laws 


including environmental laws, DOE Orders, and Federal, State, and local controls, and 


agreements. Many of these mandate actions that serve to mitigate potential adverse 


environmental impacts. A Los Alamos Mitigation Action Plan (MAP) for the SWEIS RODs has 


been issued and will be reviewed and updated as necessary to implement this ROD. As 


discussed in the 2008 ROD, this MAP contains a summary of all commitments for LANL that 


are either underway or will be initiated. These commitments include such actions as continued 


forest management efforts, trail management efforts, and implementation of a variety of site 


sampling and monitoring measures, as well as additional measures to reduce potable water 


use and pollutant emissions and implement resource conservation initiatives. 


In addition, with respect to concerns raised by the Santa Clara Pueblo, as discussed in the 


2008 ROD, NNSA will continue its efforts to support the Pueblo and other tribal entities in 


matters of human health and will participate in various intergovernmental efforts to protect 


indigenous practices and locations of concern. NNSA will conduct government-to-government 


consultations with the Pueblo and other tribal entities to incorporate these matters into the 


MAP. 


Issued at Washington, DC, this 29 day of June 2009. 


Thomas P. D'Agostino, 


Administrator, National Nuclear Security Administration. 


[FR Doc. E9- 16343 Filed 7-9-09; 8:45 am] 


BILLING CODE 6450-01-P 


Contacts 


FOR FURTHER INFORMATION CONTACT: For copies of the SWEIS, the 2008 SWEIS ROD 


or this ROD, or to receive further information about other issues regarding the Los Alamos 


Site Office's National Environmental Policy Act (NEPA) compliance program, contact: Mr. 


George J. Rael, Assistant Manager Environmental Operations, NEPA Compliance Officer, U.S. 


Department of Energy, National Nuclear Security Administration, Los Alamos Site Office, 3747 


West Jemez Road, Los Alamos, NM [33233] 87544. Mr. Rael may be contacted by 


telephone at (505) 665-5658, or by e-mail at LASO.SWEIS@doea l.gov. For information on the 


DOE NEPA process, contact: Ms. Carol M. Borgstrom, Director, Office of NEPA Policy and 


Compliance (GC-20), U.S. Department of Energy, 1000 Independence Avenue, SW., 


Washington, DC 20585, (202) 586-4600, or leave a message at (800) 472-2756. Additional 
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information regarding DOE NEPA activities and access to many DOE NEPA documents, 


including those referenced in this ROD, are available on the Internet through the DOE NEPA 


Web site at http://www.gc.energy.gov/ nepa/ . 
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NPDES PERMIT NO. NM0028355 
FACT SHEET 


EXHIBIT 


INN 
FOR THE DRAFT NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
PERMIT TO DISCHARGE TO WATERS OF THE UNITED ST A TES 


APPLICANT 


Los Alamos Nationa l Security, LLC 
Los Alamos Nationa l Laboratory 
PO Box 1663 , K491 
Los Alamos, New Mexico 87544 


ISSUING OFFICE 


U.S . Environmental Protection Agency 
Region 6 
1445 Ross Avenue 
Dallas, Texas 75202-2733 


PREPARED BY 


Isaac Chen 
Environmental Engineer 


AND 


NPDES Permits & Technical Branch (6WQ-PP) 
Water Quality Protection Divis ion 
VOICE: 214-665-7364 
FAX: 2 14-665-21 91 
EMAIL: chen.i saac@epa.gov 


DA TE PREPARED 


June 26, 2013 


PERMIT ACTION 


U.S. Department of Energy 
Los Alamos Area Office, A3 l 6 
3747 West Jemez Road 
Los Alamos, NM 87544 


Proposed reissuance of the expired permit issued with an effective date of August 1, 2007, and an 
expiration date of July 31, 201 2. The permit was re-applied for timely and was therefore subsequently 
administratively continued. 


RECEIVING WATER - BASIN 


Rio Grande (see details below) - Segment No. 20.6.4.126/128 of the Rio Grande Bas in 
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DOCUMENT ABBREVIATIONS 


In the document that follows, various abbreviations are used . They are as follows: 


4Q3 
BAT 
BCT 
BPT 
BMP 
BOD 
BPJ 
CBOD 
CD 
CFR 
cfs 
COD 
COE 
CWA 
DMR 
ELG 
EPA 
ESA 
FCB 
F&WS 
mg/I 
ug/l 
MGD 
NMAC 
NMED 
NMIP 
NMWQS 
NP DES 
MQL 
O&G 
POTW 
RP 
SIC 
s.u. 
SWQB 
TDS 
TMDL 
TRC 
TSS 
UAA 
USFWS 
USGS 
WLA 
WET 
WQCC 


Lowest four-day average flow rate expected to occur once every three-years 
Best available technology economically achievable 
Best conventional pollutant control technology 
Best practicable control technology currently available 
Best management plan 
Biochemical oxygen demand (five-day unless noted otherwise) 
Best professional judgment 
Carbonaceous biochemical oxygen demand (five-day unless noted otherwise) 
Critical dilution 
Code of Federal Regulations 
Cubic feet per second 
Chemical oxygen demand 
United States Corp of Engineers 
Clean Water Act 
Discharge monitoring report 
Effluent limitation guidelines 
United States Environmental Protection Agency 
Endangered Species Act 
Fecal coliform bacteria 
United States Fish and Wildlife Service 
Milligrams per liter (one part per million) 
Micrograms per litter (one part per billion) 
Million gallons per day 
New Mexico Administrative Code 
New Mexico Environment Department 
New Mexico NPDES Permit Implementation Procedures 
New Mexico State Standards for Interstate and Intrastate Surface Waters 
National Pollutant Discharge Elimination System 
Minimum quantification level 
Oi I and grease 
Publically owned treatment works 
Reasonable potential 
Standard industrial classification 
Standard units (for parameter pH) 
Surface Water Quality Bureau 
Total dissolved solids 
Total maximum daily load 
Total residual chlorine 
Total suspended solids 
Use attainability analysis 
United States Fish & Wildlife Service 
United States Geological Service 
Wasteload allocation 
Whole effluent toxicity 
New Mexico Water Quality Control Commission 
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WQMP 
WWTP 


Water Quality Management Plan 
Wastewater treatment plant 


Page 3 


STATE CERTIFICATION: The permit is in the process of certification by the State agency 
following regulations promulgated at 40 CFR124.53. A draft permit and draft public notice will 
be sent to the District Engineer, Corps of Engineers; to the Regional Director of the U.S. Fish 
and Wildlife Service; and to the National Marine Fisheries Service prior to the publication of that 
notice. 


TRIBAL CERTIFICATION: Several Pueblos are located in the vicinity of Los Alamos National 
Laboratory. They include the following: San Ildefonso, Santa Clara, and Cochiti. The Santa 
Clara Pueblo has approved water quality standards (WQS); however, it is not adjacent to any 
stream where discharges are proposed to be authorized. Santa Clara is therefore not believed to 
be affected by the discharges proposed to be authorized by this permit. Neither San Ildefonso nor 
Cochiti Pueblo has submitted WQS for approval at this time; therefore, the only 401 certification 
is required from the State of New Mexico. However, pursuant to EPA's Tribal Consultation 
Policy, EPA offered, in letters ofJanuary 10, 2013, to San Ildefonso and Cochiti Pueblos, 
respectively, the opportunity to engage in government-to-government consultation because they 
are located downstream of the facility' s discharges. 


ENDANGERED SPECIES ACT: In accordance with requirements under section 7(a)(2) of the 
Endangered Species Act, EPA has reviewed this permit for its effect on listed threatened and 
endangered species and designated critical habitat. According to the most recent county listing of 
species, for the State of New Mexico revised as of2012, the following species are listed in the 
county where the proposed NPDES discharge occurs: black-footed ferret (Mustela nigripes), 
southwestern willow flycatcher (Empidonax trail/ii extimus), and Mexican spotted owl (Strix 
occidentalis lucida). Bald eagle (Haliaeetus leucocephalus) is delisted since prior issuance of the 
permit in 2007. No other changes have been made to the US Fish and Wildlife list of threatened 
and endangered species and critical habitat designation in the area of the discharge since prior 
issuance of the permit. 


During the re-issuance of this permit in 2000, EPA conducted informal consultation with the US 
Fish and Wildlife Service (the FWS or the Service) (Cons. #2-22-01-I-O 18). That consultation 
was concluded on December 7, 2000 with the Service concurring by letter with EPA's 
determination that the re-issuance of the NPDES permit for LANL would have "no effect" on 
Mexican spotted owl and "may affect, not likely to adversely affect" on the bald eagle and 
southwestern willow flycatcher. The FWS also found that black-footed ferret was not present in 
the permit action area. 


The FWS concluded in the 2000 consultation letter: "Based on information in the BE (Biological 
Evaluation), the Service believes that the reissued permit should slightly improve effluent water 
quality at LANL over the 5-year permit. In addition, re-issuance of the NPDES permit will not 
measurably alter stream morphology, flow patterns, temperatures, water chemistry, or slit loads 
in any of the affected intermittent tributaries or the Rio Grande. Therefore, the Service concurs 
with the EPA determination that the re-issuance of the NPDES permit for LANL will have "no 
effect" on the Mexican spotted owl, and "may affect, not likely to adversely affect" the bald 
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eagle and southwestern willow flycatcher." 


EPA determined, when re-issuing the permit in 2007, that the re-issuance of Permit No. 
NM0028355 would not alter the environmental baseline; therefore, the 2007 action had "no 
effect" upon the previous consultation baseline on li sted threatened and endangered species and 
it would not adversely modify designated critical habitat. EPA believes that the conclusion 
statements made by the FWS in 2000 and EPA's determination made in 2007 are still true for 
this NPDES permit renewal action. There are changes of permit conditions and those changes are 
either because of the cessations of discharges or because of no reasonable potential of existing 
discharges to cause exceedances of WQS. Information available does not indicate increases of 
total discharge loads or additions of new pollutants which may cause adverse environmental 
impacts. EPA determines that this action results in no significant change to the environmental 
baseline (except for the removal of bald eagle from the federal endangered species list and 
reduction of discharge outfalls) established by the consultation conducted during previous 
issuance of the permit; therefore, EPA concludes that this re-issuance of the permit will not cause 
change to EPA's previous determination as well as the FWS's conclusions made during the 2000 
consultation. EPA determines that this permitting action has "no effect" on the 2000 consultation 
baseline for willow flycatcher. 


FINAL DETERMINATION: The public notice describes the procedures for the formulation of 
final determinations. 


I. CHANGES FROM THE PREVIOUS PERMIT 


Significant changes from the permit previously issued June 8, 2007, with an effective date of 
August 1, 2007, and an expiration date of July 31 , 2012, are: 


A. Eliminate six Outfalls 02Al29, 03A021 , 03A028, 03Al30, 03Al58, and 03Al85; 
B. Delete Water Quality-based effluent limitations (WQBEL) for aluminum at Outfall 001; 
C. Establish WQBEL for copper and zinc based on 50 mg/I of hardness and set hardness 


limitation of>= 50 mg/I at Outfall 051; 
D. Delete WQBEL and total phosphorus limit at Outfall 03A022; 
E. Delete all WQBEL, except for TRC, at Outfalls 03A027, 03A 113, 03A 181 , and 03A 199; 
F. Establish WQBEL for arsenic and selenium at Outfall 03A048; 
G. Add WQBEL for arsenic and cyanide at Outfall 03A 160; 
H. Add WQBEL for selenium and cyanide at Outfall 03A 199; 
I. Establish new critical dilutions at Outfalls 03A027 and 03A 199; 
J. Delete Whole Effluent Toxicity (WET) testing requirements for Outfalls 03A048, 


03A113, 03Al60, and 03A181; 
K. Establish WET limit at Outfall 051; and 
L. Change sampling location of Outfall 13S. 


II . APPLICANT LOCATION AND ACTIVITY 


Under the Standard Industrial Classification (SIC) Codes 9922, 9711, 9661, and 9611, the 
applicant currently operates a large multi-disciplinary facility which conducts national defense 







PERMIT NO. NM0028355 FACT SHEET PAGE 5 


research and development, scientific research, space research and technology development, and 
energy development. 


As described in the application, the plant site is located in Los Alamos County, New Mexico. 
The discharges are to receiving waters consisting of various tributaries in Waterbody Segment 
Code No. 20.6.4.126 and 20.6.4.128 of the Rio Grande Basin. Those discharges are: 


Tech. Area Outfall Number Receiving Stream 


3-22 001 Sandia Canyon 
3-66 03A022 Mortandad Canyon 
3-2327 03A027 Sandia Canyon 
53-963, -964 03A048 Los Alamos Canyon 
-978, -979 
53-293, -952, 03A 113 Sandia Canyon 
-1032, SW 
3 5-124, -595 03A160 Ten Site Canyon 
55-6 03A181 Mortandad Canyon 
3-1837 03Al99 Tributary to Sandia Canyon 
16-1508 05A055 Canon de Valle 
50-1 05 1 Mortandad Canyon 
46-347 13S Canada de! Buey 


There have been no discharges at Outfall 05A055 since November 2007 and at Outfall 051 since 
November 2010. The facility plans to eliminate four more outfalls (i .e., Outfalls 03A027, 
03Al60, 03Al81 , and 03A199) over the next 2 to 5 years. 


Outfall Type Category (detailed descriptions of sources of discharges are provided in the 
application) 


001 Power plant discharge and re-used treated sanitary wastewater 
03A Cooling tower blowdown, evaporative coolers, chillers, condensers, and air 


washer blowdown 
05A High explosive waste water discharge 
051 Industrial and radioactive wastewater treatment plant 
l 3S Sanitary wastewater 


III. EFFLUENT CHARACTERISTICS 


A quantitative description of each discharge is presented in the EPA Permit Appl ication Form 2C 
dated January 27, 2012. The maximum monthly flow and pollutants which were detected and 
reported above EPA defined minimum quantification levels (MQLs) at each outfall are used for 
the reasonable potential (RP) analysis. 
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IV. REGULATORY AUTHORITY/PERMIT ACTION 


In November 1972, Congress passed the Federal Water Pollution Control Act establishing the 
NPDES permit program to control water pollution. These amendments established technology
based or end-of-pipe control mechanisms and an interim goal to achieve "water quality which 
provides for the protection and propagation of fish, shellfish, and wildlife and provides for 
recreation in and on the water," more commonly known as the "swimmable, fishable" goal. 
Further amendments in 1977 of the CWA gave EPA the authority to implement pollution control 
programs such as setting wastewater standards for industry and established the basic structure for 
regulating pollutants discharges into the waters of the United States. In addition, it made it 
unlawful for any person to discharge any pollutant from a point source into navigable waters, 
unless a permit was obtained under its provisions. Regulations governing the EPA administered 
NPDES permit program are generally found at 40 CFR § 122 (program requirements & permit 
conditions), § 124 (procedures for decision making), § 125 (technology-based standards) and § 136 
(analytical procedures). Other parts of 40 CFR provide guidance for specific activities and may 
be used in this document as required. 


It is proposed that this permit be reissued for a 5-year term following regulations promulgated at 
40 CFR §122.46(a). 


V. DRAFT PERMIT RATIONALE AND PROPOSED PERMIT CONDITIONS 


A. OVERVIEW OF TECHNOLOGY-BASED VERSUS WATER QUALITY 
STANDARDS-BASED EFFLUENT LIMITATIONS AND CONDITIONS 


Regulations contained in 40 CFR § 122.44 requires that NPDES permit limits are developed that 
meet the more stringent of either technology-based effluent limitation guidelines, numerical 
and/or narrative water quality standard-based effluent limits, or the previous permit. 


B. TECHNOLOGY-BASED EFFLUENT LIMITATIONS/CONDITIONS 


Regulations promulgated at 40 CFR §122.44 (a) require technology-based effluent limitations to 
be placed in NPDES permits based on ELGs where applicable, on BPJ in the absence of 
guidelines, or on a combination of the two. In the absence of promulgated guidelines for the 
discharge, permit conditions may be established using BPJ procedures. EPA establishes 
limitations based on the following technology-based controls: BPT, BCT, and BAT. These levels 
of treatment are: 


BPT - The first level of technology-based standards generally based on the average of the best 
existing performance facilities within an industrial category or subcategory. 


BCT - Technology-based standard for the discharge from existing industrial point sources of 
conventional pollutants which may include BOD, TSS, pH, and O&G. 
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BAT - The most appropriate means available on a national basis for controlling the direct 
discharge of toxic and non-conventional pollutants to navigable waters. BAT effluent limits 
represent the best existing performance of treatment technologies that are economically 
achievable within an industrial point source category or subcategory. 


Following are the summary of the BPJ-based limitations included in the administratively 
continued permit and EPA proposes to retain them in the permit: 


Outfall 001 (Power Plant Effluent and re-used Treated Sanitary Wastewater) - Based on ELG for 
low volume waste discharge at e lectric steam power plants in 40 CFR 423 . 


Total Suspended Solids 


Monthly 
Average 
30 mg/I 


Daily 
Maximum 
100 mg/I 


Outfall Type 03A (Treated Cooling Water) - Based on ELG for low volume waste discharge at 
e lectric steam power plants in 40 CFR 423. 


Monthly Daily 
Average Maximum 


Total Suspended Solids 30 mg/I I 00 mg/I 
Total Phosphorus 20 mg/I 40 mg/I 
pH Range from 6.0 to 9.0 standard units 
(More stringent WQ-based pH app lies to direct discharge outfalls if applicable) 


Outfall 05A055 (High Explosives Waste Water) -Total toxic organics (TTO) were based on 
ELG for metal finishing ( 40 CFR 433.11 ), TNT was based on permit limit established for the 
Pantex plant, and RDX was based on LANL effluent data. All these BPJ-based limitations were 
established in 2000 issued permit. 


Chemical Oxygen Demand 
Total Suspended Solids 
Oil & Grease 
Total Toxic Organics 
Trinitroto luene 
Total RDX 
Perchlorate 
pH 


Monthly Daily 
Average Maximum 
125 mg/I 125 mg/I 
30 mg/I 45 mg/I 
15 mg/I 15 mg/I 
1.0 mg/ I 1.0 mg/I 
20 µg/I Report 


200 µg/I 660 µg/ I 
Report Report 
Range from 6.0 to 9.0 standard units 
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Outfall 051 (Radioactive and Industria l Waste Water) - ITO was based on 40 CFR 433.11. 


Chemical Oxygen Demand 
Total Suspended Solids 
Total Toxic Organics 
Total Chromium 
Total Lead 
Perchlorate 
pH 


Monthly Dai ly 
Average Maximum 
125 mg/I 125 mg/I 
30 mg/I 45 mg/I 
1.0 mg/I 1.0 mg/I 
1._34 mg/I 2.68 mg/ I 
0.423 mg/I 0.524 mg/I 
Report Report 
Range from 6.0 to 9.0 standard units 


Outfall l 3S (Sanitary Waste Water)- Based on the ELG for secondary treatment in 40 CFR 133. 


Biochemical Oxygen Demand 
Total Suspended Solids 
pH 


Monthly Daily 
Average Maximum 
30 mg/I 45 mg/I 
30 mg/ I 45 mg/I 
Range from 6.0 to 9.0 standard units 


The administratively continued permit contains mass limits at Outfalls 13 S based on a long term 
average flow of 0.298 MGD and a projected flow of 0.318 MGD to cover increased flow due to a 
residential subdivision sewer line tie-in project. Because the sewer line tie-in project was 
cancelled, the mass load limitations are recalculated based on the new long term average flow of 
0.29 MGD . The new monthly average and dail y maximum loadings are 73 and 109 lb/day, 
respectively. 


The permittee requested to change the sampling location from a point after the chlorine contact 
chamber to the flow measuring device in Canada del Buey because treated water wi ll be 
conveyed to a sanitary reclamation recycling facility (SERF) and therefore no discharge occurs 
unless discharge is made directly to Canada del Buey. EPA determines that monitoring and 
sampling are not required for wastewater to be further treated and reused fo r other process, so 
proposes to change the sampling location to the flow measuring device in Canada <lei Buey in 
case discharge is made to Canada de! Buey. 


C. WATER QUALITY BASED LIMITATIONS 


1. General Comments 


Water quality based requirements are necessary where effluent limits more stringent than 
technology-based limits are necessary to maintain or achieve federal or state water quality limits. 
Under Section 301 (b )(1 )(C) of the CW A, discharges are subject to effluent limitations based on 
federal or state WQS. Effluent limitations and/or condit ions established in the draft permit are in 







·. 
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compliance with applicable State WQS and applicable State water quality management plans to 
assure that surface WQS of the receiving waters are protected and maintained, or attained. 


2. Implementation 


The NPDES permits contain technology-based effluent limitations reflecting the best controls 
available. Where these technology-based permit limits do not protect water quality or the 
designated uses, additional water quality-based effluent limitations and/or conditions are 
included in the NPDES permits. State narrative and numerical water quality standards are used in 
conjunction with EPA criteria and other available toxicity information to determine the adequacy 
of technology-based permit limits and the need for additional water quality-based controls. 


3. State Water Quality Standards 


The general and specific stream standards are provided in NMWQS (20.6.4 NMAC amended 
through November 20, 2012). EPA approved three hardness-dependent metal criteria, aluminum, 
cadmium, and zinc on April 30, 2012. Therefore, new criteria were used for RP screening. The 
facility discharges into varied canyons in Segment No. 20.6.4.126 or 20.6.4.128 of the Rio 
Grande Basin. The designated uses of the receiving water are described below: 


20.6.4.126 Rio Grande Basin - Perennial portion of ... Sandia canyon from Sigma canyon 
upstream to LANL NPDES outfall 001, .... 


(A) Designated Uses: coldwater aquatic life, livestock watering, wildlife habitat and secondary 
contact. 


20.6.4.128 Rio Grande Basin - Ephemeral and intermitten portions of watercourses within lands 
managed by U.S. department of energy (DOE) within LANL, including but not limited to: 
Mortandad canyon, Canada del Buey, Ancho canyon, Chaquehui canyon, Indio canyon, Fence 
canyon, Potrillo canyon and portions of Canon de Valle, Los Alamos canyon, Sandia canyon, 
Pajarito canyon and Water canyon not specifically identified in 20.6.4.126 NMAC. 


(A) Designated Uses: livestock watering, wildlife habitat, limited aquatic life and secondary 
contact. 


Water quality standards of chronic aquatic life and non-persistent human health do not apply to 
segment number 20.6.4.128. 


As described earlier in this Fact Sheet, Los Alamos National Laboratory discharges to Sandia 
Canyon, Los Alamos Canyon, Mortandad Canyon, Canon de Valle, and Ten Site Canyon. The 
facility's discharges, most of which are intermittent in nature, are located from 6.9 to 10.4 miles 
from the Rio Grande. All of the receiving streams are ephemeral or intermittent in nature and do 
not generally reach the Rio Grande, except as the result of precipitation events. The State 
standards for livestock watering, wildlife habitat, acute aquatic life and general WQS apply to 
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the proposed discharges. Chronic aquatic life criteria could be applied at Outfall 00 1 because the 
effluent creates a perennial portion within Sandia Canyon which is designated also for cold 
aquatic life use. Discharges from Outfalls 03A027 and 03A 199 which are located at downstream 
from Outfall 001 will reach the perennial portion of Sandia Canyon, so chron ic aquatic life 
standards also apply. For discharges into receiving streams in segment number 20.6.4. 128 which 
are either ephemeral or intermittent in nature, no in-stream dilution is used to calculate either the 
in-stream waste concentrations (IWCs) or the proposed limits. All WQ-based limits in the 
segment number 20.6.4.128 were calculated based on 100% effluent. For discharges at Outfalls 
03A027 and 03A 199, the long-term average effluent flow at Outfall 001 was used to calculate 
critical dilution for discharges from Outfalls 03A027 and 03A 199 against chronic criteria 
because Outfall 00 I effluent is the upstream flow of these two outfa lls. However, because the 
discharge at Outfall 03A 199 is to a stormwater drain prior to reach ing Sandia Canyon, an 
additional RP was conducted against WQS for 20.6.4. 128 waterbody. A statistical multiplier of 
2.13, pursuant to NM Implementation Guidance, was applied to effluent data and the data were 
screened against water quality standards to determine whether the discharge has a reasonable 
potential (RP) to exceed the applicable water quality standards. Each effluent hardness value 
(except for Outfalls 03A027 and 03A 199 at Sandia Canyon) was used to calculate the hardness
dependent standards. The hardness and TSS values of Outfall 001 effluent were used to calculate 
the RP for discharges at Outfalls 03A027 and 03A 199. Because cooling tower blowdown has not 
been discharged at Outfall 03A022 since November 2011 and the effluent analytical results 
reported in the Form 2C were based on a sample taken when blowdown sti ll discharged at that 
outfall, EPA decided not to conduct a RP screening for Outfall 03A022 based on effluent data no 
longer representative of the actual discharge from this outfall. Copper and TRC were the only 
two WQBEL established for Outfall 03A022 in the administratively continued permit. Because 
copper concentrations were reported below both effluent limitations and MQL for copper, and 
chlorine would not likely be used for storm runoffs, EPA is not requiring storm runoff data to 
conduct RP for this permit term. The Table below lists stream low flows, hardness and TSS 
values used for RP analysis. 


Outfall Effluent Flow Hardness TSS 4Q3 Low Flow 
Number (MGD) (mg/I) (mg/I) (cfs) 
001 0.357 78.8 1.08 0.0 
13S 0.29 102 2.17 0.0 
03A027 0.102 78.8 1.08 0.55 
03A048 0.104 179 1.0 0.0 
03A 113 0.09 167 1.8 0.0 
03A 160 0.002 118 1.0 0.0 
03A 181 0.0094 84.7 1.0 0.0 
03A 199 at the 0.0395 122 4.3 0.0 
point of 
discharge 
03A 199 at the 0.0395 78.8 1.08 0.55 
point reaches 
Sandia Canyon 
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4. Effluent Limitations 


Effluent data from each outfall reported in Form 2C were screened against the current EPA 
approved NM WQS. Spread sheets used to calculate the reasonable potential can be found in the 
Appendix to this Fact Sheet. The initial screening results show that the following discharges 
have RP to exceed the WQS for the designated uses in 20.6.4.128: 


Outfall No. 


03A048 
03Al60 
03Al99 


Parameters 


Arsenic and Selenium 
Arsenic, Copper and Cyanide 
Selenium and Cyanide 


Total Residual Chlorine (TRC) - Although only one outfall (Outfall 03A048) has reported TRC 
at detectable amounts, effluent limitations and monitoring requirements for TRC at 
administratively continued permit are retained because discharges would have potentials to 
exceed water quality standards for TRC when chlorine products are used for disinfection or algae 
control. However, because the effluent limitations and monitoring requirements for TRC are 
based on the permit writer's discretionary rather than RP, EPA determines to retain the existing 
monitoring frequency of l/week, rather than the monitoring frequency recommended in the 
NMIP, at all applicable outfalls. In accordance with the NMIP, the permit writer may establish a 
case-by-case monitoring frequency based on the following factors: (1) the type of treatment 
process, including retention time; (2) environmental significance and nature of the pollutant or 
pollutant parameter; (3) cost of monitoring relative to the discharger's capabilities and benefit 
obtained; (4) Compliance history; (5) number of monthly samples used in developing the permit 
limit; and (6) effluent variability. The TRC applies to Outfall 13S only when discharge is made 
directly to Canada de! Buey through the alternate discharge point. 


E.coli - Monitoring requirements and effluent limitations apply at Outfalls 001, 13S, or 03A027 
where final treated sanitary wastewater actually discharges. The monitoring frequency is 
2/month based on the frequency recommended in the NMIP for a municipal facility with 
activated sludge technology and a design flow of 0.1:::; 0.5 MGD. 


Outfall 001 - EPA approved new standards for hardness-dependent total aluminum on April 30, 
2012, and the discharge has demonstrated no RP to exceed new standards. Therefore, the effluent 
limitations and monitoring requirements for aluminum in the administratively continued permit 
wi II be deleted from Outfall 00 I. 


Outfall 03A022 - Because cooling tower blowdown has no longer been discharged at Outfall 
03A022 but may only discharges emergency use potable cooling water from circulating tank and 
storm water from roof drain, all existing WQ-based limitations and BPI-based phosphorus 
limitations in the administratively continued permit are proposed to be removed. Cooling tower 
blowdown is not authorized for discharge at this outfall. 
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Outfall 03A048 - Because the discharge at Outfall 03A048 has RP to cause or contribute to a 
water quality violation for arsenic and selenium, site-specific effluent limitations are established 
at the outfall. Limitations for selenium are based on wildlife habitat standards and limitations for 
arsenic are based on human health standard. EPA used the default non-zero harmonic mean flow 
of 0.00 I MGD recommended by NMED to determine the RP for human health-based pollutants. 
The permittee may provide data to support a different "modified harmonic mean flow" as 
defined in the provision of 20.6.4.11 of the NMWQS. Because discharges at this outfall flow to 
an ephemeral/intermittent stream which does not support a drinking water use and also is 
unlikely to provide adequate habitat for fish propagation or growth, discharges to this stream 
would have limited on human health. EPA, on a case-by-case discretionary, proposes I/year 
monitoring frequency for arsenic. However, selenium may affect wildlife downstream the outfall 
whenever there are discharges, EPA proposes 3/week monitoring frequency when discharge 
occurs. 


Outfall 03Al60 - Because the discharge at Outfall 03Al60 has RP to cause or contribute to a 
violation for arsenic, copper, and cyanide, site-specific effluent limitations are established at this 
outfall. Limitations for copper are based on acute aquatic life standard, for cyanide are based on 
wildlife habitat standard and for arsenic are based on human health standard. EPA used the 
default non-zero harmonic mean flow of 0.00 I MGD recommended by NMED to determine the 
RP for human health-based pollutants. The permittee may provide data to support a different 
"modified harmonic mean flow" as defined in the provision of 20.6.4.11 of the NMWQS. 
Because discharges at this outfall flow to an ephemeral/intermittent stream which does not 
support a drinking water use and also is unlikely to provide adequate habitat for fish propagation 
or growth, discharges to this stream would have limited on human health. EPA, on a case-by
case discretionary, proposes I/year monitoring frequency for arsenic. However, copper and 
cyanide may affect aquatic life or wildlife around the outfall whenever discharges occur. EPA 
proposes 3/week monitoring frequency for copper and cyanide when discharge occurs. 


Outfall 03A 199 - Because the discharge at Outfall 03A 199 has RP to cause or contribute to a 
violation for selenium and cyanide, site-specific effluent limitations are established at this 
outfall. Limitations for selenium and cyanide are based on wildlife habitat standard, and 
discharges may affect wildlife around the outfall whenever discharges occur. EPA proposes 
3/week monitoring frequency for selenium and cyanide when discharge occurs . 


Outfalls 03A027, 03A 113, and 03A 181 - Because discharges at these outfalls demonstrated no 
RP, WQ-based effluent limitations are not proposed and any WQ-based effluent limitations 
(except for TRC as described above) in the administratively continued permit are discontinued at 
these outfalls. Effluent limitations and monitoring requirements for E.coli apply if treated 
sanitary wastewater discharged at Outfall 03A027 or any other outfalls. 


Outfalls 051 -The effluent is evaporated through a mechanical evaporator and has no discharge 
since November 2010. The facility includes the outfall in the application in case the evaporator 
becomes unavailable due to maintenance, malfunction, and/or capacity shortage. The facility did 
not include effluent characteristics in the application. The facility requests to modify the process 
to adjust the effluent hardness so the discharge has the same hardness value of 50 mg/I as the 
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influent has because the filtration and reverse osmosis treatment systems have caused low 
hardness in the effluent. LANL stated that low hardness in the effluent makes the discharge fail 
the WET test and effluent limitations for copper and zinc in the administratively continued 
permit are unattainable low. Both copper and zinc WQS are hardness-dependent and the copper 
and zinc limitations in the administratively continued permit were derived based on a near-zero 
low hardness value. Like pH adjustment, because the adjustment of hardness will make the 
effluent more suitable for aquatic life habitat, EPA proposes new effluent limitations for 
hardness-dependent metals based on adjusted effluent hardness. Effluent data showed that TSS 
concentrations in discharges were below 1 mg/I. Based on the 50 mg/I of hardness and 1 mg/I of 
TSS, the calculated total copper WQS is 14.3 µg/I and zinc is 191 µg/I. EPA proposes to 
establish water quality standards as effluent limitations for copper (0.014 mg/I Daily Max and 
Monthly Avg) and zinc (0.191 mg/I Daily Max and Monthly Avg). EPA also proposes to retain 
all other monitoring requirements for toxic pollutants in the permit and require LANL to take at 
least two samples per term from different discharge events for representative effluent 
characteristic analyses if discharges occur, so EPA may conduct RP screenings based on true 
effluent data. Because the effluent with a greater hardness will cause less toxicity to aquatic life, 
a hardness limitation of 50 mg/I or greater is established to ensure the effluent has a hardness 
value not less than 50 mg/I. Monitoring frequency for copper and zinc are increased from 
I/month to 3/week when discharges occur. 


Outfall 05A055 -There has been no discharge from the High Explosive Wastewater Treatment 
Facility (HEWTF) at Outfall 05A055 since November 2007. Normal operations since November 
2007 have utilized the electric evaporator and eliminated the discharge. The applicant intends to 
continue to operate the HEWTF using the evaporator except under abnormal conditions (i.e., 
malfunction of the evaporator). There was no WQ-based effluent limitation established in the 
administratively continued permit and no change is proposed for this renewal action. 


PCBs - The administratively continued permit has PCB effluent limitations and monitoring 
requirements at Outfall 001 and at Outfall 13S (if a direct discharge occurred at Outfall 13S), and 
monitoring and reporting only requirements at Outfall 051. The administratively continued 
permit restricts re-route, reuse, or discharge of PCB contaminated effluent at other outfalls, 
except at Outfall 001 or Outfall 13 S. In order to avoid hindering any process or technology 
which could be considered for either PCB clean-up, PCB removal, water reuse or future 
discharge reduction, EPA determines not to include such restrictions in the proposed permit. If 
circumstances arise in which PCB contained effluent discharges at different outfalls, the same 
PCB effluent limitations and monitoring requirements established at Outfall 001 will apply to 
those outfalls unless the permit is modified to establish a site-specific limitation based on new 
discharge and/or stream flow data. 


Since there have been no discharges at Outfall BS and Outfall 051, monitoring data are not 
available for evaluation at those two outfalls. Effluent data from 2008 to 2011 indicated that 
discharges at Outfall 001 exceeded the interim monthly average limitation of 0.009 µg/l in 2009, 
and all data exceeded the final limitation (to be effective on July 30, 2012) of 0.000640 µg/I. 
Information provided by the applicant indicated that PCB analytical results from the October 23, 
2012 sample was 0.000565 µg/ I. 
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LANL requested removal of the requirement to use Method 1668A for PCB analysis for 
enforcement purposes because that method is not an EPA approved method, but LANL is willing 
to accept Method 1668A only for reporting purpose. The requirements of using Method 1668A 
and associated MQLs for PCB analysis and 0.00064 µg/I of total PCB limitation to protect 
human health in the administratively continued permit were based on the condition of State 
Certification dated March 30, 2006, and a letter addressing the amendment of State Certification 
dated February 1, 2007, respectively, when EPA reissued the permit in 2007. 


EPA proposed Method J 668C when EPA proposed changes to analysis and sampling test 
procedures in wastewater regulations (i.e., 40 CFR I 36), under the title "Guidelines Establishing 
Test Procedures for the Analysis of Pollutants Under the Clean Water Act; Analysis and 
Sampling Procedures'', in the Federal Register Vol. 75, No. 184, September 23, 2010. Method 
1668 determines individual chlorinated biphenyl congeners in environmental samples by isotope 
dilution and internal standard high resolution gas chromatography/high resolution mass 
spectrometry (HRGC/HRMS). After consideration of all comments received by EPA, EPA in the 
final rule making decided to defer the final approval of Method 1668C to a later date. 


In accordance with the provision of 40 CFR part l 44.22(i)(1 )(iv), to assure compliance with 
permit limitations, the permit shall have requirements to monitor effluents according to test 
procedures approved under 40 CFR part 136 for the analyses of pollutants having approved 
methods under that part, and according to a test procedure specified in the permit for pollutants 
with no approved methods. Because EPA deferred the final approval for Method l 668C, Method 
l 668C or previous versions (PCB congener method) is currently not an EPA approved 40 CFR 
part 136 method. Rather, Method 608 or 625 (PCB Aroclor method) is the current EPA approved 
method which can determine PCB quantities by Aroclors (e.g., PCB-1016, PCB-122 I , ... PCB-
1260). 


Method J 668C or the latest congener method is proposed for monitoring purposes only and not 
for compliance purposes. But, Method 1668C or the latest congener method will be required 
whenever a congener method is promulgated and then the minimum levels of quantification 
(MLs) defined in the congener method procedures may be considered equivalent to MQLs for 
analytical and reporting purposes. The proposed permit allows the permittee to develop 
discharge-specific MQLs based on the minimum detection level (MDL) and that the MQL = 3.3 
xMDL. 


The State of New Mexico, Surface Water Quality Bureau (SWQB), stated in a Jetter dated 
December 20, 2012, that "the State will condition the permit certification to require the use of 
Method 1668, most recent revision thereof, with appropriate method specific MQLs, for purpose 
of PCB monitoring." The basis for the NMED statement was the WQS found in 20.6.4.900(1)(2), 
which is 0.00064 µg/l, and NMED rendered that the method detection level of 0.2 µg/l was 
pointless for purposes of monitoring or compliance. 


After considerations of EPA regulations, NMED pre-certification letter, and permittee' s request, 
EPA proposes that EPA published congener Method 1668 Revision and detection levels shall be 
used for reporting purposes only. Prior to the promulgation of Method 1668, the 0.2 µg/I 
minimum quantification level (MQL) listed in Appendix to Part II shall be used for compliance 
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purposes. EPA has developed MQLs to monitor compliance for permit limits below analytical 
values and uses those MQLs to establish defensible permits, so it is common for a MQL greater 
than the NMWQS. Since EPA has not coded Method 1668 neither developed MQLs for the 
method, both Method 1668 and its MQLs are not defensible by EPA for compliance purposes. If 
NMED requires Method 1668 to be used for compliance purposes and/or requires more stringent 
MQL for compliance purposes, NMED must specify those conditions in the State's Condition of 
Certification. The public notice for this proposed permit also provides notice that the State of 
New Mexico will be accepting comments for the State's CW A 40 I certification and includes 
contact information for that process. 


The human health-based limitation of 0.00064 µg/I was included in the administratively 
continued permit because that limitation was also based on the condition of State certification. 
The NMWQS, section 20.6.4.900.J (f) states "the criteria listed under human health-organism 
only (HH-00) are intended to protect human health when aquatic organisms are consumed from 
waters containing pollutants. These criteria do not protect the aquatic life itself; rather, they 
protect the health of humans who ingest fish or other aquatic organisms." EPA understands that 
the HH-00 standards apply to the receiving stream, but has difficulty evaluating the human 
health impact of the discharge when ingestion of fish or other aquatic organism is unlikely to 
occur. EPA proposes to retain the monitoring frequency of I/year for PCBs based on the case
by-case discretionary after considering the following facts: 1) an adverse impact to human health 
is not imminent; 2) PCBs have been prohibited for decades and LANL is not using PCBs in any 
process; 3) PCBs were likely deposited in the sewer system and the sewage flow rate is quite 
constant; 4) LANL has demonstrated its efforts to remove PCBs from discharges; and 5) the cost 
of Method 1668 is relatively high to the benefit obtained. Because HH-00 standards are 
established at the receiving water, EPA used the default non-zero harmonic mean flow of 0.001 
MGD recommended by NMED to determine the RP for human health-based pollutants. The 
newly calcu lated PCB limitation is 0.000642 µg/I. LANL may provide data to support a different 
"modified harmonic mean flow" as defined in the provision of20.6.4. l l of the NMWQS during 
the public comment period, so EPA may conduct a new RP screening and/or establish a new 
effluent limitation based on new flow information. 


EPA determines not to retain the PCB effluent limitations of 0.009 µg/l and 0.014 µg/I based on 
the wildlife habitat and aquatic life standards because the discharge has no RP to exceed the 
standards for wildlife habitat and aquatic life based on data collected using the congener method. 


5. Whole Effluent Toxicity (WET) 


Procedures for implementing WET terms and conditions in NPDES permits are contained in the 
NMIP, March 15, 2012. Table 11 of Section V of the NMIP outlines the type of WET testing for 
different types of discharges. 


OUTFALL 001 


The administratively continued permit established WET biomonitoring with CD = 100%. DMR 
reports reveal three (3) passing test for both the Ceriodaphnia dubia and Pimephales prome/as 
species during the last permit term. The EPA Reasonable Potential Analyzer (See Appendix A) 
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indicates that RP exists solely due to the limited number of test results used for RP analysis. 
Since LANL has not failed a WET test during their last permit term and is conducting tests at the 
maximum critical dilution, EPA concludes that this effluent does not cause or contribute to an 
exceedance of the State water quality standards. Therefore, WET limits will not be established in 
the proposed perm it. 


The critical dilution, CD, for this discharge is and will remain at 100% because the discharge is 
to an ephemeral/intermittent water body, but creates a perennial stream, Segment 20.6.4.126. 
Based on the nature of the discharge, industrial power plant/Sanitary Effluent Reclamation 
Facility (SERF), and the nature of the receiving water; perennial stream, the Table 11 of the 
NMIP directs the WET test to be a 7 day chronic test using Ceriodaphnia dubia and Pimephales 
promelas at a once per 5 year frequency. The proposed permit requires five (5) dilutions in 
addition to the control (0% effluent) to be used in the toxicity tests based on a 0.75 dilution 
series. These additional effluent concentrations shall be 32%, 42%, 56%, 75%, and 100%. 


OUTFALL 03A027 


The discharge at Outfall 03A027 is to the Rio Grande Basin segment 20.6.4.126 that 
encompasses the perennial receiving water, discharge to perennial portion of Sandia canyon from 
Sigma canyon upstream to LANL NPDES outfall 001. 


An acute WET testing requirement with a 80% CD was established in the administratively 
continued permit because the NMIP establishes an acute-to-chronic ratio (10: 1) when the critical 
dilution falls below 10% (e.g. An 8% critical dilution= 80% critical dilution for an acute test). 
The EPA Reasonable Potential Analyzer for Outfall 03A027 indicates that RP exists for Daphnia 
pulex and Pimephales promelas. But since reasonable potential for an excursion of toxicity does 
not actually exist because lethal (acute test) toxic events were not demonstrated, WET limits will 
not be established in the proposed permit for Outfall 03A027. Since the critical dilution is risen 
to 23%, the acute to chronic ratio (which would require an acute CD of 230%) is no longer 
applicable and chronic testing will be used in lieu of acute testing. 


Facilities with discharges that qualify as minor (e.g. treated cooling water blow down that is 
characteristic of other industry) such as outfall 03A027 will have an one-time effluent 
characterization WET requirement that consists of chronic WET testing for the Ceriodaphnida 
dubia and Pimephales pro me las test species. For outfall 03A027, table 11 of the NMIP directs 
the WET test to be a 7 day chronic test using at a once per five (5) years frequency. 


The proposed permit requires five (5) dilutions in addition to the control (0% effluent) to be used 
in the toxicity tests based on a 0.75 dilution series. These additional effluent concentrations shall 
be 10%, 13%, 17%, 23%, and 31 %. The low-flow effluent concentration (critical low-flow 
dilution) is defined as 23% effluent. 


Since the testing frequencies for the outfall listed in this section is once a year or less, the tests 
should all occur in winter or springtime when most sensitive juvenile life forms are likely to be 
present in receiving water and colder ambient temperatures might adversely affect treatment 
processes. This time will generally be defined as between November 151 and April 301


h. 
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Because the discharge at Outfall 03A027 passed acute WET test during the administratively 
continued permit term, if the discharge passes the chronic WET test during this permit term, 
EPA may waive the WET test in the future permit term at this outfall if the nature of discharge is 
not significantly changed. 


OUTFALL 03Al99 


Facilities with discharges that qualify as minor (e.g. treated cooling water that is characteristic of 
other industry) such as outfall 03A 199 will have an effluent characterization single WET sample 
event. A chronic WET test with a CD of 35% was established in the administratively continued 
permit and the discharge has passed the test. Because the discharge has reduced its flow, a new 
CD is calculated to be 10%. Because the discharge has demonstrated "pass" at a higher CD, EPA 
determines that further WET test is not required in accordance with the NMIP. A WET testing is 
not established at this outfall. 


OUTFALLS 13S, 03Al 13, 03A048, 03Al60, 03Al81 , and 05A055 


The receiving water, Cafiada del Buey for outfall 13S, Sandia canyon for outfall 03A 113, Los 
Alamos canyon for outfall 03A048, Mortandad canyon for outfall 03Al60 and 03Al81 , Water 
canyon and Cafion de Valle for outfall 05A055 are classified as Rio Grande Basin segment 
20.6.4.128 waterbodies. 


The NMIP classifies 20.6.4.128 waterbodies as ephemeral or intermittent. Because those 
waterbodies are designated for limited aquatic life use, EPA applies guidelines for ephemeral 
stream to determine the type and frequency of WET requirements. Facilities with discharges that 
qualify as minor (sanitary waste discharge with flow over 0.1 MGD but less than 1.0 MGD) such 
as outfall l 3S will have WET requirements that consist of WET testing for the Daphnia pulex 
test species. For outfall l 3S, table 11 of the NMIP directs the WET test to be a 48-hour acute test 
using Daphnia pulex at a once per two years frequency. 


Other outfalls that qualify as a minor industrial (excluding some operations such as aquifer 
remediation and drinking water treatment facilities) such as 03A 113, 03A048, 03A 160, 03A 181, 
and 05A055 and discharge to ephemeral waterbodies will have WET requirements of an effluent 
characterization single WET sample event by 48-hour acute test using Daphnia pulex. The 
critical dilution (CD) will be 100% since discharges at those outfalls referenced in this section 
are to ephemeral streams. Because the WET testing result for Outfalls 03A048, 03Al 13, 03AI60 
and 03A 181 already demonstrated "pass" of 100% acute WET test, WET requirements are not 
proposed for these outfalls. There was no discharge at Outfall 05A055 and no WET result could 
demonstrate a "pass" of I 00% acute WET for the discharge, therefore WET requirements are 
retained for Outfall 05A055. 


The proposed permit requires five (5) dilutions in addition to the control (0% effluent) to be used 
in the toxicity tests based on a 0.75 dilution series. These additional effluent concentrations shall 
be 32%, 42%, 56%, 75%, and 100%. The low-flow effluent concentration (critical low-flow 
dilution) is defined as 100% effluent. A 3 hour composite rather than a 24 hour composite 
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sample is established for Outfall 05A055 because this discharge will be likely intermittent. The 
term "3-hour composite sample" means a sample consisting of a minimum of one (1) aliquot of 
effluent collected at a one-hour interval over a period of up to 3 hour discharge. 


Since the testing frequencies for all outfalls listed in this section are once a year or less, the tests 
should all occur in winter or springtime when most sensitive juvenile life forms are likely to be 
present in receiving water and colder ambient temperatures might adversely affect treatment 
processes. This time will generally be defined as between November 1st and Apri l 301


h. 


OUTFALL 051 


The administratively continued permit has WET biomonitoring requirement with CD = 100%. 
DMR reports reveal nine (9) failing tests out of a total of fifteen (15) tests for the Daphnia pulex 
test species during the last permit term. The EPA Reasonable Potential Analyzer indicates that 
RP exists. EPA concludes that this effluent causes or contributes to an exceedance of the State 
water quality standards. Therefore WET limits will be established in the proposed permit. 


EPA proposes to establish WET requirements for Outfall 051 based on requirements for a major 
discharge because of the nature of discharge, industrial and radioactive wastewater. Facilities 
that qualify as majors and discharge to ephemeral waterbodies will have WET requirements that 
consist of a 100% critical dilution and a 48-hour acute test using Daphnia pulex at a once per 
three (3) months frequency when a WET limit is established. Since the flow from this outfall is 
intermittent, A 3 hour composite rather than a 24 hour composite sample is established because 
the discharge is intennittent. The term "3-hour composite sample" means a sample consisting of 
a minimum of one (I) aliquot of effluent collected at a one-hour interval over a period of up to 3 
hour discharge. 


The proposed permit requires five (5) dilutions in addition to the control (0% effluent) to be used 
in the toxicity tests based on a 0.75 dilution series. These additional effluent concentrations shall 
be 32%, 42%, 56%, 75%, and 100%. The low-flow effluent concentration (critical low-flow 
dilution) is defined as 100% effluent. Monitoring and reporting requirements begin on the 
effective date of this permit. March 1, 2016, is proposed as compliance deadline for the Whole 
Effluent Toxicity limitations. 


Because the WET test failures might be caused by low hardness effluent and LANL has adjusted 
its process to raise effluent hardness and the permit also establishes hardness limit at Outfall 051, 
EPA will reevaluate the WET RP based on new WET results during the next permit renewal 
process. 


7. Sewage Sludge Management 


LANL plans to compost biosolids at the Sanitary Wastewater System Plant and apply composted 
solids for beneficial uses. Since August 1, 2012, LANL has submitted its Registration package to 
NMED-Solid Waste Bureau and Notice of Intent to Discharge to NMED-Groundwater Quality 
Bureau for approval. LANL is also working with NMED-SWQB to resolve SWQB's concerns 
about storm runoffs. 
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VI. CWA 303(d) IMPAIRED WATER 


Most of the streams within LANL property are impaired waterbodies and industrial point sources 
have been identified as one of several probable sources of impairment for Mortandad Canyon 
(where Outfalls 03A022, 03A181and051 discharge to) and Canada de! Buey (where Outfall 
13S discharges to). Industrial point sources were not identified as probable sources for other 
streams. Because EPA has conducted RP for discharge at each outfall and established effluent 
limitations if RP was demonstrated; and also because EPA realizes that most of those streams 
have been contaminated by pollutants carried by historical storm water runoff from Areas of 
Concern (AOCs) and Solid Waste Management Units (SWMUs) and EPA has issued an 
individual stormwater permit (NM0030759) to address storm runoffs from those AOCs and 
SWMUs; EPA determines that it is not necessary to require additional effluent data from these 
outfalls. NMED has also determined not to take any monitoring action to address the impairment 
issue for the next 10 years. If TMDLs for these impaired waterbodies are approved in the future, 
EPA will establish effluent limitations accordingly. 


VII. ANTIDEGRADA TION 


The NMAC, Section 20.6.4 .8 "Antidegradation Policy and Implementation Plan" sets forth the 
requirements to protect designated uses through implementation of the State water quality 
standards . The limitations and monitoring requirements set forth in the proposed permit are 
developed from the State water quality standards and are protective of those designated uses. 
Furthermore, the policy sets forth the intent to protect the existing quality of those waters, whose 
quality exceeds their designated use. The permit requirements and the limits are protective of the 
assimilative capacity of the receiving waters, which is protective of the designated uses of that 
water, NMAC Section 20.6.4.8.A.2. 


VIII. ANTIBACKSLIDING 


The proposed permit is consistent with the requirements to meet antibacksliding provisions of 
the Clean Water Act, Section 402(0) and 40 CFR §122.44(1), which state in part that effluent 
limitations must be as stringent as those in the previous permit. If new effluent data demonstrates 
no RP for WQ-based limitations, those limitations are removed based on 40 CFR §122.44 (l)(B), 
new information that was not available at the time the previous permit was issued and was 
discussed in Part V above. WQ-based effluent limitations may be changed due to new discharge 
flow rate, new stream flow rate, or new criteria. 


IX. HISTORICAL and ARCHEOLOGICAL PRESERVATION CONSIDERATIONS 


The reissuance of the permit should have no impact on historical and/or archeological sites since 
such sites are not found in the mining area. 


X. PERMIT REOPENER 


Pursuant to the provision of 40 CFR 122.62, this permit may be reopened for modification. 
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XI. VARIAN CE REQUESTS 


No variance requests have been received. 


XII. CERTIFICATION 


The permit is in the process of certification by the State Agency following regulations 
promulgated at 40 CFR 124.53. A draft permit and draft public notice will be sent to the District 
Engineer, Corps of Engineers; to the Regional Director of the U.S. Fish and Wildlife Service and 
to the National Marine Fisheries Service prior to the publication of that notice. 


XIII. FINAL DETERMINATION 


The public notice describes the procedures for the formulation of final determinations. 


XIV. ADMINISTRATIVE RECORD 


The following information was used to develop the proposed permit: 


A. APPLICATION(s) 


EPA Application Form 2C package received February 8, 2012. 


B. STA TE OF NEW MEXICO REFERENCES 


New Mexico State Standards for Interstate and Intrastate Surface Water, 20.6.4 NMAC, as 
amended through November 20, 2012. 


Procedures for Implementing National Pollutant Discharge Elimination System Permits in New 
Mexico, March 15, 2012. 


State of New Mexico 303(d)/305(b) Integrated Report, 2012 - 2014. 








Environmental Protection Division 
Environmental Compliance Programs (ENV-CP) 
PO Box 1663, K490 
Los Alamos, New Mexico 87545 
505-667-0666 


Ms. Diane Smith 
U.S. Environmental Protection Agency 
Permit Processing Team (6W-NP) 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 


Dear Ms. Smith: 


Date: 
Symbol: 
LAUR: 


EXHIBIT 


too 


National Nuclear Security Administration 
Los Alamos Field Office, A3 l 6 
3747 West Jemez Road 
Los Alamos, New Mexico, 87545 
(505) 667-5794/FAX (505) 667-5948 


AUG 1 3 2013 
ENV-D0-13-0115 
13-26245 


SUBJECT: LOS ALAMOS NATIONAL LABO RA TORY, NPDES PERMIT NO. NM0028355, 
COMMENTS ON DRAFT NPDES PERMIT ISSUED JUNE 29, 2013 


Enclosed are comments submitted by the U. S. Department of Energy (DOE) and the Los Alamos 
National Security, LLC (LANS) regarding the new draft National Pollutant Discharge Elimination 
System (NPDES) Permit for the wastewater treatment facilities at the Los Alamos National Laboratory. 
DOE/LANS wish to acknowledge the efforts of the EPA Region 6 staff, especially Isaac Chen, who 
prepared the new draft permit and documentation package. 


Please enter this letter and the enclosed comments into the record of proceedings for NPDES Permit 
No. NM0028355. DOE/LANS respectively requests that EPA consider these comments and include 
the proposed revisions into the final permit. Please be assure~~at DOE/LANS are fully committed to 
comply with all requirements set forth in the final NPDES Per~k 


Plense contact Marc Bailey of the Laboratory's Environmental Complioncc Programs (ENV-CP) by 
telephone at (505) 665-8135 or Gene Turner at (505) 667-5794 of the DOE Los Alamos Field Office if 
you have questions regarding these enclosed comments or if additional information would be helpful. 


a:__~~ 
Alison M. Dorries 
Division Leader 
Environmental Protection Division 
Los Alamos National Security, LLC 


Sincerely, 


~~~ 
Gene E. Turner 
Environmental Permitting Manager 
Environmental Projects Office 
Los Alamos Field Office 
Department of Energy 


EXHIBIT A 


- A I Y1 ~2:4:"' 
An Equal Opportunity Employer I Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSAf '\I l, V ~~-i 







Ms. Diane Smith 
ENV-D0-13-0115 


AMD:GET:MS/hn 


- 2 -


Enclosures: 1. Comments on draft NP DES Penn it No. NM0028355 issued on June 29, 2013 


Cy: James Hogan, NMED/SWQB, Santa Fe, NM, w/enc. 
Steven M. Yanicak, NMED/DOE/OB, w/enc., (E-File) 
Gene E. Turner, NA-00-LA, w/enc., (E-File) 
Carl A. Beard, PADOPS, w/o enc., A102 
Michael T. Brandt, ADESH, w/o enc., (E-File) 
Alison M. Dorries, ENV-DO, w/o enc., (E-File) 
Anthony R. Grieggs, ENV-CP, w/enc., (E-file) 
Michael T. Saladen, ENV-CP, w/o enc., (E-File) 
Marc A. Bailey, ENV-CP, w/cnc., K490 (E File) 
Brett S. Henrikson, LC-LESH, w/enc., (E File) 
LASOmailbox@nnsa.doe.gov, w/enc., (E-File) 
locatesteam@lanl.gov, w/enc., (E-File) 
ENV-CP Correspondence File, w/enc., K490 


An Equal Opportunity Employer I Operated by Los Alamos National Security, LLC for the u.~: -Department of Energy's NNSA,A..J A.' SP~ 
I ' - ·- · · - . - .. ..... ~. · - .... .. . 
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ENCLOSURE 1 


COMMENTS ON DRAFT NPDES PERMIT NO. NM0028355 ISSUED ON JUNE 29, 2013 
8/13/13 


General Comments: 


1. The Department of Energy and Los Alamos National Security, LLC (DOE/LANS) support 


the EPA's proposed limitations on the use of the PCB congener method for reporting 
purposes only and not for enforcement purposes. 


The draft permit properly excludes use of EPA Method 1668 for compliance purposes: it is 
not a 40 CFR Part 136-approved method. EPA issued a proposal (FR Vol. 75, No. 222, 


November 18, 2010) to incorporate the method into 40 CFR Part 136 and accepted comments 


addressing the validity of the method. EPA received comments from 35 respondents; only 
five (three states, one laboratory, and one laboratory organization) supported inclusion into 


Part 136. On May 18, 2012 EPA withdrew the proposed incorporation of the method (FR 
Vol. 77 No. 97, May 18, 2012). 


Moreover, LANL is the only known facility in New Mexico where the congener method is 


being used to determine compliance with an NPDES permit limit. The proposal to use 
Method 1668 for monitoring and reporting only is consistent with all other New Mexico 
NPDES permits that specify use of the method. 


As EPA notes, the NMED Surface Water Quality Bureau stated in a December 20, 2012 
letter that "the State will condition the permit certification to require the use of Method 1668, 
most recent version thereof, with appropriate method specific MQLs, for purpose of PCB 


monitoring." DOE/LANS are submitting comments in opposition to the SWQB 's proposed 


certification condition. 


2. DOE/LANS request inclusion of schedules for compliance in the final pennit, if necessary to 
address requirements incorporated into the final permit. 


EPA and NMED have allowed, on a case-by-case basis, the inclusion of a schedule of 


compliance in NPDES pennits issued to an existing facility (40 CFR 122.47 and 20.6.4. 12.G 


NMAC, respectively). The schedule of compliance provides the permittee with adequate 
time to make necessary modifications to treatment systems and/or operations at the facility to 


comply with permit limits. DOE/LANS do not request a compliance schedule for specific 


requirements in the draft permit but will need to evaluate if compliance schedules are 


necessary to address any new or revised permit requirements incorporated into the final 


NPDES permit issued by EPA. 


1 
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ENCLOSURE 1 


COMMENTS ON DRAFT NPDES PERMIT NO. NM0028355 ISSUED ON JUNE 29, 2013 
8/13/13 


Additionally, DOE/LANS request an opportunity to review and respond to requirements 
specified in the New Mexico 401 certification, and public comments or concerns submitted 


to EPA during the comment period prior to issuance of the final permit. 


3. DOE/LANS request elimination of the requirements related to selenium at Outfalls 03A027, 


03A048, and 03Al 99 because there is no reasonable potential (RP) for selenium water 


quality standard exceedances. 


The fact sheet for the draft pennit indicates an RP for selenium water quality standard 


exceedances at Outfalls 03A027, 03A048 and 03Al99. ·The appearance of selenium in 


(samples taken at LAf:lL cooling towers) s a false positive 91~m~ed by bromin~ ~aiytjcal 
fhlterference. These cooling towe~s routinely use br~mine- as a biocide. 
t; .. ~ - - ~ - :r -


It has been well established that when using EPA Method 200.8 (ICP-MS) for selenium 


analyses and bromine is present in the waste stream, there will be a positive interference and 
selenium will appear to be present in the sample. DOE/LANS documented this occurrence in 
comments submitted to EPA in 2006 on the current permit. As a result, the DOE/LANS used 


SW 846 Method 7742 (included in Section G. Test Methods in Part II of the current permit) 


for selenium monitoring and reporting purposes during the existing permit monitoring 


period. ff!owever: quritig'sampling, analyse~ and rep-;rting forD_OE/LANS's NPDES 


~Reapplic~tion P_ioj~ct (Su!11fller/Fall 2o 11 ); s~me seleni~ results we!e reported·on the 
!.E.PA 's application Forni 2C u~iiig EPA Mejhod 209.~. These 'results indicated the presence 
~of se1eniun:i, buf they are fals_e positives due· to the p:esence of bromine. Upon discovery of 


\the fal_se J>Ositives, split' sample~ from Summer/Fa!! ,2011 ~~re sept to the analytical 


'.Jaboratocy for selenium re-analysi~ "ll:sing SW 84'6 7742. ) he ~plit sample results confirm 
ithat selenium is not pr~sent in-the samples (see Table 1). ']viore recent sample results are also 
included in'Table 1. Tables 3, 4, and 5 apply the data ana1yzed by SW 846 Method 7742 in 
tfue recalculation of the RP fo~- selenium for Outfalls 03A027 (Table 3), 03A048 (Table 4), 


,~ci 03A199 (J:able 5). Based
1 OJ; the RP re~~l~u1ati~~. there is no reasonable potential for 


'.~elenium wate~ quality sfanciard ex~eed~ces. at these outfalls. Therefore, DOE/LANS 


;~equ~s~~- that the seleni,um reguirepients for ~ese outfalls be del~ted from the pefIJ!it. 


4. For the sake of clarity regarding electronic reporting requirements, DOE/LANS request that 


EPA delete Part LB. Reporting of Monitoring Results (Major Discharges) from the draft 


permit, and retain only Part III.D.4 Discharge Monitoring Reports and Other Reports of this 


permit until the proposed NPDES Electronic Reporting Rule (FR/Vol. 78, No.146/July 30, 


2013) is promulgated. 


2 
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ENCLOSURE 1 


COMMENTS ON DRAFT NPDES PERMIT NO. NM0028355 ISSUED ON JUNE 29, 2013 
8/13/13 


Page 23 of Part I. B Reporting of Monitoring Results (Major Discharges) states, in part: 
"Monitoring information shall be submitted electronically [emphasis added] as specified in 
Part III.D.4 of this permit. .. ". On the other hand, Part III.D.4 Discharge Monitoring Reports 
and Other Reports states, in part: "Monitoring results must be reported to EPA on either the 
electronic or paper [emphasis added] Discharge Monitoring Report (DMR) approved 
formats. Monitoring results can be [emphasis added] submitted in lieu of the paper DMR 
Fonn ... "These potentially conflicting provisions, if retained in the final permit, would leave 
it unclear as to whether and which monitoring results must be submitted electronically. 


Additionally, on July 30, 2013 EPA the proposed "NPDES Electronic Reporting Rule" that 
would require electronic reporting for current paper-based NPDES Reports. Comments on 
this proposed rule must be received by October 28, 2013. It is not clear how the final version 
of this rule, if promulgated would affect the current draft permit requirements. 


Deletion of Part I. B Reporting of Monitoring Results (Major Discharges) would allow 
DOE/LANS the option of reporting electronically or with paper until promulgation of the 
new rule provides clarity on EPA electronic reporting requirements. 


5. DOE/LANS request reduction in sampling frequencies at Outfalls 051and03A160 to once
per-week based on low discharge volumes and frequencies, and NMIP guidelines. 


Page 35, Table 10: Recommended Monitoring Frequencies for Industrial Wastewater 
Permits, of the EPA Region 6's "Procedures for Implementing National Pollutant Discharge 
Elimination System Permits in New Mexico - NMIP" recommends sampling frequencies for 
conventional pollutants, nonconventional pollutants, metals and toxics at industrial sites, like 
Los Alamos National Laboratory. In particular, Table 10 in the NMIP recommends a 
sampling frequency of three per week for outfalls that discharge once per day, and 
recommends once per week sampling for outfalls (other than pH) that discharge once per 
week or less. 


The Laboratory's TA-50 Radioactive Waste Treatment Facility (RLWTF) has not discharged 
since November 2010 as a result of using the mechanical evaporator. Additionally, RLWTF 
has constructed two Zero Liquid Discharge (ZLD) tanks that can passively evaporate treated 
effluent. The ZLD tanks are currently being processed for permitting under the NMED's 
Ground Water Discharge Permit program and are not currently in operation. Based on 
discharge records prior to November 2010, and with options of using the existing mechanical 
evaporator or new ZLD evaporation tanks, RL WTF would discharge to Outfall 051 only 
once or twice per week if evaporation is not an option. 


3 
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ENCLOSURE 1 


COMMENTS ON DRAFT NPDES PERMIT NO. NM0028355 ISSUED ON JUNE 29, 2013 
8/13/13 


The cooling tower at TA-35 Building 124 (Outfall 03Al60) discharges treated and untreated 
cooling water blow-down on an intermittent basis, based on the programmatic needs at the 
TA-35 National High Magnetic Field Laboratory (NHMFL). The TA-35 NHMFL cooling 
tower discharged an average of 6 times per month, with an average of 2700 gallons per 
discharge based on the flows recorded during the last year (July 2012 - June 2013). A 
typical discharge lasts only about 2-7 hours. 


Sample frequencies of once-per-week are (1) adequate to demonstrate compliance with 
effluent limits and protection of human health and the environment at Outfalls 051 and 
03Al60, (2) more stringent than current permit requirements, and (3) consistent with NMIP 


guidelines. 


6. DOE/LANS request the deletion of the WET monitoring and reporting requirements for 
Outfalls 001, 03A027, 03A160, and 03A199 based on past WET testing results. 


The draft permit properly deletes Whole Effluent Toxicity (WET) monitoring and reporting 
requirements for Outfalls 03A048, 03Al 13, 03Al60, and 03Al81. All four outfalls passed 
the required WET tests during the monitoring periods of the existing permit. WET 
monitoring and reporting requirements remain in the draft permit for Outfalls 001 , 03A027, 
03Al60 and 03A199. The EPA Reasonable Potential (RP) Analyzer spreadsheets for 
Outfalls 001, 03A027, 03A 160, and 03Al 99 indicate that an RP exists for these four outfalls, 
however, these four outfalls also passed the required WET tests during the monitoring 
periods of the existing permit, which demonstrated that treated discharges showed no 
observed lethal effect concentration in 100% effluent. 


7. DOE/LANS request that the EPA notification and reporting requirements on Page 1 of Part 
11.B of the draft NPDES pennit be consistent with the New Mexico Water Quality Control 
Commission regulations . DOE/LANS recommends 24-hour notification and a 7-day 
reporting requirements for overflows be incorporated into Part 11.B 24-HOUR ORAL 
REPORTING section. 


20.6.2. 1203 NMAC requires submission of the same information regarding spills and 
overflows, a 24-hour oral notification requirement, and 7-day and 15-day written reports. As 
currently stated in the draft NPDES permit, EPA is generating an additional report (5-day) 
with the same information and no additional value. 


8. DOE/LANS request EPA refrain from adding any new effluent limits into the final pem1it for 
Outfalls 05A055 and 051 at this time. Establishing new effluent limits prior to evaluating 
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new data would be premature and not be representative of existing conditions and treatment 


at the facilities, and effluent quality discharged to the environment. 


The TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF) has not discharged to 


Outfall 051 since November 2010. Additionally, the TA-16 High Explosives Wastewater 


Treatment Facility (HEWTF) has not discharged to Outfall 05A055 since November 2007. 


As a result, DOE/LANS were unable to collect samples for Form 2C constituents at the time 


the permit re-application was submitted. In fact sheets of the permit re-application, 


DOE/LANS committed to collecting grab samples for the Form 2C constituents when the 


RL WTF and HEWTF discharge through the respective outfalls. DOE/LANS will submit 


these data to EPA and NMED on the Form 2C pem1it application, upon receipt of the data. 


These new data can be used to evaluate a reasonable potential for water quality standard 


exceedances. Page 3 of Part II.E. Reopener Clause, allows EPA to reopen and modify the 


pennit during the life of the pennit, in accordance with provisions in 40 CFR 122.62. 


DOE/LANS request the opportunity to provide EPA with new data for Outfalls 051 and 


05A055, if discharges through these outfalls are initiated during the life of the new permit. 


These data would be used by EPA to evaluate the reasonable potential of water quality 


standard exceedances, and to establish potential new effluent limits at the respective outfalls 


based on current treatment technology at the time of discharge. 


Outfall Specific Comments: 


Outfall 001: 


1. DOE/LANS support that lack of aluminum monitoring and reporting requirements and notes 


that the "no RP" conclusion was based on proper sampling methods. 


Page 1 of Part I.A Effluent Limitations and Monitoring Reguirements of the draft permit 


does not require aluminum monitoring and reporting at Outfall 00 1 because there is not a 


reasonable potential for a water quality standard exceedance. 20.6.4.900(1) (1) and (2) 


NMAC states that total recoverable aluminum criteria is based on samples that are filtered to 


minimize mineral phases. NMED SWQB (2013 Draft Assessment Protocol) concluded that 


a filter of 1 Oµm pore size minimizes mineral-phase aluminum without restricting amorphous 


or colloidal phases. However, if turbidity of a sample is less than 30 NTU, no fil tration is 


needed to minimize mineral phases. Samples with greater than 30 NTU must be filtered with 


lOµm disposable in-line capsule filter prior to analysis (SWQB Assessment Protocol - Public 


5 







ENV-D0-13-0115 LAUR-13-26245 


ENCLOSURE 1 


COMMENTS ON DRAFT NPDES PERMIT NO. NM0028355 ISSUED ON JUNE 29, 2013 
8/13/13 


Draft 3/20/13). Turbidity at Outfall 001 is not greater than 30 NTU; therefore proper 


sampling methods were used. 


2. Page 2 of Part I.A Effluent Limitations and Monitoring Requirements of the draft pennit 
requires Whole Effluent Toxicity (WET) monitoring and reporting. DOE/LANS request the 


deletion of the WET monitoring and reporting requirements for Outfall 001 based on past 
WET testing results (no lethal effects to test species at or below the critical dilution of 


100%). See General Comment #6. 


3. Page 1 of Part I, top of page, should read OUTFALL 001 CTA-3-22). 


Outfall 13S: 


I. DOE/LANS request the Latitude/Longitude modification be incorporated into the permit to 


identify the change in sampling location. Page 3 of Part I of the draft permit identifies the 
discharge location for Outfall 13S at Latitude 35°5 I '08"N, Longitude I06°I 6'33"W. As 


stated in the 2012 NPDES permit re-application, the discharge location/sampling location for 


Outfall 13S is Latitude 35°5 l '08"N, Longitude 106°16'29"W. This is the location where 
Outfall 13S discharges into Canada del Buey. 


2. Page 3 of Part I, top of page, should read: OUTFALL 13S - Sanitary Waste Water System 
CT A-46-347). 


3. Public comments at the EPA Public Meeting on July 30, 2013 requested further information 


about composting activities at LANL. On August 15, 2012 the DOE/LANS notified EPA 
Region VI of its intent to compost and land apply biosolids at the Laboratory for beneficial 
use. The compost operation would take place at the Laboratory's TA-46 Sanitary Waste 


Water System (SWWS) Facility. Prior to initiating operations, the facility must register with 


the NMED's Solid Waste Bureau and provide a Notice of Intent to NMED's Ground Water 


Quality Bureau. The NOi and registration were submitted to NMED on July 31, 2012 and 


August 1, 2012 respectively. On December 21 , 2012 DOE/LANS received a response from 


NMED suggesting the proposed land application would be surface disposal and not land 


application for beneficial use. LANS have consulted with NMED and intend to clarify and 


re-submit the NOi. 


Upon approval of the composting operation and land application method by NMED, Part IV


Element 1 of the draft NPDES pennit sets out requirements and conditions for preparation 


and reuse of biosolids (compost). The requirements are based on 40 CFR Part 503 
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regulations - Standards for the Use or Disposal of Sewage Sludge. The conditions in Part IV 
of the draft NPDES pennit include: ceiling concentrations for metals and PCBs; monitoring 


and testing requirements; pathogen control; vector attraction reduction; general conditions; 


management practices; and, notification requirements. The draft permit and existing state 
and federal requirements adequately protect human health and the environment. Therefore 
no additional monitoring and reporting should be required . 


Outfall 051: 


1. Public comments brought up at the EPA Public Meeting on July 30, 2013 requested further 
information regarding prior WET testing at RLWTF and recommended that this information 


be incorporated into the fact sheet for Outfall 051. DOE/LANS do not oppose this 


information being provided in the fact sheet and/or response to comments. Detailed 
infonnation regarding prior WET testing and DOE/LANS 's related corrective actions can be 


found in the quarterly compliance reports submitted to EPA from 2007 - 2013. 


2. Page 5 of Part I, top of page, should read: OUTFALL 051 - Radioactive Liquid Waste 


Treatment Facility (TA-50-1). 


3. DOE/LANS request the flow monitoring requirements be changed from continuous/record to 


an estimate/once-per-day basis. Page 5 of Part I.A Effluent Limitations and Monitoring 
Requirements, of the draft permit requires the flow frequency be monitored 


continuously/record. RL WTF has not discharged since November 2010. If discharges to the 


Outfall 051 resume, it is estimated that RL WTF would only discharge intermittently under 


batch treatment and release. Flow is currently measured and reported based on tank volume 
discharge. 


4. DOE/LANS request that the definition of "estimate" for Outfall 03A022 be incorporated into 


the draft pennit for Outfall 051. Page 6 of Part I.A. bottom of page, should read: Flow 


Measurements, "Estimate" flow measurements shall not be subject to the accuracy provisions 


established at Part 111.C.6. The daily flow value may be estimated using best engineering 


judgment. 


5. DOE/LANS request the sampling frequencies for copper, zinc and hardness be changed to 


once-per-week. Page 5 of Part I.A Effluent Limitations and Monitoring Requirements 


monitoring frequencies for copper and zinc have increased from once-per-month to three 


times per week. DOE/LANS request reduction in sampling frequencies for these constituents 
to once-per-week at Outfall 051 based on the NMIP. See General Comment #5 . 
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6. DOE/LANS request that the required 3-hr. composite WET test be replaced with a grab 


sample requirement. Page 6 of Part I.A Effluent Limitations and Monitoring Requirements 


of the draft permit requires a 3-hr. composite sample be collected for the WET testing 
purposes. Typical flow durations for discharges from RL WTF through Outfall 051 only last 
approximately 1-1.5 hours. The NMIP sample type for once-per-week discharges at 


industrial outfalls is generally by grab and is appropriate here. 


Outfall 05A055: 


1. DOE/LANS request that the new permit retain "Estimate" for the flow monitoring 
requirement at Outfall 05A055. Page 7 of Part I.A Effluent Limitations and Monitoring 


Requirements of the draft permit requirements for flow monitoring changed from "Estimate" 


(in the current permit) to "Record". The current permit defines "Estimate" as flow values 


that are be estimated using best engineering judgment. Outfall 05A055 has not discharged 
since November 2007. Typical discharges prior to November 2007 were low in volume and 


short in duration. 


Outfall 03A022: 


1. Page 9 of Part I authorizes Outfall 03A022 to discharge storm water and roof drain water to 
Mortandad Canyon. DOE/LANS request that the permit also incorporate once through 


cooling into the discharge description (for emergency use only) at the top of page 9 of Part I, 


as stated on page 11 of the fact sheet. Page 9 of Part I, top of page, should read: "During the 


period beginning the effective date of the permit and lasting through the expiration date of 
the permit (unless otherwise noted), the permittee is authorized to discharge storm water, 
once through cooling (for emergency use only), and roof drain water to Mortandad 


Canyon, in segment 20.6.4.128 of the Rio Grande Basin. (Cooling tower blowdown is not 


authorized for discharge at this outfall.)." 


2. DOE/LANS request the outfall be renamed "04A022". Historically, non-contact cooling 


water was categorized by the 04A designation. Outfall category 03A of the current permit is 


for treated cooling tower water discharges. The outfall description for 03A022 specifically 


states "Cooling tower blowdown is not authorized for discharge at this outfall." Therefore, 


the change of outfall name to 04A022 is more appropriate. 
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Outfall 03A027: 


1. EPA's RP calculation sheet documents an RP for selenium, but monitoring/reporting 


requirements and effluent limits are not incorporated into the draft permit. False positives for 
selenium at this cooling tower were caused by bromine analytical interference when using 


EPA Method 200.8. DOE/LANS request EPA not incorporate monitoring and reporting 


requirements or effluent limits in the permit for selenium at Outfall 03A027. See General 


Comment #3. 


2. DOE/LANS request the deletion of the WET monitoring and reporting requirements for 
Outfall 03A027 based on past WET testing results (no lethal effects to test species at or 


below the critical dilution of 100%). See General Comment #6. 


3. Page 15 of Part I Outfall description at top of page should delete the reference to cooling 


tower TA3-285. Cooling tower TA3-285 has been inoperable for years and was demolished 


in 2012. 


4. DOE/LANS request the sample frequency for E Coli be changed to two-per-month, as 
indicated in the fact sheet. Page 15 of Part I.A of the draft permit specifies an E. Coli 


monitoring frequency of two-per-week. However, page 11 (3rd paragraph) of the fact sheet 


states: "E.coli - Monitoring requirements and effluent limitations apply at Outfalls 001, 13S, 
or 03A027 where final treated sanitary wastewater actually discharges. The monitoring 


frequency is 2-per-month based on the frequency recommended in the NMIP for a municipal 
facility with activated sludge technology and a design flow of 0.1 < 0.5 MGD." 


Outfall 03A048: 


1. Page 17 of Part I.A Effluent Limitations and Monitoring Requirements of the draft pennit 


require selenium monitoring of three-per-week, with a monthly average and daily maximum 
effluent limits of 5.0 mg/ I. DOE/LANS request the monitoring/reporting requirements and 


the effluent limits for selenium be deleted based on false positive results using Method 200.8. 
See General Comment #3. 


Outfall 03A160: 


1. DOE/LANS request deletion ofcyanide requirements at Outfall 03A 160. Page 19 of Part 1 


Effluent Limitations and Monitoring Requirements of the draft permit requires three-per


week monitoring and reporting, and contains a permit limit of 5.2 mg/I for cyanide. Cyanide 
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is not used in operations of the cooling tower. The cyanide levels may have been a result of 


impacts from flying ash during the Las Conchas fire being deposited in the cooling tower. 


The cooling tower was off-line for an extended period of time during the fire and ash may 


have deposited in the cooling tower basin. The sample submitted for the re-application was 
collected shortly after the fire (July 18, 2011 ). Additional cyanide samples recently collected 
at 03Al 60 do not confirm the result from the July 18, 2011 sample. Table 2 contains the data 


collected after the permit application was submitted. When applying guidelines in the NMIP 


for additional samples, the geometric mean of the samples demonstrates that cyanide RP does 
not exist (see Table 6). In the alternative, if EPA retains cyanide requirements, DOE/LANS 
request a reduction in sampling frequency to once-per-week at Outfall 03A160. 


2. Page 19 of Part I.A Effluent Limitations and Monitoring Requirements of the draft permit 


requires a monitoring frequency for copper at three times per week. DOE/LANS request a 


reduction in sampling frequency to once-per-week at Outfall 03Al60 based on NMIP. See 


General Comment #5. 


3. Page 19 of Part I.A Effluent Limitations and Monitoring Requirements requires WET 


monitoring at Outfall 03A160. DOE/LANS request the deletion of the WET monitoring and 
reporting requirements for Outfall 03Al 60 based on past WET testing results (no lethal 


effects to test species at or below the critical dilution of 100% ). See General Comment #6. 


Outfall 03A199: 


1. EPA's Fact Sheet and RP calculation sheets documents an RP for selenium at Outfall 


03A 199, but monitoring/reporting requirements and effluent limits are not incorporated into 


the draft permit. False positives for selenium at this cooling tower were caused by bromine 
analytical interference. DOE/LANS request EPA not incorporate monitoring and reporting 


requirements or effluent limits in the permit for selenium at Outfall 03A 199. See General 


Comment #3 Tables 1 and 5. 


2. EPA's Fact Sheet and RP calculation sheets documents an RP for cyanide at Outfall 03A199 


but monitoring/reporting requirements and effluent limits are not incorporated into the draft 


permit. The cyanide result in EPA's RP calculation sheet is documented at 13.6 µg/1. 


However, the NPDES Re-applications Form 2C documents a non-detect analytical result for 


cyanide(< 1.5 µg/l). DOE/LANS request that EPA not include monitoring and reporting 


requirements or permit requirements for cyanide because no reasonable potential exists (see 


Table 2 and 5). 
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3. EPA's RP calculation sheet documents a reasonable potential for copper at Outfall 03A199, 
but monitoring/reporting requirements and effluent limits are not incorporated into the draft 


permit. Based on the copper result of 13 .2 µg/l and a hardness of 122 mg/I in the permit re


application Form 2C, the potential effluent limit should be 26. 7 µg/l. 


4. DOE/LANS request the deletion of the WET monitoring and reporting requirements for 
Outfall 03Al 99 based on past WET testing results (no lethal effects to test species at or 


below the critical dilution of 100%). See General Comment #6. 
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Outfall 


03A027• 


03A048" 


03A048• 


03A048" 


03A048" 


03A048" 


03A048" 


03A048• 


03All3" 


03A199* 


03A199• 


03A199" 


03A199* 


03A199" 
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Selenium Data 
Outfalls 03A027, 03A048, 03A113, and 03A199 


Chain Of Date Parameter Report lab Analytical 
Field Sample ID Custody No. Sampled Name Result Units Qualifier Detected Method Lab 


NPDES03A027-ll-13855 12-358 11/16/2011 selenium 11.8 ug/L y '.;.E~A:200.8 GEL 
NPDES03A027-11-13855 12-356 11/16/2011 selenium 1.02 ug/L N y ::.W-846:7742M SwRI 


NPDES03A048-ll-13856 433119 8/8/2011 selenium 2.8 ug/L J y EPA:200.8 GEL 
NPDES03A048-ll-13856 458320 8/8/2011 selenium 0.922 ug/L B y SW-846:7742 SwRI 


NP048-13-38787 2013-1107 7/10/2013 selenium 5.95 ug/L v ·,. .~ 200.8 .~ .;_ GEL 


NP048-13-38787 2013-1109 7/10/2013 selenium 1.00 ug/L y SW-846:7742 SwRI 


NP048-13-39240 2013-1231 7/18/2013 selenium 10.S ug/L y 200.8 GEL 
NP048-13-39241 2013-1232 7/18/2013 selenium 0.841 ug/L B y SW-846:7742 SwRI 


NP048-13-39242 2013-1295 7/22/2013 selenium 4.88 ug/L J y ~200.8 GEL 


NP048-13-39243 2013-1301 7/22/2013 selenium 0.88 ug/L B y SW-846:7742 SwRI 


NP048-13-39249 2013-1327 7/24/2013 selenium <1.50 ug/L u N '' or 200.8 ~ • ~ GEL 


NP048-13-39244 2013-1328 7/24/2013 selenium 0.83 ug/L y SW-846:7742 SwRI 


NP048-13-39245 2013-1381 7/29/2013 selenium 15.10 ug/L y -,·:200'.8< ~ GEL 


NP048-13-39248 2013-1382 7/ 29/ 2013 selenium 1.01 ug/L y SW-846:7742 SwRI 


NP048· 13-39246 2013-1440 7/31/2013 selenium 9.64 ug/L y .::~"";"200.8 ... GEL 


NP048·13-39247 2013-1441 7/31/2013 selenium 0.81 ug/L y SW-846:7742 SwRI 


NPDES03Al13-11-13857 543422 8/31/2011 I selenium I < 1.5 .. ug/L u N EPA:200JJ_'"_I GEL 


NPDES03All3-ll-13857 544153 8/31/2011 I selenium I 0.473 ug/L B y SW-846:7742 I SwRI 


NPDES03A199-11-13860 543422 8/31/2011 selenium 5.2 ug/L y _EP~:200.8 GEL 


NPDES03A199-11-13860 544153 8/31/2011 selenium 0.856 ug/L B y SW-846:7742 SwRI 


NP199-13-39283 2013-1234 7/18/2013 selenium 5.01 ug/L y 1 


EPA:200:S GEL 


NP199·13-39288 2013-1235 7/18/2013 selenium 0.856 ug/L B y SW-846:7742 SwRI 


NP199-13-39284 2013-1295 7/22/2013 selenium 2.82 ug/L I J y EPA:200.8 ; GEL 


NP199·13-39289 2013-1301 7/22/2013 selenium 0.745 ug/L B y SW-846:7742 SwRI 


NP199-13-39286 2013-1381 7/29/2013 selenium 3.07 ug/L J y - EPA:200.8 ·--: GEL 


I NP199-13-39291 2013-1382 7/29/2013 selenium 0.732 ug/L B I y SW-846:7742 SwRI 


NP199·13-39287 2013-1440 7/31/2013 selenium 1.97 ug/L J y 'EPA:200.8 GEL 


NP199-13-392292 2013-1441 7/31/ 2013 selenium I 0.754 ug/L B I I SW-846:7742 SwRI 


• Bromine used at Outalls 03A027, 03A048, 03All3, 03Al99 


• • No RP- Recalculation unecessary 


I #.# - ]Reported on Form 2C-positive interference 


I #.## I use to recalculate RP 
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Outfall Field Sample ID Chain Of Custody No. 


03A160 NPDES03A160-11-13858 349844 


03A160 NPlG0-13-39230 2013-1231 


03A160 NP160-13-39231 2013-1295 


03A160 NP160-13-39232 2013-1327 


03A160 NPlG0-13-39233 2013-1381 


03A160 NPlG0-13-39234 2013-1440 


Outfall Field Sample ID Chain Of Custody No. 


03A199 NPDE503A199-ll-13860 543422 


03A199 NP199·13-39283 2013-1234 


03A199 NP199-13-39284 2013-1295 
03A199 NP199-13-39285 2013-1327 


03A199 NP199-13-39286 2013-1381 


03A199 NP199-13·39287 2013-1440 


ENV-D0-13-0115 
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Cyanide Data 
Outfalls 03A160 and 03A199 


Screening 
Date Report Value(per 


Sampled Parameter Name Result NMIP) 


7/18/2011 Cyanide (Total) 0.0136 0.0136 


7/18/2013 Cyanide <0.00167 0.000835 


7/22/2013 Cyanide <0.00167 0 .000835 


7/24/2013 Cyanide < 0.00167 0.000835 


7/29/2013 Cyanide 0.00234 0.00234 


7/31/2013 Cyanide <0.00167 0.000835 


Geometric Mean• : 0.00157852 


Date Report 


Sampled Parameter Name Result Report Units 


8/31/2011 Cyanide (Total) < 0.0015•• mg/L 


7/18/2013 Cyanide ND ug/l 


7/22/2013 Cyanide ND ug/L 


7/24/2013 Cyanide ND ug/L 


7/29/2013 Cyanide ND ug/l 
7/31/2013 Cyanide ND ug/L 


Report 


Units 


mg/l 


mg/L 


mg/L 


mg/L 


mg/L 


mg/L 


mg/L 


Lab 


Qualifier 


u 
u 
u 
u 
u 
u 


( #.### I Reported on Form 2C 


lab 


Qualifier 


u 
u 
u 
J 


u 


Detected 


N 


N 


N 


N 


N 
N 


• Geometric mean used in RP calculation in Table 6 


Detected 


y 


N 


N 


N 
y 


N 


Analytical 
Method 


EPA:335.4 


335.4 


335.4 
335.4 


335.4 
335.4 


• • RP calculation for 03A199 has 13.6 ug/L entered for CN 


result which is the value used in the 03A160 RP calculation 
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Analytical 


Method Lab 


EPA:335.4 GEL 


335.4 GEL 


335.4 GEL 


335.4 GEL 


335.4 GEL 


335.4 GEL 


Lab 


GEL 


GEL 


GEL 
GEL 


GEL 
GEL 
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TABLE 3 


Outfall 03A027 
Original EPA Region 6 RP SprHdshaat Using 11.8 ug/L Selenium 


" I 9 c C· E F G ,.. J 
ifi Permitteel LANL I 
; !• NP DES Perm II No. NM0028355 
: '- Outfall No.Isl I 03All27 
: " Plan! Effluent Flow !MGDl 0.105 
22 Plant Effluenl Flow rctsl 0.16275 
_,-. I I 


RECEIVING STR~ DATA INPUT 


" I I I 
.--.r: Receivina Stream Name Sandia Canion 
:?; Basin Name I Rio G"""'e 
~o watert>odv Seoment Coda No. 20 6.4.126 
_ •. Is a publicly owned lake or reservoir (enter "1" If 11'1 a lake •rr W not) 0 


Are ac:u1e aauatic IWe criteria conaidered 11= HMUST enter " 1" for 2005 Slane 1 
', Are cllronic aquatic IWe aiterla considered fl • ves, O=nol 1 
~.1 A/a domestic water SUDDIV cnteria considered c1 = ves. O=no> 0 


Are imgation water suooiv crttena considered 11= Yes, O=nol 0 
... LivesloCk walemg and wildl~e habitat cr1taria aoonoa to all streams 


- I I 
. .- USuS Flow slation I I USGS 
~ Monrtonna station No. I SJR 


;,. Rece1vina Stream T Ss 1mw11 I 1.0833 
... ·-: Receiving Stream Hardness rma as1,;a1,;0s1 RANGE: 0 - 400 78.8 
. ~ Rece1v01g Stream Critical Low Flow 14U3> I els> 0.55 
.lj Receiving Stream Harmonic Mean Flow !cf 0.55 
•• J Avg. Weter Temperature ICl 17.1 
·• 3 pH (Ava) I 85 ... ; Fraction of stream allowed form 00na (F) 1 
o Fraction 01 1,;rrtlCBI Low Flow 055 


' I lnstraam waste Concentration 
. ',(' I Ambient Effluent Acute Domestic Chronic 
.: 1 POLLUTANTS Cone Cone. Aaualic Suooiv Aauatic 


1.; ; I CAS No. MOL Call•n/11 Ce1t...n1 2.13"Ce ddom '"" Cd (uQ/1) 


'.! ~ Merwrv, dissolved 7439-97 0.005 0 0 0 
'.· Morcurv. total 7439-97 0.005 0 0 0 


·:: Mo~num dssolve 743s-98- 0 0 0 
·.r. Mol~num total reo 7439-98- 0 0 0 
· - Nicko~ dissolved (Pl 7440-02 0.5 0.72985 1.554588 0.354976 0.354976 


:elanlum. dissolved (I 7782-49- 5 11.8 25.134 5.739121 5.739121 
Jelenium. dis (su4 >500 mg/I) 5 0 0 0 


· ., Seleni<Jm, total recova 7782-49- 5 11.8 25.134 6.739121 5.739121 


·' . Silver dissolved 7440-22 0.5 0 0 0 0 
· t:"'I Thallium dissolved IP 7440-28-< 0.5 0 0 0 
'• ~ Zinc. dissolved 7441l-66-< 20 1.62255 3.456022 0.789151 0.789151 
" < Cvanlde total recoven 57-12-5 10 0 0 0 
·.~. Dioxin I 1764-01~ 0.00001 0 0 0 


I L ivestock Acute 
:: ·o POLLUTANTS CASNo. STORET Oomesli< lrriaation or WlldldE Aauatic 
: '9 I Limits Limits Limrts Limtts 


METALS ANO CYANIDE HTotal . - Antimony, Total (P) 17440-36 01097 NIA NIA NIA NIA 
.. Arsen ic Total (Pl 1744D-38- 1002 NIA NIA NIA NIA 
lL Barvlllum Total 17440-41- 01012 NIA NIA NIA NIA 


. ·- Cadmium Total 17440-43- 01027 NJA NIA NIA NIA 
.:J~ Chromium 11111. dissolv.16065-83- 01033 NIA NIA NIA NIA 
·: · ChromiumlVll . dissolv18S40-29- 01034 NJA NIA NJA NIA 


··' Chromium Total 7440-47 01034 NIA NIA NIA NIA 
,. c~~r Total 7440-~~ 01042 NIA NIA NIA NIA 


---Lead Total 7439-92- 01051 NIA NIA NIA NJA 
: ·, ~ Manaaneae di.sao111e< 7439-96 01056 NIA NIA NIA NIA 
.;i::..:: Mercurv Total 7439-97 71900 NIA NIA NIA NIA 
·O.: Marcurv. Total 7439-97 71900 NIA N/A NIA NIA 


·- MoMv1Anum dissolve 7439-98- 1060 NJA N/A NIA NIA 
.:r.i:: Mol~num total~ 7439-98- 01062 NJA NJA NIA N/A 
"•r Nicl<el Total IPI 744().()2 01067 NIA NIA NIA NIA 


·' . Selenium Total !Pl 7782-49- 01147 NIA NIA NIA NIA 
J; Selenium Total fS04 >500 ma/ 01147 NJA NIA NIA NIA 


" Selelllum Tolaf raco,. 7782·49- 01147 NJA NIA '21.89708 20 
~ ' Silver Total 7440-22• 01077 NIA NIA NIA NIA 


' Thal lium Total tPl 7440-28- 01059 NJA NIA NIA NIA 
- Zinc Total 744~ 1092 NIA NIA NIA NIA .. Cyanld& tolal recove11 57-12-5 00720 NIA NIA NIA NIA 


K I I I. I I ... 0 I f' I 
I I I I 
I I I I 
I I I 


For industrial and federal facir v use the hlohe1t mon thly average now 
low for the oast 24 months. For POTWs use the deslan f 


Outfall 001 's TSS 
Outfall 001's Hardness 
Outfall 001 's Lona-term now 
Enter harmonic mean or mod;t1ed harmonic mean flow aata 


I I I 
I I I 


Enter 1, W stream mo~·~· d ata IS not ava11J:1n1e or orintarmrtl 


Livestock~ Awte Chronic Human Need 
Human Domestic lrriaalion Wildlife Aaualic Aauallc 
Heelth Criton a Criteria Criteria Criteria Crttaria 


)d,hhl•lllll ua/1 Ua/I uall Ua/I Ua/I 
0 1E+100 1E•100 1E+100 1 .4 0.77 
0 2 1E+100 0.77 1E+100 1E•100 
0 1E•100 1000 1E•100 1E+100 1E+100 
0 1E•100 1E+100 1E+100 7920 1895 


0.354976 700 1E•100 1E•100 382.7593 42.51274 
5.739121 50 130 50 1E•100 1E•100 


0 50 250 50 1E•100 1E+100 
5.739121 1E•100 1E+100 5 20 5 


0 1E•100 1E+100 1E•100 2.135224 1E•100 
0 2 1E+100 1E+100 1E+100 1E+100 


0.789151 10500 2000 25000 128.834 97.60976 
0 200 1E+100 5.2 22 5.2 
0 3.00E-05 1E+100 1E+100 1E+100 1E+100 


Ctvonic Human Daitv Monthly D11rv Me> MonrAw 
AQuatic Health Max Con< Ava Cone Total Total -
L imtts Llmils unJI uall ~ ·~· '""' 


' 
NIA NIA NIA NIA NJA ' N/A 
N/A NIA NIA NIA N/A· NIA 
NIA NIA NIA NIA NJA ' NIA 
NJA NIA NIA NIA NJA NlA 
NIA NIA NIA NIA , NIA NIA .. 
NIA NIA NJA NIA NIA NIA . 
NIA NIA NIA NIA 


,, 
NIA• NIA 


NIA NIA NIA NIA . NIA - NIA 
NIA NIA NIA NIA NJA ' NIA 
NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NJA NIA N/A 
NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA. . NIA 
NIA NIA NIA NIA NIA '-• NIA 
NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NIA • NIA ' NIA 


21 .89708 NIA 20 13.33333 20 13.33333 
NIA NIA NIA NIA • NIA t.llA 
NIA NIA NIA NIA NIA t NIA " 
NIA NIA NIA NIA NIA NIA 
NIA NIA NJA NIA NIA :: NIA' 


RP Spreadsheet 


U1lng 1 .02 ug/L 
Value for 
Selenium 


(Method 7742). 
enl slraams No RP for 


Selenium. 


AmbK1nl Elfluent 
Cone Cone 
Cau~n Cet1Md\ 


0.729853 
1.02 


· 1.02 
0 


1.622546 


DailllMe> Mon. Ava 
Tolll Tola! 


·~· ·-
' 


NIA NIA 
NIA ' NIA 
NIA NIA 
NIA'' NIA 
NIA NlA 
NIA • NIA 
NIA " NIA 
NIA NIA 
NIA' NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 


_NIA NIA 
NJA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 


Note: No limits in draft permit for selenium Recommend no permit limit 
for selenium. 
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TABLE4 


Outfall 03A048 
Original EPA Region 6 Spreadsheet using 2.8 ug/L Selenium Value 


17 A I B c 0 E F G I I J K L M I N 0 p I 
18 Permltteel l.ANL I I l 
19 NPOES Perm~ No. NM0028!55 I l 
20 Outfall No.11\ 03AG48 I I I 
21 P111t1I Efftuenl Flow n GO\ 0.104 I Fot lndu.1trill and '9d• IW ta....,.· UM the h...,.HI mot1t~ WV. • .... 
22 Plent Effluent Flow lc:fsl 0 .1812 I fot V'I• ..... t 24 m>nth1. For POTWI, UH the c'8s1nn fta.rt 


23 I I 
24 RECEIVING STREAM DATA INPUT 
25 I I 
26 Receivina Stream Name Loi Alomos C1n""n 
27 Basin Name Rlo ~-oAe 


28 Waterl>odv Seamen! Coda No. 20.ll.4.1'8 
29 15 a n1_,.,., owned t.ke °' raservotr (enter · 1• 1t tr& a lak• -0- If not\ 0 
30 Ara aaJte anwrtic me aiterta considered 11" ...... UST e nter •1• fo r 2005 StaM 1 
3 1 Are chronic eauatlc life aitaria considered l1• ves O=no\ I 0 
32 Ara domestic water 1unn1 .. criteria considered 11• ves O=no\ I 0 
33 Are inioation water 1unnN criteria conslda"'d l 1;; vas O=nol I 0 
34 Livestodc waterina and wildlife habitat aft.aria arv'lilled lo all streams 
35 I I I I 
36 USGS Flow Station t I I USGS 
37 'Ml Monitorino Stallon No. I I SJR 
38 Receivina Sb'eam TSS fl'TV'lll\ I I 1 For ln1nnftM1 1b H "' enter elfta nt T6S 


39 Recervmn Stream Hardness ,....,. asCaCOs\ RANGE: 0 - 400 179 fot lnterm1Wlt 1b11rn. erttt efl\J• nt Hardn"" '11 no d1ta. 20"""' ii UHdl 


40 Recelvino Straam Critical Low Flow 14031 lc:fsl 0 Ent.tr V lot lntennment •ll•em 1nd •11:.1. I 
41 Reeetvina S tream Hamionlc Mean Flow lcfsl 0.00156 Enter h1rmonk mean or nvx!il'IH h11,nanlc nwan row d• t• 


42 Ava. Water Tem,...rature 1c1 I 20.3 I I I 


431oH !Avnl I I I 8.4 I I 


44 Ftaction of stream allowed tor mixina IF\ 1 E.nt111\. ff l1rH m-....-,,. _,, cl1l1 bnot1w .. blt or for lnl11m~ 1nt 1tr11ms.. 


45 Fraction ol Critical Low Flow 0 
139 I lns-tream Wist.I ConcentraUon 1..1vos·-· Acute Chronic Human Need 
140 I Ambient EMuent Acute Domestic Chronic Human Dom ea tic lrrination Wlldlite Anuatic An uetic 


141 POLLUTANTS Cone Cone. Aauatic SU""ru Aouauc Haallh Criteria Criteria Criteria Criteria Criteria 
142 I CAS No. MOL Ca ut1lll Ce, ... ~ 2 .13"C. "' dotn .... Cd '"""' 'dhh .... . unA ....... .... 


""" """ 143 Marntn1 dissolved 743&-97-f 0.005 0 0 0 0 1E•100 1E• 100 1E+100 1.4 o.n 
144 M•rcurv. total 743&-97-f 0.005 0 0 0 0 2 1E+100 0.77 1E+100 1E+100 


145 MollA>denutn d iHoiV 7439-98-7 0 0 0 0 1E+100 1000 1E+100 1E+100 1E+100 


148 totaln 7439-98-7 0 0 0 0 1E+100 1E+100 1E+100 7920 1895 


147 Nicl<.ol. dl1solved IP 7440-02-( 0.6 O.eo4027 1.2 865n 1.288577 1.2885n 1.274324 700 1E+100 1E+100 7158.2837 8 5.10824 


148 Selen•"" dlssolved 7782"49-2 5 2.8 5.964 5.964 5.964 5.9072 50 130 50 1E+100 1E+100 
149 Selenium di• ! S04 >500 mall} 5 0 0 0 0 50 250 50 1E+100 1E+100 


150 Selenh.m total """"' 7782"49-2 5 2.8 5.964 5.964 5.964 5.9072 1E• 100 1E+100 5 20 5 


151 Sitver: diasotvad 7440-22~ 0.5 0 0 0 0 0 1E+100 1E+100 1E+100 8.758398 1E+100 
152 Thallllum dluolved 7440-2 11-1 0 .6 0 0 0 0 2 1E+100 1E+100 1E+100 1E+100 
153 Zinc dissolved 1~~ 20 0 0 0 0 0 10500 2000 25000 271.8904 205.8552 
154 ;CVanide to\al rarnye 57-12-5 10 0 0 0 0 200 1E+100 6.2 22 5.2 
155 Dioxin 1784-01..fl 0.00001 0 0 0 0 3.00E-05 1E+100 1E+100 1E+100 1c+100 


277 I Uvestock Acute Chronic Human Dea;; Monlhtu Oall•Mu Mon. A--
278 POU.VTANTS CAS No. STORET Domes tie lnlnation orWldlifa At1uatic Anuatic Haallh Max Co~ AY,.,Conc 1 T~-· Total 
279 I Limits Um its U m its Um its Um Its Limits unn unn .~ ,.cc. -


296 METALS ANO CYANIDE aa Toll! 
296 An~monv Total IP\ 7440--~ 0 1097 NIA NIA NIA NIA NIA NIA NIA NIA ' " 'A 


... , .. 
297 Arsenic Total IP\ 17440-38- 1002 NIA NIA NIA NIA NI• 9.0811538 9.0 Be538 8 13.44808 13.32 
298 BarvlRum Total 7440-41- 01012 NIA NIA NIA NIA NIA NIA NIA NIA • NlA "'A 
299 Cadmium Total 7440-43- 01027 NIA NIA NIA NIA NIA NIA NIA NIA NIA• WA • 


300 Ctvomium nm ciuo11eoss-al- 01033 NIA NIA NIA NIA NIA NIA NIA NIA ' NIA NIA 
301 Chromium M\ dsso18540-29- 01034 NIA NIA NIA NIA NIA NIA NIA NIA . ~- 'NU 


302 Chromium Total 7440-47- 01034 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
303 Cooo•r Total 7440-~ 01042 N/A NIA NIA NIA NIA NIA NIA NIA ! .,,. NIA 
304 LHd Total 743&-92-1 01061 NIA NIA NIA NIA NIA NIA NIA NIA •NIA '"NIA 
305 Ml-!11.,,.~. diuovtj 743&-~ 01058 NIA NIA NIA NIA NIA NIA NIA NIA - .NIA NIA 
308 Mo1aJrv. Tote! 743&-97 71900 NIA NIA NIA NIA NIA NIA NIA NIA - NIA NIA 
307 Merwrv. Total 7439-97 71900 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA' 
308 ..,.. ___ num d iuof1 7439-911- 1080 NIA NIA NIA NIA NIA NIA NIA NIA " 'A - . .,NJA 


309 ~num tataJ N 7439-98- 01082 NIA NIA NIA NIA NIA NIA NIA NIA [ j NIA NIA 
310 Nlclcel Tot.allPI 7440-02- 01087 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
311 Selenium Total P 7782"49- 01147 NIA NIA NIA NIA NIA NIA NIA NIA ,, NIA NIA 
312 Selenium Total 1$04 >500 - 01147 NIA NIA NIA NIA NIA NIA NIA NIA .1 NIA ' NIA 
313 5elerium Tot.al - n82-<19- 01147 NIA MIA 5 NIA NIA NIA 5 5 5 5 
3 14 Silver Tot.al 7440-22- 0 1077 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
315 Thallium Total IPI 7440-28- 01059 NIA NIA NIA NIA NIA NIA NIA NIA NIA • NIA 
318 Zlnc Total 7 ...... rUtA 1092 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
317 1r.. ... n M"U>. lot.a1 recov1 57-12-5 oono NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
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RP Spreadsheet 
Using 0.922 u9'1-


Value for 
Selenium 


(Method 7742). 
No RP for 
Selen ium. 


Ambient Effluent 
Cone Cone. 


C. •~n Ce·~· 


O.ll0403 
0.922 


0.82l 
0 


0 


01llvMu Mon. •-
Total Tot.al 


. UM ..... .-
NIA NIA 


13.4481 13.32 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA •~ NIA 
NIA I NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 


Recommend no 
permit limit for 


selenium 
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k 
; ;,, 
[CJ 


21 
:'2 
23 
2·1 
:-is 
25 
21 
: !3 
29 
$) 


JI 


32 
JJ 
;4 
J:) 
J5 
J < 
JS 
39 
40 
4 I 
.12 
-l:! 
-l•I 


·>5 


! 39 
140 


1?. l 


1-:: 
"I) 


' 4 


i ~:' 


1.10 
;.19 


!SC 
1!'.. I 
1!J:? 
15J 


154 
1!>5 
711 
2 i 6 
~:--~ 


:·oG 
296 
2fi7 


296 
:?99 
300 
JOI 
'.>C2 
303 
304 
J G5 
JC<; 


307 
:;us 
JC9 
~ 10 
3 1 1 
:; ,: 
31.l 
311, 


3 15 
3 15 
317 
31& 


B I c I D 
Pennittee I I 
NPDES Permit No. I 
OuttaH No.Isl I 


TABLE 5 


Outfall 03A199 Ephemeral 
Original EPA Region 6 RP Spreadsheet Using 5.2 ug/L 


Seleium and 13.6 ug/L Cyanide Values 


E F G H J I p K L M 
LANL I 
NM0028355 
03A199 


N 0 0 


Plant Eftluont Flow IMGDI 0.0395 
Plant Eftluent Flow (dsl 0.061225 


For lnduswtal '"1d federal faclll rv. use the hlohut mon thly average now 
ow. for the oaat 24 months. For POTWs use the de&lan ft 


I 
RECEIVING STREAM DATA INPUT 


I I 
Recelllino Stream Name Sandia C&nvon 
Ba&ln Namol Rio Grande 
Waterl>ody Seoment Code No. 2064.128 
Is a oubllclv owned lake or reservoir (entBf •1• 11 lrs a lake ' 'O'' ~ noO 0 
Are aaite 8Quatic life aiterie considered 11.,~ ST entBf •1• for 2005 St 1 
Ans c:htcnlc aauadc life aiteria considered 11= ves O=nol I 1 
Ans domestic water sunnN cliterfa considered fl= ves Q;nol 0 
Are ill1oatlon waler sunniv criteria considered 11= yes, O=nal 0 
Livestock watering and wildlne habitat criteria ao1 ied to all stream• 


I I 
USGS Flow Slation I USGS 
WO Monitorino Station No. SJR 
Recelvlno Stream TSS '~" 4.3 auttall 001's TSS 
Recelvlna Stream Hardness lmw asCaCOsJ RANGE: 0 - 400 122 Outran 001'• Hardness 
Recelvlna Stream Crttlcal Low Flow f4Q31 Ids\ 0 Outtell 001'1 1 """"•rm ftow 
Recelvlna Stream Hannonle Mean Flow (dsl 0.00155 EnlBf harmonic mean or modified harmonic mean ftow data 
Ava. Water Tem""ralure IC\ 21.4 I I 
cH rAvnl l 8.2 I 
Fraction of stream allowed fO( mixlna (Fl 1 Enl8r 1 '' atrHm moro oNN data is not avall•blt or for lnterrament atre 
Fraction or Critical Low Flow 0 


B I c ::l E F G '1 J p K L M N 0 0 
I lnstream waste Concentration Livest"""' Acute Chronic Human Need 
I Amblen Eftluent Acute Domeatic Chronic Human Domes be 11\'iQation Wldlne Aauatic Aouatic 


POLLUTANTS Cone Cone. Aauatie Sunn IV Aauatic Health Criteria Criteria Criteria Criteria Criteria 
I CAS No. MOL a11J11 Celu!llll 2.13"Ce ddom"~ Cdlualll t:dhhruru uQ/l Ua/I unn uall uan 


Marc.JN. diuolved 7439-97~ 0.005 0 0 0 0 1E+100 1E+100 1E+100 1.4 0.77 
MeraJrv. total 7439-97~ 0.005 0.01 0.0213 0.0213 0.0213 0.020774 2 1E+100 0.77 1E+100 1E+100 
Mol~-disaoi"" 7439-98- 2.8 5.964 5.964 5.964 5.816741 1E+100 1000 1E+100 1E+100 1E+100 
Mol""""run total r"°' 7439-98- 2.8 5.964 5.964 5.964 5.816741 1E+100 1E+100 1E+100 7920 1895 
Nickel diuolved rPl 7440-02~ 0.5 0.380712 0.810916 0.810916 0.810916 0.790894 700 1E+100 1E+100 554.0195 61.53446 
Selenium dluolved IF 7782-49- 5 0 0 0 0 50 130 50 1E+100 1E+100 
Selenium, dis IS04 >500 m!llll 5 0 0 0 0 50 250 50 1E•100 1E+100 
Selenium. Iota!""""""" 7782-49-2 5 52 11.076 11.076 11.076 10.80252 1E+100 1E+100 5 20 5 
Silver dissolved 7440-22-' 0.5 0.060833 0.129575 0.129575 0.129575 0.126376 1E+100 1E+100 1E+100 4.528529 1E+100 
ThalM" - diosolved n> 7440-28.l 0.5 0 0 0 0 2 1E+100 1E+100 1E+100 1E+100 
Zinc, dissolved 7"""""" 20 1.46«77 3.119336 3.119336 3.11933E 3.042316 10500 2000 25000 191.7191 145.2584 
Cyanide, total r8ClOl/et1 57-12-5 10 13.11 28.968 28.968 28.968 28.25274 200 1E+100 5.2 22 5.2 
Dioxin I 1764-01..S 1E-OS 0 0 0 0 3.00E-05 1E+100 1E+100 1E+100 1E+100 


e I c :> !: F u H J p K L M N 0 0 
I Livestod< Acute Chronic Human Dallv Monthly DlllYMI> Man.Ava 


POLLUTANTS CAS No. TOR ET Domestic lnillation orWldlif! Aouatic Aouatic Heahh Max Cone AvoCon< Total Totli 
I Um Its Limits Um Its Llmlls Limits Limits uall uall LIDA ..,,... 


METALS ANO CYANIDE. a Total . 
Antimonv Total f Pl 1744 -~ 01097 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Arsenic T otel IPl 17440-38- 1002 NiA NIA NIA NIA NIA NIA NIA NIA ' NIA • NIA 
Bervllium Total 17440-41- 01012 NIA NIA NIA NIA NIA NIA NIA NIA NIA•- NIA 
Cadmium Total 17440-43- 01027 NIA NIA NIA NIA NIA NIA NIA NIA ·-~ NIA NIA 


Chromium 11111 di1aalv11606S.83- 01033 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
ChromlumMI dlaaalv.1854()-29- 01034 NIA NIA NIA NIA NIA NIA NIA NIA _NIA NIA 
Chromium Total 7440-47~ 01034 NIA NIA NIA NIA NIA NIA NIA NIA ' NIA f NIA 
"""""''Total 7440.5().j 01042 NIA NIA NIA NIA 10.8144.:l NIA 10.81443 10.81 ..... ' '28.74432 28.74432 
Lead Tolal I 7439-92-1 01051 NIA NIA NIA NIA NIA NIA NIA NIA NIAL NIA> 
Manaanese di&aovle< 7439.Q6..! 01056 NIA NIA NIA NIA NIA NIA NIA NIA .NIA NIA 
Men:urv. Total 7439-97~ 71900 NIA NIA NIA NIA NIA NIA NIA NIA I' NIA' NIA 
Mercurv. Total 7439-97.l 71900 NIA NIA NIA NIA NIA NIA NIA NIA 1


"':" NIA ,, NIA 
Mol........_ om dlsaalv• 7439-98- 1060 NIA NIA NIA NIA NIA NIA NIA NIA NIA • NIA 
MolvtvtAnum total ran. 7439-98- 01<162 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Nlclcel Total IPI 7440-02.l 01087 NIA NIA NIA NIA NIA NIA NIA NIA t NIA 1NIA . 
Selenk.m Total (Pl 7782-49- 01147 NIA NIA NIA NIA NIA NIA NIA NIA NIA - NIA · 
Selenium Total IS04 >500 " """ 01147 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
511.,...., Totalr-• 7782-49-: 01147 NIA NIA 5 NIA 5 NIA 5 5 5 5 
Sliver Totall 7440-22 ... 01077 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Thallium Total {Pl 7440-28-( 01059 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Zinc Total I 744n.M..0 1092 NIA NIA NIA NIA NIA NIA NIA NIA NIA" NIA 
Cv......,. I01ll recoven 5M2..S: 00720 - NIA ' , NIA 52 22 •5.2) NIA 5.2 • ... 5.2 ,, " 52 • 52 


Note: No limits in draft permit for copper, selenium, cyanide 
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""'· 


RP SpreadahHI Ualng 0.856 ugll Value 
for Salanlum (Method 17421and0.0 uglL 


value for Cyanide (H reportod In 
reapplleaUonl. No RP for Selenium. No 


RP rorCyanlda. 


Ambient Efftuent 
Cone Cone. 


Ce"~"' Celuo/11 


0.01 
25 
2.8 


0.380712 


0.161 
o.nMR.''' 


1.48447i 


• 
~ () 


Dalv M81 Mort A""' 
Total '' Total 


'""' Uoll 


' 
NIA NIA 
NIA - ~NIA 


NIA . NIA 
NIA NIA-< 
NIA " NIA 
NIA " NIA 


•1 N1Ali. _ ... NIA .c 


2674432 28:74432 
NIA • I NIA 
NIA NIA 
NIP: • • NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 


Recommend no permit limits 
for selenium and cyanide 
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TABLE 6 


Outfall 03A160 
Original EPA Region 6 Spreadsheet Using 13.6 ug/L Cyanide Value 


I I 
Perminee I LANL I 
NPDES Permit No. Nt.40028355 
Outfall No.(s) 03A160 
Plant Emuent Flow IMGD\ 0 .002 For indu1trt11 and fedlr11 facnitt. u.ae the hk:lhett monthtv IVll'al"lia 
Plant Emuent Flow lcfsl 0.0031 (0< the mat 2.C months . For POlW•, UH the de skin ftoW. 


I I 
RECEIVING STREAM DATA INPUT 


I I 
Recelv!na Stream Name Ten She· Canvon 
Basin Name I Rio Grande 
Waterbodv Seoment Code No. 20.8.4 .128 
Is a oubllclv owned lab or resel'iolr lenter ·1 ·if irs a lake ·o· If not 0 
Ale aaile aauatlc life criteria oonsidefed 11 .. tMUST enter ·1· for 2005 Stam 1 
Ale chronic aau11Uc l~e aileria considered 11 = ves O•nol 0 
Ale domestic waler sunnrv crileria considered 11 = ves O•nol 0 
Ale lrriaaUon waler sunnrv crileria considered (1 • ves O=no) 0 
livesloc:i< walerinn and wildlife habilat crileria """lied to all streams 


I I 
USGS Flow Slation I USGS 
INO Monltottna Station No. SJR 
Recelvlna Stream TSS r~m 1 For lnternitlent 11.tHm. enter efftuent TSS 


Recelvlno Stream Hardness lmall as CaCOsl RANGE: 0 • 400 118 For lnlltn'Wttent 1ve1m. enter 1flllu1nt Han:jneu Uf no dlt.I, 20 nw ii used) 


Receiv!na Stream Critical Low Flow (403) (cfs) 0 Enter "O"' for intermhtenl rtream and like. 
Receiv!na Stream Hannonic Mean Flow (c:b 0.00155 Enter hannonic men or modified hermonic; me1n lbllt dlt.I 
Ava. water T.....,erature ICl I I I I 
pH IAvol I I I 8.7 I I I 
Fraction of stream allowed for mhdng CF) 1 E"ter 1, tf 1tr11m mon:ihot )CJY dall is not i1v1illbl1 or for intermittent 1"91m1. 
Fraction of Critical l ow Flow 0 


I lnstream waste Concentration livestocn Acute Chronic Human Need 


I Ambient Emuent Aaite Domestic Chronic Human Domestic Irrigation Wiidiife Aquatic Aquatic 


POLLUTANTS Cone Cone. AQuaUc Supply Aquatic Heallh Criteria CrHeria Criteria Criteria Criteria 
I CASNo. MOL Caluan> Ce(unA\ 2.13"Ce d dom1un. Cdlualll )d,hhluan uan UQ/1 uan ua/1 uan 


Mercurv. dissolved 7439.97.5 0.005 0 0 0 0 1E+100 1E+100 1E+100 1.4 0.77 


Mercurv lolal 7439-97-6 0.005 0.0042 0.008946 0.008946 0.008946 0.005964 2 1E+100 0.77 1E+100 1E+100 
Molvlldenum dlssolv< 7439-98-7 0 0 0 0 1E+100 1000 1E+100 1E+100 1E+100 
Molvbdenum total re< 7439.99.7 0 0 0 0 1E+100 1E+100 1E+100 7920 1895 
Nickel dinolved IP) 7440-02-0 0.5 0 .90604 1.929866 1.929866 1.929866 1.286577 700 1E+100 1E+100 538.6129 59.82327 
Selenium dissolved I 7782-41i·2 5 0 0 0 0 50 130 50 1E+100 1E+100 
Selenium. dis IS04 >500 maltl 5 0 0 0 0 50 250 50 1E+100 1E+100 
Selenium total reoo" 7782-49-2 5 0 0 0 0 1E+100 1E+100 5 20 5 
Sliver dissolved 74'1().22-4 0.5 0 0 0 0 1E+100 1E+100 1E+100 4 .276174 1E+100 
ThaAlum dissclved t 7«().26-0 0.5 0 0 0 0 2 1E+100 1E+100 1E+100 1E+100 
Zlnc. dissoh1ed 7~ 20 1.955556 4.165333 4.165333 4.165333 2.776889 10500 2000 25000 185.9941 140.9205 


Cvarude, tolal """"""' 57· 12·5 10 13.6 28.968 28.988 28.968 19.312 200 1E+100 5.2 22 5.2 


Dioxin I 1764-01-6 0.00001 0 0 0 0 3.00E-05 1E+100 1E+100 1E+100 1E+100 


I livestock Aaile Chronic Human Dailv Month Iv """"Max Mon. Ava 


POLLUTANTS CASNo. STORET Domestic lrriaallon or Wlldlne AouaUc Am.Jatic Hoallh Max Cone Ava Cone lotal Total 
r llmi1s l imits limits limits limits Limits ugll uan ' uClll U4A 


METALS AND CYANIDE aa Total 
AnUm~ Total IPl 7«0-38-0 01097 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Arsenic Tolal (Pl 7«().38-2 1002 NIA NIA NIA NIA NIA 13.5 13.5 9 19.98 13.32 
BervHlum Total 7440-41-7 01012 NJA NJA NIA NIA NIA NIA NIA NIA NIA NIA 


Cadmium Total 7440.43·9 01027 NIA NIA NIA NIA NIA NIA NIA NIA ' NIA NIA 
Chromium lllll. dissol1606>83- 01033 NIA NIA NIA NIA NIA NIA NIA NIA ' NIA NIA 
Chromium rvn. dissol18540-29-I 01034 NIA NIA NIA NIA NIA NIA NIA NIA NIA ' NIA 
Chromium Tolal 7440-47.3 01034 NIA NIA NIA NIA NIA NIA NIA NIA '"'NIA . ' NIA 
Con~r Total 74'10.50-8 01042 NIA NIA NIA 15.70717 NIA NIA 15.70717 10.471« 32.04282 21 .311175 
Lead. Tolal 7439·92-1 01051 NIA NIA NIA NIA NIA NIA NIA NIA N/A NIA 


Mancianaae dlss"""" 7439.96.5 01056 NIA NIA NIA NIA NIA N/A NIA NIA I• ' NIA' •NIA 
Mercul'i, Total 7439-97·6 71900 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Mercurv. Tolal 743S.97-6 71900 NIA NIA NIA N/A NIA NIA NIA NIA NIA•• - NIA 


1 Mn1Vtv1anum dissolv 7439.99.7 1060 NIA NIA NIA NIA N/A NIA NIA NIA NIA ' N/A 
MQM\/lenum total re< 7439-98·7 01062 NIA N/A NIA N/A NIA NIA NIA NIA NIA· NIA 
Nicicel Total (Pl 7«0-02-0 01067 NIA NIA NIA NIA NIA NIA NIA NIA - NIA NIA 
Selenium. Total (P) 7782-49·2 01147 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Selenium. Tolal IS04 >500 mnn 01147 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Selenium T olal reoo1 7782-41}.2 01147 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
Silver Tolal 74'1().22·4 01077 NIA NIA NIA NIA NIA NIA NIA NIA NIA .NIA 
ThalHium Total !Pl 7440.28-0 01059 NIA NIA NIA NIA NIA NIA NIA NIA N/A NIA 
Zinc Tolal 7440.68-6 1092 NIA NIA NIA NIA NIA NIA NIA NIA NIA N/A 
,,_ total 11100VI 57·12·5 00720 NIA NIA 5.2 22 NIA NIA 5.2 5.2 5 .2 52 


ENV-00-13-0115 17 


!ow 


RP Spreadsheet 
Using 1.579 ug/L 


Value for 
Cyanide 


(Mgeometric 
Mean per NMIP). 


No RP for 
Cyanide. 


Ambient Emuent 
Cone Cone. 


ca runAI Celualll 


0.0042 


0.90604 


1955556 
1.579 


DduMu Mon.Ava 
Talal Total 


""" unJI 


NIA NIA 
1998 13.32 
NIA NIA 


' NIA NIA 
N/A NIA 
NIA NIA 
NIA NIA 


32.04282 21 .311175 
NIA• NIA 
NIA NIA 
NIA 'N/A 
IN/A • NIA 
NIA N/A 


' N/A NIA 
1N/A NIA 
N/A NIA' 
N/A N/A 
NIA NIA 


• NIA NIA 
N/A NIA 
NIA NIA 
NIA NIA 


Recommend no 
permit limit for 


cyanide 


LAUR-13-26245 








Isotopic evidence for reduction of anthropogenic hexavalent chromi ... http://www.sciencedirect.com/science/artic le/pii/S0009254 11 40011 32 


l of 31 


Journals Books Shopping cart Sign in Help You have Gu es1 access lo 
ScienceDirect Find c•1Jt rn•Jre ... 


Article outline 


Highlights 


Abstract 


Abbreviations 


Keywords 


1. Introduction 


2. Methods 


3. Results and discussion 


4. Conclusions 


Acknowledgments 


References 


Figures end tables 


- - · .. . -
·-~ -


.:.:- : ., ' .. 
·~-= -- "l. 


_,_ :-· : .. 


:;·..--~~ 
.· / ~-· 


_ .... • .. --........ 1· 


.t·-· l 


.•• I . ....... 
. .- ~ '· .. ~-=-.:~_ ': i 


. ~;--1:. 
~: ; 


ec0005 


Supplementary Fig. 1 


Supplementary Fig . 2 


supplementary Fig . 3 


Supplementary Fig. 4 


ADVERTISEMENT 


Show full oumne 


EVENTS YOU MAY BE INTERESTED IN 


Managing the Hazards of Flare 
0'tlrrE ·:::-. Disposal Systems 


10-11 Nov 2015 


London, United Kingdom 


l nternational Conference on Advanced 
Nanoscience and Nanotechnology 


8-11 Dec 2015 


Guwahati, India 


I EEE IAS Joint lndustna1 and Commercial 
Power Systems/ Petroleum and Chemical 
Indust ry Conference 


19-21 Nov 20 15 


Hyderabad, India 


More events » 


Powered by GLOBALEVol•:TSLIST 


Download PDF _ Export _J Search Sc1enceDirecl 
. r:w ----·--------.' t:.."J Advanced search 


EXHIBIT 


Chemical Geology 


if~. 
PP 


Volume 373, 12 May 2014, Pages 1-9 I i 
~----· 


Isotopic evidence for reduction of anthropogenic hexavalent 


chromium in Los Alamos National Laboratory groundwater 


Jeffrey M. Heikoop•· , Thomas M. Johnsonb, Kay H. Birdsell•, Patrick Longmire•· 


1, Donald D. Hickmott•. Elaine P. Jacobs", David E. Broxton•, Danny Katzmanc, Velimir 


V. Vesselinov•, Mei Ding• , David T. Vaniman•, Steven L. Reneau•, Tim J. Goeringc, 


Justin G lessnerb· 2 , Anirban Basub· 3 


Under a Creative Commons license 


Show more 


doi:1D.1016/j.chemgeo.201 4.02.022 Get rights and content 


O~rt Mcctss 


Highlights 


• Study using Cr isotopes in groundwater to characterize contaminant attenuation 


• Cr isotopes indicate chromate reduction between surface and regional groundwater. 


• Chromate reduction is most strongly associated with basalts. 


Abstract 


Reduction of toxic Cr(VI) to less toxic Cr( Ill) is an important process for attenuating Cr(VI) 


transport in groundwater. This process results in immobilization of chromium as Cr(lll) 


and effectively decreases the overall mobility of the chromium inventory. During both 


a biotic and biotic reduction of Cr(VI) to Cr(lll), a kinetic isotope effect occurs in which the 


lighter isotope, 52Cr, reacts preferentially, leaving the remaining dissolved Cr(VI) 


enriched in the heavier isotope, 53Cr. Cr isotopes have proven to be a useful tool for 


estimating the magnitude of Cr(VI) reduction and for determining where in a hydrologic 


system reduction is occurring. In this paper, we d iscuss patterns of reduction in perched


intermediate and regional aquifer systems contaminated with Cr(VI) related to historical 


use of potassium dichromate as an anticorrosion agent in cooling towers at a power plant 


at the Los Alamos National Laboratory in northern New Mexico. We utilize Cr isotopes to 


assess the relative effects of mixing and reduction on measured o53Cr in groundwater, 


with an emphasis on where in the system reduction occurs. Chromium isotope 


measurements provide strong evidence for reduction of Cr(VI) in vadose zone basalts. 


Abbreviations 


LANL, Los A lamos National Laboratory; RLWTF, Radioactive Liquid Waste Treatment 


Facility; TA, Technical Area 


Keywords 


Chromium; Contamination; Chromium isotopes; Reduction; Groundwater 


1. Introduction 


Reduction of toxic Cr(VI) to less toxic Cr(lll) is an important process for attenuating Cr(VI) 


transport in groundwater (Eary and Rai, 1989, Palmer and Wittbrodt. 1991, Palmer and 


Puls, 1994 and Davis and Olsen, 1995). This process results in immobilization of 
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chromium as Cr(lll) and effective ly decreases the overall mobility of the chromium 


inventory. Cr isotopes have p roven to be a useful tool for estimating the magnitude of 


Cr(VI) reduction and for determining where in a hydro logic system reduction is occurring 


(Blowes, 2002, Ellis et al. , 2002, lzbicki et al. , 2008, lzbicki et al., 2012, Berna et al., 2010, 


Gao et al., 2010, Raddatz et al. , 2011, Wanner et al. , 2012a and Wanner et al., 2012b). 


The use of Cr isotopes to estimate the magnitude of Cr(VI) reduction along a flow path 


relies on the fact that during both abiotic and biotic reduct ion of Cr(VI) to Cr(lll), a kinetic 


isotope effect occurs in which the lighter isotope, 52Cr, reacts preferentially, leaving the 


rema ining dissolved Cr(VI) enriched in the heavier isotope, 53Cr (e.g. Ellis et al. , 2002, 


Johnson and Bullen , 2004, lzbicki et al. , 2008, Berna et al ., 2010 and Jamieson-Hanes et 


al ., 2012b). The most common model used to determine the extent of reduction based on 


the o53Cr of Cr(VI) is the Rayleigh model (Ellis et al., 2002, Berna et al .. 2010, Zink et al., 


2010, Dossing et al., 2011 and Raddatz et al., 2011) that can be closely approximated as 


O=Oo-Eln ( f) (1) 
,--------- - , 
L T um .~r:__i 


(see Supplementary Information for an explanation of delta notation)where o is the 


measured o53Cr value, o0 is the initial o53Cr value prior to any reduction, f is the 


fraction of the original Cr(VI) remaining, and E expresses the magnitude of isotopic 


fractionation (Raddatz et al., 201 1). E can be expressed in per mil form and 


approximated as 


(2) 


App lication of the Rayleigh model to determine the magnitude of Cr(VI) reduction can be 


considered semi-quantitative as a range of experimental E values has been determined 


in laboratory experiments using inorganic and organic reductants and biotic and abiotic 


reduction mechanisms. The range of Cr isotopic fractionation determined in batch and 


column experiments is E = 0.4 to 5%o (Ellis et al ., 2002, Sikora et al ., 2008, Berna et al .. 


2010, Zink et al., 2010, Dossing et a l. , 20 11, Basu and Johnson, 2012, Han et al., 2012, 


Jamieson-Hanes et al ., 2012b and Kitchen et al., 2012). Fractionation tends to be smaller 


in cases of rapid Cr(VI) reduction (Kitchen et al., 2012), anaerobic microbial reduction 


(Sikora et al.. 2008), reduction during porous flow (in column studies) (Jamieson-Hanes 


et al., 2012a and Jamieson-Hanes et al., 201 2b) , and when there is addit ion offresh 


reductant at constant mass flux (Dossing et al. . 2011 ). Additionally, E values determined 


based on field experiments tend to fall on the lower end of the observed range of 


laboratory-derived values (Berna et al., 2010, lzbicki et al. , 2012 and Wanner et al. , 


2012a). If actual aquifer fractionation is lower than assumed by applying Eq. (1 ) , the 


degree of reduction will be underestimated. Since the particular reduct ion mechanism 


and associated E value are typically unknown for a given groundwater setting, there is 


considerable uncertainty in estimation of the magnitude of reduction (Jamieson-Hanes et 


al. . 2012a and Jamieson-Hanes et a l., 20 12b). Cr isotope measurements, however, still 


provide important bounds on the degree of natural reduction in groundw ater systems, 


including where in the system reduction is most prevalent. 


Chromium isotopic fractionation does not appear to vary with Cr(VI) concentration, at 


least in the case of microbial reduction (Sikora et al., 2008). In addition, there does not 


appear to be isotopic exchange between Cr( Ill) and Cr(VI) on short timescales of days to 


weeks (Z ink et al., 2010). Also, Cr isotopes are not fractionated significantly by sorption 


processes (Ellis et a l.. 2004). 


In some settings, mixing of natural and anthropogenic Cr(VI) must be considered (e.g. 


Raddatz et al.. 2011 ). Recent work suggests that w ater- rock interactions during 


weathering of mafic rocks result in the production of natural Cr(VI) w ith e levated o53Cr 


(lzbicki et al., 2008). Alternatively, elevation of o53Cr in naturally-sourced d issolved 


Cr(VI) can occur after Cr(VI) "is delivered to the water, via partia l reduction by Fe(ll)


bearing solids or bacteria" (Raddatz et al. , 2011 ). Chromite ores, from which industrial Cr 


is derived, have an average o53C r of -0.082 ± 0.058%o (2 cr) (Schoenberg et al., 2008). 


Because of the high temperature and efficiency of Cr extraction from ore, industrial Cr 


should have very similar o53Cr values to chromite ore (Ellis et al. , 2002 and Schoenberg 
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et al., 2008). The highest value measured in industrial reagent Cr was 0.37%o (Ellis et al. . 


2002). Uncertainty in the 653Cr of the industrial source adds further uncertainty in 
calculating the degree of Cr(VI) reduction occurring along a flow path. 


At present, only a small number of case studies have been published to describe 
application of Cr isotopes in practical field studies. Herein, we discuss patterns of 


reduction in perched-intermediate and regional aquifer systems contaminated with Cr 
(VI) related to historical use of potassium dichromate as an anticorrosion agent in cooling 


towers at a power plant at the Los Alamos National Laboratory (LANL) in northern New 
Mexico. Potassium dichromate was a common industrial corrosion inhibitor when it was 


used at LANL. The subsurface stratigraphy in this setting includes basalts with Fe(ll )


bearing minerals and other rock types where natural attenuation via reduction of Cr(VI) 


may occur. Cr(VI) reduction in basalts at the Idaho National Laboratory has been 


suggested based on evidence from Cr isotopes (Raddatz et al., 2011 ). Natural Cr(VI) 
occurs in groundwater at the LANL site (Dale et al., 2013), so the effect of mixing 


between natural and anthropogenic sources must be considered. We apply the approach 


utilized by Raddatz et al. (2011 ) to assess the relative effects of mixing and reduction on 


measured 653Cr in LANL groundwater, with an emphasis on where in the system 


reduction occurs. 


1.1. Discharge of hexavalent chromium and other contaminants 


Fig. 1 shows the location of liquid outfalls relevant to this investigation. Liquid effluents 
have been discharged to Sandia Canyon since the early 1950s at Outfall 001 . The 


highest volume releases include treated sanitary wastewater, steam plant effluent, and 
cooling tower blowdown from the LANL Technical Area 3 (TA-03) power plant. Potassium 
dichromate was used from 1956 to 1972, and resulted in an estimated total release of 


31,000 to 72,000 kg of Cr(VI) into upper Sandia Canyon. Outfall discharge during this 
period is estimated at 0.4 to 1.1 million liters per day. Recent outfall discharge to upper 


Sandia Canyon is approximately 0.8 to 1.5 million liters per day, providing sufficient water 


to mobilize contaminants within the watershed (LANL, 2009 and LANL, 2012). 
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Location map showing outfalls, the Sandia Canyon wetland, the primary Cr(VI) infiltration zone, locations of 


monitoring wells, the area of Cr(VI) concentration exceeding 50 µg/L In the regional aquifer, and the area of 
perchlorate concentration exceeding 4 µg/L in the regional aquifer. Wells R-1 O and R-10a are off the map to 


the east, outside the area of influence of the Cr plume. 


Figure options 


Contaminant discharges to Mortandad Canyon, located to the south of Sandia Canyon 
(Fig. 1 ), are also relevant to this investigation due to the potential for mixing with waters 


originating in Sandia Canyon. Water treatment at LANL's Radioactive Liquid Waste 


Treatment Facility (RLWTF) began in July 1963. The RLWTF discharged treated 
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wastewater containing perchlorate, nitrate and tritium, but not Cr(VI), to Mortandad 


Canyon through Outfall 051 via a tributary called Effluent Canyon. However, a smaller 


chromium source (based on the occurrence of Cr(lll) in sediments) of unknown 


provenance also occurs in Effluent Canyon upgradient from Outfall 051 . Outfall 051 has 


historically released much lower volumes of effluent than Outfall 001 with peak 


discharges of 0.2 million liters per day occurring in 1968. Discharges from Outfall 051 


decreased significantly after the mid-1980s and effectively ended in late 201 O (LANL, 
2009 and LANL, 2012). 


1.2. Conceptual model for chromium transport 


This section is summarized from recent regulatory reports submitted to the New Mexico 


Environment Department (LANL. 2009 and LANL, 2012; reports are publicly available 
(see http://www.lanl.gov/community-environmenUenvironmental-stewardship/public
reading-room.php); see also Birdsell et al. (2005) and Vesselinov et al. (2013)). LANL 


groundwater data may be accessed on line at www.intellusnm.com. 


A significant portion of the Cr(VI) released from Outfall 001 to Sandia Canyon was 


immobilized as Cr(lll) in a wetland present in the upper part of Sandia Canyon (Fig. 1). 
The estimated total inventory of contaminant chromium in sediment deposits in Sandia 


Canyon is 18,000 kg, with measured concentrations ranging from 5.6 mg/kg to 


3740 mg/kg (LANL, 2007). Approximately eighty-five percent of this total is concentrated 


in sediments within the Sandia Canyon wetland. Chromium in wetland sediments is 


nearly 100% Cr(lll) based on paired analyses of total Cr and Cr(VI) (LANL, 2007). 


A water balance study in Sandia Canyon showed that most surface water passes 


through the wetland area, with less than 2% of the water lost to evapotranspiration and 
infiltration (LANL, 2009). After exiting the wetland, surface water flows without loss 


approximately 0.85 km down a narrow slot canyon underlain by relatively impermeable 
welded tuffwith little or no alluvial sediments. About 20% of the surface water infiltrates 
the canyon floor between 0.85 and 3.6 km east of the wetland. Approximately 60% 


infiltrates 3.6 to 4.5 km east of the wetland where the canyon gradually widens and 
alluvial deposits become about 20 m thick. The infiltrated surface water forms a perched 
alluvial groundwater system that extends down canyon approximately 2.2 km (Fig. 1, 


Supplementary Fig. 1 ). The alluvial groundwater drains into the suballuvial bedrock luffs 
that are poorly welded and more porous in this part of the canyon. Flow into the 


suballuvial bedrock is spatially and temporally heterogeneous with percolation rates 


potentially as high as a few meters per year, resulting in travel times to the regional 


aquifer from 5 to 50 years with best estimates ranging between 20 to 30 years. Deeper 


percolation of alluvial groundwater as unsaturated flow provides a driving force for 
subsurface transport of mobile constituents, including Cr(VI). 


From the alluvial zone, water percolates down through the vadose zone, consisting of 
Bandelier Tuff Formation volcanic rocks and Puye Formation sediments, where perching 


horizons on top of and within Cerros del Rio basalts cause some water to move laterally 


(Supplementary Fig. 1; For a detailed description of site geology see Broxton and 


Vaniman, 2005). The perching horizons in these basalts dip towards the south and 


southwest causing the perched-intermediate groundwater to flow toward Mortandad 


Canyon. Percolation through the basalts is expected to be dominated by unsaturated 


flow through fractured matrix and interflow breccias. Leakage from the perched zones 


occurs as water flows laterally, and contaminants migrate downward toward the regional 


aquifer. Percolation in the lower vadose zone is probably dominated by gravity-driven 


flow through highly porous sediments of the lower Puye Formation and underlying older 


Miocene-age pumiceous deposits. 


Chromium released into Sandia Canyon in the mid-1950s through early 1970s has 


migrated along these pathways and is observed in the regional aquifer beneath Sandia 


Canyon and Mortandad Canyon at concentrations that exceed the New Mexico 
groundwater standard of 50 µg/L (Fig. 2). The zone of contamination is confined to the 


upper portions of the regional aquifer. Contaminant transport in the regional aquifer is 
believed to predominantly follow shallow water table gradients with relatively poor 


hydraulic communication with deeper aquifer zones, though this does not preclude some 


10/5/20 15 11:07 AM 







Isotopic evidence for reduction of anthropogenic hexavalent chromi ... http://www.sciencedirect.com/science/article/pii/S0009254114001132 


5 of31 


migration of Cr(VI) between zones (Vesselinov et al. , 2013). 
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Most recent 653Cr and Cr(VI) concentrations for perched-Intermediate and regional aquifer wells in Sandia 


Canyon and Mortandad Canyon (sample dales from 2008-2012). \/Vhere two values are given for each 
parameter, those followed by (1) are from the upper screen and those followed by (2) from the lower screen 


of the particular well (see Supplementary Table 1 for screen depths). Text boxes shaded in yellow represent 


wells outside the Cr plume that have only natural background chromate present. The pink-shaded plume 
represents the area of the regional groundwater system where Cr(VI) concentrations are above the New 


Mexico groundwater standard of 50 µg/L. The gray-shaded plume represents the area of the regional 
groundwater system where perchlorate concentrations are above a New Mexico screening level of 4 µg/L. 


Figure options 


Data from groundwater monitoring wells reveals the presence of two geochemically 


distinct groundwater plumes, one derived from a Sandia Canyon source (with elevated 


chromium as a key indicator) and one derived from a Mortandad Canyon source (with 


elevated perchlorate as a key indicator) (Fig. 1 ). Mixing of these plumes occurs in 


perched-intermediate (110-21 O meter depth) and regional groundwater (260-380 meter 


depth) beneath and to the south of Mortandad Canyon. For example, perched


intermediate wells MCOl-4, MCOl-5 and MCOl-6 located in Mortandad Canyon (Fig. 2) 


all contain perchlorate, nitrate, and tritium, contaminants released by the RLWTF at 


Outfall 051 . However, well MCOl-6 contains elevated chromium in addition to the RLWTF 


contaminants, indicating that it is recharged by water originating from both Sandia and 


Mortandad Canyons. Recent declines in water levels at well MCOl-6 correspond with 


declining perchlorate, nitrate, and tritium concentrations. However, Cr concentrations 


have simultaneously increased, likely reflecting improved water quality and lower effluent 


volumes from Outfall 051 (Mortandad Canyon) resulting in a subsequent increase in the 


fraction of Sandia Canyon derived water. The observed trends support the conceptual 


model of perched-intermediate groundwater flow to the south and southwest from 


Sandia Canyon towards Mortandad Canyon. 


Geochemical indicators also link perched-intermediate groundwater at well SCl-2 in 


Sandia Canyon to regional groundwater at wells R-28, R-42 and R-50 in Mortandad 


Canyon, which are in the centroid of the Cr plume as defined by the 50 µg/L-contour 


(Fig. 2). Concentrations indicate that Cr enters the regional aquifer near wells R-42 and 


R-28 (Vesselinov et al. , 2013). A simplified hypothetical subsurface flow path for Cr(VI) 


contamination, therefore , includes vertical flow from perched alluvial groundwater in 


Sandia Canyon to perched-intermediate groundwater on top of (e.g. at well SCl-1) and 


within (e.g. at well SCl-2) the Cerros del Rio basalts, and south to southwest lateral flow 


of perched-intermediate groundwater before it drops to the regional aquifer near wells 


R-42 and R-28. In reality, there are likely multiple flow paths and arrival points to the 
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regional aquifer (Vesselinov et al. , 2013) and perhaps mixing with secondary, less 


significant, Cr(VI) from a Mortandad Canyon source. 


2. Methods 


Groundwater samples were collected at perched-intermediate and regional monitoring 


wells (Fig. 2) in 1-L high-density polypropylene bottles. Before November 2008, the 


non-acidified samples were filtered through 0.45-micrometer membranes. During the 
course of this investigation, it was recognized that, for some samples, colloidal Cr(ll I) 


passed through 0.45 and 0.22-micrometer membranes. Even though colloidal Cr(lll) 


appears to have no measurable effect on o53Cr of Cr(VI) (LANL, 2009), samples 
collected since November 2008 have been filtered through 0.02-micrometer 


membranes. 


All samples were analyzed for Cr isotope ratios and concentrations on a Nu Plasma HR 


MC-ICP-MS (multicollector inductively coupled plasma mass spectrometer) at the 


University of Illinois-Urbana Champaign using a 54Crt5°cr double isotope spike 


technique (Ellis et al., 2002, Johnson and Bullen, 2004 and Schoenberg et al., 2008). For 


a detailed description of sample preparation and analytical techniques see Raddatz et al. 
(2011 ). The absolute difference between duplicate pairs offield samples was always 


below 0.2%., except for one sample from well R-35a where the difference in duplicates 


was 0.23%.. Two times the root-mean-square difference for 16 pairs of duplicate samples 
was± 0.13%. (95% confidence). Cr(VI) concentrations were determined by isotope 


dilution against the double spike solution. The 54Cr concentration of the double spike is 
calibrated, and the volumes of the sample and the added spike are measured precisely. 
The measured 54Cr/52Cr ratio, corrected for mass bias, provides a precise indication of 


sample concentration relative to spike concentration, using standard isotope dilution 


calculations. 


No samples of the potassium dichromate used in the TA-03 cooling tower were available 
for analysis. Potassium dichromate solutions used by Jamieson-Hanes et al. (2012b) in 


batch and column experiments were close to O"/oo. Here we assume a value of 0%. for o0 


of contaminant Cr(VI), consistent with measurements of industrial chromate solutions 
(Ellis et al ., 2002 and Schoenberg et al. , 2008). 


3. Results and discussion 


Values for o53Cr and Cr(VI) concentrations of groundwater samples are presented in 


Supplementary Table 1 of the Supplementary information. Well locations are provided in 


Supplementary Table 2. Spatial variability in results is shown in Fig . 2. Because the wells 


sampled were installed over many years, data from the most recent sampling events are 
shown in Fig. 2 (as opposed to averages). For the majority of wells, particularly those 


completed in the regional aquifer, o53Cr is relatively consistent over time (Supplementary 
Table 1 ). Notable exceptions include the shallow screen at regional aquifer well R-43 and 


both screens at regional aquifer well R-45, which are discussed in more detail in 


Section 3.4. Intermediate well MCOl-6 also shows isotopic variation through time, 
although insufficient isotopic data exist to evaluate trends. All three of these wells are 


located at the margin of the plume where dynamic geochemical behavior is expected. 


3.1. Potential locations for reduction of Cr(VI) 


From a remediation standpoint, it is desirable to know where in the system natural 


attenuation of chromate is occurring. The primary locations where Cr(VI) may be reduced 
to Cr(lll) include 1) the cooling towers (which could affect the o53Cr signal of Cr(VI) input 


into the natural environment), 2) the Sandia Canyon wetland, 3) the vadose zone, and 4) 


the regional aquifer. 


The degree of Cr isotopic fractionation associated with the use of chromate in cooling 


towers as a corrosion inhibitor is expected to be limited due to the constant 
replenishment of Cr(VI) necessitated by constant losses of cooling water. Thus the o53Cr 


of Cr(VI) associated with cooling water outflow is expected to be near zero. 


Cr(VI) reduction is prevalent in the Sandia Canyon wetland where the current inventory 


of Cr(lll) is estimated at 15,000 kg (LANL, 2007). In our preferred conceptual model we 


10/5/20 15 11:07 AM 







Isotopic evidence for reduction of anthropogenic hexavalent chromi... http://www.sciencedirect.com/science/article/pii/S0009254ll4001132 


7 of3 I 


assume that all Cr(VI) interacting with wetland sediments is reduced to Cr(lll), leaving no 


or only minor residual Cr(VI) with a higher o53Cr signature. Contaminant Cr(VI) detected 


further down the flow path is likely derived from fast-moving surface water that did not 


interact with wetland sediments. This Cr(VI) would have an isotopic composition similar 


to that of the cooling tower discharge. 


Cr(VI) reduction in the vadose zone is favored by the presence of Fe(ll)-bearing minerals 


(Eary and Rai, 1989, Pett ine et al., 1998 and Raddatz et al., 2011 ). Total iron 


concentrations (Fe speciation measurements have not been performed) and mineralogy 


for stratigraphic units present in the vadose zone and the regional aquifer are shown in 


Supplementary Fig . 2. The Cerros del Rio basalts have the greatest potential to reduce 


Cr(VI) to Cr(ll l) because of the abundance of Fe(ll)-bearing minerals such as olivine, 


pyroxene, and magnetite. When Fe(ll) is oxidized to Fe(lll), Cr(VI) can be simultaneously 


reduced to Cr(lll). Fe(ll )-bearing minerals and glass in Cerros del Rio basalts and in 


dacitic lithologies of the Puye Formation provide significant reducing potential (cf. 


Raddatz et al., 2011 ). Evidence for reduction in vadose zone stratigraphic units, 


particularly in the Cerros del Rio basalts is shown in Supplementary Fig. 3 (See 


Supplementary information for discussion). Regional aquifer sediments also contain 


Fe(ll)-bearing minerals (mostly pyroxenes) capable of reducing Cr(VI) to Cr(lll) 


(Supplementary Fig. 2), and the possibility of regional aquifer reduction is suggested by 


the modeling results ofVesselinov et a l. (2013). 


It is often assumed that reduction occurs at dissolved oxygen levels of less than 6 ppm, 


a lthough it can also occur in reducing microenvironments within oxidizing settings or 


through the metabolic activity of aerobic microbes (Desjardin et al. , 2002, Horton et al. . 


2006 and Raddatz et al. , 2011 ). Reduction by Fe(ll) can occur in the presence of 


dissolved oxygen (Eary and Rai, 1989). In the samples analyzed, dissolved oxygen 


ranged from - 2 mg/L to 10 mg/L. 


We postulate that Cr isotopes can be used to understand where in the hydrologic system 


Cr(VI) reduction occurs. We address this question by evaluating the spatial relationships 


for Cr(VI) data in 3.2, 3.3, 3.4 and 3.5. 


3.2. Background intermediate and regional wells 


Wells with background levels of Cr(VI) were identified based on their location relative to 


the main plume, distribution of plume co-contaminants, and flow and transport 


considerations. Background wells have Cr(VI) concentrations less than 6 µg/L and o53Cr 


values in the range of 1.2%a--1.9%o (Fig. 2). These values are similar to those detected at 


background locations associated with basalts at Idaho National Laboratory (Raddatz et 


al., 2011) and in the recharge areas of flow paths in alluvial aquifers associated with 


ultramafic rocks in the western Mojave Desert (lzbicki et al., 2008). Cr mobilized by 


weathering oftonalitic bedrock in Madagascar also has positive o53Cr (Berger and Frei, 


2014). Natural background Cr(VI) in LANL groundwater has a higher o53Cr signature 


than industrial chromate sources (o53Cr industrial approximately equal to 0%o; Ellis et al., 


2002 and Schoenberg et al. , 2008), probably as the result of fractionation that occurs 


during oxidation of Cr(lll) to Cr(IV) via water-rock interactions. The deep screens at all 


dual-screened wells , with the exception of well R-45, have Cr(VI) concentrations and 


o53Cr in the background range , indicating contamination is generally restricted to the 


uppermost part of the regional aquifer. 


3.3. Perched-intermediate wells 


Intermediate wells SCl-1 and MCOl-4 are completed in groundwater perched in 


sedimentary deposits of the Puye Formation above the Cerros del Rio basalts 


(Supplementary Fig. 1 ). All other perched-intermediate wells are completed within the 


basalts, and regional wells are completed in the underlying sedimentary units (Puye 


Formation or Miocene-age pumiceous sediments) (Supplementary Fig. 1 ). Well SCl-1 is 


located along the infiltration pathway from the primary Cr(VI) source associated w ith 


Sandia Canyon (Fig. 1 ). Chromium isotope results from this well are key to 


understanding where in the hydrologic system reduction occurs. Based on contaminant 


concentrations, groundwater in well SCl-1 is largely post-1990 in age, thus post-dating 
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the cessation of Cr(VI) discharges (LANL, 2012). Cr(VI) concentrations present at well 


SCl-1 consist ofvadose-zone Cr that probably represents the tail of the plume. Cr/S0 4 


ratios along the primary infiltration pathway are consistent with this interpretation 


(Supplementary Fig. 4; See Supplementary information for discussion). 


Well SCl-1 has the lowest o53Crvalues observed in this study (0.3%.-0.5%.), suggesting 


little reduction along the flow pathway to this well. As Cr(VI) in this location represents the 


tail end of the Cr plume, several conclusions can be drawn: 1) o53Crofthe potassium 


dichromate used in the TA-3 cooling tower was likely approximately zero per mil, 
consistent with measurements of other industrial Cr sources, 2) whereas Cr(VI) reduction 


and isotopic fractionation no doubt occurred in the TA-3 cooling tower and in the Sandia 
Canyon wetland, this fractionation did not lead to significant increases in o53Cr in residual 


Cr(VI) for reasons discussed in Sections 3.1, and 3) only minor reduction is likely to have 


occurred in the overlying Bandelier Tuff. The distribution of total iron, Fe(ll)-bearing 


minerals and the inferred distribution of Cr(lll) in the vadose zone are consistent with 


minor reduction along the flow path above the Cerros del Rio basalts, with most reduction 
occurring within and possibly below the basalts (See discussion in Supplementary 


information and Supplementary Fig. 2 and Supplementary Fig. 3). 


Perched-intermediate well MCOl-4 is located along the same perching horizon as well 


SCl-1 but has a different geochemical signature (LANL, 2012). Water from well MCOl-4 


has some of the highest i553Crvalues observed in this study, and Cr(VI) concentrations 
slightly above background. These concentrations may be the result of lateral transport 


from Sandia Canyon along a slow pathway that allowed for significant reduction. 


Alternatively, the Cr(VI) may be partially derived from the unidentified chromium source 
located in Effluent Canyon with a flow and transport history quite different from the wells 


associated with the main plume. Regardless of the source, significant reduction of Cr(VI) 


is suggested by the higher observed i553Cr. 


Perched-intermediate well MCOl-5 is also likely associated, at least in part, with a 
Mortandad Canyon source of Cr(VI). MCOl-5 has the highest recent i553Cr (2.4%o) and 


lowest Cr(VI) concentration (2.4 µg/L) of the wells included in this study. This well is 


completed in basalt, which would provide the reduction potential necessary to produce 
the observed heavy i553Cr and low Cr concentration (Raddatz et al., 2011 ). Wells SCl-2 


and MCOl-6 are also completed in basalt but contain a higher proportion of water from 


Sandia Canyon. Mixing of plumes could confuse interpretation of i553Cr signatures by 
averaging out the degree of reduction that has occurred from different sources and along 


different flow paths. 


The isotopic composition of industrial chromate sources is unlikely to differ between 


Mortandad Canyon and Sandia Canyon Therefore, the isotopic variation observed in 
intermediate wells SCl-2, MCOl-6, MCOl-4, and MCOl-5 is likely a function of their 


position along the overall Cr transport pathway. Well SCl-2 is near the centroid of the 
Sandia Canyon plume where the velocity of groundwater flow (residence time), the 


kinetics of reduction, and the reducing capacity of the basalts only favor modest 


increases in i553Cr. The other intermediate wells are closer to plume margins where more 
extensive reduction of Cr(VI), with associated increases in i553Cr, is likely to occur due to 


higher availability of Fe(ll) reductants (relative to Cr(VI) concentrations) and lengthier 


transport pathways. Isotopic fractionation caused by sorption may be responsible for 


small (553Cr shifts in some vadose zone samples near the plume boundary. Ellis et al. 


(2004) found that equilibrium sorption has very little effect on 53Cr/52Cr ratios; the effect 


was not detected at a precision of± 0.04% •. However, they also reported that small 


sorption-related 53Cr/52cr shifts could be magnified by up to a factor of ten at the leading 


edges of advancing Cr(VI) plumes. Accordingly, there is some chance that i553Crvalues 


in plume edge vadose zone samples are significantly affected by this phenomenon. 


However, the actual magnitude and direction of sorption effects are not known, and thus 


we cannot assess the impact of sorption at present. It should be noted that the chromium 


plume is very heterogeneous in the vadose zone and it is unknown which wells, if any, are 


truly at the leading edge of an advancing plume where sorption-related effects may be 


relevant. 
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3.4. Regional aquifer wells 


Most of the regional aquifer wells showing evidence of Cr(VI) contamination have o53Cr 
values that fall in a narrow range, close to Woo (Fig. 2). Fig. 3 shows the processes that 


can affect Cr(VI} concentration and o53Cr values, including reduction, mixing with 


background waters, and sorption. In the figure, the processes act upon a hypothetical 


high Cr(VI) concentration end member that has not undergone substantial reduction in 


the vadose zone or regional aquifer. Reduction and mixing in the vadose zone and 


regional aquifer can increase the o53Cr value while decreasing the Cr(VI) concentration 


relative to the original end member. Sorption does not change o53Cr (except perhaps on 


the very fringes of a plume; see Section 3.3} but decreases the Cr(VI) concentration. 


Mixing with background waters and reduction are the likely mechanisms that lead to the 
observed o53Cr values close to unity within the area of highest Cr(VI) contamination. 


Fig. 3. 
o53Cr versus Cr(VI) concentration for most recent data from each well. Lower blue curve Is a mixing line 


between a background water and a highly Cr(Vl)-contaminated water (open orange box: estimated from 
the Cr(VIJ concentration and 053Cr at well R-42; see text for explanation) that has not undergone substantial 


reduction In the vadose zone or regional aqu~er. Upper curve is a mixing line between well R-42 (shows 


isotopic evidence for Cr(VI) reduction) and background. The isotopic trend associated with reduction for 
t = 3.4'!1.o is shown, along with fraction Cr(VI) remaining as reduction proceeds. The value or 3.4'!1.o was 


chosen to be Intermediate within the range of experimentally observed fractionation factors. The lack or 


isotopic fractionation associated with sorption is also shown. Labeled panels with numbers 1, 2, and 3 show 
expected trends in both o53Cr and Cr(VI) concentration for processes or reduction, mixing, and sorption, 


respectively. These processes likely occur concurrently, at least to some degree. Not all data points are 


labeled to prevent cluttering or the diagram. 


Figure options 


A hypothetical high Cr(VI) concentration end member impacting the subsurface was 


assumed to have an isotopic composition similar to that of well SCl-1 (i.e. o53Cr 


representing an industrial chromate source, possibly with minor isotopic enrichment from 


reduction in the upgradient cooling tower and wetland}. As well R-42 shows the least 


evidence for reduction in the vadose zone, the isotopic composition and concentration of 


Cr(VI} in this well were used to estimate the concentration of Cr(VI) entering the perched 


intermediate aquifer at locations such as well SCl-1 . Using 00 from well SCl-1 and o from 
well R-42, Eq. (1) was used to calculate f, the fraction of Cr(VI} remaining after reduction 


along the flow path to well R-42. The value off was then used to estimate the initial 


concentration of Cr(VI). This calcu lation ignores the minor effect of mixing with 
background Cr(VI). While sufficient to illustrate the processes governing observed Cr 


isotopic variation, the hypothetical end-member, and associated reduction trend, is 
shown as an example only. Given the spatial and temporal heterogeneity in infiltration 


and flow pathways and discharge concentrations, the flow path to any individual location 
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could have experienced lower or higher initial Cr{VI) inputs. 


It is clear that reduction occurred somewhere along the individual flow paths in all 
contaminated wells with the possible exception of well SCl-1 (process 1 in Fig. 3). (It is 


important to note that Cr isotope measurements do not imply reduction has occurred at 
the location being sampled but rather somewhere along the flow path to that location.) 


Except for samples from the deep well screens, the Cr data from all wells in the 
contaminant plume plot above the mixing line defined by the hypothetical high Cr(VI) 


source that has not undergone reduction and the regional groundwater background 
location with the highest o53Cr. All such waters must have experienced some degree of 


Cr(VI) reduction as these data cannot be explained by mixing alone (the lower curve in 


Fig. 3) (cf. Raddatz et al. , 201 1 ). It is also clear from comparison of results with the 


perched-intermediate wells that some of the reduction has occurred in the Cerros del Rio 


basalts, consistent with the presence of abundant iron(ll )-bearing minerals, and 
potentially in the overlying Puye Formation in the case of well MCOl-4. As Fe(ll )-bearing 


minerals occur in all stratigraphic units, reduction in other units, including the regional 


aquifer, is also possible. In addition, it is apparent that although background 


concentrations are low, mixing with background Cr(VI) could explain much of the 


observed Cr isotope variation. Many of the points fall along the upper mixing line between 
well R-42 (where evidence for reduction is seen) and the regional groundwater 


background end-member (process 2 in Fig. 3). Waters at these locations have likely 


experienced a combination of reduction and mixing with background Cr(VI). Regional 
aquifer wells nearthe centroid of mass (e.g., R-28, R-42, and the shallow screen at well 


R-50) are less affected by mixing with background than wells closer to the periphery of 
the plume. While an E value of 3.4%o is used for illustration purposes in Fig. 3, it should be 
noted that lower E effective values may be more representative of field conditions (Berna 


et al. , 2010, Jamieson-Hanes et al., 2012a and Jamieson-Hanes et al., 2012b). 


Time series data from the shallow screen at well R-43 are also informative. Increasing 


Cr(VI ) concentration trends with initially decreasing o53Cr values are consistent with a 
recent arrival of the Cr(VI) plume at this location (Fig. 4). As concentrations increase, 


more contaminant Cr(VI) with a lower o53Cr signature relative to background Cr(VI) is 


present (Fig. 4 ). Similar trends of decreasing o53Cr with increasing Cr(VI) concentration 
are seen in both screens of well R-45, consistent with plume arrival at this location 


(Fig. 5). As stated in Section 3.3, the effect ofsorption at the plume periphery on 
observed o53Cr is unknown. 
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Fig. 4. 
Time series of 053Cr and Cr(VI) concentration at the shallow screen of well R-43. 
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Fig. 5. 
Time series of 1!13Cr and Cr(VI) concentration at the shallow screen (A) and deep screen (B) of well R-45. 


Figure opl~~s 


3.5. Location and magnitude of reduction 


The isotopic results are consistent with the prevailing conceptual model for this site in 
which contaminant Cr(VI) undergoes partial reduction in the vadose zone, primarily in the 


basalts, mixes with background Cr(VI) produced through natural weathering of the rock 
units, and then percolates into the regional aquifer at multiple arrival points (LANL, 


2009 and LANL, 2012). The similarity in o53Cr values of contaminated regional aquifer 


wells could be taken as evidence that little reduction occurs in the regional aquifer. 
However, the presence of Fe(l 1)-bearing minerals in regional aquifer sediments makes ii 


likely for some degree of reduction to occur, (Supplementary Fig. 2), unless such 
reduction capacity has been overwhelmed by ongoing inputs ofCr(VI). 


The reduction capacity and kinetics of reduction in the vadose zone and regional aquifer 


are insufficient to completely attenuate the Cr(VI) plume as demonstrated by high 
concentrations at wells such as R-42. Using Eq. (1) and assuming 60 of 0%. and 


E = 3.4%., it can be estimated that about 25% reduction of initial Cr(VI) has occurred along 
the entire flow path (cooling tower to regional aquifer) to R-42. If a lower value of E = 2%o is 


used instead, the degree of reduction increases to approximately 40%. Note that the 


degree of reduction for well R-42 shown on the reduction vector in Fig . 3 is for reduction 


in the vadose zone and regional aquifer only. The data presented herein represent a 


recent snapshot in time. It is unknown if the reduction capacity of the system has become 
less reactive over time due, for example, to armoring with Cr hydroxides or if the kinetics 


of reduction in the system have always been relatively slow. 


It is possible that the preceding calculations underestimate the true degree of reduction 


that has occurred. For example, if the actual E value prevalent in LANL groundwater is 


significantly less than 3.4'Yoo, the magnitude of reduction would be underestimated. A 


recent quantitative reactive transport modeling study has demonstrated that low effective 


epsilon values are associated with higher reduction rates and/or transport limitations 


(Wanner and Sonnenthal, 2013). In addition, Rayleigh models may underestimate 
reduction by several percent because of the assumption of closed system behavior (Abe 


and Hunkeler, 2006). The apparent lack of isotopic enrichment in the regional aquifer 


associated with the similarity in reg ional aquifer o53Cr measurements could reflect, in 


part, constant Cr(VI) inputs via multiple breakthrough points from the vadose zone to the 


regional aquifer over a wide area (Vesselinov et al., 2013). Similarly, the effective, field


relevant value of E may be a factor of two or more less than that derived from laboratory 
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batch experiments because of reservoir effects associated with possible diffusion of 


Cr(VI) into reducing microenvironments, thus causing significant underestimation of 


reduction (Clark and Johnson, 2008 and Berna el al., 2010). 


4. Conclusions 


Chromium isotopic measurements of LANL groundwaters provide strong evidence for 


reduction of Cr(VI) in vadose zone basalts , and possibly in other stratigraphic units 


containing Fe(ll)-bearing minerals. Reduction and mixing with background Cr(VI) are 


important processes leading to observed Cr isotopic variation. Though the reducing 


capacity of the various volcanic and sedimentary units is significant, ii is insufficient for 


complete natural attenuation of the Cr(VI) plume. The kinetics of reduction may be 


relatively slow or the reduction capacity may have been overwhelmed by the large mass 


and potentially higher historic concentrations of Cr(VI) that passed through the system. 


Alternatively, isolation of reduction capacity from groundwater (e.g., by armoring with 


precipitated Cr hydroxides or preferential flow bypassing reduction sites) may have 


occurred. Precise double-spiked Cr isotope analyses of Cr(VI) are a powerful tool to 


identify where in a hydrologic system Cr(VI) reduction is occurring. A fuller understanding 


of site-specific isotopic enrichment factors and fractionation models will improve the 


potential for quantitative estimates of Cr(VI) reduction. 


Given the small number of previous publications on the usage of Cr isotopes to detect 


Cr(VI) reduction, this study provides insight into the effective use of this new approach 


and the potential for Cr(VI) reduction in certain systems. Our data interpretation is 


somewhat complex, making use of a detailed understanding of groundwater flow paths 


and the potential for multiple Cr(VI) sources. We suggest this level of complexity may be 


common in future applications of Cr isotope measurements in complex groundwater flow 


regimes. However, we emphasize that in complex flow regimes, constraining Cr(VI) 


reduction via Cr(VI) concentration data alone is even more difficult than in simple 


systems, making the isotopic approach all the more valuable. Finally, the use of multiple 


chemical data (e.g., Cr(Vl)/sulfate ratios) can provide additional constraints to improve 


the interpretation of Cr isotope data. 
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Supplementary Fig. 1. 


Geologic cross-section along the primary Cr(VI) flow pathway with contaminant 


pathways shown. SCC-2 is a corehole that is approximately colocated with well SCl-2. 
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Supplementary Fig. 2. 


Elemental Capture Spectroscopy (ECS) log of iron from well R-28. XRF data from wells 


R-15 and R-12 have been extrapolated onto this log for comparison. Fe(ll)-bearing 


minerals present in each unit are shown along with most recent 1:i53Cr values from wells 


SCl-1 , SCl-2, R-42, and R-28 (extrapolated based on their relative positions in the 


stratigraphic column). Note that SCl-1 is actually completed in a perched aquifer 


located at the top of the Cerros del Rio basalts in Puye sediments. 
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Supplementary Fig. 3. 


Stratigraphy at SCC-2/SCl-2, moisture profile, and total Cr profiles for DI water leach 


and EPA Method 3050 digestion from core at this locality. DI and 3050 leach values for 


Cerros del Rio basalts from uncontaminated areas are shown. 
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Supplementary Fig. 4. 
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Cr/S04 for surface waters (locations SCS-2 and SCS-3) and alluvial water (SCA-2) 


and for wells along the primary flow path of the Cr plume. 
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EXHIBIT 


RYAN FLYNN 
Cabinet Secretary-Designate 


BUTCH TONGATE 
Deputy Secretary 


Ms. Kimberly Davis-Lebak, Manager 
U.S. DOE National Nuclear Security Administration 
Los Alamos Site Office (NA-00-LA) 


Ms. Alison Dories, Associate Director 
Environment, Safety, Health and Quality MS K49 l 
Los Alamos National Security, LLC 


3747 West Jemez Road P.O. Box 1663 
Los Alamos, NM 87544 Los Alamos, NM 87545 


Re: Los Alamos National Laboratory, Major, Individual Permit; SIC 9711; NPDES Compliance Evaluation Inspection; 
NM0028355; July 7-9, 2014 


'ear Ms. Dories: 


Enclosed please find a copy of the report and check list for the referenced inspection that the New Mexico Environment 
Department (NMED) conducted at your faci lity on behalf of the U.S. Environmental Protection Agency (USEPA). This 
inspection report will be sent to the USEPA in Dallas for their review. These inspections are used by USEPA to determine 
compliance with the National Pollutant Discharge Elimination System (NPDES) permitting program in accordance with 
requirements of the federal Clean Water Act. 


Introduction, treatment scheme, and problems noted during this inspection are discussed in the "Further Explanations" section of the 
inspection report. 


You are encouraged to review the inspection report, required to correct any problems noted during the inspection, and advised to 
modify your operational and/or administrative procedures, as appropriate. If you have comments on or concerns with the basis for the 
findings in the NMED inspection report, please contact us (see the address below) in writing within 30 days from the date of this letter. 
Further, you are encouraged to notify in writing both the USEPA and NMED regarding modifications and compliance schedules at the 
addresses below: 


Racquel Douglas 
US Enviromnental Protection Agency, Region VI 
Enforcement Branch (6EN-WM) 
1445 Ross A venue 
Dallas, Texas 75202-2733 


Bruce Yurdin 
New Mexico Environment Department 
Surface Water Quality Bureau 
Point Source Regulation Section 
P.O. Box 5469 
Santa Fe, New Mexico 87502 


If you have any questions about this inspection report, please contact Sarah Holcomb at 505-827-2798 or 
at sarah.holcomb@state.nm.us. 







Los Alamos National Security, LLC & U.S. Department of Energy 
August 5, 20 I 4 


ge 2 


Sincerely, 


Isl Bruce J Yurdin 


Bruce J. Yurdin 
Program Manager 
Point Source Regulation Section 
Surface Water Quality Bureau 


cc: Racquel Douglas, USEPA (6EN-AS) by e-mail 
Carol Peters-Wagnon, USEPA (6EN-WM) by e-mail 
Everett Spencer, USEPA (6EN-WM) by e-mail 
Brent Larsen, USEPA (6WQ-PP) by e-mail 
Gladys Gooden-Jackson, USEPA (6EN) by e-mail 
NMED District 2, Bob Italiano by e-mail 
Mike Saladen, Team Leader, LANS ENV-RCRA by e-mail 
Marc Bailey, LANS LLC, by e-mail 
Gene Turner, USDOE, by e-mail 
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NPDES Compliance Inspection Report 


Section A: National Data System Coding 
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Inspection Work Days Facility Evaluation Rating Bl QA -------------------------Reserved------------------------
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Section B: Facility Data 


Name and Location of Facility Inspected (For industrial u.m:r discharging to POTW, al.w Entry Time /Date Permit Effective Date 
include POTW name und NP DES permit number) 1000 hours /7-7-2014 8-1-2007 
Los Alamos National Laboratory, managed by LANS, LLC and US Department of Energy, Los 
Alamos, NM: LANL is jointly operated by the U.S. Department of Energy (DOE), National 


Exit Time/Date Permit Expiration Date Nuclear Security Administration (NNSA). Los Alamos Site Office (LASO) and Los Alamos 
National Security, LLC (LANS) 1600 hours/7-9-2014 7-3 1-2012 


Name(s) of On-Site Representative(s)ffitle(s)/Phone and Fax Number(s) Other Facility Data 
Mr. Mike Saladen, Team Leader, ENV-RCRA, LANS, LLC (505) 665-6085 
Mr. Marc Bailey, Environmental Professional, ENV-RCRA, LANS LLC (505) 665-8135 
Mr. Gene Turner, Engineer, U.S. DOE, NNA, LASO (505) 667-5794 SIC 9922, 97 11 , 966 1, 96 11 
Mr. Marc Gallegos, LANL DSESH-STO FOD (505) 665-9050 
Ms. Stephanie Griego, LANL STO-DO (505) 667-7560 


Name. Address of Responsible Officialffitle/Phone and Fax Number 
Ms. Kimberly Davis-Lebak, Manager, USDOE, NNSA, Los Alamos Field Office (505) 667- Contacted 


105, 3747 West Jemez Road, Los Alamos, NM 87544 
D No D 1s. Alison Dories, Director, Environment, Safety, Health and Quality, Los Alamos National Yes 


Security, LLC, PO Box 1663, Los Alamos, NM 87545 (505) 


Section C: Areas Evaluated During Inspection 
(S =Satisfactory, M • Marginal , U • Unsatisfactory, N =Not Evaluated) 


s Permit s Flow Measurement M Operations & Maintenance N CSO/SSO - - - .....___ 
s Records/Reports M Self-Monitoring Program s Sludge Handling/Disposal N Pollution Prevention 


- - - .._ 
s Facility Site Review M Compliance Schedules N Pretreatment N Multimedia 


- - - '---


s Efnuent/Receiving Waters s Laboratory N Storm Water N Other: 


Section D: Summary of Findings/Comm ents (Attach additional sheets if necessary) 


I. Inspectors arrived on site and met with LANS, LLC and US DOE staff for an entrance interview on July 7, 2014. Introductions were made, credentials were 
presented, and the purpose of the inspection was discussed . LANS staff escorted the NMED inspectors around the facility as each outfall was toured over the 
three day inspections. An exit interview was held on July 9, 2014 to discuss preliminary findings. 


2. Please see report for further information. 


Name(s) and Signature(s) oflnspector(s) Agency/Office/Telephone/Fax Date 


Sarah Holcomb Isl Sarah Holcomb S05-827-2798 8-S-2014 


Signature ofManogement QA Reviewer Agency/Office/Phone and Fax Numbers Date 


S05-827-279S 8-S-2014 
ruce Yu rd in Isl Bruce Y11rdi11 


.. 
...,t'A Form 3560-3 (Rev. 9-94) Previous ed1twns are obsolete. 
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c) ANALYTICAL METHODS AND TECHNIQUES. IBJ y O N D NA 


d) RESULTS OF ANALYSES AND CALI BRATIONS. 00 Y 0 N D NA 
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3. LA BORA TORY EQUIPMENT CALIBRATION AND MAINTENANCE RECORDS ADEQUATE. OO s D M D u D NA 


4. PLANT RECORDS INCLUDE SCHEDULES, DATES OF EQUIPMENT MAINTENANCE AND REPAIR. OO s D M D u D NA 
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3. STANDBY POWER OR OTHER EQUIVALENT PROVIDED . O s D M OO u 0 NA 


4. ADEQUATE ALARM SYSTEM FOR POWER OR EQUIPMENT FAILURES AVA ILABLE. OO s D M D u D NA 
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8. OPERATION AND MAINTENANCE MANUAL AVAILABLE. 00 Y 0 N D NA 


STANDARD OPERATING PROCEDURES AND SCHEDULES ESTABLISHED. 00 Y O N D NA 


PROCEDURES FOR EMERGENCY TREATMENT CONTROL ESTABLISHED. [Kly D N DNA 
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SECTION C - OPERATIONS AND MAINTENANCE (CONTD) 


9. HA VE BYPASSES/OVERFLOWS OCCURRED AT THE PLANT OR IN THE COLLECTION SYSTEM IN THE LAST YEAR? 0 Y D N D NA 


IF SO, HAS THE REGULATORY AGENCY BEEN NOTIFIED? 0 Y D N 0 NA 


HAS CORRECTIVE ACTION BEEN TAKEN TO PREVENT ADDITIONAL BYPASSES/OVERFLOWS? D Y 0 N D NA 
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IF SO, DID PERMIT VlOLA TIONS OCCUR AS A RESULT? 0 Y D N 0 NA 


D - SELF-MON ITORING 


PERMITTEE SELF-MONITORING MEETS PERMIT REQUIREMENTS. D S 0 M 0 U 0 NA (FUJlrHli/I EXl'LANATION ATTACHED ....lES.). 


DETAILS: 


I. SAMPLES TAKEN AT SITE(S) SPECIFIED IN PERMIT. 0 Y D N 0 NA 


2. LOCATIONS ADEQUATE FOR REPRESENTATIVE SAMPLES. Sigmo (Out foll 03A022), and LANSCE (03A048) 0 Y 0 N 0 NA 


3. FLOW PROPORTIONED SAMPLES OBTAINED WHEN REQUIRED BY PERMIT. 0 Y D N D NA 


4. SAMPLING AND ANALYSES COMPLETED ON PARAMETERS SPECIFIED IN PERMIT. 0 Y D N D NA 


5. SAMPLING AND ANALYSES PERFORMED AT FREQUENCY SPECIFIED IN PERMIT. 0Y 0 N 0 NA 


6. SAMPLE COLLECTION PROCEDURES ADEQUATE 0 Y D N D NA 


a) SAMPLES REFRJGERATED DURING COMPOSITING. 0 Y D N 0 NA 


b) PROPER PRESERVATION TECHNIQUES USED. 0 Y D N D NA 


c) CONTAINERS AND SAMPLE HOLDING TIMES CONFORM TO 40 CFR 136.3. 0 Y D N D NA 


7. IF MONJTORJNG AND ANALYSES ARE PERFORMED MORE OFTEN THAN REQUIRED BY PERMIT, ARE 


THE RESULTS REPORTED JN PERMITTEE'S SELF-MONJTORJNG REPORT? 0 Y D N 0 NA 


u~v ••~ E - FLOW MEASUREMENT 


PERMITTEE FLOW MEASUREMENT MEETS PERMIT REQUIREMENTS. 0 s 0 M 0 u 0 NA (FURTHER EX/'UNATJONATTACHED..JiQ.) 


DETAILS: 


1. PRJMARY FLOW MEASUREMENT DEVICE PROPERLY INSTALLED AND MAINTAINED. 0 Y 0 N 0 NA 


TYPE OF DEVICE varinu 


2. FLOW MEASURED AT EACH OUTFALL AS REQUIRED. 0 Y 0 N D NA 


3. SECONDARY INSTRUMENTS (TOTALIZERS, RECORDERS, ETC.) PROPERLY OPERATED AND MAINTAINED. 0 Y O N 0 NA 


4. CALIBRATION FREQUENCY ADEQUATE. 0 Y 0 N 0 NA 


RECORDS MAINT AJNED OF CALIBRATION PROCEDURES. 0 Y 0 N 0 NA 


CALIBRATION CHECKS DONE TO ASSURE CONTINUED COMPLIANCE. 0 Y 0 N 0 NA 


5. FLOW ENTERING DEVICE WELL DlSTRJBUTED ACROSS THE CHANNEL AND FREE OF TURBULENCE. 0 Y D N 0 NA 


6. HEAD MEASURED AT PROPER LOCATION. 0 y O N D NA 


7. FLOW MEASUREMENT EQUIPMENT ADEQUATE TO HANDLE EXPECTED RANGE OF FLOW RATES. 0 Y O N 0 NA 


I SECTION F- LABO RA TORY I 
ERMITTEE LABORATORY PROCEDURES MEET PERMIT REQUIREMENTS. 0 s 0M 0 u 0 NA (FURTHER EXl'LANA1'l0 N A1TACf/ED ..t!Q.J 


DETAILS: 
II 


I. EPA APPROVED ANALYTICAL PROCEDURES USED (~0 CFR IJ6. J F0/11.IQUl/)S. 50JR(b) FOR SLUDGES) 0 Y 0 N 0 NA 
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SECTION F - LABO RA TORY (CONT'D) 


2. IF ALTERNATIVE ANALYTICAL PROCEDURES ARE USED, PROPER APPROVAL HAS BEEN OBTAINED D Y D N (g] NA 


3. SATISFACTORY CALIBRATION AND MAINTENANCE OF INSTRUMENTS AND EQUIPMENT. [gj s D M D u D NA 


4. QUALITY CONTROL PROCEDURES ADEQUATE. [gj s D M D u D NA 


5. DUPLICATE SAMPLES ARE ANALYZED. 10 % OF THE TIME. D Y (g] N D NA 


6. SPIKED SAMPLES ARE ANALYZED. % OF THE TIME. D y D N [g] NA 


7. COMMERCIAL LABORATORY USED. [g] y D N D NA 


LAB NAME /LAB ADDRESS I PARAMETERS PERFORMED 


I) General Engin~erjng Laborator ies LLC jGEL}/2040 Sa vage Road Charleston SC 29407 / TSS Aluminum 
2) American Radiation Services / 1903 !:,;entral Ave. Los Alamos NM 87544 / E. coli 


SECTION G - EFFLUENT/RECEIVING WATERS OBSER VATIONS. [g] s D M D u D NA (FURTHER EXPLANATION A7TACHED .l!Q). 


OUTFALL NO. OIL SHEEN GREASE TURBIDITY VISIBLE FOAM FLOAT SOL. COLOR OTHER 


001 NONE NONE NONE NONE NONE CLEAR 


• .. RECEIVING WATER OBSERVATIONS 


SECTION H - S LUDGE DISPOSAL 


SLUDGE DISPOSAL MEETS PERMIT REQUIREMENTS. [gj s D M D u D NA (Fll RTl/Ell EXl'lANATJON AT/ACHED f!QJ. 


DETAILS: 


I. SLUDGE MANAGEMENT ADEQUATE TO MAINTAIN EFFLUENT QUALITY. [gj s 0 M 0 u D NA 


2. SLUDGE RECORDS MAINTAINED AS REQUIRED BY 40 CFR 503. O s O M D u [g] NA 


3. FOR LAND APPLIED SLUDGE, TYPE OF LAND APPLIED TO: c- ·-.. --• (e.~ .. FOREST, AGRICULTURAL, PUBLIC CONTACT SITE) 


SECTION I - SAMPLING INSPECTION PROCEDURES (FURTHER EXPLANATION ATTACHED _j. 


I. SAMPLES OBTAINED THJS INSPECTION. D y D N [g] NA 


2. TYPE OF SAMPLE OBTAINED 


GRAB COMPOSITE SAMPLE METHOD FREQUENCY 


3. SAMPLES PRESERVED. D Y D N D NA 


4. FLOW PROPORTIONED SAMPLES OBTAINED. D Y D N D NA 


5. SAMPLE OBTAINED FROM FACILITY'S SAMPLING DEVICE. D Y D N D NA 


6. SAMPLE REPRESENTATIVE OF VOLUME AND MATURE OF DISCHARGE. D Y D N D NA 


7. SAMPLE SPLIT WITH PERMITTEE. D Y D N D NA 


. CHAIN-OF-CUSTODY PROCEDURES EMPLOYED. D Y D N D NA 


II 9. SAMPLES COLLECTED IN ACCORDANCE WITH PERMIT. D Y D N D NA 
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Further Explanations 


On July 7-9, 2014, Sarah Holcomb of the New Mexico Environment Department (NMED), Surface Water Quality Bureau 
(SWQB) accompanied by Erin Trujillo, Bruce Yurdin and Daniel Valenta also ofNMED SWQB, conducted a 
Compliance Evaluation Inspection (CEI) at the U.S Department of Energy (DOE), Los Alamos National Laboratory 
(LANL), jointly operated by Los Alamos National Security, LLC (LANS) and the U.S Department of Energy, National 
Nuclear Security Administration, Los Alamos Site Office (DOE). This inspection covered all outfalls of this permit. 


LANL is classified as a major discharger under the federal Clean Water Act, Section 402, of the National Pollutant 
Discharge Elimination System (NPDES) permit program. It is assigned NPDES permit number NM0028355. This permit 
authorizes discharges from eleven (11) outfalls (as of the permit reapplication documentation dated February 2012) to 
several tributaries, 20.6.4.126 and 20.6.4.128 NMAC, thence to the Rio Grande of the Rio Grande Basin. Segment 
20.6.4.126 NMAC includes the designated uses of coldwater aquatic life, livestock watering, wildlife habitat and 
secondary contact. Segment 20.6.4.128 NMAC includes the designated uses of livestock watering, wildlife habitat, 
limited aquatic life, and secondary contact. 


The NMED performs a certain number ofCEis each year for the U.S. Environmental Protection Agency (USEPA), 
Region VI. The purpose of this inspection is to provide the USEPA with information to evaluate the Permittee's 
compliance with the NPDES permit. This inspection report is based on information provided by the Permittee's 
representatives, observations made by the NMED inspectors, and records and reports kept by the Permittee and/or NMED. 


An entrance interview was conducted with LANS and DOE staff at approximately I 000 hours at LANL ENV-RCRA 
offices on the first day of this inspection. The inspector made introductions, presented credentials and discussed the 
purpose of this inspection. A tour of each of the facilities at each outfall was conducted over the first two days. Paperwork 
and other documentation was reviewed on the third, and an exit interview to discuss preliminary findings was conducted 
at 1530 hours on July 9, 2014 with LANS and DOE staff. 


Treatment Scheme 


There are eleven permitted outfalls at this facility, some of which discharge only periodically. All eleven outfalls were 
evaluated during this site inspection. Following is a brief description of these outfalls and their associated operational 
units : 


Outfall 001 


Outfall 00 I is authorized to discharge power plant waste water from cooling towers, boiler blowdown drains, 
demineralizer backwash, reverse osmosis (RO) reject, floor and sink drains, and treated sanitary re-use to Sandia Canyon. 
T A-3-22 is a natural gas (diesel fuel backup) fired steam electric generating station that can provide steam and back-up 
electricity to various LANL technical areas. Make-up water for the cooling towers can be from either municipal water 
supply and/or sanitary effluent from the SWWS. Effluent from the SWWS is directed to the SWWS Recycle Tank (296K 
gallons) located adjacent to the power plant. Recycle tank overflow discharges to manhole "A" and is de-chlorinated with 
NALCO 7408, a sodium sulfite based oxygen scavenger. Discharge from manhole "A" continues to manhole "B", where 
tank overflow is combined with the above wastewater flows and discharged to Outfall 00 I. Make-up water for the boilers 
is from municipal water supply. Municipal water is treated with a water softener, an RO unit, and demineralizers before 
use in the boilers. Boiler blowdown is first sent to a dedicated flash tank, then to collection and blowdown tanks where 
carbon dioxide is used to adjust pH, then to the primary environmental tank prior to discharge via manhole "B" to Outfall 
00 I. The oil water separator shown on flow diagrams for the facility is not used. In the event that secondary containment 
of oil tanks for equipment in the power plant basement fail, the plant's spill response procedures would be used to prevent 
or minimize oil from entering dra ins that lead to the primary environmental tank. Laboratory wastewater is disposed in a 
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sink in the plant's basement, called a "trough" by on-site representatives, which discharges to the primary environmental 
tank. All other sinks at the power plant are reported to discharge to the sanitary sewer to the SWWS. Reject water from 
the water softener is sent to the SWWS plant while reject water from the RO unit and de-mineralizers is sent to either the 
primary or secondary environmental tanks where pH, conductivity and TSS are checked prior to discharge via manhole 
"B" to Outfall 00 I. Primary flow measurement is conducted using a 9-inch Parshall flume and secondary instrument to 
measure head and totalizer which is monitored by power plant operators using a supervisory control and data acquisition 
system. The Permittee does a thorough verification check of the secondary measurement device and primary device head 
gage using a calibrated block for three flows (0%, 50% and full range) through the flume every 6 months to a year. 
Comparison of the primary and secondary devices are within 5% to pass the verification check. 


Outfall 05A055 -TA-16-1508, High Explosives Waste Water Treatment Plant (HEWTF) 


Outfall 05A055 (055) is authorized to discharge treated wastewater from the high explosives wastewater treatment 
facility. TA-16-1508 treats wastewater from high explosives (HE) research and development, decontamination and 
decommissioning activities, and various other activities. Wastewater is generated at four contributing Technical Areas, 
and contained on site in a sump under the building. The facility has a Waste Acceptance Criteria (WAC) and waste is 
characterized by the generator and documented on a Waste Profile Form (WPF) filled out by the generator for approval 
before being sent to the facility. An HEWTF operator picks up HE wastewater from LANL generators in 55-gallon drums 
or by dedicated vacuum truck. All wastewater is received at two small sand filter tanks that discharge into an 
approximately 500 gallon transfer sump. Wastewater is pumped from the sump to an approximately 3000-gallon 
equalization holding tank to provide uniform flow through the plant. Wastewater passes through coalescing particulate 
filters, then a series of two (four total used alternately) activated carbon filters. Following the carbon filters, wastewater is 


._ conveyed through an ion-exchange system to remove ammonium, perchlorate and barium, then is directed into two post
treatment holding tanks. From the post-treatment tanks, treated waste is routed to a mechanical evaporator system that 
evaporates all, approximately 200 gallons per day, of the liquid waste. Occasionally, operational samples of the treated 
wastewater are collected to determine if quality meets effluent limits, should it be required to batch discharge wastewater 
from the ion-exchange tanks. 


Outfalls 03A048 - T A-53, Los Alamos Neutron Science Center (LANSCE) Cooling Towers 


Outfall 03A048 (048) is authorized to discharge cooling tower blowdown and other wastewater. These discharges are 
cooling tower blowdown from two sets of cooling towers at T A-53 Los Alamos Neutron Science Center (LANSCE). 
Bromicide for microbiological control is added to the cooling waters. Blowdown from cooling towers T A-53-963 and TA-
53-979 is de-chlorinated using sodium/potassium sulfite prior to discharge. 


Outfall 03Al 13 - T A-53, LANSCE Low Energy Demonstration Accelerator (LEDA) Cooling Towers 


Outfall 03A 113 (113) is authorized to discharge cooling tower blowdown and other wastewater. This discharge is cooling 
tower blowdown from two sets of cooling towers at TA-53 Low Energy Demonstration Accelerator (LEDA). The 
discharge from cooling towers TA-53-293 and TA-53-952 blowdown is de-chlorinated using West R-630, a sodium and 
potassium sulfite, prior to discharge. Discharge from the cooling towers at the LANSCE LEDA was previously co
mingled with stormwater prior to discharge at Outfall 113, however the process water and stormwater pipes were 
separated and do not discharge together at this time. 


Outfall 03A199 -TA-3, Laboratory Data Communications Center (LDCC) Cooling Tower 


Outfall 03A 199 (199) is authorized to discharge cooling tower blowdown and other wastewater. This discharge is 
blowdown from two cooling towers at TA-3-1498. Formula 2011 is added to the cooling tower waters. Blow down is de
chlorinated using Formula 159 prior to discharge. 


Outfall 03A022 -TA-3-127, Sigma Cooling Towers and Emergency Cooling System 
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Outfall 03A022 (022) is authorized to discharge cooling tower blowdown and other wastewater. This discharge is cooling 
tower blowdown from the Sigma Cooling Tower at TA-3-127 and once through cooling water from an emergency cooling 
system. Blowdown from the cooling towers is de-chlorinated using Formula 159, an oxygen scavenger of 
potassium/sodium/bisulfite, prior to discharge. There was no mechanism available for de-chlorination of the once through 
emergency cooling system. 


Outfall 03A160 -TA-35-124, National High Magnetic Field Lab Cooling Towers 


Outfall 03A 160 ( 160) is authorized to discharge cooling tower blowdown and other wastewater. This discharge is 
blowdown from a rooftop cooling tower (for cooling electrical switch equipment) at T A-35-124 National High Magnetic 
Field Lab. No biocide is used and the discharge is not de-chlorinated. Discharge ofblowdown enters a storm water 
drainage pipe to Ten Site Canyon, which is a tributary to Mortendad Canyon. 


Outfall 03A181 - T A-55, Plutonium Facility, Cooling Towers 


Outfall 03A 181 ( 181) is authorized to discharge cooling tower blowdown and other wastewater. This discharge is 
blowdown from three cooling towers at T A-55-6. NALCO® 7408 sodium bisulfate, also noted as a sodium sulfite in 
literature, and STA0 BR 0 EX® (anti scaler), a liquid bromine based antimicrobial, is added to cooling water. Blowdown is 
de-chlorinated prior to discharge. Discharge from cooling towers are co-mingled with stonnwater, including roof drain 
sources and paved surfaces from approximately one-fourth of the Plutonium Facility at Outfall 181. Monitoring samples 
are obtained outside the security fence at the Plutonium Facility. 


Outfall 03A027 -TA-3-2327, Strategic Computing Complex CSCC) Cooling Towers 


Outfall 03A027 (027) is authorized to discharge cooling tower blowdown and other wastewater. This discharge is cooling 
tower blowdown at TA-3-2327. The Sanitary Effluent Recovery or Reclamation Facility (SERF) and the reuse of sanitary 
effluent at the SCC Cooling Towers was on-line during this inspection. Blowdown from cooling towers is de-chlorinated 
prior to discharge. 


Outfall 051-TA-50, Radioactive Liquid Waste Treatment Facility CRLWTF) 


The TA-50 Radioactive Liquid Waste Treatment Facility (RL WTF) discharges into Mortendad Canyon. This facility 
treats both low-level radioactive liquid waste (low-level RL W) and transuranic waste. These are treated in separate 
processes. 


TA-50 receives the majority of industrial liquid waste via gravity flow through a double-walled Radioactive Liquid Waste 
Collection System (RL WCS). Approximately 1600 generating points discharge to T A-50 via this collection system. In 
addition, some waste is trucked to the facility. A Waste Acceptance Criteria (WAC) has been developed to limit, or 
eliminate, waste materials that the plant may be unable to adequately treat, which is characterized by the generator and 
documented on a Waste Profile Form (WPF) filled out by the generator. The WPFs are reviewed and if the waste meets 
with WAC, the generator receives approval from TA-50 staff to ship the waste to TA-50. The WPF is re-submitted and re
approved at least annually, and any time the characteristics of the waste change. 


Some major facility equipment changes were completed in 2012. This included taking the primary clarifiers offline, 
installing new influent tanks and a new microfiltration system, as well as a new reverse osmosis system. 


Wastewater entering the facility is initially held in a 75K influent tank, and if necessary, an additional I 7K tank to control 
the flow rate through the treatment system. From the holding tank, influent was previously directed to a primary clarifier. 
Currently this unit is being bypassed and will eventually be taken out of service and removed. Internal recycle streams 
such as the daily purge of ultrafilter feed tanks, decant and filtrate from sludge treatment, and membrane cleaning 
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solutions are directed to the primary treatment tank. Treatment consists of chemical addition (sodium hydroxide) to 
precipitate impurities, settling to remove most of these impurities, and gravity filtration of overflow waters through a 
mixed bed of sand and anthracite to remove additional solids. Sol ids collected in this step are drummed and disposed of as 
low level rad waste. 


Flow is next passed through a new microfiltration unit that removes most of the remaining solids. Filtrate from the 
microfiltration can then be directed to ion-exchange columns for removal of perchlorate. The ion-exchange columns were 
not online at the time of this inspection. Flow from the ion exchange is directed to a reverse osmosis (RO) unit for final 
treatment. The RO unit removes any remaining suspended solids and almost all of the dissolved solids . RO permeate that 
meets NPDES permit limits goes to two FRAC tanks, and is then discharged to an evaporation unit. ·Oµtfall 051 has not 
,discharged since November 20 l 0. Facility representatives indicated that they plan to utilize the ability to discharge once 
ithe' new permit is 1ssued. 


Reject from the RO process is conveyed back to the main influent tank. The effluent to reject ratio is approximately 3: I. 
The solids are shipped offsite (Washington) for drying, and then are disposed at a Nevada test site as low level waste. 


A new RL WTF is still approximately 4-5 years away. Once the new facility is built, concentrate from the RO system will 
not be shipped offsite. 


Outfall 13S - SWWS Plant 


The SWWS facility is a 0.6 mgd design flow wastewater treatment plant. Influent is generated from sanitary waste around 
- the !ab, although approximately 10% of the influent is non-domestic, according to facility representatives. The non


domestic waste must have an approved Waste Profile Form (WPF) in accordance with the Waste Acceptance Criteria 
(WAC). The collection system consists of the sewer and 45 lift stations. Each lift station is equipped with two pumps 
(generally) and visual and audio alarms. 


Influent is pumped into the plant headworks and flows through a mechanical bar screen. Wastewater then enters a grit 
chamber where rags along with inorganic material are removed. Any grit/solids removed from the wastewater are 
analyzed and then taken to the Los Alamos County landfill. A splitter box sends the influent into two equalization basins. 
The equalization basins are used to provide storage during the peak daytime wastewater flow for later treatment at night 
when little flow is received. Mixers within the basins provide aeration to minimize septic conditions from occurring. 
Submersible pumps, in response to programmable logic controls (PLC), move the influent into the six aeration basins in a 
uniform manner. 


In the aeration basins, operated in parallel, compressed air is provided by centrifugal blowers on a PLC system that cycles 
on and off in a manner that promotes the nitrification/denitrification processes. 


The effluent flows from the aeration basins into one of two 16 ft. circular clarifiers (North and South). Return activated 
sludge (RAS) is pumped back to the aeration basins to repeat the waste stabi lization cycle. 


Flow is then routed to a serpentine chlorine contact basin. Chlorination occurs with the use of a MIOX system. Effluent 
then passes through a Parshall flume with a Millitronics totalizer and is shunted to a lined holding pond where it may be 
pumped to a holding tank and re-used at T A-3. If a discharge at Outfall I 3S is anticipated, effluent is diverted after the 
chlorine contact basin to a second Parshall flume, de-chlorinated with sodium bisulfite, then gravity flows to Canada de! 
Buey. If possible, all effluent discharges to Canada de! Buey via l 3S are reported to EPA and SWQB in advance. 
Currently, all effluent is being re-used at TA-3. According to facility representatives, the SWWS facility has never 
discharged to Canada del Buey. 


Sludge is wasted to sand filtered drying beds. Previously, after a suitable drying cycle, sludge below 50 ug/L PCBs was 
hauled to TA-54 where it was disposed in an appropriate maimer. The SWWS facility, with the addition of the SERF 
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facility's ability to remove PCBs, is now exploring options to compost sludge and reuse it around LANL. The first batch 
of compost was onsite at the time of this inspection and facility representatives were waiting on analytical testing to 
evaluate the quality of the compost. 


Exit interviews were conducted at the end of each day of the inspection. A final exit interview to discuss the preliminary 
findings of this inspection was conducted from approximately 1530-1615 hours on July 9, 2014 with LANS and DOE 
staff at the site. 
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Further Explanations 


Note: The sections are arranged according to the format of the enclosed EPA Inspection Checklist (Form 3560-3), rather 
than being ranked in order of importance. 


Section C - Operations and Maintenance Evaluation - Overall Rating of "Marginal" 


The permit states in Pait LB. I: 


The permit tee shall comply with the following schedule of activities for the attainment of state water quality 
standards-based final effluent limitations for 


Total Copper Outfall ... 03A022 


c. Implement corrective action and attain final effluent limitations no later than three (3) years fi·om the effective 
date of the permit. 


The permit states in Part I.A (page 15): 


Quantitv/Loadin)!. Quality/Concentration 
Lbs/day unless stated m)!,/L unless stated 


Monthly Avera)!.e Daily Max Monthly Avera)!,e Daily Max 
Flow ReportMGD Report MGD *** *** 
Total Residual *** *** *** 0.011 
Chlorine 
Total Copper *** *** 0.019 0.028 


Findings for Operations and Maintenance 


Prior to this inspection, there were numerous exceedances of the chlorine limit at Outfalls 03A 181 (December 2013), 
03A027 (August 2011), 03AI 13 (June 20 12), 03A199 (August 2011 , May 2012), and 03A048 (September 2011, April 
20 12, June 20 13). In discussions with facility representatives at the outfalls where these exceedances occurred, it 
generally appeared that exceedances were due to equipment fouling or malfunction. Generally there were Preventative 
Maintenance procedures in place, but frequencies may need to be reevaluated to assure that the dechlorination equipment 
is functioning properly. 


The site visit at 03A022 (Sigma Emergency Cooling System) resulted in two findings of a significant nature. There are 
two types of potential discharges at Sigma - the first being the discharge of sump water, which is treated cooling water. 
T he second possible discharge is from the emergency cooling system. In the event of an activation of the emergency 
cooling system, potable water is used in a once-through cooling system. There is no dechlorination system present for the 
emergency cooling water, and the potable water carries a chlorine residual that in turn exceeds the water quality standards 
at the effluent pipe. This is a repeat finding from the July 2009 NMED Compliance Evaluation Inspection. There was 
an emergency discharge in May 2014 that exceeded the chlorine limitation in the permit. 


Additionally, the second issue is compliance with the schedule in the pennit to address copper exceedances at this 
particular outfall. Measures were required to be in place to mitigate copper exceedances by three years from the permit' s 
effective date (the due date for compliance with the compliance schedule was August 1, 20 10). During the visit on site, 
permittee's representatives explained that the source of the copper exceedances at this outfall was tracked to the heat 
exchanger unit (installed around 1969). Representatives indicated that although a meeting with USDOE had recently 
occurred, there was currently no timeframe established for replacement of this unit. 
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The facilities that discharge to Outfall 130 and Outfall 001 had containers on site that were not properly marked, or were 
double marked. Facility staff should ensure that all containers are labeled properly. 


Section D - Self Monitoring Evaluation - Overall Rating of "Marginal" 


The permit states in Part I.A (page 17): 


... the permittee is authorized to discharge cooling tower blowdown and other wastewater to Sandia Canyon .. ., in 
segment number 20. 6. 4. 128 (from Outfall 03Al 13) of the Rio Grande Basin. 


The permit states in Pa1i I.A (page 5): 


.. . the permittee is authorized to discharge treated sanitary waste water to Sandia Canyon in Segment number 
20. 6. 4.126 via outfalls utilizing treated effluent as specified in Outfall 001 and Category OJA, or to Canada de! Buey in 
Segment Number 20.6.4.128 of the Rio Grande Basin. 


Findings for Self Monitoring 


The permit description of the outfall at 03A022 authorizes discharges of cooling tower blowdown and "other wastewater" . 
An ISCO sampler was located at the outfall (03A022) and may not be representative of the discharge at the facility due to 
comingling of process water (emergency cooling discharge) and storm water. Facility representatives indicated that there 
may not be a way to sample the emergency discharge further up in the system where it would be representative. The 
manner in which the ISCO's intake was located may not collect a representative sample, in part due to the condition of the 
effluent pipe, which was cracked. 


Similarly, the sampling location at 03A 113 (LEDA cooling towers in TA 53) may not be representative of the monitored 
activity during or after a rain event due to the comingling of stormwater and cooling tower blowdown discharge. 


The internal compliance monitoring point at the SWWS facility (Outfall 13S) is currently set at the end of the wastewater 
treatment train (after treatment by dechlorination). In the permittee's renewal application, a request was made to move the 
compliance monitoring point at 13S up to Outfall 001. There is nothing in the current permit that requires the compliance 
monitoring point to be at the current location, but the current compliance point is representative of the activity at SWWS. 
By moving this compliance point up to Outfall 00 I , the discharge from SWWS will be comingled with the other process 
wastewater discharges occun'ing at Outfall 001. 
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Ms. Racquel Douglas 
U.S. Environmental Protection Agency, Region 6 
Enforcement Branch (6EN-WM) 
1445 Ross A venue 
Dallas, Texas 75202-2733 


Dear Ms. Douglas and Mr. Yurdin: 


Mr. Bruce Yurdin 
New Mexico Environment Department 
Surface Water Quality Bureau 
Point Source Regulation Bureau 
P.O. Box 5469 
Santa Fe, NM 87502-5469 


Subject: NPDES Permit No. NM0028355, Response to Compliance Evaluation Inspection, July 7, 
2014 through July 9, 2014 


The New Mexico Environment Department, Surface Water Quality Bureau (NMED/SWQB) staff 
conducted an NPDES Compliance Evaluation Inspection (CEI) at NPDES outfall facilities at Los 
Alamos National Laboratory (Laboratory) on July 7-9, 2014. The Laboratory's Environmental Compliance 
Programs Group (ENV-CP) is submitting the enclosed (Enclosure 1) information in response to 
NMED/SWQB's inspection findings 


Please contact Marc Bailey at (505) 665-8135 or Mike Saladen at (505) 665-6085 if you have questions 
regarding this report. 


smcer; /2_~ 
Anthony R. Grieggs 
Group Leader 
Environmental Compliance Programs (ENV-CP) 
Los Alamos National Security, LLC 


ARG:MAB/lm 


Al•~~ 
An Equal Opportunity Employer I Operated by Los Alamos Natlonal Security, LLC for the U.S. Department of Energy's NNSAf V l' ~i 


...... __. - · -.. ..... , ..... _ .............. 
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Enclosures: 1. NPDES Permit No. NM0028355, Response to Compliance Evaluation Inspection, July 7, 
2014 through July 9, 2014 


Cy: Everett Spencer, USEPNRegion 6, {E-File) 
Gladys Gooden-Jackson, USEPNRegion 6, (E-File) 
Gene E. Turner, NA-LA, (E-File) 
Kirsten Laskey, NA-LA, (E-File) 
Carl A. Beard, PADOPS, {E-File) 
Michael T. Brandt, ADESH, (E-File) 
Raeanna Sharp-Geiger, ADESH, (E-File) 
Alison M. Dorries, ENV-DO, (E-File) 
Rick A. Alexander, STO-DO, {E-File) 
Stephanie Q. Griego, STO-DO, {E-file) 
Michael T. Saladen, ENV-CP, (E-File) 
Marc A. Bailey, ENV-CP, {E-File) 
LASOmailbox@nnsa.doe.gov, (E-File) 
locatesteam@lanl.gov, 01402059, {E-File) 
env-correspondence@lanl.gov, {E-File) 


A I •C'-o~ 
An Equal Opportunity Employer I Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSAf V l' ~:l 
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LANL's Response to CEI Report Findings 
Action Item Number (Ul402059) 


Section C - Operations and Maintenance- Overall Rating of "Marginal" 


C.1 Treatment Units Properly Operated- Rated Marginal 


Findings 
Prior to this inspection, there were numerous exceedances of the chlorine limit at Outfalls 
03A181 (December 2013), 03A027 (August 2011), 03Al 13 (June 2012), 03A199 (August 2011, 
May 2012), and 03A048 (September 2011, April 2012, June 2013). In discussions with facility 
representatives at the outfalls where these exceedances occurred, it generally appeared that 
exceedances were due to equipment fouling or malfunction. Generally there were Preventative 
Maintenance procedures in place, but frequencies may need to be reevaluated to assure that the 
dechlorination equipment is functioning properly. 


LANL Response: 


Historically, cooling towers have been managed by different organizations throughout the 
Laboratory resulting in inconsistent maintenance of equipment, lack of routine inspections, and 
improper chemical application. The lack of operator expertise and resources at facilities are 
contributing factors. As a consequence, the inspection and maintenance program of these cooling 
towers and water treatment systems was modified. 


To facilitate compliance with the requirements in the NPDES permit, Laboratory organizations 
have taken or are taking the following actions: 


• Surveyed all existing cooling tower systems at the Laboratory. Replaced faulty 
equipment including pumps that inject chlorine neutralizer-at specific cooling towers 


• Placed chemical feed pumps on more rigorous inspection, maintenance, and replacement 
schedules 


• Installed real-time monitoring at several cooling tower systems 
• Installed additional treatment technologies to meet the more stringent standards in the 


permit (Ion exchange treatment columns) 
• Evaluated the need for consistent cooling tower chemical treatment processes at all 


cooling towers, improved inspection and maintenance of cooling tower systems, and 
centralized operation and maintenance program to consistently monitor all cooling tower 
systems. and, 


• Drafted a Scope of Work for water treatment contract. This activity is currently under 
review by LANL 


C.3 Standby Power Or Other Equivalent Provided -Rated Unsatisfactory 


C.5 All Needed Treatment Units In Service - Rated Unsatisfactory 


Findings 
The site visit at 03A022 (Sigma Emergency Cooling System) resulted in two findings of a 
significant nature. There are two types of potential discharges at Sigma - the first being the 
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LANL's Response to CEI Report Findings 
Action Item Number (U1402059) 


discharge of sump water, which is treated cooling water. The second possible discharge is from 
the emergency cooling system. In the event of an activation of the emergency cooling system, 
potable water is used in a once-through cooling system. There is no dechlorination system · 
present for the emergency cooling water, and the potable water carries a chlorine residual that in 
turn exceeds the water quality standards at the effluent pipe. This is a repeat finding from the 
July 2009 NMED Compliance Evaluation Inspection. There was an emergency discharge in 
May 2014 that exceeded the chlorine limitation in the permit. 


LANL Resoonse: 


Activities completed by Facility personnel to address the dechlorination issue when the 
Emergency Cooling System is engaged include: 


• ISCO sampler set up at outfall to collect discharges from emergency cooling system 
during off-normal event - June 5, 2014 


• Facility initiated routine surveillance of outfall to identify if additional discharges were 
occurring - June 2014 


• DOE/LANS representatives conducted management assessment and walk through of 
Sigma facility- June 12, 2014 


• Facility personnel initiated engineering controls to minimize the amount of time the 
Emergency Cooling System is engaged. Installation of new variable frequency drive for 
circulating pumps and new pump installed. -May 2, 2014. 


• De-chlorination tablets installed at end of outfall pipe -August 13, 2014 


C.9 Have Bypasses*/Overflows Occurred At The Plant Or In The Collection System In The 
Last Year, and Has Corrective Action Been Taken To Prevent Additional 
Bypasses/Overflows? 
Rated as 'Yes'- bypasses have occurred over the past year and, 'No'- corrective actions 
have not been taken. 


LANL Response: 


The Laboratory responds to all sewer bypass/overflow occurrences. Each event triggers a 
corrective action. A Decision Tree.document was developed jointly between DOE, LANS and 
NMED (March 10, 2009, copy available upon request) and each event is categorized using this 
document. Sewer bypasses/overflows are reported to NMED as required by the Decision Tree 
with a copy being sent to EPA. 


Findings 


Additionally, the second issue is compliance with the schedule in the permit to address copper 
exceedances at this particular outfall. Measures were required to be in place to mitigate copper 
exceedances by three years from the permit's effective date (the due date for compliance with the 
compliance schedule was August 1, 2010). During the visit on site, permittee 's representatives 
explained that the source of the copper exceedances at this outfall was tracked to the heat 
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exchanger unit (installed around 1969 ). Representatives indicated that although a meeting with 
USDOE had recently occurred, there was currently no timeframe established for replacement of 
this unit. 


LANL Response: 


Information regarding Compliance Schedule at Outfall 03A022: 


• Ion exchange (IONX) for cooling tower blowdown in operation July 31, 2010. 
• Copper exceedence May 5, 2011: suspected cross contamination from circulation water 


tank inside (known to have copper). Initiated design to discharge IONX-treated effluent 
directly to outfall pipe. 


• Cooling tower blowdown treated by IONX, then discharged directly to outfall pipe 
out~ide via flexible hose on July 25, 2011. 


• Cooling tower blowdown piped to sanitary collection system on November 16, 2011. 
IONX removed. Verification of no flow visits to outfall will continue. 


• Discharge at outfall discovered November 26, 2012. Compliance samples collected with 
total copper exceeding permit limit. Cause was stuck makeup valve on circulation water 
tank inside. Facility personnel corrected the stuck makeup valve. 


• Discharge at outfall discovered May 2, 2014. Compliance samples collected with total 
copper exceeding permit limit. Cause was stuck makeup valve on circulation water tank 
inside. Facility personnel submitted a request to replace makeup valve. The makeup valve 
was replaced on July 7, 2014. Additionally, the facility submitted a request for 
replacement of the outdated heat exchanger in July 2014 that is the suspected source of 
elevated copper in the circulation water tank inside the building. 


Activities completed/to be completed by Facility personnel to address the copper issue: 


• ISCO sampler set up at outfall to collect discharges from emergency cooling system 
during off-normal event - June 5, 2014 


• Facility initiated routine surveillance of outfall to identify if additional discharges were 
occurring-June 2014 


• DOEil.ANS representatives conducted management assessment and walk through of 
Sigma facility-June 12, 2014 


• Fact finding critique held to address potential copper exceedance occurring on August 13, 


2014-August 25, 2014 


• Water in the recirculating water tank will be re-characterized to compare with the data 


from the STO-Facility's previous characterization. -October 2014 


• Scope, estimate, design a new heat exchanger - November 2014 


Section D - Self Monitoring Evaluation- Overall Rating of "Marginal" 
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D.2 Locations Adeguate For Representative Samples. Sigma (Outfall 03A022). and LANSCE 
(03A048 [sic) (03Al 13)) Rated as 'No' 


Findings 


D.2 (a) The permit description of the outfall at 03A022 authorizes discharges of cooling tower 


blowdown and "other wastewater". An ISCO sampler was located at the outfall (03A022) and 
may not be representative of the discharge at the facility due to comingling of process water 


(emergency cooling discharge) and stormwater. Facility representatives indicated that there may 
not be a way to sample the emergency discharge further up in the system where it would be 
representative. The manner in which the ISCO 's intake was located may not collect a 
representative sample, in part due to the condition of the effluent pipe, which was cracked 


LANL Response: 


Roof drains at the Sigma Facility are tied in to the outfall pipe and cannot be easily separated. 
The ISCO sampler's intake is located at the point of discharge to the environment for Outfall 


03A022. To ensure representative compliance samples are collected, LANL personnel do not 
collect samples during precipitation events. This eliminates the possibility of samples containing 


Emergency Cooling System or other industrial process water from being comingled with storm 
water discharges. Additionally, for samples collected by the automated ISCO sampler, site-wide 
precipitation data is reviewed to determine if the discharge was from a storm event, or from an 


industrial source. 


During the next precipitation event the Laboratory will collect samples from Outfall 03A022 and 
evaluate the results against cooling tower/Emergency Cooling System discharge data. 


D.2 (b) Similarly, the sampling location at OJAI 13 (LEDA cooling towers in TA 53) may not be 


representative of the monitored activity during or after a rain event due to the comingling of 
stormwater and cooling tower blowdown discharge. 


LANL Response: 


At Outfall 03A 113, one of the two cooling towers (TA53-293) discharging to the outfall has been 
taken out of service (April 23, 2014). The remaining cooling tower (TA53-952, LEDA Cooling 


Tower) has a designated pipe discharging to Outfall 03Al 13 that cannot co-mingle with storm 


water. Therefore the samples are representative of the cooling tower blowdown. 


D.2 ( c) The internal compliance monitoring point at the SWWS facility (Outfa// l 3S) is currently 
set at the end of the wastewater treatment train {after treatment by dechlorination). In the 
permittee 's renewal application, a request was made to move the compliance monitoring point at 


J 3S up to Outfall 001. There is nothing in the current permit that requires the compliance 


monitoring point to be at the current location, but the current compliance point is ~epresentative 
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of the activity at SWWS. By moving this compliance point up to Outfall 001, the discharge.from 


SWWS will be coming/ed with the other process wastewater discharges occurring at Outfall 001. 


LANL Response: 


In the pennit issued August 12, 2014 for Outfall 13S it states: 


'During the period beginning the effective date of the permit and lasting through the 
expiration date of the permit (unless otherwise noted), the permittee is authorized to 
discharge treated sanitary waste water to Sandia Canyon in Segment Numbers 


20.6.4.126 via outfalls utilizing treated effluent as specified in Outfall 001 and Category 
OJA, or to Canada de/ Buey in Segment Numbers 20.6.128 of the Rio Grande Basin. 


Such discharges shall be limited and monitored by the permittee as specified below: ' 


When treated sanitary effluent is discharged to Outfall 001 or is used at any category 03A outfall, 


the monitoring requirements for Outfall 138 will be required. Operations staff at the sanitary 
treatment plant will continue to monitor the treatment train to maintain proper functioning of the 


plant. 


Section F - Laboratory- Overall Rating of "Satisfactory" 


F.5 Duplicate Samples Are Analyzed.10% Of The Time- Rated as 'No' 


Findings: 


There were no comments in the 'Further Explanations' text. 


LANL Response: 


Laboratory duplicate samples are analyzed for each chain of custody submitted. Pursuant to Part 


III, Section 5 of the pennit, contract laboratories used by LANL follow the required methods and 
analyze a duplicate sample for each analytical request submitted. This is perfonned by the 


laboratory to ensure an adequate quality control program for all analytical results. Copies of 
analytical data packages showing laboratory duplicates were submitted to the Inspectors, as 


requested. 
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NPDES Industrial Permit Outfall Locations 
These maps display the locations of the outfalls as well as the discharge sources, 
such as buildings, cooling towers, and power plants. EXHIBIT 


Contact 


Environmental 
Communication & 
Public Involvement 


P.O. Box l 663 MS 
M996 


Los Alamos, NM 
87545 


(505) 667-0216 


Email 


I R~ 
Where are the NPDES industrial outfalls? 


Open in Google Earth I View in Google Maps 


Outfall 001 


Outfall 001 


for the 


TA-3-22 


Power Plant 


Description 


Permitted 


Discharge 


Receiving 


Stream 


The discharge of about 300,000 gallons of treated 


water per day from Outfall 001 creates a continuous 


flowing perennial reach in upper Sandia Canyon and 


supports a 3-acre wetland. Water meets all 


regulatory standards. Most of the water comes from 


the Co- Generating Power and Steam Plant, which 


provides heating to buildings at TA-3 in addition to 


steam for process needs and to produce electricity 


in one l 0-megawatt and two 5-megawatt steam 


turbines/generators. 


Cooling towers, boiler blow-down drains, 


demineralizer backwash, R/0 reject, floor and sink 


drains and treated sanitary re-use 


Upper Sandia Canyon, Segment Number 20.6.4.126 


Constituent Flow, TSS, E Coli, Total Residual Chlorine, Metals, 


Monitoring pH, Temperature, PCBs, WET 


Monitoring 
Variable l /week, l / month, 1 / year 


Frequency 


Reporting Monthly and annual Discharge Monitoring Reports 


Frequency (DMRs) 
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Outfall 1 35 


Outfall 13S 


for the 


TA-46-347 


Sanitary 


Wastewater 


System 


(SWWS) Plant 


Description 


Permitted 


Discharge 


Receiving 


Stream 


Constituent 


Monitoring 


Monitoring 


Frequency 


Reporting 


Frequency 


Outfall OS 1 


Outfall OS 1 


for the 


TA-S0-1 


Radioactive 
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Wastewater from sanitary sewer, other 


non-radiological drains and storm water from 


technical areas throughout the Laboratory are 


treated at the Sanitary Waste Water System Plant. 


Currently, no water is discharged at Outfall 1 3s. 


Treated sanitary effluent is pumped either to 


Outfall 001, or to the Sanitary Effluent 


Reclamation Facility (SERF) for tertiary treatment 


and reuse at the Strategic Computing Complex 


cooling towers. Outfall 1 3s is a sampling point 


after final treatment processes prior to pumping 


to Outfall 001 or to the SERF. 


Treated sanitary wastewater 


Upper Sandia Canyon in Segment Numbers 


20.6.4.126 or Canada Del Buey, Segment Number 


20.6.4.128 


Flow, BODS, TSS, E. Coli, Total Residual Chlorine, 


pH, PCBs, and WET 


Variable l /week, l / month, l / year 


Monthly and annual Discharge Monitoring Reports 


(DMRs) 
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Liquid Waste 


Treatment 


Facility (RLWTF) 


Description 


Permitted 


Discharge 


Receiving 


Stream 


Constituent 


Monitoring 


Monitoring 


Frequency 


Reporting 


Frequency 


Outfall OSAOSS 


Outfall OSAOSS 


for the 


TA- 16- 1508 


High Explosives 


Wastewater 


Treatment 


Facility (HEWTF) 


Description 


nup:11www.1aru.gov1communuy-envrronmen11env1ronmem:a1-stewarosn ... 


The Radioactive Liquid Waste Treatment Facility 


treats low level and transuranic radioactive 


liquid wastewater. A mechanical evaporator was 


installed so no water has been discharged at 


Outfall 01 5 since November 2010. Should the 


evaporator be offline, wastewater would then 


t reated and discharged in batches to Mortandad 


Canyon. Discharged water meets all regulatory 


standards. 


Treated radioactive liquid waste 


Ephemeral reach of Effluent Canyon , tributary to 


Mortandad Canyon, Segment Number 


20.6.4.128 


Flow, COD, TSS, Total Tox ic Organics, Metals, 


Total residual Chlorine, pH, Perchlorate, PCBs, 


and WET 


Variable l /week, l / month, l / year 


Monthly, quarterly and annual Discharge 


Monitoring Reports (DMRs) 


The High Explosive Wastewater Treatment 


Facility (HEWTF) treats high explosive 


contaminated wastewater, storm water, and 


cooling tower blow- down from various sites in 


the southeast section of the Laboratory. Since 


10/2/201 5 4:18 PM 
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Permitted 


Discharge 


an evaporator is normally used, the HEWTF has 


not discharged since November 2007. Should 


this malfunction, high explosives wastewater 


influent is effectively treated through multiple 


processes before being discharged into Canon 


de Valle. 


Treated high explosives wastewater, storm 


water, and cooling tower blow- down 


Ephemeral tributary to Canon de Valle, 
Receiving Stream 


Segment Number 20.6.4.1 28 


Constituent 


Monitoring 


Monitoring 


Frequency 


Reporting 


Frequency 


Flow, COD, TSS, Oil & Grease, Total Toxic 


Organics, TNT, ROX, Perchlorate, pH and WET 


Variable 1 /week, 1 / month , 1 / quarter, 1 / year 


Monthly, quarterly and annual Discharge 


Monitoring Reports (DMRs) 


Outfall 03A022 


Outfall 


03A022 


for the 


TA-3-2274 


Sigma 


Cooling 


Tower 


Description 


Permitted 


Discharge 


Receiving 


Stream 


Water discharged here includes treated cooling 


tower blow-down water and storm water from roof 


drains which is then discharged into Mortandad 


Canyon. Discharged water meets all regulatory 


standards. Under emergency facility shut down 


due to a power outage emergency cooling water, 


which is potable, overflows from the circulating 


water pump basin directly to this outfall. 


Cooling tower blow-down, storm water, 


emergency cooling water (potable water) 


Ephemeral reach of Mortandad Canyon, Segment 


Number 20.6.4. 128 
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Constituent 


Monitoring 


Monitoring 


Frequency 


Reporting 


Frequency 


Flow, TSS, Total Residual Chlorine, Phosphorus, 


Metals, pH and WET 


Variable 1 /day, 1 / week, 1 / quarter, 1 /year 


Monthly, quarterly and annual Discharge 


Monitoring Reports (DMRs) 


Outfall 03A l 81 


Outfall 


03A 181 


for the 


TA-55-6 


Cooling Tower 


Description 


Permitted 


Discharge 


Receiving 


Stream 


Constituent 


Monitoring 


Monitoring 


Frequency 


Reporting 


Frequency 


Treated blow-down water from the Plutonium 


Facility cooling tower is discharged into 


Mortandad Canyon. Discharged water meets all 


regulatory standards. 


Cooling tower blow-down and other wastewater 


Ephemeral reach of Mortandad Canyon, Segment 


Number 20.6.4. l 28 


Flow, TSS, Total Residual Chlorine, Metals, pH 


and WET 


Variable 1 /day, l /week, 1 /month, l /quarter, 


1/year 


Monthly, quarterly and annual Discharge 


Monitoring Reports (DMRs) 


Outfall 03A027 


Outfall 03A027 


for the 


TA-3-285 & 


2 31 2 7 Strategic 


Computing 


Complex (SCC) 


Cooling Towers 
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Description 


Permitted 


Discharge 


The Strategic Computing Center cooling 


towers use treated effluent from the SERF 


facility to conserve potable water resources. 


The cooling tower blow-down consists of 


circulation water from the potable water 


system treated to remove minerals and biota 


and/or treated effluent from SERF. Water which 


meets all regulatory standards is then 


discharged into Sandia Canyon. 


Cooling tower blow-down and tertiary treated 


sanitary wastewater from SERF 


. . Upper Sandia Canyon , Segment Number 
Receiving Stream 


Constituent 


Monitoring 


Monitoring 


Frequency 


Reporting 


Frequency 


Outfall 03A 11 3 


Outfall 03A 113 


for the 


20.6.4. 126 


Flow, TSS, E Coli, Total Residual Chlorine, 


Phosphorus, Metals, pH and WET 


Variable 1 /day, 1 / week, 1 / quarter and 1 / year 


Monthly, quarterly and annual Discharge 


Monitoring Reports (DMRs) 


TA- 53 Low Energy 


Demonstration 


Accelerator (LEDA) 


Cooling Towers 


Description 


Permitted Discharge 


Receiving Stream 


Treated water from cooling tower 


blow-down and storm water from 


parking lots and roof drains is 


discharged into Sandia Canyon . 


Discharged water meets all regulatory 


standards. 


Cooling tower blow-down, and storm 


water runoff 


Ephemeral tributary to Sandia Canyon, 


Segment Number 20.6.4.128 
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Towers 


Description 


Cooling towers for the Los Alamos 


Neutron Science Center provide cooling to 


equipment and systems at the accelerator 


facility. The treated water discharged into 


Los Alamos Canyon meets all regulatory 


standards. 


Permitted Discharge Cooling tower blow- down 


Receiving Stream 


Constituent 


Monitoring 


Monitoring 


Frequency 


Ephemeral tributary to Los Alamos 


Canyon, Segment Number 20.6.4.128 


Flow, TSS, Total Residual Chlorine, 


Phosphorous, Metals, pH and WET 


Variable 1 /day, 1 /week, 1 /month, 


1 /quarter 


Monthly and quarterly Discharge 
Reporting Frequency 


Monitoring Reports (DMRs) 


Outfall 03A 1 60 


Outfall 03A 160 


for the 


TA-35-124/595 


National High 


Magnetic Field 


Laboratory (NHMFL) 


Cooling Tower 


Description 


Permitted Discharge 


Receiving Stream 


A cooling tower provides water cooling to 


equipment and systems at the National 


High Magnetic Field Laboratory. The water 


is treated using a corrosion inhibitor then 


batched into two storage tanks. Water 


from these tanks is treated to remove 


copper prior to discharge into Ten-Site 


Canyon. Discharged water meets all 


regulatory standards. 


Cooling tower blow- down 


Ephemeral tributary of Ten Site Canyon , 


Segment Number 20.6.4.128 
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Constituent Flow, TSS, Phosphorous, Metals, pH and 


Monitoring WET 


Variable 1 /day, 1 /week, 1 / monthl 
Monitoring Frequency 


/quarter 


Monthly and quarterly Discharge 
Reporting Frequency 


Monitoring Reports (DMRs) 
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