WASTEWATER
Safety / Efficient Performance

LANL, NM SITE REPORT
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LOCATION:

TA-46 Sanitary Wastewater Systems Consolidation (SWSC) Plant, Los Alamos National Laboratory (LANL), Los Alamos, New Mexico

CONTACTS:

Charles H. Barnett, Supervisor, (505) 665-7855

Ramiro Marquez, Foreman, (505) 665-7884

EQUIPMENT:

3 SAL-80s, installed 1997

PREVIOUS DISINFECTION:
Chlorine Gas

PROBLEM:
· Need to reduce workload created by National Safety Procedures 29 CFR 1910.119 that DOE facilities are obligated to follow.  Several crafts were involved in maintenance, which drove up operations, maintenance, training costs.

· Risk assessment showed chlorine gas is the biggest non-radiation safety concern in DOE

· Needed plant flexibility and better residual to reuse water in cooling towers.
SOLUTION:

A specification was written by Johnson Controls to require new equipment to meet NPDES permit discharge requirements for fecal coliforms and to deliver a residual chlorine value of 2 mg/L  in order to maintain enough disinfectant for the LANL cooling tower four miles away.  The MIOX installation was done with minimal retrofit costs; provided the required residual and performance; proved to be safer, easier, and cheaper and still met DOE and EPA disinfection requirements.  The Lab’s records and final evaluation showed that cost savings of $10,000 per year for training, operations, and maintenance, has been achieved, primarily due to reduced safety costs and reduction of required certified trained personnel.  In addition, installation of MIOX systems allowed for enhanced flexibility for other uses, such as treatment at the head of plant, for filamentary growth, and increased capacity above the previous 20 lbs per day.


Gas Chlorine (before)
MIOX (after)

Safety:
Hazardous Chemicals
No transport, storage, handling Cl2  gas

Operating Costs:
High safety costs


Reduced $10,000 annually

Free & Total Cl2 Residual:
FAC 0.1 – 3.3; Total 1.2 – 4.1
FAC 0.1 – 4.6; Total 0.2 – 5.5

Total Solids (TSS / TDS)
TDS:  263.5 ppm; TSS: 3.4
TDS: 301.8 ppm; TSS: 5.6

pH and Chemical Oxygen Demand (COD):
pH Range 7 to 7.5

COD 14-30
No statistically significant variations from chlorine gas.

BACKGROUND:

Los Alamos National Laboratory (LANL) is operated by the University of California for the Department of Energy (DOE), and a subcontractor, Johnson Controls, provides operations and maintenance for the lab and the wastewater treatment plant.  The SWSC plant, with a capacity of 600,000 gallons per day, has been in operation since August 1992, operates 7 days a week with a staff of 14, and serves all lab sites, which cover a total of 43 square miles and over 1,200 buildings.  Prior to 1992, there were 10 wastewater treatment sites, which were subsequently combined into this plant.  Prior to MIOX, the plant was using one-ton cylinders of gas chlorine, and was meeting all regulatory and safety requirements. Over 1,500 process control tests are performed each month to meet the NPDES permit requirements.  In addition, there are Q-clearance and heavy training requirements to meet DOE specifications.  

The LANL wastewater plant won Excellence and Merit awards in 1996 from EPA and the Rocky Mountain Water Environment Association.  However, a DOE risk assessment showed that chlorine gas is the biggest non-radiation safety concern in DOE, due to such risks as potential releases, error potential with ton cylinder valves, and violent reactions of chlorine with ammonia, petroleum products, and other chemicals.  The lab needed to find a safer alternative, but still needed effective performance and a disinfection residual for the plant.  In addition, they wanted to meet current and proposed future regulatory compliance requirements; reduce operations, maintenance, and training costs; and increase safety and positive public relations, all with minimal retrofit costs.  MIOX equipment was evaluated and fit these requirements.  The MIOX system was purchased through the company’s GSA contract in January 1997.  Since April 1997, the MIOX system has been on-line full time, and LANL removed the chlorine system.

In June 1997, LANL presented their findings to the Chemical Manufacturer’s Association and the DOE.  Overall, MIOX was found to be safer, cheaper, easier, and still meet all their requirements.  The new system provides extra production capacity above and beyond regular requirements, which allows treatment for filamentary growth at the head of the plant during heavy rainfalls.  The lab had extremely low infrastructure change costs—MIOX was piped directly into where the chlorine was and required little training to operate.  The retrofit was smooth enough that the plant was never without disinfectant.

The lab’s records and final evaluation show that they achieve cost savings of $10,000 per year for training, operations, and maintenance, primarily due to reduced safety costs and reduction of required certified trained personnel.  The capital costs of the MIOX system were similar to on-site chlorine generators, and operations costs proved to be much lower than chlorine, ozone, or chlorine dioxide, due to no need for safety equipment or scrubbers, reduced liability and training costs, and reduced labor costs.

RESULTS: 

· Safety

In addition to the high costs of meeting operational safety standards at the plant, using chlorine gas, LANL had to truck one-ton cylinders 100 miles to the SWSC plant from Albuquerque.  MIOX generators produce a non-hazardous chemical disinfectant solution on-site using only salt.

· Operating Costs

Annual operating costs for the plant were calculated to be similar to that of chlorine gas, except for safety training, administration, and equipment costs.  With regard to safety costs, the Lab found they could save $10,000 annually with a MIOX system.
· Performance

The key variables in the test protocol were variations in effluent characteristics and analytical methods.  In general, the data sets showed similar numbers for chlorine gas and MIOX disinfection.  In all cases, a free and total chlorine residual was achieved.  TDS and TSS were slightly higher with MIOX due to increased oxidation of iron and manganese and possibly other metals that form insoluble oxides, which is beneficial from the standpoint that these can be precipitated out or filtered.
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