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ENHANCED WASTEWATER OILY WASTE TREATMENT SYSTEM:

 CRANEY ISLAND

Brian Lee

Wastewater Engineering

 The Navy has a diversified staff of environmental engineers and scientists that help minimize generation and promote the recycling of used oil, as well as manage collection and treatment of wastewater, to comply with environmental regulations. The Navy has programs in place to segregate hazardous waste and industrial waste streams from being commingled with oily type wastes.  These programs enable used oil to be recycled by the Navy owned oil reclamation plant and allow the water fraction to be treated biologically at a new enhanced wastewater treatment plant located at Craney Island, the federal government’s largest fuel depot.  The recycled oil is used as fuel for the Navy owned steam plant at Naval Base Norfolk.
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The wastewater treatment facility became operational in August 1997 and consists of equalization, free-oil recovery, chemical addition, and biological treatment in sequential batch reactors, and final discharge to State waters through a multi-port diffuser of specific design. Two 1.5 million-gallon primary treatment tanks are used for oil and solids removal.  Two more 1.5 million-gallon tanks are used for flow equalization prior to treatment by an oil water separator.  From the separator, flow enters one of three sequential batch reactors that are capable of treating a total daily flow rate of 750,000 gallons.  The outfall diffuser is designed to provide a mixing zone to achieve compliance with Whole Effluent Toxicity (WET) effluent limitations.
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Wastewater is received from naval vessels and Naval shore facilities that generate oily wastewater.  Wastewaters include bilgewater, butterworthing, ballast water, tank bottom waters, and storm water from bulk fuel oil berms.  Bilgewater and shore generated oily waste arrives via pipeline from the Norfolk Naval Base from a pier side collection system which includes pier piping, a holding tank, and pumping facilities.  

Bilgewater and shore generated oily waste arrives by barge from Little Creek Amphibious Base.  Most of the other wastewaters treated at the plant are generated on site and piped directly to the OWTP.  Some oily waste is also delivered via truck.

Being phased out are the in port discharges from shipboard oil water separators and waste oil disposal rafts (floating oil water separators) that treat most of the bilgewater that is currently discharged into 
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the Elizabeth River.  Because these devices were not designed to adequately remove all pollutants of concern, the Navy decided to collect and treat all shipboard oily wastewaters at this shore based state of the art regional treatment facility.  The impact of collecting all bilge water generated by ships will be significant.  The plant’s oil wastewater typically has a Biochemical Oxygen Demand (BOD) of around 600 mg/L, which is being discharged directly to the Elizabeth River.  After treatment at the wastewater treatment plant, the bilge water BOD will drop below 25 mg/L.  With an expected average daily flow rate of 750,000 gallons, 3,600 pounds a day of BOD will be prevented from entering the Elizabeth River when the collection system is fully operational and sending all bilge water generated at the Naval Base Norfolk to the OWTP.

Other ancillary opportunities that will arise from this collection and treatment project will be the elimination of continuous transportation of tanker trucks of oily wastewater from Naval Station Norfolk to Craney Island.  Besides reduced fuel consumption, air emissions and labor savings, the potential for spills will be greatly reduced.

For further information, please contact Brain Lee at 757-322-4753 or leebd@efdlant.navfac.navy.mil.
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NAVY CREATES ENVIRONMENTALLY CLEAN “DREAM TEAM”

By JO1 Tonia Varner

Naval Weapons Station Yorktown
In the age of environmental conservation, the U.S. Navy carries out its mission with an environmental conscience and is taking responsibility for the less than ideal practices of the past.  Naval Weapons Station Yorktown VA, and Naval Air Station Oceana VA, are examples of the Navy’s effort to address environmental concerns.  These facilities are two of many military installations being cleaned of contaminated sites under the Navy’s Installation Restoration (IR) Program.  The success of the IR program at these installations has greatly improved in recent years thanks to the implementation of innovative partnering. 

The task of cleaning contaminated sites on military installations can be arduous, both scientifically and logistically.  Some difficulty in planning and commencing clean up projects stems from varied agendas of multiple organizations involved in the process. Until six years ago, the clean up process involved organizations playing tug of war. Each group lacked flexibility and showed little concern for the goals of the other parties.  This “us/them” mindset created a sometimes tense, and most often, counter-productive working relationship. 

“It was often an adversarial relationship and the process was going nowhere,” said Jack Robinson, project consultant for CH2M Hill, an environmental contractor for NAS Oceana.

 “I can remember, before partnering at Yorktown, all that we were doing was sending letters back and forth,” said Jeffrey Harlow, environmental coordinator for NWS Yorktown.  “We were at a stalemate and not accomplishing anything.”

In 1993 the overseer of the IR program for the region, the Naval Facilities Engineering Command Atlantic Division (NAVFAC LANTDIV), began using partnering to streamline clean up projects. Partnering is an initiative designed to bring together Navy organizations, regulatory agencies and contractors into a positive and productive working environment. 

 “Our goal in the partnership is to develop a mutually beneficial relationship to help each of us meet our goals,” said Scott Park, a LANTDIV remedial project manager who works in conjunction with the NWS Yorktown environmental office to clean up their IR sites.

Although they are not the first Navy facilities to use partnering, NWS Yorktown and NAS Oceana have made extensive breakthroughs utilizing it.  By working with the U. S. Environmental Protection Agency (EPA), Virginia Department of Environmental Quality (VDEQ) and project consultants Michael Baker Corporation and CH2M Hill respectively, the installation restoration projects at the two facilities are progressing must faster.  In general, the Navy estimates it has cut project execution times and cost up to 50 percent. 

The chemical industry and the U.S. Army Corps of Engineers have used partnering since the 1980s.  It stands on the premise that collaborative decision-making is essential to success.  Partnering is not about throwing people into a room and saying, “make it work.”  It is based on teamwork.  In the late 1980s and early 1990s, the Department of Defense, along with the regulatory agencies and environmental consultants, further developed the tool of partnering, making it specifically applicable to environmental clean up projects.  These groups built upon the initial principles of partnering and subsequently advanced and enhanced the original process. 

Before a partnership is formed, a professional facilitator is brought in to begin a team-building process. In the case of Yorktown/Oceana, Laurel Boucher, a consultant with The Management Edge, was hired to help with communication training, personality assessments and team operating procedures that lay the foundation for partnering. 

 “Following the team-building workshop, the team comprised of the Navy, EPA, VDEQ, and environmental consultants learned to apply the team building tools during their subsequent working meetings.  I’m there to assist them in their learning process,” said Boucher. 

Each organization’s representative attended a two to three day team-building workshop to identify different personalities in the group and remove communication barriers.  The team created a charter encompassing a vision statement, mission statement and objectives. The team also defined its goal to restore sites utilizing innovative, consensus-based and cost effective strategies that will ensure protection of the environment and human health. 

As with Yorktown and Oceana, partnering teams eventually become able to facilitate themselves by using the principles addressed in their charter. 

The partnership is broken down into two tiers.  Tier One is comprised of the core project team members and Tier Two consists of management personnel. 

 Paul Rakowski, a LANTDIV senior manager says, “The tiered approach reinforces management support for the partnering process and provides front-line team members flexibility to make creative cleanup decisions for each base.  Tier Two managers set general guidelines and partnering deliverables for the teams but the day-to-day cleanup work is totally managed by Tier One.  Tier Two focuses on program level issues thus freeing Tier One to work on the specifics of site investigation/cleanup and site closure.”

Partnering has completely changed the way the Yorktown/Oceana environmental project team operates.  The elements of partnering help build trusting relationships between organizations and individuals.  This increased trust has resulted in more efficient use of resources by each member’s organization. 

According to Bob Stroud of the Environmental Protection Agency, these new relationships have been very beneficial. He said, “When you build relationships with people it helps with the problem solving – they know what your bottom line is and you know what their bottom line is”.

The benefits of partnering have spread to all the players involved, including the consultants. “There is a lot more credibility for the consultant in the decision making process,” said Rich Hoff from Michael Baker Corporation.

Environmental partnerships are proven to break down barriers.  What was once considered “bad news” for a project has been transformed into usable data.  Through partnering the teams work together to combat the problems. 

 “The process allows us to take risks as a group and implement innovative technologies to address areas of contamination,” said Steve Mihalko of the Virginia Department of Environmental Quality.  “We now make a decision that normally would take several years and accomplish it in less than a year.”

Since partnering was implemented, the environmental meetings are upbeat, friendly and efficient. Even with the complexities of environmental clean up projects the team remains focused and the work gets done in record-breaking time.  The teams are exceeding their goals and setting the example within the IR program. 

The Yorktown/Oceana partnering team has come to a “thumbs up” consensus that at Yorktown alone, execution of schedules has been shortened and will save an estimated $10 million over the lifecycle of the program.  Oceana partnering group has taken on an aggressive schedule by getting all records of decision signed. Under the IR program, the Team has been responsible for successfully managing approximately $22 million to date, at a total of 21 sites and other areas of environmental concern. Congressional reports suggest that approximately $50 million will be necessary to complete the environmental efforts.  Based on the cost of work successfully completed, the Team will save taxpayers more than $10 million to complete all necessary cleanup efforts. 
The team recently added an additional installation to its clean up schedule. Naval Weapons Station Yorktown (NWSY) Cheatham Annex, which was just recently added to the National Priorities List (NPL), is now incorporated into the partnering process and is one of three NPL installations the team is working on simultaneously.    

The Naval Facilities Engineering Command uses partnering on more than 100 military construction contracts and environmental projects.  The success of the program is spreading into other domains making the mission the priority and adversarial relationships a thing of the past.

JO1 Varner is the Assistant Public Affairs Officer for NWS Yorktown.  For further information please contact Scott Park at 757-322-4788 or parksr@efdlant.navfac.navy.mil or Jeff Harlow at 757-887-4775 or harlowjc@nwsy.navy.mil.
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NEW REVERSE OSMOSIS (RO) UNITS ON-LINE AT GUANTANAMO BAY (GTMO)

Jim Harris

Asbestos & Potable Water
A project adding two new seawater reverse osmosis treatment trains is successfully on-line and producing potable water for the base.  The reverse osmosis units are part of a master project at the old desalination plant which included conversion from steam turbine to diesel power to produce electricity for the base.  The treatment system was part of a design build project costing approximately $2.9 million.  The desalination plant is a historical landmark of sorts as it is the first shore facility plant built by the Navy to convert seawater to potable water.  The plant was built in 1964 and has provided drinking water for 36 years. 

The two new units together with two original units constructed in 1991 will combine to produce all the potable water for the base, alleviating the need for the old flash-distillation plant.  The new reverse osmosis membranes are part of a treatment “train” or treatment operation each capable of producing 200,000 gallons per day (gpd).  The train is “state-of-the-art” and includes chemical pre-treatment, filtration consisting of deep sand beds and cartridge filtration, reverse osmosis, amd degasification.   The original 2 trains each produce 300,000 gpd for a total capacity of 1 million gpd.  Current base demands are about 850,000 gpd and appear to be trending downward.

A schematic of the system is pictured in the figure below.    
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The pretreatment operations protect the membranes while enhancing the water quality.  Seawater from Guantanamo Bay is first chlorinated at the intake to kill any sea organisms and then treated with sodium metabisulfite to remove dissolved oxygen and any chlorine.  Chlorine can damage the membranes and cause premature degradation.  Next, ferric chloride is added to coagulate any suspended particles.  The pressure media filters filter out these coagulants.  Sulfuric acid is added to control the pH followed by a scale inhibitor to control calcium carbonate and calcium sulfate scale which can leave deposits on the membrane surfaces causing clogging and failure.    Cartridge filters are set up prior to the membranes to remove any suspended solids or hydrocarbons (oil or gasoline) down to five microns in size.  Once the water is forced by high-pressure pumps through the membranes it flows to a degasifier tower where all the carbon dioxide released at the membranes is scrubbed and removed.  Finally, the water is pumped to a clearwell for pH adjustment and disinfection with the use of slaked lime and chlorine respectively.  From here high-pressure pumps transfer the water-to-water plant 3 for storage and further processing.

Treatment at WP3 consists of a solids contact unit, chemical feeds for disinfection, fluoridation, corrosion control, carbonation and filtration.  Figure 2 shows the water treatment schematic for WP3.  The solids contact unit uses lime to remove any remaining particulate matter.  The carbonator adjusts the pH to a level that is good for drinking and aids to inhibit corrosion within the distribution system.  Care is taken to keep the pH in a range that satisfies both the water quality and the piping system.  The rapid sand filters remove any remaining solids while final disinfection with chlorine kills any harmful bacteria or organisms.  Again, care is taken to add the proper dosage of chlorine that will work to kill harmful bacteria while not effecting aesthetics of the water such as taste or odor.  Currently, sodium hexametaphosphate is used as a corrosion inhibitor but other inhibitors are being considered.
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Based on the December 2000 water quality data, the plants are producing good quality water.  Adjustments are still being made with the chemical feed systems to keep pH at a level that is safe for both consumption and the distribution piping systems.  Adjustments are also being analyzed for the best “blend” of the four RO units to get the best quality water possible while maintaining sufficient quantity for the residents. 

For further information, please contact Jim Harris at 757-322-4776 or harrisjf@efdlant.navfac.navy.mil
____________________________________________________________________

NAVSHIPYD Norfolk Sanitary Sewer Successes

Linda Cole

Wastewater Engineering

NAVSHIPYD Norfolk first applied for a sanitary sewer discharge permit with the Hampton Roads Sanitation District (HRSD) in 1988.  Up until then employees of the shipyard and Navy personnel did not know what could be discharged into the sanitary and what could not - the word had just not gotten out.  Business as usual was about to change. 

Two years later in 1990, the shipyard expanded its compliance monitoring program to include Navy ships that were discharging shipboard sewage into the pier side sanitary sewer.  In addition to its usual sampling points, the shipyard now had to monitor daily at six additional internal sampling points for all of the same parameters as at the main discharge point, building 508.

In April 1994, the program was turned over to Nancy M. Poarch who had previously been the QA/QC officer and laboratory coordinator.  At that time, the shipyard performed daily sampling of eight metals, oil and grease, cyanide, phenol, total suspended solids (TSS), chemical carbonaceous oxygen demand (COD), and pH at building 508.

In August 1994, HRSD issued a letter to the shipyard to attend a Show Cause meeting.  As a result of the meeting, the shipyard prepared a Compliance Schedule with a plan-of-action and milestones (POAMs) to address the steps the shipyard would take to come into compliance with the permit. The Compliance Schedule was submitted and approved by HRSD in March 1995 with a completion date for all actions of two years.  The POAM included extensive monitoring (sampling and analysis) of the sanitary sewer system and all industrial processes at the shipyard.  NAVSHIPYD Norfolk pursued the monitoring investigation aggressively.  During a period of 14 months in 1996-1997, the shipyard did not have any violations of the permit at its main sampling point, building 508.  Over two-thirds of the sanitary sewer at the shipyard discharges through the sewer line at building 508.  In 1997, all actions of the Compliance Schedule were completed and a report was forwarded to HRSD.  The shipyard’s investigation found several sources/causes of the previous violations of the permit.  All but one violation was source determined to be dependent on several factors occurring at the same time.  Line cleaning was found to be the leading cause of metal exceedances.  In addition collapsed lines were discovered during the line cleaning operations.  The sanitary sewer lines are over 50 years old and have residue from years of buildup.  Infiltration and inflow (I/I) was a severe problem.  One source not found to be a contributing factor:  the discharge of wastewater from any industrial processes. 

When the main source of the high concentration of metals was found, actions were taken to rewrite the procedure for line cleaning and for the disposal of the wastewater generated during the process.  In addition, PWC Norfolk rehabilitated some of the sewer lines in the industrial area that were cracked and broken. The rehabilitation of the sewer lines helped with the I/I problem. 

In November of 1996, a new process went on line to treat bilgewater discharged from the ships, chemical addition process known as dissolved air floatation (DAF). At this time the shipyard requested that HRSD recalculate the permit limits based on the changes in aggregate flow.  Nancy Poarch’s section performed a survey to update all industrial wastewater discharged to the sanitary sewer, it had been eight years since the last survey.  Based on the new flow from the DAF units and from sewage discharges from the Navy ships, HRSD recalculated the permit limits.  It was at this time the permit limits increased.  For the first time in eight years, the shipyard had an accurate accounting of its sanitary sewer flows 

From 1996 to 2000, the shipyard requested HRSD to review the monitoring data and to determine if the parameters met the criteria for reduced monitoring or if a parameter could be deleted from the permit entirely.  Every request to HRSD resulted in a modification to the permit to the advantage of the shipyard.  As program management became stricter, the exceedances of the permit went down and, in some cases, certain parameters were removed from the permit.  Phenol is one parameter in particular that was a problem and contributed to exceedances on a regular basis.  The issue was traced back to shipboard housekeeping.  The shipyard developed a procedure for identifying alternative cleaners and worked with ship’s force personnel.  Currently phenol is no longer listed in the permit due to constant compliance.

NAVSHIPYD Norfolk has come a long way since 1988.  Since 1994, daily monitoring at building 508 for eight metals, oil and grease, and pH has been reduced to weekly monitoring for three metals, oil and grease, and pH.  Daily monitoring for cyanide, phenol, total suspended solids (TSS), and chemical carbonaceous oxygen demand (COD) has been eliminated entirely.  Daily monitoring of ship discharges at the six internal locations has been reduced to weekly sampling of four metals, pH, and temperature.  The samples are held and only analyzed if there is an exceedance at building 508.  During 1996-1998 alone, the cost savings from decreased monitoring was $233,000 and, in no small part, directly contributable to the hard work of Nancy Poarch’s section.  Bravo zulu!

For further information, please contact Linda Cole at 757-322-4734 or colell@efdlant.navfac.navy.mil.

MISSION STATEMENT
· Assist in the prevention and abatement of environmental pollution 

· Execute, responsibly and expeditiously, 


Department of Defense funds entrusted 


to our care 

· Keep our customers and partners informed on all current environmental issues 

The Environmental Advisor is a quarterly publication of the Environmental Division, Code EV. It is designed to keep readers informed on issues relating to the environment. If you are interested in contributing an article, please contact:

Bonnie Capito, Editor, Code EV32

Naval Facilities Engineering Command

Atlantic Division

1510 Gilbert Street

Norfolk, Virginia 23511-2699

DSN 262-4785, or (757) 322-4785

capitobp@efdlant.navfac.navy.mil
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