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Cut the Crap
A call to upgrade the wastewater treatment plant in Anchorage, Alaska
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Abstract:  The John M. Asplund Wastewater Treatment facility in Anchorage, Alaska needs to receive an upgrade in order to improve the quality of waste water currently discharged into the Cook Inlet.  Currently, the facility is one of only a handful nationwide receiving a waiver allowing primary treatment of wastewater under the Clean Water Act.  Since Anchorage is a growing city in a pristine environment, within a state economy reliant in large part on natural resources contingent on the health of the Cook Inlet, it is vital that the municipality create and manage its waste responsibly.  Several funding options exist for upgrading the treatment, especially if waste is routed creatively (ie toward energy production).  Other cities nationwide have successfully upgraded their facility, at a reduced cost to the ratepayer.
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Introduction

“In 1992 nearly 400,000 people lived around Cook Inlet and up its streams and rivers.  Elsewhere in the world, where you find people in such numbers, whales and other large (and small) creatures generally have a hard time of it, generally don’t last.  Why should Cook Inlet be different?  For more than a century, commercial fishermen had been removing salmon and other fish from its waters.  People cleared land and eroded riverbanks.  Ships and barges traveled through the waters.  From my spot on the beach, I looked across the inlet’s narrowest part; on the far shore, a vaporous white plume rose and merged into the billows of cumulous clouds building over farther mountains.  The plume, from an ammonia plant, was cleaner now than it used to be, when the spruce trees all around the plant were killed by its gases.  Beside the plant, rows of huge tanks gleamed whitely, and a tanker, loading with liquefied gas, rested at the dock.  To the north, oil platforms flared their orange flames.  The inlet was a busy place, surrounded by and filled with competing uses, under enormous developmental pressures” (Lord, 29).

Alaska’s largest city is surrounded by water.  Located in Southcentral Alaska and home to half the state’s population, Anchorage takes its name because it’s a port town; a place for ships to dock.  Like many other cities located along a waterway its location is deliberate, excellent for trade, defense, industry, and proximity to natural resources.  However, as is the case in many urban settings residents can go days without seeing or thinking about the massive water arm curved around their city, the Cook Inlet.  In fact, wastewater generated in Anchorage and disposed through a pipe in the bluffs at Point Woronzof currently accounts for the third largest point source discharge site in the state.  This paper hones in on this very specific use of the Inlet in an attempt to clarify a larger point – as Anchorage grows, stakeholders in its success must step back and take careful inventory of its natural resources.  Decision makers must prioritize implementation of clever ways to reduce the city’s impact on and beyond Alaska in order to be a viable city for years to come.  Upgrading the municipal wastewater treatment facility in order to protect the Cook Inlet marine ecosystem would be an important step toward mitigating the city’s overall environmental impact.

The disposal of municipal wastewater has been an issue in cities nationwide since concentrated populations and associated pollution created highly unsanitary conditions resulting in disease.  The Clean Water Act was passed in 1972 requiring municipalities to treat their wastewater and over time, as the Act’s requirements became more sophisticated, so did municipal wastewater treatment plants around the country.  However, Anchorage currently has a facility which still cleans water according to relatively primitive, 1970’s standards – thanks to a waiver from the EPA granted because Cook Inlet’s tides have massive flushing power. 

I argue that given the many unknowns about the Inlet, the assumption that waste is being flushed away is ill-founded and will adversely affect the Inlet over time.  Therefore, the John M. Asplund Wastewater Treatment facility in Anchorage will need to upgrade from a primary facility in order to improve the quality of wastewater currently discharged into the Cook Inlet and help protect the ecosystem over time.  

The Cook Inlet

“Ecosystems are the productive engines of the planet—communities of species that interact with each other and with the physical setting they live in. They surround us as forests, grasslands, rivers, coastal and deep-sea waters, islands, mountains— even cities. Each ecosystem represents a solution to a particular challenge to life, worked out over the millennia; each encodes the lessons of survival and efficiency as countless species scramble for sunlight, water, nutrients, and space.” (World Resources Institute 2000)

The Cook Inlet is a semi-enclosed tidal estuary extending approximately 370 km southwest from Knik and Turnagain Arms to Kamishak and Kachemak Bays (Figure 1) (Schumacher, 11).  An estuary is defined as „a water passage where the tide meets a river current ; especially : an arm of the sea at the lower end of a river“ (Merriam Webster).  Accordingly, the inlet has marine connections with Shelikof Strait and the Gulf of Alaska (GOA) and freshwater input from several large rivers (Muench). On the regional scale, approximately 400,000 people live in the Cook Inlet watershed, 300,000 of these in Anchorage, and nearly one million visitors from the world venture to Cook Inlet annually (Cook Inlet Keeper

2004).

Historically, the Cook Inlet marine ecosystem has provided countless benefits to Alaskan residents, visitors, and the Alaskan economy through diverse uses such as oil and gas development, tourism, fishing industry, subsistence usage, and recreation.  Cook Inlet's marine environment has been noted by scientists as among the most productive

ecosystems in the world (Cook Inlet Keeper 2004) and is the site of an exceedingly productive fishery (Muench et al. 1978).  The Cook Inlet area supports recreational, commercial, subsistence, and personal use fisheries. Among the major fisheries are five species of salmon, herring, scallops and halibut; several groundfish (Sablefish, Ling Cod) have also been harvested (Schumacher, 19).  

Alaska’s economy is dependant on the health of the Inlet.  A report on the economic importance of Alaska’s ecosystems found the following:

“In 1993, people spent $600 million within Alaska on goods and services directly attributable to sport fishing (Haley et al. 1999). This expenditure directly supported 6,635 Alaska jobs, with a payroll of $158 million. Through economic multiplier effects, an additional 2,601 Alaska jobs were supported with a payroll of $75 million. All of these numbers are measures of the economic significance of sport fishing in Alaska. The same study found that in addition to making these actual expenditures, anglers would have been willing to pay an additional $215 million for physical or legal access to the fishing streams. This additional amount is the net economic value of all sport fishing in Alaska in 1993.” (Colt, 7).  (See Figure 5)
Therefore it’s necessary to protect the Inlet from adverse effects.  With approximately 300,000 residents and counting in Anchorage (Figure 2) it is widely agreed that there is a need to examine development in the Cook Inlet watershed to determine impacts on the Cook Inlet ecosystem.  A 2005 workshop held in Homer, Alaska recognized this need.  
“The Cook Inlet Regional Citizens Advisory Council (CIRCAC), Kachemak Bay Research Reserve (KBRR), and the Alaska Ocean Observing System (AOOS) sponsored the workshop to: (1) share information about current research and monitoring activities in the Cook Inlet region, (2) foster coordination and exchange of information among researchers and other users, and (3) provide recommendations for developing an ocean observing system in Cook Inlet that would meet the needs of diverse user groups. The eighty-seven attendees included researchers, data collectors/monitors, modelers, state and federal agency personnel, fishermen, industry representatives, environmental stewards, and other members of the Cook Inlet user community” (Schumacher, 5).

One outcome of this workshop was the across-the-board agreement that ‘as population growth and development continue, potential impacts to the Cook Inlet ecosystem increase and highlight the need to develop a more comprehensive understanding of how the it functions in order to make sound choices and policies (Schumacher, 5).’  Additionally, ‘the physical oceanography of Cook Inlet has not been as well studied as that of the northern Gulf of Alaska or Shelikof Strait. Most of the relevant reviewed literature deals with aspects of the Alaska Coastal Current (ACC)’ (Schumacher, 14).  Since there is little information available on such impacts to the Cook Inlet ecosystem, and yet Alaska’s long-term environmental and economic viability will depend in on its health, the wastewater treatment center in Anchorage is an excellent place to start looking at choice in the face of unknown effects.

Wastewater Treatment
‘The basic function of the wastewater treatment plant is to speed up the natural processes by which water purifies itself.  In earlier years, the natural treatment process in streams and lakes was adequate to perform basic wastewater treatment.  As our population and industry grew to their present size, increased levels of treatment prior to discharging domestic wastewater became necessary’ (EPA, 5).

The John M. Asplund Wastewater Treatment Facility is located on Hutson Drive, past Point Woronzof and just before the airport (Figure 3).  Readers who have biked on the coastal trail have seen some of the plant as they crossed the facility’s driveway to continue on the trail.  Readers who have taken a breath anywhere near the plant have probably also noticed its fragrance.  

The facility is beautiful on a sunny day.  Since it was originally constructed in 1972, it was expanded in the mid 80’s.  Much of the process of running the facility takes place in a highly automated control room, where operators monitor influent and effluent and make sure there are no problems.  The control room looks like a flight deck, with the expansive lawn where most of the action takes place expanding out toward the Inlet from behind the monitors.  There are primary clarifiers, gravity thickeners, and influent screens – an entire range of exotic sounding treatments.  The facility’s dedicated staff provide an excellent tour.

According to the brochure:

‘The John M. Asplund Wastewater Treatment Facility (AWWTF) is the largest wastewater treatment facility in the State of Alaska and is estimated to serve 260,000 residents in the Anchorage Bowl and on military bases, representing approximately 39 percent of the State’s population.

The AWWTF is a primary treatment plant operating under an NPDES permit according to Section 301(h) of the Clean Water Act.  This provides for primary treated wastewater to be discharged into a well mixed marine environment.  Processes used in the treatment include screening, grit removal, primary sedimentation and chlorine disinfection of the primary effluent prior to discharge.  The final effluent passes through a 10 foot diameter chlorine contact tunnel and then through a 7 foot diameter marine outfall into Cook Inlet’s Knik Arm, approximately 800 feet offshore and 15 feet below low tide.’  (John M. Asplund Wastewater Treatment Facility, 1)

This facility has an average daily flow capacity of 58 million gallons per day (MGD).  Eagle River and Girdwood (also part of the Municipality of Anchorage) have separate treatment facilities, although Asplund receives truck-hauled waste sludge solids generated at both remote facilities.  Asplund incinerates primary sludge and scum; and ash is hauled (along with screenings and grit) to the Anchorage Regional Landfill (John M. Asplund Wastewater Treatment Facility, 1).  Anchorage does not have what is known as a combined sewage system, ie a sewage system that catches run-off from city streets – this is a separate, albeit important, issue which needs to be examined in a more comprehensive approach to municipal water use.

In the Environmental Protection Agency’s (EPA) ‚Primer for Municipal Wastewater Treatment Systems’ packet, 29 pages long, less than a page is dedicated to describing primary treatment.  The description offered reads:

“The initial stage in the treatment of domestic wastewater is known as primary treatment.  Coarse solids are removed from the wastewater in the primary stage of treatment...as wastewater enters a treatment facility, it typically flows through a step called preliminary treatment.  A screen removes large floating objects, such as rags, cans, bottles and sticks that may clog pumps, small pipes, and downstream processes.  The screens vary from coarse to fine and are constructed with parallel steel or iron bars with openings of about half an inch, while others may be made from mesh screens with much smaller openings.

Screens are generally placed in a chamber or channel and inclined towards the flow of the wastewater. The inclined screen allows debris to be caught on the upstream surface of the screen, and allows access for manual or mechanical cleaning. Some plants use devices known as comminutors or barminutors which combine the functions of a screen and a grinder. These devices catch and then cut or shred the heavy solid and floating material. In the process, the pulverized matter remains in the wastewater flow to be removed later in a primary settling tank.

After the wastewater has been screened, it may flow into a grit chamber where sand, grit, cinders, and small stones settle to the bottom. Removing the grit and gravel that washes off streets or land during storms is very important, especially in cities with combined sewer systems. Large amounts of grit and sand entering a treatment plant can cause serious operating problems, such as excessive wear of pumps and other equipment, clogging of aeration devices, or taking up capacity in tanks that is needed for treatment. In some plants, another finer screen is placed after the grit chamber to remove any additional material that might damage equipment or interfere with later processes. The grit and screenings removed by these processes must be periodically collected and trucked to a landfill for disposal or are incinerated.

With the screening completed and the grit removed, wastewater still contains dissolved organic and inorganic constituents along with suspended solids. The suspended solids consist of minute particles of matter that can be removed from the wastewater with further treatment such as sedimentation or gravity settling, chemical coagulation, or filtration. Pollutants that are dissolved or are very fine and remain suspended in the wastewater are not removed effectively by gravity settling. When the wastewater enters a sedimentation tank, it slows down and the suspended solids gradually sink to the bottom. This mass of solids is called primary sludge. Various methods have been devised to remove primary sludge from the tanks. Newer plants have some type of mechanical equipment to remove the settled solids from sedimentation tanks. Some plants remove solids continuously while others do so at intervals” (EPA, 11).  

In the 1970’s when the Clean Water Act was first adopted, most facilities nationwide performed primary or similar functions, to purify water to a degree which would protect against basic contaminants and prevent outbreaks of disease.  However, revisions to the Clean Water Act forced most facilities to upgrade.  Due to extenuating circumstances, fifty facilities nationwide were granted a waiver (called the 301(h) waiver) to maintain their waste water treatment level at a primary level.  In general, all fifty plants that were given waivers of secondary treatment were located in coastal areas and discharged into large bodies of tidal water.  Asplund received the 301(h) waiver because of a high level of ‘turbidity’ in the Cook Inlet (i.e. reduced visibility due to constantly mixing glacial silt) and unusually strong tides.  A 1994 list of 301(h) waiver recipients provided by the EPA website provided 36 such waivers nationwide, 9 of which were in Alaska (EPA), out of 16,000 public sewer agencies in the U.S (Rosenbaum). The permit is reissued every 5 years, however compared to higher levels of treatment nationwide Anchorage is now in the very small minority.  For a figure comparing the ratio of primary treatment facilities to secondary and tertiary facilities nationwide, see Figure 4.

Debating whether to upgrade
What are the arguments for keeping the facility as-is?  The operators of the Asplund plant argue that the treatment wastewater receives in their facility may technically be called primary, but in fact the process goes beyond.  Their may not be ‘biological’ (this would count as Secondary treatment) phases, however the use of ‘polymer processes’ in the facility thickens the sludge to tease the water out, lessening the energy cost of burning wetter sludge and increasing treatable water.  A 1989 Science Magazine article supports this claim.  MIT Engineer Donald Harleman “claim[ed] that there is a better way for some coastal cities to get rid of waste water.  For example, several scientists at Scripps Oceanographic Institution, including former director Roger Revelle and chemist Edward Goldberg, recently became embroiled in San Diego politics when they voiced strong support for the very method Harleman has been touting back in Boston – advanced primary treatment with polymer technology” (Sun, 440).  

However, during a particular dispute between the EPA and Harleman in the ‘80’s over whether to upgrade the Boston wastewater treatment plant, the EPA stated “advanced primary treatment was unacceptable because it would not remove enough suspended solids, organic material, or toxic chemicals” (Sun, 443).  

So even in an environment of extreme turbidity, such as Anchorage’s Cook Inlet, surely these suspended solids, organic material, and toxic chemicals will also not be removed, even by ‘advanced’ primary treatment – but merely disappear faster and flushed farther away.  This logic isn’t in keeping with the EPA’s position during the upgrade of the Boston facility, so it seems there may be another reason for maintaining the status quo.

Investigating farther into reasons for keeping the facility as-is, one discovers that the heart of the matter is economic.  In fact, Alaska Wastewater Utility (AWWU) has conducted feasibility studies in case the 301(h) permit is not reissued by the EPA in years to come.  It would cost a daunting $500-$800 million to upgrade the facility (www.awwu.biz/info), which the utility says would likely be passed down to consumers.  So the greatest hurdle to upgrading the facility would be to find an innovative method of funding.

Federal contributions to funding upgrades of coastal wastewater treatment facilities came to a halt in 1990.  This shifted the burden to states (Sun, 441).  Given the Alaskan reality of a volatile economy due to reliance on oil extraction, the state is unlikely to fund upgrades it does not deem absolutely necessary.  In fact, compared to the very poor systems in place for treating wastewater in rural Alaska, the Asplund facility does seem like a shining leader in environmental stewardship.  The Governor has stated that communities with populations under 10,000 are prioritized on the list of facilities requesting funding from the state; and a top priority for AWWU is Girdwood (Jokela).  

However the argument inevitably comes back to protecting the Cook Inlet.  Alaska’s biggest employer is the fishing industry, on which the state’s economic viability is reliant.  As mentioned earlier in this paper, Cook Inlet's marine environment has been noted by scientists as among the most productive ecosystems in the world (Cook Inlet Keeper 2004) and is the site of an exceedingly productive fishery (Muench).  Among the major fisheries are five species of salmon, herring, scallops and halibut; several groundfish (Sablefish, Ling Cod) have also been harvested (Schumacher, 19).  

If the Inlet is not protected, neither is this industry.  Additionally, related recreation, tourism, and subsistence will suffer if fish populations decline.  With the unknown effects of disposing screened, chlorinated effluent in the Cook Inlet, it’s a far safer bet to find money to upgrade the facility now and protect the resource than it would be to create a viable economy from scratch farther down the road.

Funding
Funding options vary and depend largely on circumstance.  It is not the mission of this paper, nor the will of its author, to determine here what exactly an upgrade should entail, or how it should be funded.  This will be part of a larger and more focused campaign.  This paper defines the problem, and subsequent documents and actions can prescribe potential futures.  However, several options may include:

If the EPA does not reissue the 301(h) waiver, and Asplund is no longer exempted as a Primary treatment center, it could apply for funding through the EPA’s Clean Water State Revolving Fund (CWSRF).  It is touted as their ‚most successful federal water quality funding program in the nation’s history’ (EPA).  

There could be state money, although potential issues with that are outlined above (low prioritization compared to rural wastewater treatment systems, volatility of economy depending on oil prices).  
It could be ratepayer funded, although passing all of the costs down to households would likely increase bills by upward of $60/household, according to AWWU’s projections (Jokela).  Unless the 301(h) permit is not reissued, it is very unlikely that ratepayers will opt to pay this premium for an upgraded system.
Funding may be available for more creative methods of wastewater treatment, such as converting sludge into energy.

Creative Upgrades
There is potential energy in wastewater treatment.  Already, increased efficiencies in the Asplund plant itself conserves energy by incinerating on-site and reducing water content of sludge prior to incineration.  Furthermore, plants such as the one in Arcata, California have state of the art wastewater treatment, with a bottom line of rates lower than those that Anchorage consumers pay.  In Anchorage, the wastewater rate (primary treatment) for a Residential Single Family is $27.18.  In Arcata the monthly charge is $22.50 for a state of the art wastewater treatment (Connor).  However, funding remains an issue – 75% of Arcata’s upgrade funding was federal, in 1986 before the Clean Water Act phased out federal funding for upgrades.  

There are also studies that have already carefully assess the sustainability of various methods of wastewater treatment, so Asplund does not have to reinvent the wheel.  For instance an August 2008 Journal of Environmental Management Article carefully inventoried sustainability of wastewater technologies:

“A set of indicators that incorporate environmental, societal, and economic sustainability were developed and used to investigate the sustainability of different wastewater treatment technologies, for plant capacities of <5 million gallons per day (MGD) or 18.9x103 cubic meters (m3/day). The technologies evaluated were mechanical (i.e., activated sludge with secondary treatment), lagoon (facultative, anaerobic, and aerobic), and land treatment systems (e.g., slow rate irrigation, rapid infiltration, and overland flow). The economic indicators selected were capital, operation and management, and user costs because they determine the economic affordability of a particular technology to a community. Environmental indicators include energy use, because it indirectly measures resource utilization, and performance of the technology in removing conventional wastewater constituents such as biochemical oxygen demand, ammonia nitrogen, phosphorus, and pathogens. These indicators also determine the reuse potential of the treated wastewater. Societal indicators capture cultural acceptance of the technology through public participation and also measure whether there is improvement in the community from the specific technology through increased job opportunities, better education, or an improved local environment. While selection of a set of indicators is dependent on the geographic and demographic context of a particular community, the overall results of this study show that there are varying degrees of sustainability with each treatment technology“ (Muga et al).  

Yet there may be federal funding available for renewable energy projects.  State funding from the renewable energy fund routed to a biomass project in Anchorage’s landfill could also support creative uses of wastewater sludge.  Turning potential greenhouse gas emissions, such as methane, into a viable energy resource for Alaskans may be a realistic and proactive option as Alaska confronts its dependence on non-renewable sources of fuel.  According to an article estimating greenhouse gas emissions from municipal wastewater treatment plants, such a procedure has been achieved before, if a plant has an estimation of its emissions on hand (Monteith et al, 390).  
Part of the process of determining how the upgrade occurs needs to assess the broader environmental impacts associated with potential increases in energy use.  Additionally, broader campaigns targeting water issues in Anchorage – including municipal and industrial runoff, and awareness and conservation at the consumer level – need to be addressed as a part of a more comprehensive assessment of water use issues in the state.  The upgrade of the Asplund facility does not stand alone, but is a step within a larger process of preserving Alaska carefully for future generations.  A Journal of Environmental Engineering recommended that wastewater professionals convene to build a holistic approach to dealing with wastewater:

“A dialogue concerning potential future directions for the wastewater profession is initiated by identifying four principal challenges. The first is the perception by many (at least in the United States) that water pollution and water quality problems have largely been solved. Dramatic improvements during the 20th century (by the founders of our profession, not by us!) have eliminated many of the obvious public health and environmental issues associated with wastewater management. The second is population growth and the associated added stress on water resources. The third is the potential (at least perceived) conflict between providing improved water and wastewater service to the poor (especially in developing countries) and reducing the environmental impacts of our systems. The fourth is to determine whether we are wastewater managers, or more broadly water managers. These challenges can be addressed by adopting a broader, more holistic view of urban water management incorporating water supply, wastewater management, and storm water” (Daigger). 
Wastewater facility upgrades nationwide
Precedents draw away from reissuance of the EPA permit, even to ‘advanced’ primary treatment facilities.  In part due to a Sierra Club legal settlement, and in part thanks to the California Coastal Commission’s 2001 decision  not to reissue Honolulu another 5 year Clean Water Act permit, the wastewater treatment center in Honolulu received an upgrade several years ago (Rosenbaum).  Even in a city such as San Diego, where the EPA did reissue the 301(h) permit, the terms are clear:  the city must “hire a consultant to develop strategies and options for reusing wastewater instead of dumping it in the ocean“ (Davis).  This agreement was reached after lengthy debate on whether to re-permit the facility; whose upgrade would cost $400 million and take 11 years to complete, according to the communications manager for the Orange County Sanitation District wastewater utility (Landers).  Again, a mere upgrade from primary to secondary treatment seems to avoid the larger issue of how wastewater is managed, so in the case of San Diego it seems that, for this five year waiver cycle, a reasonable compromise has been reached.  Perhaps this type of an approach could work in Anchorage as well.  The bottom line is, the rest of the country is focusing on how to improve their wastewater treatment facilities because the effects of pouring effluent into the ocean are less deniable as years pass and populations increase.  Anchorage could face this problem years down the road as well, or protect the pristine environment that supports its residents and economy by confronting the issue now and upgrading Asplund.  

Conclusion
‘Dilution is not the solution to pollution.’

The unusual conditions which have exempted Anchorage from upgrading its wastewater treatment facility in accordance with the Clean Water Act are exactly what decision makers should focus on protecting.  Anchorage is a growing city in a pristine environment, and the Inlet is already subject to diverse uses, while the state’s continued environmental well-being and economic viability are contingent upon the continued health of the Inlet’s under-studied ecosystem.  With half of the state’s population concentrated in the Cook Inlet watershed region, its residents’ responsibility to manage waste effectively.  The effects of waste may be dispersed else where by tides, and hidden by silt, but Alaskans have the opportunity to set an example of how they create and dispose of waste – instead of simply sending it ‘elsewhere’.  To this end, the Asplund wastewater treatment facility is not up to widely accepted treatment standards and needs to receive an upgrade as soon as possible in order to protect the Cook Inlet watershed from unforeseen ill effects on its ecosystem.
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Appendix A
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Figure 1:  The Cook Inlet watershed extends from Mt. McKinley in the north to the Gulf of Alaska along the southcentral coast of Alaska.  (From:  Cook Inletkeeper www.inletkeeper.org)  
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Figure 2:  Anchorage population growth between 1960-2000.  (From:  www.censusscope.org)  
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Figure 3:  John M. Asplund Wastewater Treatment Facility, Anchorage, Alaska.  (From:  http://www.awwu.biz/website/photos/woronzof.jpg).
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Figure 4:  Municipalities cleaning wastewater at primary treatment level.  (From:  Environmental Protection Agency http://www.epa.gov/OWM/primer.pdf).  
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Figure 5: San Diego wastewater treatment plant (From: http://www.voiceofsandiego.org/).  
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Figure 5:  Economic Importance of Alaska Ecosystems

