Robert F. Morache

527 ½ North Aurora St

Ithaca, NY 14850

robmorache@gmail.com
This paper was originally presented to TC Local and subsequently to the mayoral committee studying ways in which the city could reduce greenhouse gas emissions through city operations. It was my assertion that to have the greatest impact on emissions, the city needed to make the provision and production of electricity and other power a “city operation” through a municipal renewable energy company. In so doing, it would facilitate GHG emission reductions from every home and business. If those emissions could be adequately quantified, the carbon reduction could be traded by the city to capitalize investment in local renewable power initiatives. Initially a proposal for a city operated municipal power company, I have revised the proposal to outline a citizen owned power company which would operate county wide, as a non-governmental cooperative corporation. The co-op could operate under a for-profit or not-for-profit model. 

Given the gravity of the global climate and energy situation, a strategy for local energy independence must move forward at the pace of business, NOT at the current timid pace of politics and government (especially national government). Decision making and implementation of sound sustainability policy cannot be debated in committees for the next decade. Unless city and or county government commits to the energy program equivalent of a military mobilization or Apollo moon project, Ithaca and Tompkins County citizens will be at a severe economic disadvantage within 5 years. Though government led and regionally coordinated action would be preferred, backed by the appropriate policy changes at all levels of government, the possibility that there will be limitations on government funding due to the Iraq War and pending economic crises must be considered. Also, the slow pace at which national government is addressing climate change and peak oil may inhibit an energy independence effort that relies solely on government for implementation.

Therefore, lacking such a government backed mobilization, I propose that the next most rapid path toward energy independence would be a coordinated cooperative business strategy, coupled with coordinated advocacy and activism geared toward channeling existing government funding programs toward applicable parts of the project, and removing the often contradictory yet entrenched local government policy roadblocks which hinder the emergence of renewable energy and a sustainable society at the local level.

Flower Power: Tompkins County’s renewable energy cooperative.

note: this is a working title, but I thought it might be fun… shouldn’t the 21st century be a bit less droll than the 20th?
Flower Power would be a customer owned energy cooperative, which would both generate and purchase zero-emission or carbon neutral energy. It could be started as an electricity retailer, similar to Groton Electric, which has no generating capacity, yet offers customers radically lower utility rates. Without needing an infrastructure investment at the start, Flower Power could purchase green power at the wholesale rate from wind, hydro and solar generating companies nationwide, and offer it at a slight discount to co-op members. This would immediately make green power available as a cheaper consumer option than NYSEG electricity from Milliken, and cause many city residents and businesses to opt for it, simply because of the slightly lower cost.

Though the cooperative may be able to offer electricity at a significantly lower rate than NYSEG or other market rate providers (as is the case in Groton), It would aim to save members about 5%, just enough to get people to patronize the co-op. The profits would then be used to fund the creation of renewable energy infrastructure. Furthermore, the profit derived from each member’s power purchases, would constitute that member’s growing investment and ownership stake in the cooperative, giving potential member/customers an economic incentive for joining the co-op as early as possible.

for example:
co-op buys power at $.05/KW



has operating expenses of $.02/KW, could sell power at $.07/KW



market rate is $.12/KW



co-op sells at $.10/KW, with $.03/KW invested in new generating capacity



$.03/KW constitutes the member’s investment in the company and grows with time

(note: stated costs and electric rates are merely illustrative)

The reward and return on the member’s investment will be long term energy security and a stabilization of energy prices due to large scale co-op investment in local renewable production. Eventually, renewables will be cheaper than fossil fuel based electricity, and co-op members will become increasingly immune to energy price increases due to peak oil, national shortages or other non-local supply problems. They are investing in giving themselves, their businesses and their region an economic advantage and longer term viability.

So, step one is the creation of an electricity retailer. Although market structures vary, there are some common functions that an electricity retailer has to be able to perform, or enter into a contract for, in order to compete effectively. Failure or incompetence in the execution of one or more of the following has led to some dramatic financial disasters:

Meter reading

Meter rental 

Billing

Credit control

Customer management via an efficient call center

Distribution use-of-system contract 

Reconciliation agreement 

"Pool" or "spot market" purchase agreement 

Hedge contracts - contracts for differences to manage "spot price" risk 

The two main areas of weakness have been risk management and billing.

Crucial to step one is hiring a small but competent core management team. 
Grid Ownership

Because 2/3 to 3/4 of the cost of power is the delivery charge, the ownership of the local distribution grid must be considered. Municipal power companies who own their grid infrastructure routinely deliver power at lower rates than large power companies. To maximize the revenue generated for re-investment in local generating capacity, the delivery costs of providing electric service need to be minimized. It could make sense to have the County own and operate the grid, since each town has different potential generating sites, i.e. some towns are more optimal for wind, the city more optimal for sewage waste to bio-mass, etc. A County scaled system is small enough to be considered “local” yet large enough to achieve economies of scale.

Local grid ownership would allow decision making about grid maintenance, upgrades and expansion to be made locally, ultimately bolstering local control over energy costs. As costs for material and maintenance escalate in the future, grid expansion (or planned contraction) decisions can be used to affect land use patterns in the same manner which the denial of sewer and water service extensions can be used to keep sprawl in check.

Carbon trading

It may be possible to use NYSEG billing records, made available to the Flower Power Co-op by each new member, to quantify the average yearly energy use of a particular customer. Based on the overall portfolio of electricity sources from which NYSEG (or another supplier of carbon-fuel based electricity) provides power to the particular customer, an average carbon emission for that customer could be established. Switching to Flower Power as the customer’s retail provider would produce a carbon emission reduction that would then be quantifiable and tradable (what can be measured can be traded). It is assumed that Flower Power would only purchase electricity from renewable and non-carbon sources (hydro, wind, solar, geothermal and possibly nuclear until local renewable generating capacity was developed).

The value of the carbon trade derived for the co-op from the member’s patronage would also constitute the member’s investment in the company. The carbon trade proceeds would then be used to capitalize local renewable generating capacity.

Decentralized Production

A primary function of the cooperative would be to assist home and business owners to obtain grants for solar, wind and geothermal power generating installations on their properties. The co-op would also bulk purchase equipment, in order to reduce the overall cost of such installations, thus making renewable power more accessible to a broader base of home owners and businesses. This would create a decentralized and diversified network of small providers who could sell power (through net metering) to the co-op, and also reduce the need for the co-op to invest in large scale power projects.

Nega-watts… power reduction
To both reduce the need for large scale power projects and reduce the cost of home and business scaled energy installations, the co-op could also facilitate bulk buying of home improvement services and materials to tighten buildings, as well as offer technical advice and act as a conduit for individual grants for conservation improvements. Many existing businesses and services currently do this for low income families… the co-op could coordinate efforts at all income levels to speed the conservation process. (Possible target items could be insulation, heating equipment, windows, compact fluorescent light bulbs, air sealing services, HRV’s, etc) Every member of the co-op would have an energy audit performed and develop a household strategy for conservation and energy equipment investment. A concerted effort to educate the public about energy conservation should be incorporated into the co-op’s ongoing operations. The schools would be the best initial conduit as children can bring conservation awareness home to parents.

Mega-watts… power production
The co-op would build local generating capacity and, as part of its triple bottom line, agree to not sell any power generated locally outside the County, unless surplus supplies could be produced to sell on the wholesale market, benefiting the membership with a profit.

Possible Energy Cooperative projects:

1. Hydro on Fall Creek and 6 mile Creek. Fall Creek had a hydro plant at the turn of the century which powered the trolley system and there are 2 dams on 6 Mile which could possibly be outfitted with generating stations. These sites are in close proximity to town and should be easy to connect to the grid.

2. Sewage to fuel-tree production. Poop to Power! The unsustainable and chemically-dependent sewage treatment plant could be eventually retired and replaced with greenhouse enclosed biological waste treatment which incorporates an outdoor willow or cedar farm, turning our human waste problem into an energy resource. Wastewater would first be partially treated in greenhouses utilizing the well proven living machines concept. This system can bring municipal sewage to one step below drinkable quality, allowing it to be released into watercourses during the winter, and the greenhouses could be developed as a public amenity in proximity to the farmer’s market, at first on the D.O.T. site near the golf course, and eventually replacing the industrial eyesore of the treatment plant.

During the tree growing season, partially treated wastewater still laden with nutrients would be released into gravel containment beds, in which the trees (or possibly fast growing bamboo) would grow. Trees have been shown to grow at 3 times their normal rates under such hyper-fertilized conditions, they absorb metal and chemical contaminants, and can be easily harvested, roots and all, out of the gravel. These trees would then be burned in a wood gasifying power plant, with appropriate pollution control equipment. Though still releasing carbon, this power plant would be part of a carbon neutral loop which would include the absorption of carbon by the growth of its fuel trees. Another burning option could be pyrolization, which results in both the release of energy and the creation of carbon-sequestering “biochar”. The biochar is a soil amendment that could make urban agriculture remarkably productive and could be sold at the adjacent Farmer’s Market at a profit to the co-op. The educational opportunities of such an engineered ecosystem may also make it a suitable partner to the adjacent Sciencenter, and qualify for eco-tourism grants. 

3. Wind farms will become an increasingly likely possibility given zoning law revisions, though getting the power from windy sites to the grid is sometimes a problem to be overcome. Wind farms could be set up using long term leases on farmland, however it may be an interesting proposition to buy farmland outright and employ organic farmers as part of a farm to school program, supplying school lunches and other city/county food programs. A food and energy partnership with the school district would facilitate educational components of the co-op. The co-op would treat food as a source of energy, and engage in maintaining long term food security. Some mandate that the wind farm land be used for local food production in perpetuity would create a kernel of local control over land, keeping it out of the hands of ethanol-crazy ag-corporations. It could be incorporated as a carbon emissions reduction program because it reduces dependence on long haul trucking. Food-Wind farms could also serve as educational resources for the schools and possibly have access to state education or agro-tourism funds to offset some of their operating costs.

Another possibility with regard to wind farms would be to utilize much quieter commercial sized vertical axis turbines along the road rights of way, where power distribution infrastructure already exists. Vertical axis turbines require slower wind speeds to begin creating power output, and can operate in higher wind speeds than traditional horizontal axis machines. Transit corridors would also become power corridors, bundling the infrastructure in transit-oriented rights of way.

4. Seasonal Thermal solar. Though thought of as a cloudy climate, there is spring and summer potential for collecting solar heat (not electricity) and storing it in dense thermal mass for winter use. Such systems are being constructed in Alberta Canada, which has about the same summertime sun exposure as Ithaca, but also a harsher winter and therefore a greater heating demand. The particular housing development (Drake’s Landing)uses summer sun to heat glycol which then transfers heat into an insulated underground thermal reservoir. During the heating season, heat is pumped out of the reservoir to warm buildings. Underground insulated water cisterns (isolated from Ithaca’s high ground water) could be used as thermal mass for such a system and be incorporated into plans for new developments and public buildings. Though not directly related to electricity production, the energy cooperative could oversee such a system as district heating infrastructure in new development areas such as the Southwest Neighborhood. A thermal solar system is a “lower tech” solution than photovoltaics, is simpler to maintain and would have a longer lifespan than PV.

5. Big Box solar roof leases. The energy co-op could “colonize” large rooftops, specifically the big box stores, with photovoltaic installations. The cost of PV would be brought down by economies of scale if the co-op were to negotiate leases and construct the entire PV network at once. Individual property owners could not likely accomplish such economies if installing PV individually. Besides lease payments, some advantages to building owners would result from the shading of their roofs by the array, lowering their air-conditioning demand and extending the life of their UV sensitive roof membranes. The public relations benefits to participating businesses would also help fuel a win/win partnership.

Policy and Planning Advocacy

Because the planning of our transit system affects the potential for development density, and because buildings use a large percentage of our energy, the co-op needs to exert influence on city, town and county planning and zoning so that such policy encourages and facilitates the rapid emergence of sustainable urban, village and rural environments.

1. Zero-emission development. Mandate that the new neighborhood planned for the Southwest Parcel, and any other new neighborhood developments such as those proposed in the Cornell Master Plan, aspire to zero-emissions, which goes beyond LEED standards, similar to the BedZed housing development outside London, England. An “optional city energy incentive code” that surpasses the requirements of the existing state energy code, with property tax incentives to offset some of the costs of complying with it, may be a way to encourage building greater energy efficiency and alternative energy systems into individual small building projects and renovations.

2. Electrify the regional transit system. Promote the development of ground level rail, electrified bus or overhead PRT system powered by local generating capacity to connect Ithaca to Cornell, IC and the outlying towns without the use of fossil fuels. This would maintain reliable mobility in the County despite global energy shortfalls and rising fuel prices, effectively stabilizing the operating costs of transit. This would help prevent transportation from becoming a weak link in the local economy. Transit would also become a critical system with priority use of local generating capacities if shortages affect national power supplies. Furthermore, transit must be used to guide new development, so that such development is not scattered and car dependant.

3. Nodalize all new development. Promote the concentration of new real estate and business development in the central city AND in designed village centers in the outlying towns to make power distribution, as well as the cogeneration of power and district heating more feasible. Nodalization will also significantly reduce transportation energy use and emissions, by reducing the need for mechanized travel and by concentrating transit riders within an easy walk of village transit stops. Concentrating rural population in village centers will make energy saving mass transit of ANY type more viable, including TCAT busses, by getting people out of cars and onto transit. This will require a wholesale restructuring of 20th century town land use and zoning ordinances, essentially making energy and automobile-dependent sub-urban sprawl more difficult, and encouraging the build-out of city and village centers designed at the scale of the pedestrian.

4. Partner with Cornell, IC and the other County municipalities to expand the power cooperative into the region and amplify the above benefits through economies of scale and synergy of ideas. Such a large cooperative effort could generate enough demand for alternative energy systems that companies producing the necessary equipment would choose to manufacture it locally, thus building the region’s local industrial base, spurring a “green economy”.

