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SUBJECT

Proposed Ordinance 2008-0593 requests a supplemental appropriation of $6,289,049 to the building repair and replacement fund to implement a contract with McKinstry Essention for a series of facility energy improvements.  
SUMMARY
The proposed improvements would install natural gas fired boilers in the King County Courthouse (KCCH) and King County Correctional Facility (KCCF).  The $6.3 million appropriation request is composed of construction costs, design and specifications, contingency, one year of monitoring fees and other interagency fees to the state, and sales tax, as well as internal county costs associated with overseeing the project and providing for additional Department of Adult and Juvenile Detention (DAJD) escorts.  The project is proposed to be completed in nine months.
BACKGROUND
Hot water and heating in KCCH and KCCF is currently provided by a steam system.  The Seattle Steam Company currently produces steam at its plant by burning either natural gas or diesel fuel.  The steam is then transported through conveyance systems or piping to the county facilities.  

Once the steam arrives at KCCH and KCCF, it is converted to hot water for domestic hot water use and heating of the facilities.  Chemicals are added upon arrival to treat the steam due to the steam’s corrosive nature.  Once the heat is extracted from the steam through heat exchangers, the remaining condensate is cooled with potable water and discharged into the sewer system.
In 2006, Facilities Management Division (FMD) began working with the state Department of General Administration’s performance contracting program, which seeks to promote energy efficiency projects by contractually guaranteeing savings for local jurisdictions.  FMD conducted a competitive process among participants in the state program and ultimately retained McKinstry Essention to conduct an energy audit of KCCF and KCCH.  The audit concluded that energy efficiencies and cost reductions would be achieved by disconnecting from steam and retrofitting KCCF and KCCH with a natural gas fired boiler system.
ANALYSIS
Scope
The proposed retrofit would consist of installing four roof-mounted natural gas fired, dual fuel hot water boilers at KCCH and three boilers at KCCF.  This system will provide a redundant boiler for increased reliability.  
Schedule

The project is estimated to take nine months to complete.
Budget

A total of $6,289,049 is requested to fund this project.  The request is composed of the elements shown in Table 1 below.

	Table 1

KCCF & KCCH Energy Retrofit Cost Components

	Energy audit, 
	$126,191

	Design and specifications
	$1,316,414

	Construction
	$3,670,568

	10 percent contingency 
	$367,057

	Monitoring fees (one year)
	$22,500

	Sales tax and fees to the state
	$681,319

	Subtotal
	$6,184,049

	
	

	FMD energy manager costs

	$78,750

	DAJD escort allowance
	$26,250

	Total Project Cost
	$6,289,049


The project cost is guaranteed by McKinstry not to exceed $6,184,049.  If bids come in lower, the entire savings would be passed on by the county.  If bids come in higher, McKinstry will cover the additional cost increment.

Internal costs to the county total $105,000, including $78,750 for the FMD energy manager costs and $26,250 additional escort costs incurred by DAJD.  Council staff looked into the need for the appropriation of $78,750, as the energy manager is a position that is already on staff for FMD.  According to FMD, this position is not funded in the budget.  The position is to be supported by charging off to specific capital projects based on how much time is allocated to each.  If the $78,750 appropriation is not granted, FMD would have to absorb this portion of the energy manager’s costs.
Note that if the project does not move forward, the county would be required to pay McKinstry a $126,191 fee for the energy audit.
Cost Savings
According to FMD’s transmittal letter, the retrofit is projected to yield annual savings of approximately $459,000 after paying the project debt service.  The original estimate of cost savings has been updated since the legislation was transmitted to approximately $500,000.  (Note that these estimates are based on FMD’s calculation of the annual equivalent savings resulting from the project – a figure which is a composite based on the total of each year’s projected savings over the life of the project factoring in the time value of money.  Actual savings would vary over the life of the project.)  According to FMD, the cost savings would be generated through greater system efficiency, reduced maintenance costs and water usage, and lower natural gas costs than the fuel charge assessed by Seattle Steam.  
Performance Guarantee
Under the current proposal, the project’s performance would be guaranteed at 90 percent for one year.  Performance would be monitored by the state Department of General Administration for a fee of $22,500.  The performance guarantee would remain in effect if FMD continues to pay this annual fee.  FMD currently plans to pay the monitoring costs for only one year.  As such, performance would only be guaranteed by McKinstry for one year.  However, the county would retain the ability to extend the guarantee beyond the first year.
Environmental Benefits

The transmittal letter cites the following environmental benefits from implementing the proposed retrofit:

· Reduction of 1,715 Metric Tons of carbon dioxide emissions annually 
· 6,722,349 gallons of water conserved annually (under the existing system, the county must discharge cooled condensate from the steam into the sewer system)

· 389 gallons of chemicals saved annually

Increased Reliability

McKinstry’s proposal also indicates that the proposed retrofitting project will enhance reliability as the steam system has no back-up in the event of failure.  The proposed retrofitting project includes on-site dual fuel boilers (natural gas and bio oil) to ensure continued boiler operation in the event that natural gas delivery is ever disrupted. 
FMD staff stated that in the last five years there have been at least four steam outages.  The longest outage that FMD staff recalled lasted almost half a day and occurred during the Nisqually earthquake.  The impacts are no heating or domestic hot water in the facilities served by Seattle Steam.  Information on other outages was not available as tracking data is not maintained.
Comparison of Seattle Steam and McKinstry Proposals
On February 5th, Council staff met with Seattle Steam’s Chief Executive Officer, who indicated that Seattle Steam would provide a draft contract that would seek to match the terms of the McKinstry proposal.  A final version of the draft contract seeking to achieve parity with the McKinstry proposal was transmitted on February 27th.  Note that the duration of the contract is left blank in the draft agreement, but Seattle Steam has spoken previously about requiring a long-term contract (e.g., 20 years).  Also note that, given the timing of when the contract was transmitted, legal counsel has not yet had an opportunity to review this contract. 
In summary, staff concluded the following regarding the two proposals:
· Seattle Steam’s proposed contract does not achieve the cost savings – however, it appears that Seattle Steam’s intent is to match the cost savings and Seattle Steam has acknowledged that refinements may be needed to do so.
· Environmental benefits appear to be gained through the McKinstry proposal beyond those that can be achieved through the Seattle Steam proposal.  These are reduced carbon dioxide emissions (1,715 metric tons annually) and reduced consumption of potable water (6.7 million gallons annually).
· The condition of equipment under the two proposals is not equivalent.  Under the McKinstry proposal, the county would gain new boiler equipment.  Under the Seattle Steam proposal, the county would still need to replace or repair a potentially significant amount of equipment.
In addition, Council staff consulted with two energy experts.  The first is the Denver-based Comprehensive Solutions Director for Trane, an energy services company.  The second is a consultant based in Illinois, who has worked with the U.S. Environmental Protection Agency and Department of Energy and numerous state and local governments and serves as a member of the committee responsible for drafting the International Performance Measurement and Verification Protocol.  
Based on information provided by these outside energy experts, moving from a distributed steam system to a localized natural gas fired boiler is likely to yield significant efficiency gains, as well as environmental benefits.  Distributed steam plants typically have inherent inefficiencies because they lose heat and energy through the conveyance from the plant to the facilities served.  In addition, steam facilities generally have higher maintenance requirements.  Both indicated that the water used with an “open loop” steam system (i.e., condensate is not returned to the steam plant and is discharged into the sewer) is a wasted resource.
Detailed Analysis of the Two Proposals
Table 2 below compares the two proposals’ key components.
	Table 2

Side by Side Comparison of McKinstry and Seattle Steam Proposals

	
	McKinstry Proposal
	Seattle Steam (SSC) Proposal
	Council Staff Comments

	Costs
	Annual equivalent savings of $459,000 after paying debt service.
	Per draft contract, county would pay existing rates during the first 10 months. After 10 months, county would pay $42,000 monthly plus fuel charge indexed to Puget Sound Energy. 
	Annual cost savings under draft SSC contract fall short of meeting McKinstry proposal by approximately $108,000. 


	Condition of Equipment
	Boiler equipment would be new.  Boiler maintenance requirements would decrease substantially (new equipment, fewer parts). 
	Potentially some new equipment – SSC would evaluate energy transfer equipment. If efficiencies can be achieved with payback of less than 10 years, SSC would install and maintain, with county making payments based on savings achieved.  County would assume ownership once paid off.
	Under SSC proposal, only some new equipment obtained. Other equipment would need to be repaired and replaced by the County at its own cost.

	Environmental Benefits:  Carbon Dioxide (CO2) Emissions
	Project would reduce 1,715 metric tons of carbon dioxide emissions annually.
	SSC will give credit to the county for CO2 reduction for climate exchange purposes.
	SSC will burn same amount of wood regardless of KCCH & KCCF. McKinstry proposal yields additional environmental benefit.

	Environmental Benefits: Water Usage
	No condensate would be produced under boiler system –consumption of potable water reduced by 6.7 million gallons.
	SSC has stated that condensate could potentially be reused in toilets and KCCF cooking and laundry.
	Condensate would need cooling for use in toilets. Cannot be reused for cooking or laundry, which are at Regional Justice Center.

	Reliability
	Redundant boiler in case any boilers fail. Natural gas or diesel can be used, with 72 hours worth of diesel stored on site below ground. County has a contract for diesel to be provided within 6 hours in an emergency.
	No redundancy for steam system equipment at KCCH or KCCF.
	While SSC may have redundant boilers, if equipment at KCCH or KCCF fails, reliability would be a concern.


The first component of the McKinstry proposal is cost savings.  As noted previously, annual equivalent cost savings of $459,000 would be achieved after paying the debt service.  Seattle Steam’s February 27th contract comes close to approximating cost savings parity, but falls somewhat short.  For the first ten months of the contract, the county would continue to pay Seattle Steam per the status quo:  the county would pay the same metering and fuel rates (as shown in Exhibit B of the draft contract).  The ten month period approximates the construction timeframe the county would expect if it went forward with the McKinstry proposal, during which time no cost savings would be achieved.  
Following the initial ten month period, the county would pay Seattle Steam a $42,000 fixed payment plus a fuel rate charge indexed to Puget Sound Energy (PSE).  The fuel rate multiplier is shown in Exhibit A of the draft contract as [$PSE divided by 0.756].  Using this multiplier, Seattle Steam’s proposal falls short of cost savings parity by $108,000 in annual equivalent savings – this multiplier would need to be adjusted to [$PSE divided by 0.885] to be equivalent to the cost savings proposed by McKinstry.  However, it appears that Seattle Steam’s intent is to provide full cost savings parity and Seattle Steam has acknowledged that details of the contract may need to be refined.
[image: image1.png]! W ¥





[image: image2.png]! W ¥




If cost savings parity is achieved through the contract, several other issues remain that differentiate the two proposals.  First, the condition of the equipment is not addressed in the Seattle Steam proposal.  Under the McKinstry proposal, the county would obtain new boiler equipment.  Under the Seattle Steam proposal, the existing equipment would remain in place.  If efficiencies can be achieved in the heat exchanger equipment, shown above, Seattle Steam would replace and maintain this equipment.  The county would pay for the heat exchanger upgrades through the savings achieved.  Once paid off, the county would assume maintenance responsibilities.  (As a comparison, a diagram of a boiler system is provided in Attachment 6.)
However, the other parts of the steam system would need to be repaired and replaced by the county at its own cost.  If the county were to repair and replace the system to achieve a similar condition of equipment as proposed by McKinstry, this would reduce the cost savings achieved under Seattle Steam’s proposal.  FMD has asserted previously that these costs were likely to be between $1.7 million and $2 million.  FMD has refined this estimate after reviewing maintenance and repair records since 2001 and indicates that it is likely to be about 25 percent less than previously thought.  A thorough review of the condition of all equipment would be needed to ascertain the full extent of repairs required.
Environmental benefits are another way in which the proposals differ.  Under the McKinstry proposal, 1,715 metric tons of carbon dioxide (CO2) would be reduced by installing a boiler system that is more efficient and therefore uses less natural gas than Seattle Steam uses in generated steam to heat KCCH and KCCF.  Seattle Steam has indicated that it will begin burning wood this year and the draft contract proposes to give the county credit for this change in fuel for climate registry (i.e., Chicago Climate Exchange) purposes.  

It is important to note that Seattle Steam’s use of wood is not contingent on having these two buildings on its system, so actual, additional environmental benefits are still likely to be achieved through the McKinstry proposal.  Based on a document prepared for the Climate Trust Project, it appears that Seattle Steam plans to burn wood fuel at a constant rate throughout the year and that wood would be used to generate approximately half of its steam.  In other words, the amount of wood burned would be fixed throughout the year.  If this is the case, natural gas boilers would be used to generate the amount of steam needed beyond the amount produced by the wood boiler.  
Because KCCH and KCCF represent a small fraction of Seattle Steam’s customer base (about 190 customers), taking these buildings off steam would generally reduce Seattle Steam’s use of natural gas and not impact its use of wood.  (The exception may be during the summer months when dramatically less steam is produced for heat and Seattle Steam may use little to no natural gas.)  Therefore, if heat and hot water for KCCH and KCCF must be produced using natural gas and localized boilers can do this more efficiently than Seattle Steam, the net effect of using the localized boilers would be reduce the overall usage of natural gas.  McKinstry estimates that the boilers’ enhanced efficiency would yield a 1,715 metric ton reduction in CO2.  While the county would receive credit for exchange purposes under the Seattle Steam proposal, actual CO2 reductions are likely to be reduced under McKinstry’s proposal.  Council staff asked the Illinois-based energy consultant whether this approach to looking at the CO2 reductions was reasonable and he concurred.  
In addition to the carbon emissions, use of steam at KCCH and KCCF produces 6.7 million gallons of condensate as a byproduct.  The condensate is the liquid that remains after the heat is extracted from the steam at KCCH and KCCF.  This condensate would be eliminated under the boiler system.  
Seattle Steam operates an “open loop” system, which means that the condensate is not returned to the steam plant.  As a result, it must use potable water to produce steam.  Moving forward with the McKinstry proposal would eliminate consumption of 6.7 million gallons of potable water.  

Seattle Steam has expressed an interest in taking part in the county’s reclaimed water program and building at its own cost the facilities needed to pipe reclaimed water from the county’s West Point facility to its steam plant.  While this would allow Seattle Steam to use reclaimed rather than potable water in its steam generation, it would require several years of planning, design, and construction for this project to materialize.
Finally, the McKinstry proposal appears to enhance reliability by adding redundant boilers and giving the county the ability to use either natural gas or diesel.  In the event that natural gas supply was disrupted, the county maintains a 3-day store of diesel underground and also has a contract for emergency provision of diesel within six hours.  Adequate data on steam outages is not available to offer any conclusions on past reliability of steam provision to the county facilities.  Seattle Steam has asserted that hospitals such as Swedish and Virginia Mason have operated on steam without service interruptions to their critical operations.
Other Issues Raised During February 17th Hearing
Equipment Modifications by FMD
Councilmembers asked for more information on the equipment modifications made by FMD, which Seattle Steam indicated reduced the efficiency of the steam equipment.  The equipment that was modified was a vacuum condensate receiver, which was installed in KCCH with the facility’s original boiler system.  The purpose of this vacuum condensate receiver was to return condensate to in-house boilers as quickly as possible to minimize energy lost in the condensate, so that less fuel and makeup water was needed to make steam again.
When KCCH began using Seattle Steam, in-house boilers were taken out of service, eliminating the need for the vacuum condensate return system.  This conclusion has been verified by engineers at the state Department of General Administration.

Maintenance

Questions regarding maintenance requirements have been raised.  Council staff observed through site visits that natural gas fired boilers (such as those installed at the Chinook Building) are composed of substantially fewer parts than the steam system installed in the KCCH and KCCF.  

As mentioned previously, council staff consulted with outside energy experts who confirmed that energy audits are increasingly recommending moving from distributed heat systems to localized boilers.  These outside resources indicated that steam systems have more parts, requiring more inspections and maintenance, and steam is corrosive, which increases deterioration of equipment.   
Union issues do not appear to be a concern, because the Building Services crew that would perform the boiler maintenance already performs similar responsibilities at the Chinook Building.  In addition, all crew members are licensed boiler operators.
Efficiency of Distributed Steam versus Localized Natural Gas Boilers
According to the outside experts consulted, the county can reasonably expect to see at least a 10 to 15 percent efficiency gain from installing natural gas fired boilers.  If the existing steam equipment needs to be updated, 20 percent would be a reasonable expected efficiency gain.  

With any distributed steam system, steam must be heated to a higher temperature as some heat will be lost through conveyance.   

Environmental Benefits of Burning Wood
Questions regarding the environmental benefits of burning wood have been raised.  The two energy experts concurred that burning wood is often better for the environment than burning fossil fuels.  However, burning wood is not carbon neutral, so carbon dioxide would still be emitted with the amount varying based on the technology used and the types of emissions controls in place.  Again, because taking KCCH and KCCF off of steam would not have any material impact on Seattle Steam’s use of wood, installing more efficient boilers would actually further reduce fossil fuel consumption and emission of carbon dioxide.
The McKinstry proposal has been characterized as permanently committing the county to fossil fuels.  However, if Council approves the appropriation and natural gas fired boilers are installed, the Council could direct the Executive to retain the existing KCCH and KCCF steam equipment in the event the county decides to return to steam in the future.  
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Diagram of Steam Equipment at KCCH & KCCF
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