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PROBLEM STATEMENT 1: LEED 2009 vs LEED v4 ASSESSMENT
PART 1: OVERALL PROJECT REVIEW 
LEED 2009[image: Macintosh HD:Users:bobhansen:Desktop:Screen Shot 2015-02-05 at 9.05.49 PM.png]
LEED V4 	 
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PART 2: MATERIALS CATEGORY 
The proceeding information is a breakdown of the major differences in documentation and compliance between LEED 2009 and LEED V4 pertaining to the materials category. 
MECHANICAL, ELECTRICAL, & PLMBING INCLUSION 
LEED V4 includes passive products of MEP systems in its calculations while LEED 2009 does not.  
Advantages: The optional assessment of MEP products gives the client additional materials or “chances” to qualify for LEED credits. For example, the client may aid their efforts in achieving the materials credit of Building Product Disclosure and Optimization- Environmental Product Declarations (1-2 points) through selecting a section of ductwork with life-cycle information that has environmental, economic and socially preferable life-cycle impacts.
Disadvantages: As the clients search, procurement, and installation of MEP systems relate more to LEED it will take more time and money to research and schedule system installation/ inspections for these systems. 
COMBINATION OF CREDITS 
LEED V4 combined multiple old credits from LEED 2009 into a single credit. This applies to the V4 credits of Building Life Cycle Impact Reduction and Building   Product Disclosure and Optimization – Sourcing of Raw Materials. The Building Life-Cycle impact Reduction credit from V4 is a combination of the LEED 2009 credits Building reuse-Maintain Walls, Floor and Roof and Building Reuse-Maintain Interior Nonstructural Elements. Similarly, the V4 credit of Building   Product Disclosure and Optimization – Sourcing of Raw Materials is a combination of the LEED 2009 credits Recycled Content, Regional Materials, and Rapidly Renewable Materials. 
Advantages:  In regards to the V4 Building Life Cycle Impact Reduction credit: the credit simplifies documentation for structural and non-structural calculations. Additionally, through the required documentation of a Life Cycle Analysis, the project will diminish environmental hazards such as global warming potential or the depletion of the stratospheric ozone layer thus, improving public health and the environment. In Regards to the V4 Building   Product Disclosure and Optimization– Sourcing of Raw Materials Credit: certain aspects of this credit have been made easier to achieve than its 2009 counterparts due to the reduction in requirements.  For example, pertaining to the LEED 2009 credit of Regional Materials, the 500-mile radius requirement was decreased to 100 miles
Disadvantages: In regards to the V4 Building Life Cycle Impact Reduction credit: the total points possible have been reduced. The summation of the points awarded from the two LEED 2009 credits equals 4 while the LEED V4 only provides 3 points for New Construction. Also, the V4 credit requires more documentation; therefore, it requires more time and money to complete. Additionally, this makes this credit harder for the owner to achieve. In regards to the V4 Building   Product Disclosure and Optimization – Sourcing of Raw Materials Credit: Certain Aspects of this credit have become harder to achieve due to increased criteria.  For example, the requirements from the Recycled Content Credit (LEED 2009) have been coupled with additional requirements to form a single option. This causes this option to become harder to achieve due to the additional stipulations. 
NEW CREDITS 
LEED V4 created new credits for the Materials Category.  The new credits added to LEED V4 are as follows; the pre-requisite of Construction and Demolition Waste Management Planning, the credit of Building Product Disclosure and Optimization- Environmental Product Declarations, and the credit of Building Product Disclosure and Optimization- Material Ingredients. 
Advantages: The Construction and Demolition Waste Management Planning Pre-Requisite sets the owner up for success with the Construction and Demolition waste Management Plan credit in the Materials category. The pre-requisite forces the owner to draft a CWP plan, which is required to be implemented in the proceeding credit. Also, the addition of credits gives the owner more chances to obtain more points. For example, the Building Product Disclosure and Optimization- Environmental Product Declarations credit will award the owner 1 to 2 points for achieving the credit.
Disadvantages:The addition of a pre-requisite adds barriers for owners to achieve any credits from the materials category. 
PART 3: RECOMMENDATION OF RATING SYSTEM 
Per our scorecards in Part 1, ReGeneration Consulting would recommend that the owner pursue LEED V4 Gold. We here at ReGeneration Consulting believe that the LEED V4 rating system should be used because it utilizes the most current green building standards. Additionally, we have calculated that by pursuing LEED V4, the project will be able to obtain a Gold certification. Whereas with the LEED 2009, the project would only receive a Silver certification. Please see below for our list of assumptions dealing with the ability to receive credits: 

ASSUMPTIONS: 
Location & Transportation / Sustainable Sites: Due to the location of the project, we were able to get many credits for both 2009 and V4 due to the local surroundings density. Furthermore, we believe aspects such as heat island effect and light pollution reduction are very obtainable. 
Water Efficiency: Because of the use of rainwater we got both points for outdoor water use reduction in 2009 and 1 point in V4. Due to our use of a composting toilet we achieved Innovative Wastewater Technologies in 2009. Our use of highly efficient bathroom fixtures allowed us to achieve max points in both 2009 & V4.
Energy & Atmosphere: For both scorecards we utilized the fact that we believe we can achieve a 20% energy reduction. Additionally, due to RFI 22 stating that we need to be net zero energy, we achieved all points for on-site renewable energy. We also will work to have metering and enhanced commissioning for the project. 
Materials and Resources: For LEED V4 we believe that almost all of the credits are available to us because we believe that we can obtain the necessary documentation. However, because of the way 2009 is formatted, we were only able to get one credit for this category. 
Indoor Environmental Quality: Due to the bathroom facility, we believe that we can achieve the credits denoted on both scorecards. However, due to the lack of other buildings, the rest of the credits in this category were not available to us. 
Innovation: We assumed we can achieve half of the innovation credits for 2009 and V4 and that there is a LEED AP.
Regional Priority: We assumed that we can achieve 3 regional credits for V4 and we will receive all but 75% building reuse for 2009.

PROBLEM STATEMENT 2: LIFE CYCLE SUSTAINABILITY ANALYSIS-LIGHTING

PART 1: ANNUAL ENERGY USE 
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PART 2: LIFE CYCLE ANALYSIS 
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Criteria: 
Sustainable innovations calculated the 10 year life cycle based on the following criteria.
Cost of Supply and Install ,Cost of maintenance, Determine the number of lights at Colorado/ 4th St Station, Determine the number of times the lamp needs to be replaced, Yearly maintenance required, Overhead Maintenance
Profit Margin, Construction Fee, Design Fee Lump Sum, Warranty Period
Design Fee, Average lifespan of Fluorescent and LED lamps
Formula:
1. Determine cost of Supply and install and # of Lights
2. Multiply to find Base cost of lights
3. Sum base cost of each light type into total cost of lights
4. Determine the life span of Fluorescent and LED lamps [24,000 hrs. -Florescent lamp, 50,000 hrs.- LED]
5. Find number of times each lamp will need to be replaced in a 10 year period
6. Add in assumed yearly maintenance
7. Subtract time from 10 year period based on the length of the warranty for each subcontractor
8. Add in additional fees [Construction, profit, design, overhead]
PART 3: SUBCONTRACTOR SELECTION 
ReGeneration consulting recommends McKinstry as the subcontractor for Colorado/ 4th St Station lighting. We chose Mckinstry because our estimates showed that they had the lowest 10 year life cycle cost in both Fluorescents and LED’s. This was due mainly to the 3 year warranty which guarantees free maintenance on all supplied material.  
Assumption: As stated in the Mckinstry Lighting Bids in the inclusions section it states “manufactures warranty applies to Mckinstry supplied material”. We assumed that this included lamps that would burn out within the 3 year period. 
PART 4: INCENTIVES & REBATES
Southern California - Non-Residential Energy Efficiency Programs 
Offers incentives for LED Lighting Utility rebate program. Additionally the rebate can be applied to state run projects. The rebate states that the rebate amount varies widely based on the type of lighting.  
Incentives Include:
Maximum Incentive: Standard Performance Contracting: 50% of Cost . Customized Solutions: Up to 50% of contract Direct Install Program: $10,000 
*Contracting program in which non-residential users have the option of designing an energy retrofit conservation measure. Incentives are based on the type of measure installed and the kWh saved and peak demand reduction over a 12-month period. Applicants are eligible to receive up to 50% of the cost for each measure type. The maximum incentive is $2,400,000 annually, per customer site. 
Savings by design (SBD) 
Offers incentives for High efficiency products in new construction. It is administered by the Pacific Gas and Electric Company. Eligible projects must be within new construction, pay utility bills within the certain municipalities, and be in design phase where changes are feasible.” Incentives are limited to 75% of the incremental cost of the efficiency upgrades”. The standard method of determining incentives is through $ per kWh savings based on peak performance. Exterior lighting would fall under “Other Systems and Processes” 
. 
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Commercial Lighting Incentive Program by Los Angeles Department of Water and Power
Open to LADWP non-residential electric customers in good standing. Qualifying equipment must have received LADWP approval prior to purchase, installation and operation. The project must achieve a minimum of 10% energy savings. Although the LED lights alone will not fulfill the 10% energy savings, other methods can be implemented into the project to achieve the 10% energy savings.
If achieved the incentive program promises .15 cents per kWh of annualized savings

PART 5: INCENTIVES & REBATES
Based on the above analysis we would recommend LED lights. While a substantial amount of paperwork and collaboration with the above programs the rebates and incentives would prove worthy. 
If the Colorado 4th street station is approved for the Southern California - Non-Residential Energy Efficiency Programs it can expect a high rebate. Simply because the program is based off of the number of kWh that are saved every year and based of our estimates we can expect 15301 kWh saved each year. 
If the Colorado 4th street station savings by design program claims to offer .3 cents saved per kWh annually. This would allow rebates of $1377.09 annually. 
If the Colorado 4th street station is approved for the Commercial Lighting Incentive Program by Los Angeles Department of Water and Power the choice to implement LED’s can lead to rebate of $2295.25 due to the .15 cents per kWh saved.
If one of these were approved the additional cost to implement LED’s would not only be offset but would help pay off the 10 year life cycle cost of the LED’s themselves. Our best estimate came from the Commercial Incentive Program by LADWP, if $2295.25 were reimbursed to the State for 10 years the expected return would be $22,950. Based on the 10 year cost analysis with Mckinstry the LED’s would prove to be $18,707 cheaper at the end of the 10 years.   

PROBLEM STATEMENT 3: CONCRETE CARBON FOOTPRINT 
Part 1: BID COMPARISON 
1.)  The total cubic yards required for the 4th Street Station is 1101.2654 (this includes 7% additional concrete, beyond neat line quantity) which would then be rounded to 1102 total yards (due to being unable to order partial concrete yards).  This number is based off of the cubic yard totals in attachment #7 from all 4th Street Station concrete totals. 
2.)  The total price for each supplier is listed below.  The cheapest supplier, based on the number of concrete yards calculated was City Park Concrete.
City Park Concrete - $72,154.72
White Castle Concrete - $72,780.99
Slip Diamond Ready Mix - $85,483.01
Assumptions: Total truck loads: 111 (110 regular, 1 short)
No sales tax was included in the calculation; the total concrete yards with the 7% additional concrete was used to calculate the number of truck loads; used standard 10 cubic yard concrete truck for calculations.
3.)  The carbon footprint of each supplier is based on the locations we found in attachment #8 for each material source and supplier.  When ReGeneration Consulting had to choose a specific location we went with the location that had the shortest distance.  The reason we went with shorter distances was because of the amount of heavy traffic that the project area experiences which would ultimately raise the carbon footprint.  We came to the conclusion that City Park Concrete had the lowest carbon footprint based on the travel distance carbon footprint we calculated.  However, if we take into consideration the use of fly ash and how many emissions are saved by using this recycled byproduct, then we would select White Castle Concrete due to its’ one-to-one ratio of fly ash to cement (345 lbs. to 345 lbs.).
White Castle Concrete – 505 Railroad Place, Inglewood, CA 90301
Batch ---to--- Project = 11 miles
Aggregate: Polaris Materials Corp. – Port McNeill, BC, Canada = 1543 miles
Cement: Cemex – Already at location = 0 miles
Fly Ash: Headwaters Resources – 1345 Philadelphia St., Pomona, CA 91766 = 43 miles
Total Miles (source to batch to plant) = 1597 miles
Carbon Footprint:
1597 miles / 5.5 mpg = 290.36 gallons
290.36 gallons x 22.38 = 6498.34 pounds of Carbon Dioxide (3.25 tons)
Slip Diamond Ready Mix – 519 S. Benson Ave., Ontario, CA 61762
Batch ---to--- Project = 53 miles
Aggregate: Saticoy Recycled – Oxnard, CA = 95 miles
Cement: Standard Ready Mix – 2130 S. Grand Ave., Santa Ana, CA 92705 = 33 miles
Fly Ash: Salt River Materials Group – 13600 Napa St., Fontana, CA 92335 = 12 miles
Total Miles (source to batch to plant) = 193 miles
Carbon Footprint:
193 miles / 5.5 mpg = 35.09 gallons
35.09 gallons x 22.38 = 785.33 pounds of Carbon Dioxide (0.39 tons)
City Park Concrete – 11122 W. Pico Blvd., Los Angeles, CA 90064
Batch ---to--- Project = 4 miles
Aggregate: Vulcan Materials, San Gabriel Valley, CA 91776 = 29 miles
Cement: CalPortland Concrete Products, 519 S. Benson Ave., Ontario, CA 91762 = 48 miles
Fly Ash: No fly ash in mix = 0 miles
Total Miles (source to batch to plant) = 81 miles
Carbon Footprint:
81 miles / 5.5 mpg = 14.73 gallons
14.73 gallons x 22.38 = 329.6 pounds of Carbon Dioxide (.16 tons)
Assumptions: To do the carbon footprint we used a transportation semi-truck that averaged 5.5 miles per gallon.  We also used 22.38 pounds of carbon dioxide per gallon of diesel.
Source: http://www.eia.gov/tools/faqs/faq.cfm?id=307&t=11

4.)  The best value supplier based on the calculations that we ran is City Park Concrete because they were not only the cheapest, but also had the least amount of CO2 emissions based on transportation distances.
Equation = Question #2 pricing + (Question #3 tons of carbon x $40) + (total yards of concrete x $40) = Total Updated Price
City Park Concrete - $72,154.72 + (3.25 x $40) + (2290.63 x $40) = $80,971.44
White Castle Concrete - $72,780.99 + (.39 x $40) + (2095.71 x $40) = $81,721.08
Slip Diamond Ready Mix - $85,483.01 + (.16 x $40) + (2236.78 x $40) = $94,308.84
Assumption: We went with the assumption that 400 pounds of Carbon Dioxide were produced per cubic yard when being manufactured.

Part 2: LOCAL vs. OUT OF TOWN LABOR  
1.)  The total carbon footprint is 4.623256 tons (9246.512 pounds) carbon dioxide.  Based on an assumption of 19.64 pounds of carbon dioxide are produced per gallon NOT containing ethanol.

Source: http://www.eia.gov/tools/faqs/faq.cfm?id=307&t=11

2.)  The total carbon footprint will be reduced from 4.623256 tons (question 1) to 1.13421 tons.  This is a total reduced savings of 3.489046 tons of carbon dioxide.  This is assuming the laborers live at a distance of exactly 15 miles.

3.)  The total carbon footprint would be reduced from 4.623256 tons (question 1) to 2.10639 tons.  This is a total reduced savings of 2.516866 tons of carbon dioxide.

FIGURES: 
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FIGURE 3.1
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FIGURE 3.2

PROBLEM STATEMENT 4: WATER COLLECTION AND USAGE 
PART 1: IRRIGATION CONSUMPTION 
In order to find the total water usage my month for the landscaping at the fourth street station, ReGeneration Consulting first had to determine the local reference evapotranspiration per month. Once this was determined, we were able to multiple this number by the plant coefficient provided to us. This number gave us the landscape evapotranspiration per month. This number was then multiplied by the irrigation efficiency which gave us our total water to be applied in inches per square foot. Because an irrigation efficiency was not called out in the contract documents, we researched the type of sprinkler called out for in the contract drawings and through our research came up with an efficiency of 85%. This assumption was applied to each month. Once we had found the total water to be applied per month, we converted it from inches to gallons per square foot needed and then multiplied that by the total square footage of landscape to find the total water needed in gallons to water the plants per month. Please refer to figure 4.1 to find our math related to this question and the final totals broken out per month in bold. 
References: 
http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf
http://www.usclimatedata.com/climate.php?location=USCA1024
PART 2: RAIN WATER COLLECTION 
In order to not use potable water for landscaping at any point during the year, the owner would need to install a 69,078 gallon tank so that the tank could supply water to the landscaping throughout the dry months of April through October. Please refer to Figure 4.2 to find our math related to this question.
PART 3: CISTERN 
To determine the capacity of an onsite cistern and how much supplemental water would be required by month, ReGeneration Consulting started by taking the dimensions of the bike storage area on the north-west corner of the transit center and found it to be 33’x26’. The problem statement called for a max excavation of 12’ and concrete walls of 1’ on both vertical and horizontal concrete placement. This left us with a tank of 31’x24’x10’ or 7440 cubic feet. Converting this to gallons, we found that our water storage tank would be 55655.06 gallons. 
To answer the second part of the question, ReGeneration Consulting took the amount of water needed to make it through the dry season, 69078.31 gallons, found in Part 2 and subtracted that by the size of our cistern found in Part 3.A, 55655.06 gallons. We found that we would be short a total of 13423.24 gallons and that the only two months we would have to supplement the cistern would be 7969.54 gallons in September and 5453.704 gallons in October. 
FIGURES:
[image: ]FIGURE 4.1[image: ]
FIGURE 4.2
PROBLEM STATEMENT 5:  ON-SITE RENEWABLE ENERGY
PART 1: SOLAR PANEL DESIGN
After carefully studying all three solar panel options, ReGeneration Consulting, Inc. recommends choosing the Sunpower X21-345W solar panels. We came to this conclusion based on a number of factors. The X21s provide the most energy output even after considering both the performance ratio of 75% due to shading and the performance depreciation after 25 years. Sunpower offers the best warranty option with the least performance depreciation. The performance depreciation is based on the warranty information given within the cut sheets provided by the vendors. In addition, these panels were also the most efficient. Other factors that we considered include: 
· 44% more power per panel
· 75% more energy per square feet over 25 years
· 8-10% more energy per rated watt 
· 21% more energy over the first 25 years than conventional panels

The most influential information was the total cost of the system and the amount of panels needed. Due to the limitation of usable roof area, the X21s are the best option. The owner would only need a total of 9 panels to offset 8% of the total output energy of the C/S and TOS buildings. The total cost of this system would be a feasible $4,185. The X21s ranked #1 in numerous categories that we studied while providing the best value to the owner. They stood out significantly from the other two available choices. For all of the reasons above, we strongly recommend Sunpower’s X21-345W panels for the proposed 4th St. Station. 
To maximize the amount of sunlight captured by the panels based on the latitude of the proposed location, the panels should be oriented directly south throughout the year with a magnetic declination of 14° east. We recommend using a tilt angle of 58° for the winter months and 10° for the summer months. The dates that the panels should be adjusted are April 18th for the summer and October 7th for the winter. This will maximize the efficiency of the system while providing the quickest payback period for the owner. See attached documents for further information. [image: Macintosh HD:Users:bobhansen:Desktop:reno :1.png][image: Macintosh HD:Users:bobhansen:Desktop:reno :2.png][image: Macintosh HD:Users:bobhansen:Desktop:reno :3.png]
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PART 2: ADDITIONAL RENEWABLE ENERGY-OPTIONS TO NET ZERO 
To achieve the client’s requested Net Zero Energy for this portion of the project, ReGeneration Consulting, Inc recommends using the SunPower X21-345 on the small (~4 acre site), which is 50 meters from the project site.  In Figure 5.7, it became apparent that this was the cheapest and most efficient option of all three.  The price of each of these solar panels is $465.
[image: C:\Users\rmdunham\Desktop\pic.JPG]
The total cost of a 105 system comes to $113,470, based on the calculations found in Figure 5.8.  We assumed this would be a stand alone system and because it is essential that the station constantly has power, therefore we are incorporating a generator into the costs.
[image: C:\Users\rmdunham\Desktop\Total Cost.JPG]

Based on the calculations shown in Figure 5.9, it would take approximately 26 years to payback the total cost of the system.  This was calculated based on the assumption of an average of 4 hours of sunlight per day.  Because this system is projected to last for 40 years, we feel this system would long outlast the payback period.
[image: C:\Users\rmdunham\Desktop\chart.JPG]
Based on the average cost of annual maintenance it would be around $2040 per year.

PART 3: ALERNATIVE RENEWABLE ENERGY SOURCES 
To meet the energy needs of Santa Monica’s new transit center at the corner of Colorado Ave and 4th Street, we explored four renewable energy options for the site. The four options include a biofuel based electrical system, geothermal energy system, hydroelectric power system, and micro wind turbines. To begin, we explored the option of placing a biofuel based electrical system on site. We found this technology to be a great option and one that could provide a significant amount of power to our site. However, we quickly found several noticeable flaws. The first being that you would have to truck in the material to be processed. Trucking in fuel would not only have an associated cost, but would also have a carbon release that would be detrimental to the environment. However, not only would trucking in material have a carbon release, so would the plant. Lastly, in order to run a plant you have to have someone working it which would be an added cost for the station. So although we feel this is a great technology, we do not believe it is one to be considered for this project. 
One such system we believe could be a better option is a geothermal energy system. A geothermal energy system is a viable option and could provide a significant amount of power to our site. However, it too has several downfalls. The first being that the size of the lot does not allow for very many wells to be drilled, thus reducing the systems potential. Secondly, because geothermal systems are very expensive it would add a large cost to the project. Lastly and possibly the most concerning issue it that we would be placing a geothermal system very close to an active fault line. We believe that because of the proximity to the fault line and the high risk of earthquakes, installing a geothermal system would not be a wise use of the owner’s money. 
This leads us to hydroelectric power system. Because of the lack of a water source on site, we believe such a system would be unrealistic to pursue. 
Lastly, we explored the idea of having micro wind turbines on site. This technology excited us the most for a number of reasons. Those reasons include the size of system and being able to include multiple on site as well as the fact that this would be the most carbon natural and environmentally friendly option out of the four we researched. We do have one concern for the system though and that would be the local wind speeds. Our research indicated the average wind speeds in the area to be between 5.5 – 9 mph or 2.5 – 4 m/s. Many of the micro wind turbines we found require at 3 m/s to turn the blades and 5 m/s to have a viable payback period. Although we think this would be a great system, the varying wind speeds throughout the year do not allow this system to max out its full potential and is therefore not beneficial to the owner. 
In conclusion, we believe that photovoltaic panels are still the best options for the owner because of the environmental aspects as well as the payback period. 
ADDENDUM 1: EXPO DAILY RIDERSHIP 
According to the Expo website, the Expo Light Rail line is projected to have 64,000 riders per day. 

The Expo Light Rail Line will save 40533.33 Gallons of gasoline per day.  To calculate this value ReGeneration Consulting assumed that there was one car per rider and that the cars driven received 24 miles per gallon (MPG based off of a Washington Post article)

An innovative way to increase ridership is to incorporate the surrounding culture into the light rail stations. ReGeneration Consulting proposes that the client does this through providing areas at which local artists can showcase their artwork for two weeks at a time. Another way ReGeneration Consulting proposes that the client increase ridership is through the utilization of Los Angeles Countys’ incentives program for transit riders. This incentives program, which is already in implemented in the county, offers discounts to concerts, sporting events, and museums for regular transit riders. 
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X6-A AlX2-T8-25W-120 V-38" X6-B ALX2-T8-32W-50" X6-C ALX2-T8-40W-62"

Total Wattage 40

kWh annually per unit 350.6324

Total Number of Lights 144

Combine unit annual kWh 50491.0656

Total kWh

X6-A XW LED 4" Slim LED Wet Light X6-B XW LED 4" Slim LED Wet Light X6-c XW LED 4" Slim LED Wet Light

Total Wattage  29.5

kWh annually per unit 258.591395

Total Number of Lights 144

Combine unit annual kWh 37237.16088

Total kWh 42202.11566

57503.7136

17.7

LED

Fluorescent 

Annual Energy Usage

32 0

4964.954784 0

32 0

7012.648 0

17.7

155.154837 155.154837

25

219.14525

32

280.50592
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X-6A X-6B X-6C X-6A X-6B X-6C

Supply and Install 188.00 $                                          213.00 $               234.00 $                     298.00 $                         315.00 $           388.00 $                          

# of Lights 32 0 144 32 0 144

Base cost of light 6,016.00 $                                       - $                    33,696.00 $                9,536.00 $                      - $                 55,872.00 $                     

Total Cost of Lights 39,712.00 $                65,408.00 $                     

# of times lamp needs replaced

Yearly  Maintenance 

Replacement Cost Per Fixture/Trip 

Overhead Maintenance  10% 7,344.29 $                  6,540.80 $                       

Profit 5% 3,672.15 $                  3,270.40 $                       

Construction Fee 12% 4,765.44 $                  7,848.96 $                       

Design Fee 6% 2,382.72 $                  3,924.48 $                       

Total Fees 18,164.60 $                21,584.64 $                     

Total Cost + Replacement 113,154.93 $              106,979.62 $                   

10 year life cycle anaylsis 131,319.53 $              128,564.26 $                   

Lighting Options: 10 year Life cycle Analysis

FOY

41,571.62 $                                                                                       

1.58 $                                                                                                

1,305.00 $                                                                                         

3.29 $                                                                                                               

1,125.00 $                                                                                                        

73,442.93 $                                                                                                      

Original Alternate
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X-6A X-6B X-6C X-6A X-6B X-6C

Supply and Install 194.00 $                                          220.00 $               241.00 $                     307.00 $                         325.00 $           400.00 $                          

# of Lights 32 0 144 32 0 144

Base cost of light 6,208.00 $                                       - $                    34,704.00 $                9,824.00 $                      - $                 57,600.00 $                     

Total Cost of Lights 40,912.00 $                67,424.00 $                     

# of times lamp needs replaced 2.56 $                                             

Yearly  Maintenance  791.00 $                                         

Replacement Cost Per Fixture/Trip  51,638.54 $                                    

Overhead Maintenance  Included N/A NA

Profit Included N/A NA

Construction Fee 15% 6,136.80 $                  8,640.00 $                       

Design Fee 10% 4,091.20 $                  5,760.00 $                       

Total Fees 10,228.00 $                14,400.00 $                     

Total Cost + Replacement 92,550.54 $                92,621.82 $                     

10 year life cycle anaylsis 102,778.54 $              107,021.82 $                   

McKinstry

Original Alternate

791.00 $                                                                                            

1.23 $                                                                                                

25,197.82 $                                                                                       
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X-6A X-6B X-6C X-6A X-6B X-6C

Supply and Install 213.00 $                                          242.00 $               252.00 $                     338.00 $                         357.52 $           388.00 $                          

# of Lights 32 0 144 32 0 144

Base cost of light 6,816.00 $                                       - $                    36,288.00 $                10,816.00 $                    - $                 55,872.00 $                     

Total Cost of Lights 43,104.00 $                66,688.00 $                     

# of times lamp needs replaced

Yearly  Maintenance 

Replacement Cost Per Fixture/Trip 

Overhead Maintenance  8% 3,448.32 $                  3,448.32 $                       

Profit 5.50% 2,370.72 $                  2,370.72 $                       

Construction Fee 13.50% 5,819.04 $                  5,819.04 $                       

Design Fee Lump Sum 0% 2,500.00 $                  2,500.00 $                       

Total Fees 14,138.08 $                14,138.08 $                     

Total Cost + Replacement 128,599.87 $              119,759.72 $                   

10 year life cycle anaylsis 142,737.95 $              133,897.80 $                   

 *Note: 24,000 hrs. -Florescent lamp, 50,000 hrs.- LED

McKinstry

Pros: One year warranty Pros: Three year maintenance Pros:Design Lump Sum

Cons: Grave  yard shift,Will not cover price increases above 5% Cons:Lifts must be included Cons: No warranty, will not cover price increases above 5%

Cochran

Cochran FOY

Alternate

1,720.00 $                                                                                          1,330.00 $                                                                                                        

1.75 $                                                                                                

85,495.87 $                                                                                                      

3.65 $                                                                                                               

53,071.72 $                                                                                       

Original
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Figure 1: Systems Approach incentive rates

—51.00
5023
5021 = 5090
5019 =$080
5017 = L5070
5015 45060
5013

5050
011 =

5040

5009

030
5007 #
5005 = rs020
5003 5010
5000 5000

Daylighting InteriorLighting ~ HVAC ~ServiceHot  Other Systems
Systems Systems Systems  Water Systems & Processes

Note: Projects will also receive $100 per peak KW saved for all measures,

subject to al applicable caps.

W $ per therm savings®




image14.emf
East West Total Other

Sheet #1 92.9200 92.9200 0.0000 0.0000

Sheet #2 70.7800 70.7800 0.0000 0.0000

Sheet #3 5.4400 5.4400 0.0000 0.0000

Sheet #4 0.0000 0.0000 18.8300 0.0000

Sheet #5 10.0800 10.0800 0.0000 0.0000

Sheet #6 0.0000 0.0000 7.1600 0.0000

Sheet #7 0.0000 0.0000 0.0000 0.0000

Sheet #8 0.0000 0.0000 0.0000 0.0000

Sheet #9 0.0000 0.0000 0.0000 0.0000

Sheet #10 0.0000 0.0000 20.1500 0.0000

Sheet #11 0.0000 0.0000 27.0000 0.0000

Sheet #12 0.0000 0.0000 0.0000 91.3400

Sheet #13 168.3000 167.0000 0.0000 0.0000

Sheet #14 0.0000 0.0000 47.0000 0.0000

Sheet #15 16.0000 16.0000 0.0000 0.0000

Sheet #16 0.0000 0.0000 92.0000 0.0000

Sheet #17 0.0000 0.0000 0.0000 0.0000

Totals 363.5200 362.2200 212.1400 91.3400

Complete Total: 1029.2200

Concrete + 7% Additional Total: 1101.2654

Price per Cubic Yard Cubic yards of concrete Price for just concrete # of loads Extra Charges per load Load chargesShort Load Charges Total

White Castle Concrete $64.00 1101.2654 $70,480.99 111 $20 $2,220.00 $80 $72,780.99

Slip Diamond Ready Mix $73.50 1101.2654 $80,943.01 111 $40 $4,440.00 $100 $85,483.01

City Park Concrete $63.00 1101.2654 $69,379.72 111 $25 $2,775.00 $0 $72,154.72

Tons of CO2 from distance Pounds of CO2 Tons of CO2 from concrete

White Castle Concrete 3.249169091 440506.16 220.25308

Slip Diamond Ready Mix 0.392667273 440506.16 220.25308

City Park Concrete 0.164798182 440506.16 220.25308

Total Tons Total froms tons $40 fee

White Castle Concrete 223.5022491 $8,940.09

Slip Diamond Ready Mix 220.6457473 $8,825.83

City Park Concrete 220.4178782 $8,816.72

Total amount for question #4

White Castle Concrete $81,721.08

Slip Diamond Ready Mix $94,308.84

City Park Concrete $80,971.44

Cement Mileage to batch Aggregate Mileage to batch Fly Ash Mileage to batch batch to project

White Castle Concrete 0 1543 43 11

Slip Diamond Ready Mix 33 95 12 53

City Park Concrete 48 29 0 4

Total Miles Gallons Pounds of CO2 Tons of CO2

1597 290.3636364 6498.338182 3.249169091

193 35.09090909 785.3345455 0.392667273

81 14.72727273 329.5963636 0.164798182
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Distance There Distance Back Total Distance Total Distance for 11 Placements.

Worker #1- LA 16 5 2 32
Worker #2- LA 16 5 2 352
Worker #3- Riverside 70 n 140 1540
Worker #4- Riverside 70 n 140 1540
Worker #5- Riverside 70 n 140 1540
Worker # - Oceanside 53 ES 185 06
Worker #7 - Oceanside 53 £ 185 06
Total Mileage: 16
Total Gallons of Fuel (20 mpg): 4708
€02Produced per gallon (pounds)
164
Total Pounds of CO2
5246512
Total Tons of CO2
4623256
Distance There Distance Back Total Distance Total Distance for 11 Placements
Worker #1- LA 15 5 E) 330
Worker #2- LA 15 5 E) 330
Worker #3- Riverside 15 5 EY 330
Worker #4- Riverside 15 5 EY 320
Worker #5- Riverside 15 5 E) 330
Worker #- Oceanside 15 5 EY 320
Worker #7 - Oceanside 15 5 EY 330
Total Mileage: 210
Total Gallons of Fuel (20 mpg): 155
€02Produced per gallon (pounds)
164
Total Pounds of CO2
268.42
Total Tons of CO2
11321
Distance There Distance Back Total Distance Total Distance for 11 Placements
Worker #1- LA 16 5 2 352
Worker #2- LA 16 5 2 352
Worker #3- Riverside 70 n 140 1540
Worker #- Oceanside 53 £ 185 06
Total Mileage: 4290
Total Gallons of Fuel (20 mpg): 2145
€02Produced per gallon (pounds)
164
Total Pounds of CO2
am.7m

Total Tons of 02
210639
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Jan Fab Mar Apr | May | wune | suly | Aug | sept | oct | Nov | Dec
reference evapotranspiration 093 14 248 33 4.03 25 | 465 | am 33 248 12 | os2
Plant Coefficient 05 05 05 05 05 05 05 05 05 05 05 05
landscape evapotranspiration 0465 | 07 124 165 | 2015 | 225 | 235 | 2015 | 165 | 124 06 | 031
Irrigation Efficiency 085 | 085 085 085 | 085 | 085 | 085 | 085 | o8 | 085 | o8 | 085
Total Water Applied (in/sqft) 0547 | 0824 | 1459 | 1941 | 2371 | 2647 | 2735 | 2371 | 1941 | 1459 | 0706 | 0365
conversion for in/saft to gallons 062 | o062 062 062 | 062 | 062 | 062 | 062 | 062 | 062 | 062 | 062
Gallons per SQFT needed 0339 | 0511 | 0904 | 1204 | 1470 | 1641 | 169% | 1470 | 1204 | 0904 | 0438 | 022
Total SQFT of landscape 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 79m3
Total Water Needed in gal 2690.687 | 4050.496 | 7175.1652 | 9547.500 | 11659.64 | 13019.45 | 13453.43 | 11650.64 | 9547.599 | 7175.165 | 3471.854 | 1793.791
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Fab

Jan Mar Apr | May | wune | suly | Aug | sept | oct | Nov | Dec
Average rain in inches/SQFT. 307 | 331 256 051 | 024 | o00a ) 012 | 016 | 035 | 102 | 185
conversion for in/saft to gallons 062 | o062 062 062 | 062 | 062 | 062 | 062 | 062 | 062 | 062 | 062
Gallons per SQFT of rainfall 19034 | 20522 | 15872 | 03162 | 01488 | 0.0248 | 0 | 0.0744 | 00992 | 0217 | 06324 | 1147

Total SQFT of landscape 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 7933 | 79m3
Total water provided by rainfall in gallons __| 15099.67 | 16280.1 | 1251.258 | 2508.415 | 1180.43 |196.7384| 0 |590.2152 | 786.9536 | 1721.461 | 5016.829 | 5099.151
Total Water needed in gallons found in part 1__| 2690.687 | 4050.496 | 71751652 | 9547.599 | 11659.64 | 13015.45 | 13453.43 | 11659.64 | 9547.599 | 7175.165 | 3471.854 | 1793.791

Gallons of supplementry water needed ) ) 0 |7039.184]10479.21] 1282271 | 13453.43 | 11069.42 | 8760.685 [ 5453704 | 0 )

Total gallons need to make it throught the dry season and not use any potable water =| 63078.31]
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Vendor Model Length (in) Width (in)
‘Sunpower x21345 6140 4120
GrapeSolar | GS-Stan-100W 016 %37
‘Sunmodule sw21s 6594 3941
[Callculations| _Roof Area ) Energy Usage Energy Usage Total SQFT]|
Cs 704 C/S Building 240 KBTUSGRYT. | 706,247.56 KBTU:
TOS 43476 TOS Booth 380.19 KBTUSq-yr | 706247.5644 BTUA=

[Total Roof Area - L3816

TOTAL - 620.19 kB TUsqftyr

0.621.87 BTURy:
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Area (s1) Wats Module Efficiency Weight (bs.)
17356 345 2050% a
737 100 1966
1804 25 1640% 395
Energy Usage kW | Yr. Avg. Solar Rad. | _Performance Ratio | Performance Depreciation (25 yrs.)
23,637 94 W LKW - day | X1-345 (75 x 45W - 25 75W) | Xa1-345 (8T x 25875 ~226.15W)
23 63y NA GS-Star-100W (75 x 100W — 75W) [I G S B TO0W A TS G0W)
Wy (8% NA SW275 (75 x 275W - 20625W) |1 WS RO 206 3SW = 166 86V
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Warranty Notes. "Assumptions

years than conventionl pancls*

25 yr. on >80% output

High cificiency solar cells with quality siicon|
material for high module conversion
effciency, long term output siabliy,

reliability, rigorous quality control, high
ransmitiance, high unigue frame design with
srong mechanical szengh, outstanding
performance*

Jar poweroffet i based|
‘otal panel watiage

minus performance rtio nd

performance depreciaion after 2|

07%pa. 25 yrs.

TOV power controlled, components fsied 16
meet 3x IEC requirements, designed to
withstand heavy accumulation, positive
performance tolerance, glass with ani-

reflective coating®

Performance depreciaton’s
bssed off of warrsaty information|
in the suppliercutsheets

Number of Panels Needed| Price | TOTAL SYSTEM COST]
5 5465 panel S6.185
B S150/pancl S2800
§5.400

5}

S450/panel
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LkW/Hr

Efficiency| after 25 Yr
Vendor KW/Hr | (75%) | Warranty |kW/Hr Needed|  QTY.
SunPower 0345 0.2261475 2363 105
Grape Solar 0.1 S0 2363 394
Sunmodule 0275 0.16675313 2363 142
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SYSTEM COMPONENTS | QTY | UNIT QTY TOTAL
Solar Panels
SusPower 105 EA 5465 EA 548,825
Support
Tracking Mount 7%* | TOTAL $3.417.75
Elec. Components
Batteries kWh $38.989.50*
Charge Controller amp 2100 amps $12,180.00
Inverter jwatt 23630 watts S13,941.70
Multi-Mode Generator TOTAL
Elec. System
12" Trench Duct 200 LF S156%* LF $31,200
Control Box
Wiring o
Ty | O |OTAE $3.906.00
Ground

*RS Means Green Building - Cost Based on Material & Labor
*RS Means Building Construction Cost Data - Cost Based on Material & Labor
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PAYBACK

Total Cost of System $113.470.45
[Total Yrs To
PerKwh _ |Total kW/r __|Total Cost Per Year|Payback
Cost of Energy in Santa Monica 50.13 34499.8 54,395 26
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