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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH
Background of Pueblo WRF

* Old Rock Media TF Plant Built in 1930s

Newer TF/SC Plant Built in Late 1980s

* Maximum Month Capacity:
» 19 mqgd
» 34,910 ppd of BOD
» 147,000 people
* Ammonia and Nutrient Removal Project:
» Provide for Ammonia Removal
» Pre-Position for Future Nutrient Rules

» Switch from Gaseous CI,/SO, to UV Disinfection
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Genesis of Solar Power Project

* City Wanted to Offset Additional Power:
> UV Disinfection
> Air for Full Nitrification
* Mitigation Measures Included in Design:
» High-Speed/Single-Stage Turbine Blowers
> First-Stage Denite for Energy Recovery
> Use Old Plant as Site for Solar Panels

* Green-Reserve ARRA Funding via SRF Program



=2

BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

SRF and ARRA Requirements
* CDPHE Loan & Prioritization Programs

* Accelerated CDPHE Deadlines for:
» PER for SRF Loan Application

» Process Design Report
» Detailed Design Review
» Award of Construction Contracts

* CDPHE/ARRA Front End Conditions:
» DBE Participation (CDPHE/ARRA)
» Davis-Bacon Wage Rates (ARRA)
» Buy American (ARRA)
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Black Hills Energy Renewables Program

* Renewable Rebate = $2 per DC watt up to 100 kW
* Maximum Rebate of $200,000

* Renewable Energy Credit Payment = $115 per megawatt-
hour

* New Bi-Directional Utility Service Meter
* Review and Approval of Design & Installation

e 20-Year Contract
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH
Basic Parameters of Solar Power Project

at the Pueblo WRF
* Minimum 200 kW of DC with Two, 100-kW Bid Alternatives

* Demo & Reclamation of 2.1 Acres of the Old Plant:
» One Influent Mixing Basin
» Three Primary Clarifiers
» One Rock Media Trickling Filter
* City Opted for Base Bid Plus One Add Alternative:
» Fixed Tilt PV Panels Using Thin Poly-Crystalline Cells
> 309 kW of DC Production at Standard Conditions
> 264 kW of AC Production Expected at Field Conditions
> 375 kW Inverter Sized for Moderate Expansion of Initial System
> 465,000 kWh per Year of AC Is Minimum Specified Production
> 350,000 kWh per Year Needed to Offset UV Disinfection
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH
Solar Power Project Summary
* Milender-White was Low Bidder (Out of 8)

* $2.2 Million for 309 kW of DC Production:
> $745,000 for Siliken PV Panels (San Diego, Calif.)
> $200,000 for Satcon Inverter (Fremont, Calif.)
> $450,000 for Demo and Site Reclamation
> $225,000 for Panel Appurtenances (Racking, Ballasts)
> $180,000 for Remainder of Electrical Equipment
> $400,000 for Installation and Contractor O & P
* $1.5 Million Zero Percent SRF Loan via ARRA
* Substantial Completion on July 23, 2010 (On Schedule)
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Preliminary Results

e 250 to 260 kW of Peak AC Power During Jul-Aug
* 66,876 kWh of AC Produced in First 40 Days

* 581,000 kWh of AC per Year (Based on NREL's
PVwatts)

* 25% Higher than Minimum Specified Production

* 66% Higher than Needed to Offset UV Power Use
* 13% of Existing Power Use for Entire WRF

* 8-10% of Future Power Use for Entire WRF
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Financial Summary

e $2.2 Million Construction Cost
* $200,000 Renewable Rebate from BHE
* $66,000 per Year in REC Payments from BHE

* $40,000 per Year in Reduced Ultility Bills from
BHE

* $75,000 per Year for Zero Percent SRF Loan for
20 Years

* $31,000 per Year Positive Cash Flow
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH
Utility Power Draw after Solar Project Installation

Maximum Utility Power Draw
before Solar Installation

700
600
500
400 //
300 - —

250 kW Demand Reduction
' via WRF Solar Power Project

Avg kW Demand

= N

o O

S O
|

o

T AN O T OMOVDOOTTNMSTLLL ONMNOWOWO O ™M <
Aol el e . i . o e e N QN AN NN

— (\
AN (N
Hour




Chart1

		581.73968

		559.14514

		542.0017

		531.49627

		528.57904

		519.33721

		527.11206

		516.59332

		474.64825

		428.40902

		396.30258

		372.23779

		358.82177

		344.41555

		350.92019

		379.40255

		420.31072

		488.02093

		569.46722

		603.11059

		606.768

		610.44873

		614.07617

		607.20812

		581.37292



Hour

Avg kW Demand

Typ Hourly kW Demand Avg



Sheet1

		

				2009 Daily Averages						2010 Daily Averages						2010 Hourly Averages

				Date/Time		AVG				Date/Time		AVG				Date/Time		AVG

				8/1/09 0:00		535.31848				8/1/10 0:00		517.54376				8/17/10 0:00		581.73968		0

				8/2/09 0:00		554.97363				8/2/10 0:00		538.57049				8/17/10 1:00		559.14514		1

				8/3/09 0:00		569.1109				8/3/10 0:00		525.66931				8/17/10 2:00		542.0017		2

				8/4/09 0:00		577.77429				8/4/10 0:00		520.76904				8/17/10 3:00		531.49627		3

				8/5/09 0:00		581.4649				8/5/10 0:00		511.78707				8/17/10 4:00		528.57904		4

				8/6/09 0:00		573.74877				8/6/10 0:00		497.76248				8/17/10 5:00		519.33721		5

				8/7/09 0:00		563.47241				8/7/10 0:00		510.32232				8/17/10 6:00		527.11206		6

				8/8/09 0:00		547.51269				8/8/10 0:00		497.66369				8/17/10 7:00		516.59332		7

				8/9/09 0:00		561.46588				8/9/10 0:00		549.9475				8/17/10 8:00		474.64825		8

				8/10/09 0:00		569.3258				8/10/10 0:00		498.38565				8/17/10 9:00		428.40902		9

				8/11/09 0:00		568.31115				8/11/10 0:00		503.87173				8/17/10 10:00		396.30258		10

				8/12/09 0:00		569.16259				8/12/10 0:00		532.10363				8/17/10 11:00		372.23779		11

				8/13/09 0:00		585.12591				8/13/10 0:00		505.58792				8/17/10 12:00		358.82177		12

				8/14/09 0:00		571.79144				8/14/10 0:00		506.97348				8/17/10 13:00		344.41555		13

				8/15/09 0:00		571.99566				8/15/10 0:00		530.61169				8/17/10 14:00		350.92019		14

				8/16/09 0:00		568.86932				8/16/10 0:00		537.55322				8/17/10 15:00		379.40255		15

				8/17/09 0:00		570.67315				8/17/10 0:00		497.1072				8/17/10 16:00		420.31072		16

				8/18/09 0:00		581.62493				8/18/10 0:00		504.62744				8/17/10 17:00		488.02093		17

				8/19/09 0:00		589.44995				8/19/10 0:00		536.1629				8/17/10 18:00		569.46722		18

				8/20/09 0:00		565.11718				8/20/10 0:00		511.63815				8/17/10 19:00		603.11059		19

				8/21/09 0:00		598.8388				8/21/10 0:00		514.21563				8/17/10 20:00		606.768		20

				8/22/09 0:00		558.38348				8/22/10 0:00		524.39086				8/17/10 21:00		610.44873		21

				8/23/09 0:00		574.40502				8/23/10 0:00		566.42327				8/17/10 22:00		614.07617		22

				8/24/09 0:00		608.8883				8/24/10 0:00		515.83221				8/17/10 23:00		607.20812		23

				8/25/09 0:00		573.32733				8/25/10 0:00		501.79064				8/18/10 0:00		581.37292		24

				8/26/09 0:00		601.5592				8/26/10 0:00		507.27658

				8/27/09 0:00		583.53405				8/27/10 0:00		524.7434

				8/28/09 0:00		605.2655				8/28/10 0:00		516.59014

				8/29/09 0:00		569.47277				8/29/10 0:00		506.41171

				8/30/09 0:00		558.06469				8/30/10 0:00		528.06146

				8/31/09 0:00		566.64929				8/31/10 0:00		502.92529

				Sum		17774.67746				Sum		16043.31986

				Avg of the daily Avg		573.3766922581				Avg of the daily Avg		517.5264470968

				Here are the reading off of the Satcom Inverter taken 9/01/10 at ~7:10 am.

				Total KWH		66,876

				Avg 7 day KWH		1796

				Avg 30 day KWH		1714

				Total 7 day KWH		12,578

				Total 30 day KWH		51,450
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				8/11/09 0:00		568.31115				8/11/10 0:00		503.87173				8/17/10 10:00		396.30258		10

				8/12/09 0:00		569.16259				8/12/10 0:00		532.10363				8/17/10 11:00		372.23779		11

				8/13/09 0:00		585.12591				8/13/10 0:00		505.58792				8/17/10 12:00		358.82177		12

				8/14/09 0:00		571.79144				8/14/10 0:00		506.97348				8/17/10 13:00		344.41555		13

				8/15/09 0:00		571.99566				8/15/10 0:00		530.61169				8/17/10 14:00		350.92019		14

				8/16/09 0:00		568.86932				8/16/10 0:00		537.55322				8/17/10 15:00		379.40255		15

				8/17/09 0:00		570.67315				8/17/10 0:00		497.1072				8/17/10 16:00		420.31072		16

				8/18/09 0:00		581.62493				8/18/10 0:00		504.62744				8/17/10 17:00		488.02093		17

				8/19/09 0:00		589.44995				8/19/10 0:00		536.1629				8/17/10 18:00		569.46722		18

				8/20/09 0:00		565.11718				8/20/10 0:00		511.63815				8/17/10 19:00		603.11059		19

				8/21/09 0:00		598.8388				8/21/10 0:00		514.21563				8/17/10 20:00		606.768		20

				8/22/09 0:00		558.38348				8/22/10 0:00		524.39086				8/17/10 21:00		610.44873		21

				8/23/09 0:00		574.40502				8/23/10 0:00		566.42327				8/17/10 22:00		614.07617		22

				8/24/09 0:00		608.8883				8/24/10 0:00		515.83221				8/17/10 23:00		607.20812		23

				8/25/09 0:00		573.32733				8/25/10 0:00		501.79064				8/18/10 0:00		581.37292		24

				8/26/09 0:00		601.5592				8/26/10 0:00		507.27658

				8/27/09 0:00		583.53405				8/27/10 0:00		524.7434

				8/28/09 0:00		605.2655				8/28/10 0:00		516.59014

				8/29/09 0:00		569.47277				8/29/10 0:00		506.41171

				8/30/09 0:00		558.06469				8/30/10 0:00		528.06146

				8/31/09 0:00		566.64929				8/31/10 0:00		502.92529

				Sum		17774.67746				Sum		16043.31986

				Avg of the daily Avg		573.3766922581				Avg of the daily Avg		517.5264470968

				Here are the reading off of the Satcom Inverter taken 9/01/10 at ~7:10 am.

				Total KWH		66,876

				Avg 7 day KWH		1796

				Avg 30 day KWH		1714

				Total 7 day KWH		12,578

				Total 30 day KWH		51,450
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Pueblo Solar Project Fun Facts

* 1344 Fixed Tilt PV Solar Panels by Siliken

* 60 Poly-Crystalline Cells per Panel
* 38° South Latitude, 180° Azimuth, 30° Panel Tilt

* 14.2% Sun to Electricity Capture Efficiency
e 230 watts DC per Panel

* Tota

* Tota

309
264

KW DC Power

KW of AC Power
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Pueblo Solar Project Fun Facts
* Each Panel = 65"x 39°x 1.57” and 42 Pounds

* 14 Panels in Series = One String
* 12 Strings (168 Panels) Feed Each Combiner Box
* Panels Designed for 1" Hail Traveling at 52 mph
* Warranty and Guarantees:
» 5-Year Materials and Workmanship
»90% of Initial Output after 10 Years
»80% of Initial Output after 25 Years
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BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Federal Taxpayer Support of Coal Industry

» Direct Spending on R&D Projects

» Tax Credits, Deductions, and Exemptions
» Low Interest Loans

» Loan Guarantees

» Loan Forgiveness

» Discounted Royalty Fees on Federal Lands
» Health Care and Environmental Costs
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