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Appendix A: Regional Workshop Attendees
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Vermont's Energy Future, Public Workshop, St. Johnsbury School, St. Johnsbury, VT, 10-3-07

PARTICPANTS

Last Name First Name Home City
ALPERT VERN HARDWICK
AMADOR SALVADOR CORINTH
AUSTIN SUE GILMAN

AUSTIN FRED GILMAN

BAKER SHARON KIRBY
BARHYDT FRAN LOWER WATERFORD
BERRIAN TOM DANVILLE
BOSTIC DONALD ST. JOHNSBURY
BOUCHARD CHRIS LYNDONVILLE
BRISTOL BARBARA SHEFFIELD
BROUHA PAUL SUTTON
BROWN NANCY EAST BURKE
CARLSON LINDA E. ST. JOHNSBURY
COPPENRATH GEORGE BARNET

DALOZ JUDY ST. JOHNSBURY
DASCENSIO FRANK EAST BURKE
DESROCHERS LINDA ST. JOHNSBURY
DESROCHERS ROBERT ST. JOHNSBURY
ELLIOTT VIRGINIA EAST BURKE
FERGUS CHARLES EAST BURKE
FINN MARK ST. JOHNSBURY
GAILLARD ANNIE WALDEN
GALLAGHER SUZANNE ST. JOHNSBURY
GAVIN ELEANOR EAST CHARLESTON
GERE MARYL NEWPORT
GIBSON WILLIAM RYEGATE

GILL JOCK PEACHAM
GOODRICH JOHN ST. JOHNSBURY
GOETZ JEREMY ST. JOHNSBURY
GORELICK STEVEN WALDEN

GRAY ELLEN EAST BURKE
GUILES TIMOTHY WILLIAMSTOWN
IBEY AMANDA MONTPELIER
KARP ERIKA GREENSBORO
KELLY BRIAN BURKE
LAROCQUE LEIGH ST. JOHNSBURY
LUNDE ALFRED BARRE
MALESKI STEVE SUTTON
MOORE JAMES MONTPELIER
NELSON GARET LYNDON
OHAGAN PAT SHEFFIELD
OWENS ADRIAN CRAFTSBURY VT
PEASLEE REP. JANICE GUILDHALL
PERCHLIK ANDREW MARSHFIELD
PFORZHEIMER ROBERT SUTTON

POTAK NANCY GREENSBORO
REGER DEBORAH CORINTH
RIVERS CHRISTINE BRANDON
ROBINSON MARY RICHFORD
ROMANS PETER GREENSBORO
ROUDEBUSH PETER GREENSBORO
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Vermont's Energy Future, Public Workshop, St. Johnsbury School, St. Johnsbury, VT, 10-3-07

STEVENS ANNE GREENSBORO
SULLIVAN MIKE ST. JOHNSBURY
UNGER MURPHY JOHN B. 439 CLIFF ST.

VOS FRANCIE SHEFFIELD
WURZBURG LYNN ST. JOHNSBURY
YAHM HOWARD EAST MONTPELIER
YAHM ELEANOR EAST MONTPELIER
PANELISTS / PRESENTERS

Last First Affiliation

O'BRIEN COMMISSIONER DAVID VT DPS

BENTLEY BRUCE CVPS

CORSE SCOTT VTPPSA

LAMONT DAVE VT DPS

SEDANO RICHARD RAP

OBSERVERS

Last First Affiliation
COSTELLO STEVE CVPS

DERHAN BILL

FRANKEL DEENA VT PSB

GRANT JACOB CALEDONIAN RECORD
GRESSER JOSEPH CHRONICLE
HALLER PAT EFFICIENCY VT
HUDSON DREW

KEEFE BRIAN CVPS

MC ELWEE DAVID ENTERGY VT YANKEE
SHAFFER HOWARD NUCLEAR PE
STONIER PAM VT PSB
FACILITATION TEAM

Last First Affiliation

ADAMS MARJORY EPA

BANBURY RAIN FACILITATOR

BYRD YVONNE FACILITATOR
FIELD PATRICK CBI

MARKOWITZ PAUL FACILITATOR
MARTINEZ HUGH EPA

MILLS ALFRED MEDIATOR/ATTY
RAAB JONATHAN RAAB ASSOCIATES
RIVO SUSAN RAAB ASSOCIATES
STRASSBERG MATT GMER

TERRY SUSAN WOODBURY COLLEGE
OTHER DPS STAFF

Last First Affiliation

ALLEN RILEY VT DPS

IDE ROBERT VT DPS

Raab Associates, Ltd and The Consensus Building Institute




Vermont's Energy Future, Public Workshop, Tuttle Middle School, South Burlington, VT, 10/17/2007

PARTICIPANTS

Last Name First Name Home City
ADAMS WALTER ESSEX TOWN
ALDEBORGH TJARK BURLINGTON
ASERMILY LAURA MIDDLEBURY
AUSTIN JULIA HUNTINGTON
BARSOTTI MICHAEL BURLINGTON
BASSETT ALICE SHELBURNE
BAKAL TIM S. BURLINGTON
BELYEA MICHAEL BURLINGTON
BENES JOSHUA JERICHO

BIJUR ANNE CHARLOTTE
BOOMHOWER MICHELE GEORGIA
BOUFFARD RODNEY ESSEX JCT
BOWER STEVE RICHMOND
BOYAN STEVE BURLINGTON
BOYAN KITTY BURLINGTON
BRAULT MARGARET SO. BURLINGTON
BROWN SUZANNA GEORGIA
BROWN GREG COLCHESTER
BROWNLEE DANYELLE RICHMOND
BURGESS DARLA UNDERHILL
BUSHEY JORDAN BERLIN

CAINE JON BURLINGTON
CALLAN JOHN WATERBURY CENTER
CANNON ALISON BURLINGTON
CARLSON MELISSA BURLINGTON
CARTER RACHEL BURLINGTON
CARY LAURA SOUTH BURLINGTON
CASSIDY MICHAEL S. BURL.
CATALANO ANGELINA BURLINGTON
CHANT ELIZABETH COLCHESTER
CHICKERING KAREN SO BURLINGTON
CHICOINE JOEL CAMBRIDGE
CINADRII MATTHEW WILLISTON
CLARKE VIRGINIA RICHMOND
COLE JOANNA BURLINGTON
CONSTANTINEAU DONNA HINESBURG, VT
CRIMMINS HOLLY BURLINGTON
CROWLEY STEPHEN SOUTH BURLINGTON
DAVIS CATHERINE JERICHO

DEVINS ROBERT ESSEX

DIERSCH CHERYL SHELBURNE
EATON DAVE JERICHO

FEHRS JEFF WILLISTON
FERLAND BRAD ST. ALBANS
FLASH SERRILL BURLINGTON
FLETCHER DAWN BURLINGTON
FORENZA ROBERT S. Hero
FORWARD JEFF RICHMOND
GARDNER CASSY BURLINGTON
GILBERT MAURINE SOUTH BURLINGTON, VT
GIORDANO JENNIFER BURLINGTON
GLASPIE BETH ESSEX JUNCTION
GORDESKY BEN BURLINGTON
GORDON CHRIS BURLINGTON
HALL AARON BURLINGTON
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Vermont's Energy Future, Public Workshop, Tuttle Middle School, South Burlington, VT, 10/17/2007

HAMILTON BLAIR BURLINGTON
HARDY BETSY S. BURLINGTON
HEAD HELEN SOUTH BURLINGTON
HEATH MARTHA WESTFORD
HEFFERNAN PAT SHELBURNE
HENGELSBERG TOM CHARLOTTE
HILDEBRAN JAMES HUNTINGTON
HOOPES TIM HINESBURG

HORN KAREN MORETOWN
HULBERT JOHN BARRE

HUNT ALLAN SOUTH BURLINGTON
INNES CLARE COLCHESTER
JENKINS WALLY HUNTINGTON

JOEL PETERANNE RICHMOND
JOHNSON DAVID SHELBURNE
KEENAN REP. KATHLEEN ST. ALBANS
KENNEDY JEANNE SOUTH BURLINGTON
LEAS JAMES SOUTH BURLINGTON
LEBAN DONNA SOUTH BURLINGTON
LENES JOAN SHELBURNE
LETOURNEAU ANDREW MONKTON
LEVERONI JACQUELINE BURLINGTON

LEVIN MATT MONTPELIER
LINNEBUR ADAM BRISTOL

LINNEBUR HEIDI BURLINGTON
LOSITO NICK BURLINGTON
LOUGHNER KARL ESSEX JUNCTION
MANDEL ZOHN BURLINGTON
MANGIONE ZACH BURLINGTON
MANNING DOUG LOWELL
MASTROIANNI KEVIN BURLINGTON
MAXON DAN ESSEX JCT.

MCNARY BOB FERRISBURGH
MCRAE GLENN COLCHESTER
MELLINGER DAN ESSEX

MENDOCINO JEROME JERICHO

MERRELL ERIKA BURLINGTON
MICHAEL PATRICK BURLINGTON

MILES BRIAN BURLINGTON
MILLER RON CHARLOTTE
MORGAN MARCY SO. BURLINGTON
MORGAN DONALD SO. BURLINGTON
MOSS PETER FAIRFAX

MOTAZE BELINDA SOUTH BURLINGTON
MOTT GARRET BUELS GORE
NELSON ELISA BURLINGTON

NOLAN KEN MILTON
NORRMANDIN JON BURLINGTON
OBRIEN SHEA BURLINGTON
ONEILL PAT WESTFIELD
OROURKE MEGHAN BURLINGTON
OSLER EVAN BURLINGTON
PALUBA VIOLET COLCHESTER
PATTEN WILL HINESBURG

PAULEY MITCH BURLINGTON
PIDGEON ELIZABETH SHOREHAM
PIERSON DIANNE BURLINGTON
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Vermont's Energy Future, Public Workshop, Tuttle Middle School, South Burlington, VT, 10/17/2007

PIPER TOM SOUTH BURLINGTON
PURCELL ROBERT GEORGIA

RAAP WILL SHELBURNE
RAMSEY JEFF SOUTH BURLINGTON
REED CHARLOTTE UNDERHILL
REISS CHARLES HINESBURG
RENDALL DON S. BURLINGTON
RIDGE ARTHUR CHARLOTTE
ROBBINS JESSE BURLINGTON
RUBIN CYNTHIA BURLINGTON
RYDER KAREN SOUTH BURLINGTON
SACHS DEBRA SO. BURLINGTON
SARAH SEAN MONTPELIER
SCUDERI STEPHEN BURLINGTON
SEIFERT NICK JEFFERSONVILLE
SHAPIRO ELLEN SO. BURLINGTON
SHUTE CHRISTA SHELBURNE
SLOTE STU HINESBURG
SMITH R PAUL BURLINGTON
SMITH SPENCER BURLINGTON
SPENGLER KRISTY COLCHESTER
SPENGLER JEFF COLCHESTER
SOPHER RAE BURLINGTON
SPIEGEL ERICA BURLINGTON

ST GEORGE MONIQUE WILLISTON

STEIN DANIEL ESSEX JUNCTION
STEINERT Il ROBERT J. BURLINGTON
STRADNIC VLADIMIR SHELBURNE
STUCKER DOV BURLINGTON
SULLIVAN MARY BURLINGTON
SULLIVAN DAN HINESBURG
TURSI ALEXANDRA ESSEX JUNCTION
USHER DAVID COLCHESTER
WACEK DOUGLAS BURLINGTON
WALSKEKY AL W. BERKSHIRE
WARD SARAH BURLINGTON
WATTS RICHARD HINESBURG
WATTS ANDREW ESSEX TOWN
WHITE GARY ST ALBANS
WHITNEY JOHN SAINT ALBANS
WINSLOW MIKE VERGENNES
WOLAVER MORGAN MIDDLEBURY
ZENIE JOHN COLCHESTER
ZIGMUND SEAN BURLINGTON
PANELISTS / PRESENTERS

Last First Affiliation
O’BRIEN COMMISSIONER DAVID VT DPS

LAMONT DAVE VT DPS

SEDANO RICHARD RAP

GRIFFIN BOB GMP

IRVING JOHN BED

OBSERVERS

Last First Affiliation

Raab Associates, Ltd and The Consensus Building Institute




Vermont's Energy Future, Public Workshop, Tuttle Middle School, South Burlington, VT, 10/17/2007

CALLAN ISIAH

CALLAN GRACE

CALLAN JOSEPH

COSTELLO STEVE CVPS

DAVIS BOB WCAX

DUFFY KATE WCAX

FRANKEL DEENA VT PSB

HALLQUIST DAVID VT ELECTRIC CO-OP
RIVERS CHRISTINE CVPS

SHAFFER HOWARD NUCLEAR PE
STONIER PAM VT PSB

YORK JEFF

WHEELER MARCI RUTLAND ECON DEVELOPMENT
FACILITATION TEAM

Last First Affiliation

ADAMS MARJORY EPA

BANBURY RAIN BCJC

BENTLEY BRUCE CVPS

BIRKHOFF JULIANA CBI

BOWMAN BILL VEIC

BUCKLEY TOM BED

BYRD YVONNE MCJC

FIELD PATRICK CBI

GOULD EMILY MEDIATOR / ATTORNEY
HALLER CHRIS PLACE MATTERS
MARKOWITZ PAUL FACILITATOR
MARTINEZ HUGH EPA

MILLS ALFRED MEDIATOR / ATTORNEY
MOSKAL JOHN EPA

MURPHY JIM FACILITATOR
PARROW DIANE VEIC

RAAB JONATHAN RAAB ASSOCIATES
RIVO SUSAN RAAB ASSOCIATES
SCHNURE DOROTHY GMP

SCHWEISBERG MATT EPA

SIMOLLARDES EILEEN VT GAS SYSTEMS
SMITH DOUG GMP

STRASSBERG MATT GMER

TERRY SUSAN WOODBURY COLLEGE
TONKIN ELLIE EPA

OTHER DPS STAFF

Last First Affiliation

ALLEN RILEY VT DPS

IDE ROBERT VT DPS

WARK STEVE VT DPS
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Vermont's Energy Future, Public Workshop, Montpelier Elks Club, Montpelier, VT, 10/18/2007

PARTICIPANTS

Last Name First Name Home City
ALDRICH BRAD MONTPELIER
ATCHINSON BOB PLAINFIELD
AUSTIN JULIA HUNTINGTON
BAEHR AMOS WORCESTER
BALLOU RAYMOND ROYALTON
BARG LORI PLAINFIELD
BELENKY MARY MARSHFIELD
BEST ERIC BRAINTREE
BISOGNO MICHAEL BURLINGTON
BRIGHT RANDY MONTPELIER
BROOKS KAREN MONTPELIER
BROWN PAUL NORTHFIELD
BRUCE NANCY E.MONTPELIER
BUCHANAN BECKY PLAINFIELD
CARBINE CHARITY WOLCOTT
CLARKSON BRENDA DUXBURY
COHEN ANDREA MONTPELIER
COLYER BRADFORD STOWE

CRIFO HOPE MIDDLESEX
CURTIS-MURPHY EMILY JOHNSON
CZAPLINSKI RICHARD ADAMANT
DAYE KATHLEEN WATERBURY
DELATTRE SUSAN RANDOLPH
DERRYBERRY DENNIS WAITSFIELD
DOELGER BILL MONTPELIER
DONAHUE ANNE NORTHFIELD
EDGERLY JESSICA MONTPELIER
ELIAS JEANNE FAYSTON
ELMER PEG CABOT
ENGLAND GAIL CALAIS
ESSELSTYN ERIC N. MONTPELIER
ETKIND NORM WOODBURY
ETNIER CARL MONTPELIER
FAJARDO NATALIA MONTPELIER
FARNHAM STEVEN PLAINFIELD
FITZGERALD BRIAN DUXBURY
FORCIER RICHARD MONTPELIER
GARRETT TOSSY NORTHFIELD
GLEASON ERIC HARTLAND
GOLDFARB MITCH MONTPELIER
GRUNDY JIM E.MONTPELIER
HAAS BUD BRADFORD
HAFNER MARTHA RANDOLPH CTR
HAGEN KIMBERLY N. MIDDLESEX
HORNBLAS AMY CABOT
HUTCHINSON EDWARD PLAINFIELD
IRONS ZACKARY BERLIN
JOHNSON DAVID WOODBURY
JOHNSON KERRICK N. MIDDLESEX
JONES KENNETH MONTPELIER
KEEFE BRIAN

KELMAN ANITA WEST BROOKFIELD
KIMBELL STEPHEN TUNBRIDGE
KRAUTH RON MIDDLESEX
KRAUTH ANITA MIDDLESEX
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Vermont's Energy Future, Public Workshop, Montpelier Elks Club, Montpelier, VT, 10/18/2007

LABOSSIERE JEFF WESTFORD
LACKEY LARRY STOWE

LANGDON J.D. STOWE

LAROSA LEILA LYNDONVILLE
LEWIS DIANE SHAFTSBURY
MARONI CAROL CRAFTSBURY
MARSH DUANE BARRE

MARTIN HELENE STOWE

MATTHEWS SAM MONTPELIER
MATTHEWS KIP EAST MONTPELIER
MCDONALD PATRICIA BERLIN

MILLER GRAHAM MONTPELIER
MILLER BETTY MONTPELIER
MOORMAN JESSE MONTPELIER
MOREY BOB E. MONTPELIER
NEWCOMB PENELOPE CHARLESTON
NICHOL LUCY

NISSEN KARIN MONTPELIER
NOTTERMANN NANCY E. HARDWICK
PEROT KINNY WARREN

PETTY PHILIP BARRE

PUGLISI MARIA RANDOLPH

RADER CATHERINE EAST MONTPELIER
RAE JOAN FAYSTON

RAY MARK SHELBURNE

REED FRANK RANDOLPH CENTER
RESSLER JANET MONTPELIER
ROBECHEK CARA MONTPELIER
ROTH PETER H. QUECHEE
RUSSELL-STORY ERIN WARREN

SAMMET LISA CRAFTSBURY
SANDERS WALTER S. BURLINGTON
SAUER KATHLEEN WEST BROOKFIELD
SAWYER SCOTT MONTPELIER
SCHUYLER SONJA JERICHO
SHOULDICE BANFIELD SHAWN MONTPELIER
SIPPLE PAUL FAYSTON

SNOW RUSSELL WATERBURY CENTER
STOLEROFF DEBRA PLAINFIELD
STRONG CHRIS STOWE

SUITOR CAROLJEAN NORTHFIELD
SUITOR RICHARD NORTHFIELD
THAYER ALEXANDRA PLAINFIELD
THOMAS COLLEEN WARREN

TOKAR BRIAN E. MONTPELIER
VAN DER DOES PETER BELLOWS FALLS, VT
WALKER ROBERT THETFORD CENTER
WALL JOHN NORTHFIELD
WALRAFEN JANICE PLAINFIELD
WASHBURN DORIS E. MONTPELIER
WASSERMAN NANCY MONTPELIER
WHITE WILLIAM BROOKFIELD
WHITNEY CLAY E CALAIS
WICKENDEN MICHAEL HYDE PARK
WILSCHEK JOSLYN MONTPELIER
WOLFE JEFFERY WHITE RIVER JUNCTION
WOOD LEA MONTPELIER
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Vermont's Energy Future, Public Workshop, Montpelier Elks Club, Montpelier, VT, 10/18/2007

WRIGHT ROBERT RANDOLPH
YOUNG MARCI MORRISVILLE
YOUNG SUSAN S. BURLINGTON
PANELISTS / PRESENTERS

Last First Affiliation
O’BRIEN COMMISSIONER DAVID VT DPS

GRIFFIN BOB GMP

LAMONT DAVE VT DPS

SEDANO RICHARD RAP

OBSERVERS

Last First Affiliation

BISHOP ANN VT PSB
COSTELLO STEVE CVPS

DOYLE BILL STATE LEGISLATURE? THERE 10 MINUTES
DOYLE MIKE SON

FRANKEL DEENA VT PSB

FRENCH PATSY STATE LEGISLATURE
HALLQUIST DAVE

JONES KEN

WALDSTEIN SANDRA

FACILITATION TEAM

Last First Affiliation
BANBURY RAIN BCJC

BIRKHOFF JULIANA CBI

BYRD YVONNE MCJC

FIELD PATRICK CBI

HALLER CHRIS PLACE MATTERS
LEWIS CINDY EPA

MARKOWITZ PAUL MEDIATOR

MILLS ALFRED MEDIATOR/ATTY
MURPHY JIM EPA

RAAB JONATHAN RAAB ASSOCIATES
RIVO SUSAN RAAB ASSOCIATES
SCHWEISBERG MATT EPA
SIMOLLARDES EILEEN VT GAS SYSTEMS
SMITH DOUG GMP
STRASSBERG MATT GMER

TONKIN ELLIE EPA

WHYTE HELEN FACILITATOR
OTHER DPS STAFF

Last First Affiliation

ALLEN RILEY VT DPS
HOFFMANN SARAH VT DPS

IDE ROBERT VT DPS
PARISEAU TAMARA VT DPS

PARUSH SUSAN VT DPS

SMITH RICHARD VT DPS

WARK STEVE VT DPS
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Vermont's Energy Future, Public Workshop, Howard Dean Education Center, Springfield, VT 10/29/07

PARTICIPANTS

Last Name First Name Home City
ADAMS JOHN PUTNEY
ANDREWS RICHARD SPRINGFIELD
ANTHES ED DUMMERSTON
BADY BOB BRATTLEBORO
BALDWIN JANICE BRATTLEBORO
BARTENHAGEN MARGARET & NICHOLAS BRATTLEBORO
BEEHLER LYNNE CHESTER
BERKOWITZ JOHN SAXTONS RIVER
BERLENBACH JOHN WEATHERSFIELD
BLANCHARD KAREN PUTNEY
BLANCHARD MARK SPRINGFIELD
BOHI LYNN WHITE RIVER JCT
BOURNE MARCIA BRATTLEBORO
BOUSQUET PAUL WEST TOWNSHEND
BRAUS NANCY PUTNEY
BUCHANAN TOM LONDONDERRY
BULLOCK FRED ROCKINGHAM
BUSSINO MELINDA WESTMINSTER
BYRD AMES NORWICH
CAMERON PAUL BRATTLEBORO
COCHRAN LAURENE GUILFORD
COLES TIM

COLGATE CELENA MARLBORO
CONVERSE ALVIN NORWICH
CORBETT PAMELA VERNON
CORBETT PATRICK VERNON
CRITTENDEN VIRGINIA WINDHAM
CUBBAGE PAMELA PUTNEY

DALEY MICHAEL WESTMINSTER
DARROW STEVE PUTNEY
DAVIDSON JUDITH DUMMERSTON
DAVIS ANDREW BRATTLEBORO
DEEN DAVID WESTINSTER
DEMING JOHN GRAFTON
DERBY CHRISTOPHER DUMMERSTON
DEVEREUX DENNIS MT. HOLLY
DIVOKY CHARLENE BROWNSVILLE
DUNCAN DIANA WILMINGTON
DUNCAN CLIFF WILMINGTON
EATON MILTON BRATTLEBORO
EDWARDS SARAH BRATTLEBORO
ELDREDGE BETSY SPRINGFIELD
FAGGE ROBERT EAST DOVER
FAIRMAN HOWARD VERNON
FARWELL JILLIAN BRATTLEBORO
FARWELL CALVIN WEST DUMMERSTON
FAZZOLARE MARCY SPRINGFIELD
FELLENZ RICHARD SPRINGFIELD
FLINT BOB SPRINGFIELD
FOLEY RICHARD BRATTLEBORO
FRANK SHANA PUTNEY

FRYE BETTY GUILFORD
FUCHS DEIRDRE BELLOWS FALLS
GARANT RICH BRATTLEBORO
GARFIELD JAMES BRATTLEBORO

Raab Associates and The Consensus Building Institute




Vermont's Energy Future, Public Workshop, Howard Dean Education Center, Springfield, VT 10/29/07

GARFIELD AVERY BRATTLEBORO
GARFIELD AUDREY BRATTLEBORO
GAUNT CARY DUMMERSTON
GENTILE BETSY BRATTLEBORO
GHIA MATTHEW LUDLOW

GHIA MICHAEL SAXTONS RIVER
GIFFIN CLIFFORD RUTLAND
GRABLE MARK SPRINGFIELD
GRANDY CALVIN GUILFORD
GRATWICK LUCY MARLBORO

GRAY LINDA NORWICH
GREENE NATHANIEL E DUMMERSTON
GREENE BRADFORD E DUMMERSTON
GREENE EVA E DUMMERSTON
HEEREMANS MICHAEL HARTFORD
HENSEL-HUNTER SAM CAVENDISH
HILDRETH THOMAS CHESTER
HITCHCOCK RAYMOND CAMBRIDGEPORT
HOAG NATHANIEL ORWELL
HOLLOWAY RICK SAXTONS RIVER
HOVISS DANIEL PUTNEY

HUDSON ANDREW BARRE

HUNTER WILL CAVENDISH
JOHNSON ALAN HARTFORD/WILDER
KAIJA HELEN READING

KENYON PAUL BRIDPORT
KRISTENSEN JOHN GUILFORD

KUCH WILLIAM SPRINGFIELD
LAUGHNEY JOSEPH WHITINGHAM
LAURITSEN RAMLAH SPRINGFIELD
LLOYD WRIGHT JULIA WEATHERSFIELD
MACGREGOR ROB LONDONDERRY
MANDRACCHIA MIKE WHITINGHAM
MANWARING ANN WILMINGTON
MARSHALL STEPHEN NORTH SPRINGFIELD
MARTIN CYNTHIA SPRINGFIELD
MATT DAVID MARLBORO
MATTHEWS LYNNE WILMINGTON
MAYNARD REGINALD WHITINGHAM
MCCARTHY MARY BRATTLEBORO
MCDONALD PETER WINDHAM

MCPIKE DAVID SOUTH ROYALTON
MEREWETHER FRANK WEST FAIRLEE
MERKLE JEFF VERNON
MICHAUD JANE BRATTLEBORO
MILLER STEVE WINDSOR

MILLS PHOEBE SOUTH LONDONDERRY
MONTGOMERY TAD BRATTLEBORO
MOYER ALICIA WEST TOWNSHEND
MROWICKI MICHAEL PUTNEY

MURPHY KAREN GUILFORD
MURPHY SHAUN GUILFORD
NEWTON JANE SO.LONDONDERRY
NEWTON PETE WINDHAM
NEWTON SALLY TOWNSHEND
OBUCHOWSKI M BELLOWS FALLS
PATALANO RALPH WINDSOR

Raab Associates and The Consensus Building Institute




Vermont's Energy Future, Public Workshop, Howard Dean Education Center, Springfield, VT 10/29/07

PEARSON WILLIAM BRATTLEBORO
PEASE-GRANT RICHARD CHESTER
PELLETT KATHY CHESTER
PENNIMAN WILLIAM BRATTLEBORO
PETERSON JEEM HARTLAND
POST IRWIN CHESTER

POST MELISSA CHESTER
RASMUSSEN JASON ASCUTNEY
RAYMOND NORMAND PUTNEY
REED-SAVORY GEORGE BRATTLEBORO
RIVERS MARK BRATTLEBORO
ROBERTSON DAN BRIDGEPORT
ROSENGRANT KARL SPRINGFIELD
RYDJESKI DENIS SPRINGFIELD
SACHS GARY BRATTLEBORO
SCHAEFER JOHN BRATTLEBORO
SCHIFO ROSS PITTSFORD
SCHULZE DEB SPRINGFIELD
SCHULZE WILLIAM NORTH SPRINGFIELD
SCHWARZ JANET BRATTLEBORO
SCHWARZ WALTER BRATTLEBORO
SCUDDER HERVEY BRATTLEBORO
SHAND REP. ERNEST WEATHERSFIELD
SICKEN DANIEL DUMMERSTON
SIMMONS CHAD BRATTLEBORO
SIMON THOMAS WILMINGTON
SMALLHEER SUSAN SPRINGFIELD
SMITH KEN SPRINGFIELD
SMITH ANDREW BELLOWS FALLS
SONNTAG JANE BRATTLEBORO
SPRUYT FRIC BRATTLEBORO
STACK JAMES ANDOVER
STANDER ANDREA MONTPELIER
STEAD CRAIG PUTNEY

STEAD ELIZABETH PUTNEY
STEVENS ERIC GRAFTON
TAYLOR CATHERINE SPRINGFIELD
TENNEY ELLEN SAXTONS RIVER
TERAMI SCOTT TUNBRIDGE
THEISSEN RONALD ANDOVER
TITCOMB JONATHAN ASCUTNEY
TURNAS KATHRYN BRATTLEBORO
UNSICKER JEFF DUMMERSTON
VANASSE NORMAN LUDLOW
WATKINS RACHEL N. SPRINGFIELD
WETHERELL KAREN SPRINGFIELD
WHITACRE MARLENE GRAFTON
WHITCOMB HALLIE SPRINGFIELD, VT
WHITMAN JOHN READSBORO
WILBUR SANDRA SOUTH LONDONDERRY
WILBUR JAMES SOUTH LONDONDERRY
WILLIAMS ELIZABETH PUTNEY
WILSON CLAIRE PUTNEY
WINSLOW DAVE SPRINGFIELD
PANELISTS / PRESENTERS

Raab Associates and The Consensus Building Institute




Vermont's Energy Future, Public Workshop, Howard Dean Education Center, Springfield, VT 10/29/07

Last First Affiliation

O'BRIEN COMMISSIONER DAVID VT DPS

LAMONT DAVE VT DPS

BENTLEY BRUCE CVPS

RICHARDS PATTY VT PPSA
OBSERVERS

Last First Affiliation

BISHOP ANN VT PSB

BUSTARD DAN EAGLE TIMES
COSTELLO STEVE CVPS

EMMONS ALICE

FLETCHER SARAH

FRANKEL DEENA VT PSB

HEINTZ PAUL BRATTLEBORO REFORMER
MATTEAU JAMES WINDHAM REGIONAL COMMISSION
RIVERS CHRISTINE CVPS
FACILITATION TEAM

Last First Affiliation
BANBURY RAIN BCJC

BEDINGER LINSA CVPS

HARVEY KATE CBlI

BYRD YVONNE MCJC
EDMONDSON LUCY EPA

FIELD PATRICK CBI

GALLOWAY WALT EPA

GROSS GLENN FACILITATOR
GRUBER JIM FACILITATOR
HITTLE JOCELYN PLACE MATTERS
HOYT JULIANA FACILITATOR
MARKOWITZ PAUL FACILITATOR
MILLS ALFRED MEDIATOR/ATTY
MOORE KATHLEEN FACILITATOR
MURPHY JIM EPA

RAAB JONATHAN RAAB ASSOCIATES
RIVO SUSAN RAAB ASSOCIATES
SCHWEISBERG MATT EPA

SEFTEL JOSEPH FACILITATOR
SIMPSON ANDREA EPA

STRASSBERG MATT GMER

TERRY SUSAN WOODBURY COLLEGE
TONKIN ELLIE EPA

WHYTE HELEN FACILITATOR
OTHER DPS STAFF

Last First Affiliation

ALLEN RILEY VT DPS

IDE ROBERT VT DPS

WARK STEVE VT DPS
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PARTICIPANTS

Last Name First Name Home City
ACINAPURA JOE BRANDON
ADAMS J.Q. SCOTT RUTLAND
ANDERSON CAROLYN RUTLAND TOWN
ANDREWS PEG

ARMIENTO RYAN CASTLETON
ARSENEAULT NORMAN GRANVILLE, VT
AULT RAY PROCTOR

BAIR JEANNETTE HANCOCK
BAKER ED N CLARENDON VT
BALD MICHAEL ROYALTON
BARBER KAREN BENSON

BATES REBECCA SHREWSBURY
BETTS ALAN PITTSFORD
BIZAOUI-COLE ERICA PLYMOUTH
BLITTERSDORF JOHN N. CHITTENDEN
BLUCHER MARK DANBY

BLUCHER HOPE DANBY
BONAFINE JULIA RUTLAND
BOSSEN JOE POULTNEY
BOTZOW RUTH POWNAL
BOTZOW BILL POWNAL
BOWMAN DUSTIN CANTON, NY
BRETON NIKKI RUTLAND
BRETON JAMES RUTLAND
BRIGHAM DICK CUTTINGSVILLE, VT
BROWN MEI MEI BRANDON
BUCHAN ROBERT RUTLAND

BUGEL LEONARD S LONDONDERRY
BURNS JEANNE LUDLOW

CALFEE WILLIAM DORSET

CARRIS WILLIAM RUTLAND

CATER JAMES RUTLAND
CHIARELLO MARCELLA SHELBURNE
CHIARELLO CHRIS SHELBURNE
CLAYTON CYNTHIA MIDDLETOWN SPRINGS
CLAYTON PEPPER MIDDLETOWN SPRINGS
CONRAD ROSS MIDDLEBURY
CONSOLINO TOM WILMINGTON
COPPOCK DAVE RUTLAND
COUGHLIN HAL CENTER RUTLAND
DANSEREAU NATHAN PITTSFORD
DANSEREAU LINDA PITTSFORD
DARLING SCOTT SHREWSBURY
DEBOER BRAD BENNINGTON
DEWEY MARY POULTNEY
DOANE TUTHILL BRAINTREE
DONAHUE TOM RUTLAND

DUKE LANI RUTLAND
DUPONT JULIE PLYMOUTH
EBERHARDT SILVIO POWNAL
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ECKHARDT SUSAN RUTLAND TOWN
FANNIN MICHAEL TINMOUTH
FARNHAM NATHANIEL CHITTENDEN
FRESSIE FRANK POULTNEY
GANDIN CHRIS PITTSFORD
GARLAND CATHERINE CASTLETON
GEPHART JEFFREY ROCHESTER
GLODZIK BETHANY RUTLAND
GRAFFAM JOANN RUTLAND

HAND JIM DORSET
HARRISON JIM CHITTENDEN
HARVEY GEORGE BRATTLEBORO
HODULIK MIKE KILLINGTON
HOOPES DAVID LONDONDERRY
HORROCKS TOM RUTLAND
HOWLAND ROB PITTSFORD
HUMPHREY MELINDA CHITTENDEN
HUNTER SHERMAN RUTLAND
HUNTER PAT RUTLAND

IOBINO RALPH E. WALLINGFORD
JACKSON CYNTHIA RANDOLPH
JACKSON JOHN RANDOLPH
KAUFFMANN TOM LONDONDERRY
KELLY TARA MIDDLETOWN SPRINGS
KEUNE TIFFANY RUTLAND
KIEFABER KEVIN CENTER RUTLAND
KING BRAD RUTLAND

KIRBY LAWRENCE RUTLAND
KREVETSKI KATHY RUTLAND
KREVETSKI WAYNE RUTLAND
KROHN LEE MANCHESTER CENTER
LAFOREST DEAN W. RUTLAND
LAPP ERIC RUTLAND
LETENDRE STEVEN MIDDLETOWN SPRINGS
LEWIS SUSAN BENNINGTON
LIERMAN BRUCE N BENNINGTON
LINCOLN ROBERT RUTLAND
MACAULAY TOM RUTLAND
MACCARTY THOMAS MIDDLETOWN SPRINGS
MALCOLM REPRESENTATIVE JOHN PAWLET
MANARAS KATIE LINCOLN
MARMER SUSAN DORSET
MCCAUGHIN MARTHA E. MIDDLEBURY
MCCORMICK CHARLES RUTLAND
MCNAMARA BILL CAVENDISH
MCPIKE DAVID S. ROYALTON
MCVEIGH SCOTT RUTLAND
MILKEY GINI BRATTLEBORO
MILLETTE PAUL BENSON

MOORE AMY POWNAL

MOORE JACK RUTLAND
MYERS PAUL PERU
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NELSON FRANK WEST PAWLET (OFFICE)
NEWCOMB MARC FAIR HAVEN VT
OBRIEN MICHAEL WEST RUTLAND
ORSBURN COLLEEN BELLOWS FALLS
PAHL GREG WEYBRIDGE
PAISON JAMES RUTLAND
PARKER RAMONA CHITTENDEN
PERKINS THELMA RUTLAND CITY
PERKINS ROBERT RUTLAND CITY
PICTON KEN BENNINGTON
PIERC DEAN MIDDLEBURY
PIERCE PHILIP J MIDDLEBURY
PIOTROWSKI CHARLES WALLINGFORD
POTTER DAVE CLARENDON
POTTS CEDAR POULTNEY
PRESUME HANTZ PITTSFORD
PRINTZ SCOTT BENNINGTON
PULCER RONALD RUTLAND TOWN
PURCELL VAN CHITTENDEN
PURCELL LISA CHITTENDEN
RICE NANCY RANDOLPH CENTER
RIZZY BECKY RUTLAND
ROBERTS KENNETH RUTLAND
ROME JOSHUA DANBY

RYAN BILL WEST RUTLAND
SAGI DAVID RUTLAND
SAUNDERS GEORGE BRANDON
SCHWIEBERT EDWARD RUTLAND
SCOVIL BEAR MANCHESTER
SHARKEY JIM BENNINGTON
SIGURDSON ROD

SILVER MORRIS BENSON
SLABAUGH RONALD MIDDLEBURY
SMECKER FRANK RICHMOND
SMITH ANNETTE DANBY
SPAFFORD BRENDA CASTLETON
SPENCER JOHN BONDVILLE
SPOONER BETTY RUTLAND
STACOM FRANK CHITTENDEN
STERNBERG P. SHAFTSBURY
STEVENS WILL SHOREHAM
STEVENS MELISSA MOUNT HOLLY
SWAYZE CORNELIA TUNBRIDGE
SWAYZE HENRY TUNBRIDGE
SYMONS CALEB BENSON

TADIO DON RUTLAND
TEMPLE JEFF RUTLAND
TERIELE JOHN CASTLETON
TERRELL DAVIS SHREWSBURY
TERRY JACQUELINE POULTNEY
THURLOW FRED WALLINGFORD
TOD DOROTHY WARREN
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TURNBULL CLAY TOWNSHEND
WALLETT ANDREW RUTLAND
WALLETT SYLVIA RUTLAND
WALTER LARRY RUTLAND
WEBSTER BRUCE GOSHEN
WELCH KEN EAST WALLINGFORD
WETHERBY CHRIS RUTLAND
WHEATLEY KATHERINE MIDDLEBURY
WHITE GREG ROCHESTER
WIECHERS VICTORIA BRATTLEBORO
WILLIAMS CHRIS HANCOCK
WILSON DEANE RUTLAND
WILTON CHUCK RUTLAND
WILTON WENDY RUTLAND
WYATT FRANCIS SHREWSBURY
YATES DAVID PROCTOR
PANELISTS / PRESENTERS

Last First Affiliation
O'BRIEN COMMISSIONER DAVID VT DPS
BENTLEY BRUCE CVPS
LAMONT DAVE VT DPS
SEDANO RICHARD RAP
OBSERVERS

Last First Affiliation
BODIN MADELINE JOURNALIST
COSTELLO STEVE CVPS
DECHAN WILLIAM

EDGAR CHARLES KILLINGTON
EIRMANN CHARLIE PAWLET
EIRMANN JUDIE PAWLET
ETTORI FRANK RUTLAND
KEEFE PAM CVPS
RIVERS CHRISTINE CVPS

RIZZI BL

SARAH SEAN VPIRG
FACILITATION TEAM

Last First Affiliation
BANBURY RAIN BCJC
BEDINGER LISA FACILITATOR
BYRD YVONNE MCJC
FERGUSON ONA CBI

FIELD PATRICK CBI
GALLOWAY WALT EPA
GORDON JOSH CBI

GROSS GLENN

GRUBER JIM
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HARVEY KATE CBI

HITTLE JOCELYN PLACE MATTERS
HOOKER-HATFIELD MOLLY FACILITATOR
HOYT JULIANA FACILITATOR
MARKOWITZ PAUL MEDIATOR
MAXFIELD ANDREW CBI

MILLS ALFRED MEDIATOR/ATTY
MOORE KATHLEEN FACILITATOR

RAAB JONATHAN RAAB ASSOCIATES
RIVO SUSAN RAAB ASSOCIATES
SCHWEISBERG MATT EPA

STEWART ART CDSC
STRASSBERG MATT GMER

TERRY SUSAN WOODBURY COLLEGE
TONKIN ELLIE EPA

WENBERG MARK

WHYTE HELEN FACILITATOR
OTHER DPS STAFF

Last First Affiliation

ALLEN RILEY VT DPS

IDE ROBERT VT DPS

POOR TJ VT DPS

WARK STEVE VT DPS

Raab Associates, Ltd and The Consensus Building Institute
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate

How do youidentity ). 54% 60% 50% 62% 68% 60%

yourself?
Female 46% 40% 50% 38% 32% 40%

Which of the following

best describes the

highest level of Less than high school 3% 1% 0% 2% 1% 1%

education you have

completed?
High school 3% 4% 3% 2% 4% 3%
Some university / college 17% 13% 10% 14% 13% 13%
University / college 32% 33% 27% 31% 31% 31%
graduate
Some graduate work 17% 12% 12% 18% 15% 15%
Graduate degree 28% 37% 48% 32% 35% 36%
Other 0% 0% 0% 2% 1% 1%

How old are you? Under 20 0% 5% 0% 3% 3% 3%
20-29 5% 13% 6% 3% 7% 7%
30-39 7% 13% 14% 6% 8% 9%
40-49 14% 22% 14% 1% 24% 18%
50-59 30% 26% 34% 35% 34% 32%
60-70 34% 18% 22% 33% 18% 24%
Over 70 9% 4% 10% 9% 6% 7%

Which best describes

your employment Self-employed 31% 19% 24% 27% 17% 23%

status?
Government employee 5% 1% 10% 5% 10% 9%
Student 0% 12% 0% 2% 7% 5%
Small business (< 25) 13% 7% 6% 7% 6% 7%
'1\"0%";””1 business (25- 2% 9% 6% 8% 4% 6%
Large business (> 100) 13% 12% 8% 9% 20% 13%
Non-profit 0% 16% 19% 13% 15% 14%
Farmer 0% 1% 4% 4% 3% 3%
Retired 0% 10% 18% 19% 12% 13%
Other 36% 3% 5% 5% 6% 8%

Howlong have you |, oo 1 year 4% 4% 2% 4% 3% 3%

lived in Vermont?
1t0 5 12% 10% 14% 10% 17% 13%
6to 10 9% 12% 14% 9% 1% 1%
11 to0 20 23% 20% 15% 15% 14% 17%
2110 30 14% 20% 14% 19% 14% 17%
More than 30 years 37% 32% 41% 42% 40% 39%
Don't live in Vermont 2% 1% 1% 2% 0% 1%

Generally speaking,

which party candidates |, 37% 52% 39% 48% 46% 46%

do you generally vote

for?
Republican 21% 7% 16% 13% 14% 13%
Independent 23% 17% 29% 17% 21% 21%
Progressive 12% 13% 10% 9% 7% 10%
Other 0% 3% 2% 9% 7% 5%
None 7% 7% 4% 5% 5% 5%
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate

Whlch s ¥(.)ur local Barton Electric 2% 0% 0% 0% 0% 0%

electric utility?
Burlington Electric 0% 33% 0% 0% 0% 8%
g::ltir:el Vermont Public 25% 12% 14% 68% 92% 48%
Green Mountain Power 16% 39% 36% 28% 3% 25%
Vermont Electric Coop 1% 14% 3% 0% 0% 5%
Vvermont Marble Power 0% 0% 0% 0% 1% 0%
Division
Village of Enosburg Elect 0% 0% 0% 0% 0% 0%
Village of Hardwick 1% 0% 5% 0% 0% 2%
Village of Hyde Park Elec] 0% 0% 1% 0% 0% 0%
Village of Jacksonville Elg 0% 0% 0% 1% 0% 0%
Village of Johnson Electri 0% 0% 0% 0% 0% 0%
Village of Ludlow Electric 0% 0% 0% 1% 1% 0%
Village of Lyndonville 21% 0% 0% 0% 0% 2%
Village of Orleans 0% 0% 0% 0% 0% 0%
Village of Readsboro Ele 0% 0% 0% 1% 0% 0%
Village of Northfield Elect 0% 0% 4% 0% 0% 1%
Village of Stowe Electric 0% 0% 4% 0% 0% 1%
Village of Swanson Electr] 0% 0% 0% 0% 0% 0%
\CI:V:cf:ington Electric 7% 0% 21% 0% 0% 4%
Other 7% 1% 14% 2% 3% 4%

Vermont should

continue to purchase

. p Strongly Agree 54% 52% 46% 39% 45% 47%

electricity from Hydro

Quebec. Do you:
Somewhat Agree 31% 32% 34% 37% 32% 33%
Neither Agree nor 10% 8% 5% 12% 10% 9%
Disagree
Somewhat Disagree 6% 3% 12% 7% 10% 8%
Strongly Disagree 0% 4% 0% 4% 2% 2%
No Opinion 0% 1% 2% 2% 1% 1%

Vermont should

continue to purchase

electricity from the
Strongly Agree 31% 17% 15% 14% 22% 18%

Vermont Yankee gy A9 : ° : ° : °

nuclear power plant. Do

you:
Somewhat Agree 8% 13% 14% 10% 9% 1%
Neither Agree nor 4% 6% 4% 5% 6% 5%
Disagree
Somewhat Disagree 8% 18% 1% 7% 15% 12%
Strongly Disagree 49% 45% 55% 64% 48% 53%
No Opinion 0% 1% 1% 1% 1% 1%

Over the next ten years,

would you like to see

Vermont

the percentage of Increase 84% 97% 97% 95% 91% 94%

electricity it uses that

comes from renewable

resources?
Keep about the same 12% 3% 2% 4% 9% 5%
Decrease 4% 0% 1% 1% 0% 1%
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Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate

Vermont should require

that a minimum

percentage of the

electricity sold to Strongly Agree 53% 76% 70% 75% 68% 70%

Vermonters come from

renewable sources. Do

you:
Somewhat Agree 14% 8% 19% 12% 18% 14%
Neither Agree nor 8% 5% 2% 2% 5% 4%
Disaaree
Somewhat Disagree 8% 3% 4% 5% 3% 4%
Strongly Disagree 18% 6% 4% 7% 6% 7%
No Opinion 0% 2% 1% 0% 1% 1%

How much more per

month would you be

willing to pay, if

necessary, for energy |$0 10% 8% 6% 12% 10% 9%

that came entirely from

renewable energy

resources?
$1tob 18% 6% 8% 7% 5% 8%
$6to10 16% 13% 18% 13% 16% 15%
$ 111020 8% 20% 10% 14% 20% 16%
$211030 24% 22% 19% 15% 14% 18%
$ 311040 4% 2% 13% 14% 8% 8%
$ 411050 6% 7% 4% 6% 4% 5%
$ Greater than 50 16% 22% 22% 19% 23% 21%

Would you like to see

the electricity used by o
Entirely inside Vermont 15% 19% 35% 13% 14% 19%

Vermonters produced
Mostly inside Vermont 42% 49% 41% 52% 45% 47%
About 1/2 inside and 1/2 30% 20% 15% 17% 17% 19%
inside outside VT
Mostly outside Vermont 6% 1% 0% 2% 2% 2%
Entirely outside Vermont 0% 0% 0% 0% 0% 0%
Don'’t care 8% 10% 9% 16% 23% 14%

If electricity produced

inside VT were more

costly than that

produced outside VT

using comparable

resources, how much ¢, 17% 13% 20% 23% 18%

more would you be

willing to pay per month

as a premium for all

your electricity to be

generated by in-state

resources?
$1tob 12% 1% 10% 15% 12%
$6to10 19% 13% 17% 12% 15%
$11t020 20% 16% 18% 23% 20%
$211030 1% 20% 18% 9% 14%
$ 311040 5% 2% 4% 8% 5%
$ 411050 4% 3% 3% 3% 3%
$ Greater than 50 1% 22% 10% 6% 12%
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Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
How strongly would you
support or oppose a
wind farm being built if |Strongly Support 39% 81% 78% 69% 74% 72%
it were visible from
where you live?
Somewhat Support 18% 9% 16% 10% 16% 13%
giﬁ'&i?”"""“ ner 6% 1% 2% 7% 5% 4%
Somewhat Oppose 4% 2% 2% 3% 3% 3%
Strongly Oppose 31% 5% 1% 1% 1% 7%
No Opinion 2% 1% 1% 0% 1% 1%
Over the next ten years,
would you like to see
Vermont Increase 75% 80% 81% 87% 82% 82%
funding for its energy
efficiency program?
Keep about the same 12% 17% 14% 8% 13% 13%
Decrease 13% 3% 5% 5% 5% 5%
The rates Vermonters
pay for electricity
should be higher when
.the .COSt of generating it Strongly Agree 52% 47% 61% 36% 44% 47%
is higher and lower
when the cost of
generating it is lower.
Do you:
Somewhat Agree 26% 21% 17% 30% 31% 25%
Neither Agree nor 6% 10% 2% 13% 12% 9%
Disaaree
Somewhat Disagree 8% 8% 1% 10% 5% 8%
Strongly Disagree 4% 10% 6% 6% 6% 7%
No Opinion 4% 4% 3% 5% 2% 4%
Onascaleof1t09,
where 1 = not at all
concerned and 9 =
extremely concerned, 10% 3% 3% 8% 7% 6%
how concerned are you
about each of the
following? Not at all concerned
Radioactive waste
from nuclear power 6% 5% 4% 5% 6% 5%
plants
4% 2% 2% 4% 2% 2%
2% 2% 1% 0% 1% 1%
Middle of the 1-9 range 6% 4% 5% 6% 6% 5%
2% 3% 4% 2% 1% 2%
8% 12% 8% 4% 4% 7%
. 4% 9% 12% 5% 8% 8%
Extremely concerned 60% 60% 60% 66% 66% 63%
Onascaleof1t09,
where 1 = not at all
concerned and 9 =
extremely concerned, 6% 4% 1% 1% 3% 3%
how concerned are you
about each of the
following? Not at all concerned
Greenhouse gases
produced by burning 4% 1% 1% 3% 0% 1%
fuel to make
electricity
4% 1% 1% 3% 2% 2%
. 6% 0% 2% 3% 6% 3%
Middle of the 1-9 range 2% 5% 5% 8% 10% 7%
0% 5% 2% 2% 4% 3%
17% 10% 6% 6% 6% 8%
- 10% 10% 22% 10% 17% 14%
Extremely concerned 52% 65% 60% 65% 51% 60%

Page 4 of 15




Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
Onascaleof1t09,
where 1 = not at all
concerned and 9 =
extremely concerned, 6% 2% 3% 2% 3% 3%
how concerned are you
about each of the
following? Not at all concerned
Other air pollution
produced by burning 2% 2% 1% 2% 1% 1%
fuel to make
electricity
0% 3% 3% 5% 2% 3%
. 2% 3% 4% 3% 4% 3%
Middle of the 1-9 range 12% 6% 8% 7% 13% 9%
0% 8% 5% 9% 13% 8%
15% 19% 14% 12% 16% 15%
- 21% 22% 26% 17% 19% 21%
Extremely concerned 42% 35% 37% 43% 29% 37%
Onascaleof1t09,
where 1 = not at all
concerned and 9 =
extremely concerned, 13% 5% 6% 12% 7% 8%
how concerned are you
about each of the
following? Not at all concerned
Damage to river
habitats caused by 8% 8% 6% 1% 1% 9%
building facilities to
produce hydro power
6% 10% 13% 10% 1% 10%
1% 7% 10% 10% 1% 10%
Middle of the 1-9 range 25% 17% 12% 13% 21% 17%
8% 13% 1% 8% 10% 10%
9% 1% 15% 9% 8% 10%
13% 18% 13% 6% 10% 12%
Extremely concerned 8% 1% 16% 20% 1% 14%
Onascaleof1t09,
where 1 = not at all
concerned and 9 =
extremely concerned, 25% 54% 63% 60% 62% 56%
how concerned are you
about each of the
following? Not at all concerned
The visual impact of a
wind farm on the 17% 21% 13% 15% 18% 17%
scenery of Vermont
6% 8% 12% 7% 7% 8%
. 6% 4% 5% 1% 3% 3%
Middle of the 1-9 range 8% 4% 4% 4% 4% 4%
0% 2% 0% 1% 3% 2%
2% 2% 1% 1% 2% 1%
. 2% 2% 1% 0% 0% 1%
Extremely concerned 35% 4% 2% 1% 1% 7%
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Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
Onascaleof1t09,
where 1 = no threat at
all, and 9 = an
extremely serious
threat, how much of a
threat to Vermont's 6% 4% 3% 3% 3% 4%
scenic beauty would
you say is posed by
locating each of the
following electricity
sources in Vermont? No threat at all
A coal f!red electric 0% o 7% o 2% %
generating plant
4% 4% 2% 4% 5% 4%
. 0% 3% 1% 4% 0% 2%
Middle of the 1-9 range 16% 3% 4% 10% 1% 8%
2% 5% 6% 0% 6% 4%
10% 10% 7% 5% 6% 7%
12% 17% 14% 13% 1% 14%
Extremely serious threat 51% 53% 55% 52% 56% 54%
Onascaleof1t09,
where 1 = no threat at
all, and 9 = an
extremely serious
threat, how much of a
threat to Vermont's 12% 10% 8% 9% 1% 10%
scenic beauty would
you say is posed by
locating each of the
following electricity
sources in Vermont? No threat at all
A natural gas fired
electric generating 8% 10% 14% 10% 9% 10%
plant
15% 3% 5% 13% 9% 8%
. 10% 12% 5% 7% 8% 8%
Middle of the 1-9 range 25% 15% 16% 16% 14% 16%
8% 1% 8% 7% 9% 9%
8% 13% 15% 9% 9% 1%
4% 1% 6% 1% 13% 10%
Extremely serious threat 12% 15% 21% 17% 20% 17%
Onascaleof1t09,
where 1 = no threat at
all, and 9 = an
extremely serious
threat, how much of a
threat to Vermont's 13% 40% 42% 40% 40% 38%
scenic beauty would
you say is posed by
locating each of the
following electricity
sources in Vermont? No threat at all
':;::my scale wind 17% 23% 23% 20% 19% 21%
8% 18% 18% 10% 15% 14%
. 10% 5% 3% 5% 6% 5%
Middle of the 1-9 range 8% 3% 10% 6% 8% 7%
2% 1% 0% 2% 3% 1%
2% 3% 2% 1% 3% 2%
2% 2% 2% 6% 5% 4%
Extremely serious threat 38% 5% 1% 10% 2% 8%
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Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
Onascaleof1t09,
where 1 = no threat at
all, and 9 = an
extremely serious
threat, how much of a
threat to Vermont's 61% 71% 78% 7% 68% 72%
scenic beauty would
you say is posed by
locating each of the
following electricity
sources in Vermont? No threat at all
A.reSIdentlal scale 16% 14% 13% 6% 18% 13%
wind farm
4% 6% 3% 7% 3% 5%
. 4% 0% 0% 4% 2% 2%
Middle of the 1-9 range 12% 2% 2% 2% 2% 3%
0% 2% 1% 1% 2% 2%
2% 2% 2% 0% 2% 1%
2% 2% 0% 2% 1% 1%
Extremely serious threat 0% 2% 1% 2% 2% 1%
Onascaleof1t09,
where 1 = no threat at
all, and 9 = an
extremely serious
threat, how much of a
threat to Vermont's 10% 8% 6% 12% 9% 9%
scenic beauty would
you say is posed by
locating each of the
following electricity
sources in Vermont? No threat at all
Electricity 17% 9% 6% 9% 10% 10%
transmission lines
15% 14% 21% 10% 12% 14%
. 6% 7% 9% 7% 7% 7%
Middle of the 1-9 range 10% 19% 8% 13% 17% 14%
2% 14% 8% 5% 9% 8%
8% 12% 12% 13% 12% 12%
8% 6% 4% 6% 7% 6%
Extremely serious threat 25% 12% 27% 24% 17% 20%
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Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Ag_gregate
Hydro Quebec can sell
VT power from any mix
of their resource we
choose (hydro, wind,
fossil fuels). Would you |Yes 62% 66% 58% 51% 59%
be willing to pay extra to
get power exclusively
from their wind
resources?
No 31% 29% 33% 35% 32%
Don’t Care 7% 5% 9% 14% 9%
Hydro Quebec
(predominantly hydro)
provides base load
power, meaning power
is usually available
24/7. If you learned
that discontinuing Havz vT replt?CE Z-Q
power from H.Q. would gg\iefr\z:?: oo, Yl 4% 2% 9% 13% 7%
require another base gas, out of state nuclear
load source of power, | power, or oil
and that only natural
gas, coal, out of state
nuclear power, or oil
were available to
replace this power,
would you choose to:
Continue to purchase 96% 98% 91% 87% 93%
power from H.Q.
VT Yankee (nuclear)
provides base load
power, meaning power
is usually available
24/7. If you learned
that discontinuing Have VT replace V.Y.
power from V.Y. would | (nuclear) power with
require another base coal, natural gas, out of 44% 33% 52% 51% 46%
load source of power, stlate nuclear power, or
and that only natural |
gas, coal, out of state
nuclear power, or oil
were available to
replace this power,
would you choose to
Continue to purchase 56% 67% 48% 49% 54%
power from V.Y.
Regarding the following |y,.ct as much of its
2 statements, where electricity needs as
would you place possible by increasing 68% 63% 74% 73% 63% 68%
yourself on a scale of 1 |how efficiently
to 7. Vermont should: consumers use electricity|
6% 12% 12% 7% 8% 9%
4% 10% 3% 6% 8% 7%
Middle of the 1-7 range. 8% 9% 8% 1% 1% 10%
9% 2% 2% 2% 6% 4%
0% 2% 1% 1% 4% 2%

Meet its electricity needs
entirely by generating or
buying more electricity

6%

2%

0%

1%

0%

1%
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
Regarding the following
2 statements, where Contracting to buy
would you place electricity from other 10% 3% 6% 3% 12% 6%
yourself on a scale of 1 |providers
to7.
2% 2% 3% 5% 6% 4%
8% 8% 7% 3% 4% 6%
Middle of the 1-7 range. 33% 41% 31% 40% 29% 35%
12% 15% 17% 14% 1% 14%
10% 15% 1% 13% 16% 13%
Bulding their own 24% 16% 25% 20% 23% 20%
- - Have electric bills that
Regarding the following don't change too much
2 statements, where from year to year, even if
would you place their electricity may wind 28% 9% 15% 6% 1% 12%
yourself on a scale of 1 |up costing quite a bit
to7 more than the market
Citizens should : 12% 15% 10% 5% 8% 10%
8% 12% 7% 8% 9% 9%
Middle of the 1-7 range. 32% 30% 29% 34% 34% 32%
2% 9% 13% 10% 13% 10%
. 4% 9% 9% 10% 5% 8%
Get electricity at the
market price, even if
one’s bills may go up 14% 16% 17% 26% 21% 19%
and down by quite a bit
from vear to vear
Regarding the following | Only consider direct
2 statements, where costs, like those of
would you place building and operating 6% 1% 2% 1% 6% 3%
the power generation
yourself on a scale of 1 |facility and the power
to7. lines
In chc.)olsmg a source for 2% 1% 2% o % 1%
electricity, VT should:
0% 3% 1% 0% 3% 2%
Middle of the 1-7 range. 18% 4% 5% 6% 5% 6%
4% 4% 4% 5% 7% 5%
. 2% 10% 7% 6% 1% 8%
Consider indirect costs
as well, like those
associated with pollution,
greenhouse gas 68% 78% 78% 80% 68% 75%
emissions, or the
production of nuclear
wastes
Regarding the following
2 statements, where Atew| lized
would you place plaen‘:’s arge, centralized, 4% 5% 2% 3% 5% 4%
yourself on a scale of 1
to7.
Vermont'’s electricity 0% o % 3 3% o
should be produced by:
2% 5% 4% 3% 9% 5%
Middle of the 1-7 range. 32% 27% 25% 21% 29% 26%
8% 17% 12% 16% 21% 16%
. 8% 13% 1% 17% 14% 13%
Many, small 46% 31% 45% 39% 18% 34%
decentralized facilities

Page 9 of 15




Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
If it costs more to
generate electricity from
smaller decentralized
plants, how much more
would you be willing to |$0 18% 1% 12% 25% 17%
pay per month to
procure all your power
from smaller
decentralized plants?
$1tob 13% 9% 8% 1% 10%
$61t0 10 19% 16% 10% 12% 14%
$ 111020 19% 14% 15% 15% 16%
$211t030 12% 18% 17% 1% 14%
$ 311040 4% 9% 13% 7% 8%
$ 411050 3% 2% 13% 6% 6%
$ Greater than 50 13% 21% 14% 1% 14%
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 16% 1% 14% 6% 10% 1%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Keeping electricity
rates low for the 6% 1% 1% 5% 1% 9%
consumer
8% 14% 12% 17% 9% 13%
.. 6% 6% 4% 10% 10% 8%
Middle of the 1-9 range 29% 23% 25% 30% 22% 26%
6% 7% 8% 9% 12% 8%
8% 9% 10% 5% 5% 7%
.. 6% 6% 5% 3% 10% 6%
Critically important 14% 13% 12% 15% 12% 13%
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 10% 5% 10% 6% 8% 7%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Keeping electric rates
stable for the 0% 9% 7% 7% 9% 7%
consumer
14% 10% 9% 13% 7% 10%
8% 5% 1% 13% 10% 10%
Middle of the 1-9 range 22% 25% 17% 23% 18% 21%
6% 12% 16% 7% 12% 1%
8% 16% 5% 6% 10% 9%
.. 8% 6% 8% 9% 12% 9%
Critically important 24% 12% 15% 16% 12% 15%
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 8% 1% 3% 6% 3% 4%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Reducing dependence
on overseas energy 2% 3% 1% 1% 2% 2%
sources
2% 2% 2% 2% 1% 2%
. 10% 2% 0% 2% 1% 2%
Middle of the 1-9 range 18% 7% 3% 8% 4% 7%
4% 2% 3% 2% 0% 2%
4% 5% 7% 4% 8% 6%
- 2% 13% 14% 13% 10% 1%
Critically important 51% 66% 67% 62% 72% 65%
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 0% 3% 3% 0% 2% 2%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Mlmm.lzmg air 0% 1% 0% 1% 1% 1%
pollution
2% 0% 0% 0% 2% 1%
.. 0% 0% 0% 2% 1% 1%
Middle of the 1-9 range 4% 6% 3% 3% 7% 5%
8% 4% 3% 5% 7% 5%
8% 12% 6% 8% 8% 9%
- 8% 16% 20% 13% 17% 16%
Critically important 69% 58% 65% 68% 55% 62%
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 10% 7% 6% 3% 19% 9%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Using pow-er 0% 6% 3% 10% 10% 6%
produced in Vermont
8% 8% 8% 4% 4% 6%
.. 6% 9% 5% 6% 9% 7%
Middle of the 1-9 range 27% 18% 12% 23% 12% 17%
4% 15% 15% 7% 1% 1%
8% 17% 1% 19% 14% 15%
. 12% 8% 20% 15% 5% 12%
Critically important 25% 12% 21% 14% 16% 16%
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 8% 14% 22% 15% 1% 15%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Avoiding facilities in
Vermont that detract 6% 14% 13% 13% 10% 12%
from its scenic beauty
10% 13% 13% 12% 25% 15%
. 6% 13% 2% 8% 9% 8%
Middle of the 1-9 range 14% 13% 17% 16% 18% 16%
10% 10% 9% 6% 1% 9%
10% 6% 6% 13% 5% 8%
. 10% 10% 9% 6% 6% 8%
Critically important 26% 6% 9% 12% 5% 10%
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 10% 7% 0% 2% 6% 4%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Reducing the
emission of gases 0% 1% 0% 2% 0% 1%
that may contribute to
climate change
2% 0% 1% 1% 1% 1%
0% 1% 1% 0% 1% 1%
Middle of the 1-9 range 14% 2% 2% 4% 7% 5%
4% 3% 0% 5% 3% 3%
0% 5% 6% 6% 5% 5%
. 6% 9% 14% 10% 1% 10%
Critically important 65% 72% 76% 71% 66% 71%
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 0% 3% 5% 1% 2% 2%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Having a reliable 2% 2% 2% 3% 1% 2%
supply of electricity
2% 2% 3% 1% 3% 2%
. 0% 4% 1% 6% 2% 3%
Middle of the 1-9 range 13% 8% 1% 1% 13% 1%
0% 5% 8% 6% 4% 5%
10% 14% 14% 14% 1% 13%
17% 17% 18% 16% 21% 18%
Critically important 56% 47% 39% 43% 43% 44%
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 13% 4% 5% 5% 8% 6%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
z:::‘e(:"g radioactive 4% 5% 2% 3% 2% 3%
4% 3% 1% 2% 5% 3%
0% 1% 2% 2% 1% 1%
Middle of the 1-9 range 4% 2% 4% 3% 4% 3%
6% 3% 0% 3% 1% 2%
4% 9% 6% 3% 6% 6%
. 6% 9% 1% 4% 4% 7%
Critically important 60% 63% 68% 77% 69% 68%
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 6% 2% 3% 4% 4% 4%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Creating jobs in 0% 3% 2% 3% 4% 3%
Vermont
2% 7% 1% 3% 5% 4%
. 2% 2% 1% 3% 3% 2%
Middle of the 1-9 range 20% 15% 10% 20% 10% 15%
6% 13% 1% 10% 10% 10%
1% 19% 17% 17% 13% 16%
13% 16% 14% 1% 13% 14%
Critically important 41% 24% 40% 29% 38% 33%
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Ag_gregate
Thinking about the
ways in which Vermont
might meet its future
electricity needs, please
rate how important
each of the following 2% 2% 4% 3% 2% 3%
goals is to you using a
scale of 1 to 9, with 1
being not at all
important and 9 being
critically important. )
Not at all important
Getting electricity
from resources that 4% 1% 2% 2% 0% 1%
will never be used up
2% 2% 3% 2% 2% 2%
2% 1% 0% 3% 1% 1%
Middle of the 1-9 range 10% 7% 0% 7% 5% 5%
4% 2% 1% 3% 3% 3%
16% 10% 9% 5% 7% 9%
14% 12% 1% 9% 19% 13%
Critically important 47% 64% 69% 65% 61% 63%
Which three (3)
resource options do you
think should be the
highest priorities to
meet Vermont's future
electricity needs Coal 1% 0% 1% 1% 0% 0.6%
considering all factors
(cost, environmental
attributes, reliability,
etc.). You will vote three
times.
Energy efficiency 18% 26% 27% 25% 24% 25.0%
Hydro 22% 17% 15% 13% 14% 15.3%
Methane from farms or 10% 7% 9% 4% 6% 6.7%
landfills
Natural gas 1% 1% 1% 2% 2% 1.5%
Nuclear 10% 5% 3% 4% 8% 5.5%
Qil 0% 0% 0% 1% 0% 0.2%
Solar 13% 14% 14% 20% 15% 15.7%
Wind 14% 23% 24% 20% 24% 21.8%
Wood 1% 7% 6% 10% 7% 7.7%
Which three (3)
resource options do you
think should be the
lowest priorities to meet
Vermont'’s future
electricity needs Coal 32% 31% 32% 35% 32% 32.3%
considering all factors
(cost, environmental
attributes, reliability,
etc.). You will vote
three times.
Energy efficiency 1% 1% 0% 1% 1% 0.7%
Hydro 0% 0% 1% 0% 1% 0.4%
Methane from farms or 1% 2% 2% 2% 1% 18%
landfills
Natural gas 7% 8% 8% 5% 1% 7.9%
Nuclear 20% 25% 25% 28% 21% 24.3%
Qil 25% 28% 30% 23% 27% 26.8%
Solar 2% 3% 1% 1% 3% 2.0%
Wind 8% 1% 0% 2% 1% 1.8%
Wood 3% 2% 1% 2% 3% 2.1%
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Appendix B: Polling Results by Location

Question Answer St. Johnsbury| S. Burlington| Montpelier Springfield Rutland Aggregate
How valuable to you
were each of the 8% 5% 8% 4% % 5%
following elements of >
the workshop? Not Valuable
Small group
facilitated discussion |Low Value 4% 9% 8% 12% 4% 8%
with other Vermonters
Medium Value 10% 1% 20% 23% 21% 18%
High Value 21% 30% 32% 25% 35% 30%
Very High Value 56% 45% 32% 36% 36% 39%
How valuable to you
were each of the 8% 9% 5% 7% 3% 6%
following elements of
the workshop? Not Valuable
Questions and
answers with the Low Value 10% 1% 20% 20% 13% 15%
panel
Medium Value 33% 29% 31% 27% 29% 30%
High Value 16% 26% 25% 26% 30% 26%
Very High Value 33% 26% 18% 20% 24% 23%
How valuable to you
were each of the 6% 3% 4% 6% 7% 5%
following elements of
the workshop? Not Valuable
Keypad polling Low Value 10% 6% 3% 8% 4% 6%
Medium Value 17% 10% 1% 14% 1% 12%
High Value 21% 31% 39% 30% 34% 32%
Very High Value 46% 50% 43% 43% 44% 45%
How valuable to you
were each of the 6% 5% 9% 1% 7% 8%
following elements of
the workshop? Not Valuable
Written materials
available ahead of Low Value 22% 14% 9% 7% 6% 10%
time
Medium Value 25% 21% 24% 28% 27% 25%
High Value 24% 21% 26% 25% 26% 25%
Very High Value 24% 39% 32% 28% 33% 32%
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APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

On a scale of 1 to 9, where 1 = not at all
concerned and 9 = extremely concerned,
how concerned are you about each of the
following?

Radioactive waste from nuclear power plants

63%
% 8%
6% 50 0 7%
5 /0 20/0 10/0 5 /0 20/0
Not at all Middle of Extremely
concerned the 1-9 concerned
range
Greenhouse gases produced by burning fuel to make electricity
60%
14%
%
7% 8%
3% 19, 2% 3% 3%
Not at all Middle of Extremely
concerned the 1-9 concerned

range



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

On a scale of 1 to 9, where 1 = not at all
concerned and 9 = extremely concerned, how
concerned are you about each of the following?
(continued)

Other air pollution produced by burning fuel to make electricity

Not at all Middle of Extremely
concerned the 1-9 concerned
range

Damage to river habitats caused by building facilities to produce hydro power

Not at all Middle of Extremely
concerned the 1-9 concerned
range



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

On a scale of 1 to 9, where 1 = not at all
concerned and 9 = extremely concerned, how
concerned are you about each of the following?
(continued)

The visual impact of a wind farm on the scenery of Vermont

56%
17%
8% 0
3% 4% 0 0 7%
2% 1% 19,
Not at all Middle of Extremely
concerned the 1-9 concerned

range

On a scale of 1 to 9, where 1 = no threat at
all, and 9 = an extremely serious threat, how
much of a threat to Vermont’s scenic beauty
would you say is posed by locating each of
the following electricity sources in
Vermont?

A coal fired electric generating plant

54%
14%
8% 7%
4% 4% 4% 20y, 4%
0
No threat Middle of Extremely
at all the 1-9 serious
range threat



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

On a scale of 1 to 9, where 1 = no threat at all,
and 9 = an extremely serious threat, how much
of a threat to Vermont’s scenic beauty would you
say is posed by locating each of the following
electricity sources in Vermont? (continued)

A natural gas fired electric generating plant

No threat Middle of Extremely
at all the 1-9 serious
range threat

A utility scale wind farm

No threat Middle of Extremely
at all the 1-9 serious
range threat



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

On a scale of 1 to 9, where 1 = no threat at all,
and 9 = an extremely serious threat, how much
of a threat to Vermont’s scenic beauty would you
say is posed by locating each of the following
electricity sources in Vermont? (continued)

A residential scale wind farm

No threat Middle of Extremely
at all the 1-9 serious
range threat

Electricity transmission lines

No threat Middle of Extremely
at all the 1-9 serious
range threat



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

Thinking about the ways in which Vermont
might meet its future electricity needs,
please rate how important each of the
following goals is to you using a scale of 1
to 9, with 1 being not at all important and 9
being critically important.

Keeping electricity rates low for the consumer

Not at all Middle of Critically
important the 1-9 important
range

Keeping electric rates stable for the consumer

Not at all Middle of Critically
important the 1-9 important
range



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

Thinking about the ways in which Vermont might
meet its future electricity needs, please rate how
important each of the following goals is to you
using a scale of 1 to 9, with 1 being not at all
important and 9 being critically important.
(cont'd)

Reducing dependence on overseas energy sources

65%
11%
7% 6%
(0] (0]
4% 206 2% 2% 2%

Not at all Middle of Critically
important the 1-9 important
range

Minimizing air pollution

62%

16%
9%
>0 o o o, 2% 5%
°o 1% 1% 1%
Not at all Middle of Critically
important the 1-9 important
range



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

Thinking about the ways in which Vermont might
meet its future electricity needs, please rate how
important each of the following goals is to you
using a scale of 1 to 9, with 1 being not at all
important and 9 being critically important.
(cont'd)

Using power produced in Vermont

Not at all Middle of Critically
important the 1-9 important
range

Avoiding facilities in Vermont that detract from its scenic beauty

Not at all Middle of Critically
important the 1-9 important
range



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

Thinking about the ways in which Vermont might
meet its future electricity needs, please rate how
important each of the following goals is to you
using a scale of 1 to 9, with 1 being not at all
important and 9 being critically important.
(cont'd)

Reducing the emission of gases that may contribute to climate change

71%
49 59 506 1070
(0] (0} (0] 0
1% 1% 1% 3%
Not at all Middle of Critically
important the 1-9 important
range
Having a reliable supply of electricity
44%
18%
13%
11%
5%
2% 2% 2% 3%

Not at all Middle of Critically
important the 1-9 important

range



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

Thinking about the ways in which Vermont might
meet its future electricity needs, please rate how
important each of the following goals is to you
using a scale of 1 to 9, with 1 being not at all
important and 9 being critically important.
(cont'd)

Reducing radioactive wastes

68%
6% % 7%
3% 3% 105 3% 20 °7°
Not at all Middle of Critically
important the 1-9 important
range
Creating jobs in Vermont
33%
(0]
15% 16% 14%,
10%
0 0]
4 /0 30/0 4 /0 20/0
Not at all Middle of Critically
important the 1-9 important
range

10



APPENDIX C - DISTRIBUTIONS ON SELECT POLLING QUESTIONS

Thinking about the ways in which Vermont might
meet its future electricity needs, please rate how
important each of the following goals is to you
using a scale of 1 to 9, with 1 being not at all
important and 9 being critically important.
(cont'd)

Getting electricity from resources that will never be used up

63%
13%
50 9%
(0]
3% 1% 2% 1% 3%
Not at all Middle of Critically
important the 1-9 important
range

11
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Vermont’s Energy Future Workshop
Summary of Panel Discussion and Public Comments
St Johnsbury, Vermont October 3, 2007

Panel Discussion

Panel Members Dave Lamont, VT Department of Public Service
Richard Sedano, Regulatory Assistance Project
Bruce Bentley, Central Vermont Public Service
Scott Corse, VT Public Power Supply Authority

Q: How can we quantify externalities associated with each energy resource?

A: Externalities are difficult to quantify. We use an “adder” for resources to approximate
externalities, but recognize it is rough justice. We could spend more money on trying to
quantify externalities, but it would not necessarily get a more accurate picture of the
cost. The current system works well.

A: We use a default system in integrated planning which for example includes a 10%
add on for efficiency. Total life cycle costs are available but determining exact figures is
difficult because of the need to make connections between air emissions and health
impacts.

A: We are moving towards internalizing externalities into costs, such as purchasing
carbon credits.

A: We currently do not include externalities in cost estimates of KW/hour costs.

Q: How can individuals and schools find financing for energy efficiency projects and
small-scale energy production projects?

A: Schools can enter into energy performance contracts. For example, Montpelier
Schools contracted with Honeywell for energy improvements. Honeywell did the work
and then split the savings with the school. Both parties made money through the deal. It
used Efficiency Vermont programs and then went even further.

A: Individual homeowners used to be able to get 1/4 of a point off their mortgage if they
built an energy efficient house. The program did not catch on with many banks and may
not be used now.

A: Entergy contributes funding to the Clean Energy Development Fund, which supports
the use of renewable energy throughout the State. Distributive generation is not
economically feasible because of size issues.

Q: How can we determine if Vermont Yankee is really safe and how can we replace the
energy from Vermont Yankee?



A: On the safety issue, we will have to rely on the thorough review conducted by the
Nuclear Regulatory Commission (NRC). It’s their determination.

A: lused to work at Vermont Yankee and know that the NRC takes safety seriously.
Vermont gets to contribute to the process and we would rely on their review.

A: The public will always be concerned about the safety of Vermont Yankee. There
should always be openness to hearing questions and concerns about safety. The state
organization with oversight is the Vermont State Nuclear Advisory Panel.

A: As to other sources, we are looking at contract extensions but other options are on
the table for consideration.

Q: After 2018 after the contract with Hydro-Quebec ends, what percentage can be met
by Vermont based renewable energy sources?

A: Act 61 set a goal of meeting all new load growth with renewable energy. It's a tough
goal and it looks like we will not be able to meet it. Most potential renewable energy
resources are not yet market competitive. Vermont already uses a lot of renewable
energy. Perhaps biomass can be used more in the future.

A: We looked at renewable resources such as wind, wood, solar, water, and biomass.
Where as Vermont Yankee generates around 250 MW and Hydro-Quebec around 300
MW, most new renewable projects realistically would generate a small amount such as
7 to 10 MW for a wind energy project. Biomass has the potential to generate 20 to 30
MW, but solar is expensive. The potential for using municipal solid waste and palletized
grass is still unknown.

A: We can meet load growth but it will still only be around 10% of our total portfolio.
Q: How can we develop new solutions?

A: We can use the Clean Energy Development Fund but they generally only fund
reliable technology and ideas. Many unusual ideas are too risky for them and they

believe that ratepayers are risk adverse.

Q: How can we meet our future energy needs without changing the physical face of
Vermont?

A: We can’t. At a minimum we need to expand the transmission system, which will
impact the physical face of Vermont.

Q: How can we improve the efficiency of the current centralized distributive power
transmission from 15% to 85%?7



A: A more realistic estimate is that the system is close to 50% efficient. The best way to
increase the efficiency is to combine heat and power projects. It is difficult to get the
whole system up to 85% efficiency. The use of byproducts of combined heat and power
(CHP) is exciting. Green Mountain Coffee Roasters has a great CHP system that
demonstrates its potential in the right place.

Q: What are the real costs of wind turbines, including impacts to wildlife, tourism,
quality of life, etc.?

A: The Public Service Board recently issued a decision approving wind turbines in
Sheffield. The decision discussed those impacts and held that the benefits of wind

turbines exceeded the costs. But the decision did not assign specific costs for each
impact.

Q: Can you include the costs of resource extraction in the calculations?

A: Every energy resource receives subsidies, which are an expression of the public will.
Therefore it is hard to calculate an exact number. The Public Service Board (PSB) looks
at the evidence that is offered in each case and makes its decision based on that
evidence.

Follow-up comment: Can you present the level of subsidy for each resource in the hand
out materials so it is clear relative to each resource.

Q: The permitting for small-scale hydro projects is so complex; can it be made simple
so that individuals can undertake small-scale projects?

A: Individuals can either contact the Clean Energy Development Fund or the Vermont
Agency of Natural Resources (ANR). ANR can help determine environmental issues
that need to be addressed. For example, if the project would not impact navigable
waters, no Federal Energy Regulatory Commission (FERC) permit is required.

A: Community Hydro out of Planefield is a private firm set up to help individuals with
small-scale hydro projects.

Q: Is it possible to create a rate structure that serves as an incentive to conserve
energy by utilizing peak vs. off peak pricing and other incentives?

A: We already use rate structures designed to give the public price signals. We used to
use seasonal differences but stopped it. The utilities are working with the (Public
Service Department) PSD on this issue right now. We want to send the right signals to
the public to impact their future energy consumption.

A: We need to be sensitive to low income customers who can'’t afford to pay higher
prices. If we charge more for energy consumption during peak hours, some customers
will be unable to afford their bill or use energy during peak hours.



A: Real time pricing may be necessary because until it hits your pocketbook, most
consumers will not change use.

A: Smart meters can control appliances by turning them off during peak hours. It may
be possible to use it in response to current load market. For example, if the load market
price reaches a certain price point, it turns off your appliance for a period of time.

Q: What can we do now do protect our negotiating position with Hydro-Quebec?

A: We are now in the early stages of discussions with Hydro-Quebec. We are not
discussing the building of any new dams with them, but they may still decide to build
new dams for their own or other parties use. We may also talk with them about the use
of wind energy. Hydro-Quebec is a reliable energy source for Vermont because they are
next to Vermont. They benefit from their connection from Vermont just as we benefit
from the close proximity.

A: We will also discuss the Churchill Falls Dam in Labrador, wind resources in the
Gaspe Peninsula, and other resources outside of the current dams.

Q: Who makes the re-licensing and de-commissioning decision concerning Vermont
Yankee?

A: Every nuclear power plant has a license that expires on a certain date. They need to
apply to the NRC to extend their license. In Vermont, it also needs the approval of the
State. De-commissioning is a separate matter since that involves taking the plant apart.

Q: Why aren’t we already negotiating with Vermont Yankee and Hydro-Quebec? Do we
have any priority compared to other users because of our existing contracts?

A: We do not have a right of first refusal or other benefits based on our existing
contracts. We want to negotiate contracts with several different energy providers to
spread out the risk and not have too many eggs in any one basket. We want to design a
balanced energy portfolio to minimize risk.

A: We are already in discussion with Hydro-Quebec; it’s just not covered in the
newspaper. Although there is no right of first refusal, Vermont Yankee shares revenue
over a certain price, which creates a financial incentive for most energy output to go to
Vermont. Vermont Yankee and Hydro-Quebec have no incentive to sell energy to us
below market rate. If we want low prices, we must be willing to take some risks. One
possibility is to use a collaborative effort between private developers and the public on a
project.

Q: Is it possible to negotiate large contracts as part of a several state consortium?



A: It’s not feasible because the surrounding states have private companies sell to the
wires and they are not in a position to join Vermont, which is vertically integrated.

Public Comment Session

Comment: On | 91 there is a small farm with a windmill to pump water. The permitting
process is way to complex and needs to be streamlined. Local generation of energy in
St. Johnsbury is possible since there is a dam in place but unfortunately there is no way
to pay for the generator. Is it possible to consider a small-scale nuclear reactor in
Vermont, perhaps 100 to 200 MW?

Comment: | live off the grid and use solar power. There are certain benefits through
Efficiency Vermont that we are not able to utilize because we are off the grid. Every 10
years | need to replace my battery. | would like to be able to hook up to the grid for
those times and also be able to sell excess power back to the grid.

Comment: | am in the business of energy efficient buildings. In the late 1970’s and
early 1980’s Fannie Mae developed a program that allowed you to re-finance your
home and include the price of energy efficient projects, which then could be financed
over 30 years. The program was stopped in 1992 because it was underutilized. Due to
the increase in energy costs, the program would likely be used more now.

Comment: The energy generation contribution that the Northeast Kingdom makes is
underappreciated. We already generate way more than our share, such as producing
71% of in state renewable energy. We should also consider energy from biomass.

Comment: We should expand the criteria used to evaluate future energy options to
include 1) a design goal of an 85% efficient system, 2) a robust and reliant system with
no single point of failure, 3) based on conservation and efficiency first due to concerns
about climate change impacts, 4) consider full life cycle impacts, and 5) does not place
a financial or safety risk on future generations.

Comment: If the rates reach a certain point and begin to hurt the users financially, they
will react. My rates have been rising. Is it due to a speculative market? It's important
that we are meeting in St Johnsbury because it played an important role in history.

Comment: In New Jersey, the Public Service Company installed “closers” on air
conditioners that would turn off air conditioners for 10 minutes during peak hours. The
biggest trouble with nuclear power is the disposal of waste. There is a new kind of
reactor that runs on atmospheric pressure and is therefore, much safer. It is also more
efficient since it can use nuclear hazardous waste, which still has 99% of its power left.
Also, if we hydrolize hydrogen into metal hydride, it can run internal combustion
engines. We need an affordable source of hydrogen, which we can get from nuclear
power plants.



Comment: | am worried about the increased rate Vermont Yankee is generating spent
fuel rods. They will need more dry cask storage room. There is also a danger of tritium,
(ed. note, | think she is referring to tritiated water, a.k.a. heavy water) a highly
radioactive isotope of water. It is not possible to sift it out of water emissions and it
causes Down’s Syndrome and other mutagenic problems.

Comment: There has been significant discussion about what can be done on a
personal level. Some solutions need to be on a large scale. Our jobs and energy supply
are dependent on large-scale projects.

Comment: Distributive power will be common. Energy efficiency should be expanded to
include energy conservation (less use). Rate designs should encourage conservation.
(Use less, pay less.)

Comment: | have worked in the utility industry for 20 years. The polling is not
representative because the level of education and where people work is way out of line
with the Vermont overall.



Vermont’s Energy Future Workshop
Summary of Panel Discussion and Public Comments
South Burlington, Vermont October 17, 2007

Panel Discussion

Panel Members Dave Lamont, Vermont Department of Public Service
Richard Sedano, Regulatory Assistance Project
Bob Griffin, Green Mountain Power
John Irving, Burlington Electric Department

Q: How do we ensure there will be good leadership to meet Vermont’s energy challenges
and that the leaders consider local energy sources and renewable energy?

A1: An important element of leadership is understanding what the public wants. The
decision makers are in the room now and will get the benefit of hearing your views. This is
a great process and there is nothing else like it in the country.

A2: ltis important to listen and get the right people in the room. We may not all agree,
but this process is a good start getting many parties together.

Q: How can we counter corporate influence (i.e. IBM or Entergy) in decisions concerning
energy supply?

A1: Corporations spend lots of money and we need their investments. The issue is really
not how to counter their influence but how to use incentives or regulations to channel their
actions. Green Mountain Power has an incentive program that is aligned with the public
interest. CVPS is considering a similar program. Out-of-state generators are interested in
Vermont and have the capital to invest in both renewable and non-renewable energy
resources. The answer is to provide incentives that are aligned with good energy policy.

A2: Corporations do not vote; people vote. But there are 14 municipal electric
departments that have regular open meetings and people show up and have an
opportunity to express their opinion.

Q: What is the most effective means to stimulate greater use of renewable energy?

A1: The Sustainably Priced Energy Enterprise Development Program (SPEED) is a good
program. We could also adopt Renewable Portfolio Standards (RPS) that requires if you
sell energy in Vermont, a designated minimum percentage of energy must come from
renewable energy or you pay a penalty. An RPS would likely require legislative authority.

A2: Other states use a variety of mechanisms such as RPS discussed above, options to
allow individual consumers to elect using more green power, and having a consistent
state policy to support the use of renewable energy.



Q: Should Vermont work towards 100% of energy from in-state sources, and if not, what
percentage is appropriate?

A: In-state compared to out-of-state generation of the energy is not that important from a
system perspective since we are part of the New England Power Grid. In-state energy
generation facilities would create some jobs in Vermont though.

Q: Tonight we have mostly heard about planning for the next 7 to 10 years
What is the real long-term plan?

A1: Many contracts will expire in the next few years, but the new contracts being
negotiated may last for the next 20 years. We are currently in negotiations. We must be
careful because we are filling a large part of our portfolio at one time and must consider
that choices may change over time.

A2: This process is great, but it will end. There should be a continuing dialogue as things
change. The public is increasingly well informed and is an important part of the process.

Q: How can we offer better incentives for net metering and combined heat and power
systems?

A1: We can provide better incentives but first must examine the benefits from each
source.

A2: The Clean Energy Development Fund is a source of funding for clean energy
projects. It is funded by Vermont Yankee, but its legislative mandate will expire unless it is
continued. It recently funded 25 proposals. The net metering caps are arbitrarily set. Even
though comparatively Vermont has a good system, more can be done to promote it.

Q: Is there one power source that makes sense for Vermont based on geography?

A1: There is no single power source that is the answer. We need a combination of many
different energy sources.

A2: We need diversity in the kind of energy contracts, the sources of the energy, and the
terms of the contracts. That diversity will provide some stability.

Q: How do we allocate and balance carbon generation for agriculture as compared to
power?

A: Agricultural policy is a national question. If we focus on putting too much corn to make
ethanol, than we have plenty of ethanol but less agricultural products for food.

Q: Why have we chosen not to include externalities into the full life cycle costs of our
energy choices?



A1: We include some externalities. Vermont uses the least cost source procurement
method, which considers capital costs, operating costs, and externalities. Most of the
externalities considered are air emissions. It is difficult to achieve consensus on what the
value of each externality should be. We do not include all externalities, but we do include
some.

A2: We consider qualitative impacts when quantitative impacts are heard to determine.
The Public Service Board will consider the externalities even if it is impossible to
accurately quantify the impacts of the fuel.

A3: Externalities make more expensive energy options preferable to less expensive
options. As a result, the price of the energy may go up. Environmental costs are
considered, but the legislature should make it clear what should be considered.

Q: Is the decision about the reliability of Vermont Yankee in Vermont’s hands? If the
citizens or the legislature say no, is it still up to others?

A: The Nuclear Regulatory Commission (NRC) has jurisdiction and must issue a permit
for the facility to operate. Vermont can participate in the process but the decision is up to
the NRC. If the legislature votes not to extend the license, it is unclear what would happen
and Vermont Yankee could appeal to the courts.

Q: How much does transmission loss factor info making energy decisions? Are local
sources better because they minimize the loss?

A1: There is a loss of around 5% to 10% due to energy transmission when energy comes
from far away. Generating energy in Vermont nearer our energy consumption would be
more efficient.

A2: Vermont resources have an economic advantage over out-of-state resources due to
transmission loss from importation.

Q: Have we learned any lessons from our earlier decisions about coming up with our
energy mix and long-term supply stability?

A1: Many mistakes were made but it is difficult to forecast the risk of various options. The
decision makers must understand the risks involved inherent with each choice.

A2: New England states, except Vermont, de-regulated because they were looking for a
quick payback. They now generate 50% of their energy from natural gas, which is very
risky. Vermont did not de-regulate and we have the lowest rates in New England.

A3: We must look at the credit ratings of the businesses that we are dealing with. If we
are looking at a 15-year contract, will they be around then. Many businesses go under.



Q: If nuclear power was not an option in Vermont, what alternatives are there in Vermont
to fill the power supply?

A1: Burlington Electric does not use any nuclear power; it is not an option. We use 2/3
renewable energy now and in the future want it to be 100%. We are small and our
priorities are renewable energy and in-state generation. We may look to use wind and
biomass in the future.

A2: At Green Mountain Power, 40% of our energy comes from Vermont Yankee. The
Sheffield wind facility will only produce around 40 megawatts. Existing hydro sources will
not fill the void. If we didn’t use energy from Vermont Yankee, we would have to use
energy from carbon emitting sources. We could consider a combined cycle gas plant but
that costs $400,000,000 to build and would require partners.

Q: What changes to the rate structure can be made to conserve energy?

A1: We can try using smart meters which do not just measure electricity use, but can
control household usage by turning off appliances during times when rates are at peak
prices. The technology is still in the developmental phase.

A2: Many states change the price of kilowatts per hour depending on the demand to
create incentives to use power during low demand times. For example, they may charge
below the regular price during low demand periods and significantly above the average
price during peak demand periods. But we worry about people who cannot change their
practices and the impacts of that kind of policy, especially on the poor.

Q: How can the state give large users such as IBM incentives to develop co-generation
facilities and their own sources of power?

A1: We are meeting with IBM about co-generation and combined heat and power. We
will discuss how they can utilize their waste heat but there are still questions how it will
work, especially in the summer.

A2: If we as a state want to encourage it, we must use the tax code as an incentive.

Q: Why isn’t there a full inventory of our hydropower potential in Vermont?

A: There are two studies that we utilized that estimated the hydropower resources in the
state. The first came up with a potential of generating 10 mega watts. The second study
was more comprehensive and came up with a potential of generating 40 mega watts.
There is also a program now that is investigating new hydro sites and looking into costs.
Q: How do we look at decisions holistically?

A: We need to monetize the impacts of the many factors such as burning fossil fuels. But
the challenge is that we also do not know what the future costs will be of some options



such as solar which may or may not become more affordable and competitive in the
future.

Q: How can we improve the permitting process for small-scale projects, such as local
town projects?

A1: We can’t control local politics. But we can standardize things to make installation
easier. One challenge is that it is almost as expensive to evaluate a small hydro project
as it is to evaluate a large hydro project.

A2: Community Energy teams can fill the vision of Act 200. The hope was that there
would be an energy conversation at the community level as part of the town planning
process. Montpelier and Thetford have one. The small hydro projects are more common
in Europe. If the whole community benefits, neighbors are less likely to complain.

A3: Permitting a project has been difficult, but the Public Service Board in the Sheffield
decision laid out a road map for how to permit a plant. There is out-of-state investment
interest in renewable energy in Vermont.

Q: Can small-localized energy projects play a role in meeting base demand?

A1: The two contracts that are expiring provide 500 megawatts of power. The net
metering program has been operating for 10 years and with all participants only
generates 1 mega watt. Even when you add up all the small projects, the sum is not
enough to replace the major energy sources currently used.

A2: If we used 100% wind energy, there would be no energy when there was no wind.
Therefore, we need a back-up system. New York State looked into it and determined that
at most wind could provide 20% of their power.

Q: Can the least cost source procurement rule really consider environmental impacts?
A: The decisions consider the externalities such as environmental impacts. Another way
could be to internalize the costs and benefits by requiring carbon-emitting sources to pay
for a permit based on how many tons of pollution they emit.

Q: What does the term “Efficiency” mean in the report?

A: Efficiency refers to technological changes such as using compact florescent light
bulbs. It does not include life style changes.

Q: Engineering, permitting, and constructing a new energy plant in Vermont will take
many years, given that many of the contracts expire in 5 to 10 years, what is being done
now to plan for future in state facilities?



A1: It will take more than 5 years from inception to construction of a facility. We need to
take input from citizens to find out what they want first. We could issue a request for
proposal because we have to, one way or another, replace 80% of our energy under
contract. We will also extend the contracts due to expire.

A2: Utilities use the least cost source procurement; they do not guess public policy. If
generating the energy in state is important, there needs to be clear legislation. If this is
important, than the utilities and regulators will follow.

Public Comment

C1: Sweden is weaning itself off of oil without building nuclear power plants within 15
years. Iceland hopes that all cars and boats will be powered by hydrogen.

C2: The age of cheap energy is coming to an end. We have been spoiled but now we
have to face tough choices. In the long term, to live sustainably, we will need to have a
less convenient life style.

C3: Americans utilize a tremendous amount of energy and natural resources. We are 6%
of the world’s population but we utilize 40% of the world’s energy and natural resources.
We need educational programs in the school to teach children about how not to waste.

C4: Thank you for the opportunity to provide input. While we have talked about the risks
of various energy sources, the risk of climate change trumps all risks. Must put aside
politics and do everything we can about energy efficiency. There should be public service
announcements to educate the public.

C5: Thank you all for this phenomenal process. Although many energy sources were
discussed, | did not hear anything about geothermal systems, which can be used in many
situations, including schools. We also need more educational programs in the schools;
perhaps they can be funded from Efficiency Vermont. Individuals can lower their energy
consumption, sometimes up to 50%. Beyond using compact florescent bulbs, people can
lower energy by getting rid of phantom energy consumption (device chargers left plugged
in, for instance).

C6: In the future, we will likely drive electric or hydrogen-powered cars therefore we will
need to generate more electricity. If one uses wind power and there is no wind, most
people use batteries. We can also use geothermal power.

C7: Vermont Yankee is a deteriorating and aging facility that is operating at 20% over its
rating. Three Mile Island was relatively new when the accident occurred there. The
Nuclear Regulatory Commission made a list of potential hazards, but then stated that they
were too remote to require any protection. To replace energy from Vermont Yankee, we
could increase energy efficiency to 15%, (a savings of the equivalent of 1/2 of Vermont’s



energy from Vermont Yankee) and use other projects such as a co-generation facility for
IBM’s own energy needs (that could supply 8% or 4 of the power from Vermont Yankee).

C8: Energy efficiency is popular but misunderstood. 70% must come from commercial
and industrial uses, because they consume the most energy. The legislature passed a
commercial energy code but there is no enforcement mechanism. If a technology is
required by code, there is no need for an incentive program. Yet many commercial users
do not install them and there is no enforcement. We need an enforcement program for the
code to work.

C9: There should be a mechanism so that we can invest in renewable energy.

C10: Thank you for this process because it is important. But it is missing a large part of
the climate change problem by not focusing on transportation and heating which generate
6 times as much carbon. We need a cultural shift. We did not get here by accident, but
because we did not pay attention to the consequences of our actions. We need people to
realize their responsibility to maximize efficiency. We need to look at full life cycle costs of
all alternatives.



Vermont’s Energy Future Workshop
Summary of Panel Discussion and Public Comments
Montpelier, Vermont October 18, 2007

Panel Discussion

Panel Members Dave Lamont, Vermont Department of Public Service
Richard Sedano, Regulatory Assistance Project
Bob Griffin, Green Mountain Power

Q: What can Vermont do to create incentives for new technologies and promote
renewable energy, and if successful, what percentage of our energy could we obtain from
renewable energy sources?

A1: We use the least cost source procurement method, which considers external costs
as well as the cost of the resources. That method favors renewable energy because the
externalities are added to combustion energy sources. The potential percentage from
renewable energy resources is a difficult determination because it's a moving target.
Existing renewable sources account for approximately 30% of our energy, and wood fired
energy sources could add several hundred megawatts, hydropower could add another 50
to 100 megawatts, and wind'’s potential is hard to quantify.

A2: We must look at smart metering where the meter provides a signal based on the
current price of the energy and then the consumer makes changes based on the price
information. Many new energy technologies are not economical in the beginning and
need some funding source such as tax credits to get started. Green Mountain Power put
in the first commercial wind facility in Vermont. Current technology utilizes much larger
facilities, which have a capacity that is 30% to 40% greater. There is also the Clean
Energy Fund, which awards grants to renewable energy projects.

Q: How much do efficiency measures cost per kilowatt/hour and how much is saved?

A1: The cost of efficiency is roughly 3 cents per kilowatt/hour. Efficiency Vermont’s most
recent report stated that it was 3.5 cents per kilowatt/hour. The cost per kilowatt hour is
reduced to 2.8 cents per kilowatt/hour if you consider the total cost saved. For example, if
the customer buys a compact fluorescent light bulb and the utility pays $5 and the
customer pays $3, the customer also has an additional savings because the energy
efficient light bulb will not need replacement for 7 years.

A2: We can increase our energy savings through efficiency by about 1% per year. After
10 to 15 years, there should be a savings of 10% to 15% or 100 to 150 megawatts.

A3: The energy consumption growth rate in Vermont is 1%/ per year. We can use
efficiency measures to offset the growth.



Q: What is the current subsidy provided to Vermont Yankee and what could be achieved
if that amount was provided to renewable energy?

A1: The total subsidy is hard to quantify. Congress passed legislation that authorized an
insurance program. There is federal money spent on spent rod storage and disposal such
as the facility being developed in Yucca Mountain in Nevada. There are also many other
subsidies, but we don'’t have a total amount of the subsidy.

A2: We provide subsidies for virtually all sources of energy. For example, there are public
canals that are used to transport coal and public roads are used to move other energy
resources. Subsidies are everywhere you look but hard to quantify.

Q: How do you measure true life cycle costs with quantifiable externalities?

A1: Some externalities are actually internalized. In the New England power system, you
have to buy credits to emit CO2 and SO2. But not all external costs are internalized and
some of them are hard to quantify. The external costs in the report were based on the
consensus of the experts on the resource team, but the costs determinations are
subjective.

A2: It's hard to reach consensus among experts. Many questions are hard to predict. For
example, when we run a long-term plan, we assume there will be a carbon tax, but we do
not know what it will be. We run it with a tax at a few different rates to create different
scenarios.

Q: The impacts of carbon generation are so important, why did the report not consider
global warming and try to quantify the impacts?

A: There are two major approaches to externalities. What is the mitigation cost to control
the damage and what is the compensatory cost to society to pay for the damage.
Regulators are more comfortable with controlling the damage, i.e. cap and trade program.
It is difficult because there isn’t a society wide acceptance of what amount of damage is
acceptable. Should we focus on cancer deaths or polar bear deaths?

Q: What is the state plan for energy use in heating and transportation?

A: The state is currently working on a comprehensive energy plan. The Governor’s
Commission on Climate Change is looking at reducing our impact on climate change by
our choice of fuels. We could revive all fuel efficiency programs.

Q: Is the 20% energy efficiency reduction figure aggressive enough and how can we
educate people and use incentives to go beyond 20%?

A1: If we want to go beyond the 20% reduction, we need a comprehensive plan. We
need building standards and a code that ensures all construction meets a base level
before we focus on incentives for even higher energy efficiency. There is little



enforcement of existing codes. Act 250 has saved a tremendous amount of energy
consumption. We need vigilant enforcement of those permits. Efficiency Vermont
programs are critically important and we need to make their programs available to all. We
should also use the tax codes to create incentives and community energy teams.

A2: Efficiency programs can target: 1) the opportunity to intervene, educate or utilize
incentives for a consumer about to buy an appliance; 2) the consumer who was not about
to make a purchase. The first category can cost around 3 cents per kilowatt/hour. The
second category is much more difficult and much more expensive.

A3: Efficiency Vermont's annual budget has increased from $17,000,000 to $30,000,000.
We can see what increased savings come from the increased budget and add more if it
makes sense.

Q: How do we increase Vermont’s energy independence and get Vermonters to generate
their own power?

A1: Generating your own power is now easier due to interconnection standards. The
Renewable Energy Development Fund provides funding for many projects. We could also
expand net metering so that energy independent homes that are connected to the grid
could sell excess energy back to the grid.

A2: Some communities manage to produce as much energy as they consume. You can
use community energy teams to determine the local potential.

A3: Utilities are actively interested in owning and operating their own facilities. We have 4
small hydro plants. Other communities can work with Community Hydro.

Q: How do we decrease Vermont’s consumption by 50%?

A1: That much of a reduction is a real challenge. Utilities are required to supply power to
anyone who turns on their switch. We can only educate consumers to use less and
increase efficiency.

A2: Providing energy costs different amounts per kilowatt at different times of the day.
We can send signals to the consumer by increasing the rate at peak demand to reduce
energy consumption. The rate structure still could be revenue neutral if the consumers did
not change their energy consumption patterns. But if they did change their consumption
patterns, they could save money. Efficiency programs can reduce peak energy demand
and be driven by economic self-interest.

Q: What planning or activities are going on now to re-negotiate the major energy
contracts?

A1: We have ongoing discussions with both Entergy and Hydro Quebec. Since it takes 5
to 6 years to build an alternative facility, we need to talk to them now. If we do not renew



the contracts, we will likely have to replace the energy from the market, which means
carbon emitting sources. Both Entergy and Hydro Quebec are interested in talking with us
and it is in their self-interest to renew the contracts. This public engagement process can
influence the policy. We do not have a plan in place yet. Green Mountain Power is looking
at 5 to 6 renewable energy plants.

A2: The challenge from a regulatory standpoint is that we enter into contracts at market
price. But then the world changes. It is difficult to plan ahead because the energy market
is volatile.

Q: Since Vermont as a whole is a leader in energy efficiency, why isn’t the state
government more of a leader in energy efficiency and why doesn’t the state enforce
existing energy efficiency building codes and require energy efficient lighting?

A: The state uses wood heated boilers in some facilities. The state also has an Energy
Plan that looks at state operations. The state also participates in energy efficient
programs.

Q: How can we streamline the permitting process to make it easier for
interconnectedness and renewable energy?

A: Interconnectedness became easier with 248 J, which lowered the threshold of proof
for applicants. But the neighbors to proposed projects have a right to participate in the
process and their participation can add time and cost. Hydropower has environmental
impacts too that cannot be simply brushed aside.

Q: If Vermont citizens all say no to nuclear power, what will the policy makers do after the
contract with Vermont Yankee expires to ensure that we do not default to using nuclear
power because other options are not available?

A1: Green Mountain Power currently gets 40% of its power from Vermont Yankee. The
Sheffield wind facility will only produce around 40 megawatts. Existing hydro sources will
not fill the void. Biomass has good potential but it would only produce a fraction of the
energy from Vermont Yankee. We would need to default to the New England market,
which is largely powered by natural gas. That leaves a significant carbon footprint, even if
we could supplement it by using biomass and wind energy. We could consider a
combined cycle gas plant but that costs $400,000,000 to build and would require
partners.

A2: If we didn’t use nuclear power, there are some options left but they produce carbon.
The renewable “spigot” is on full now. In Massachusetts they use a Renewable Portfolio
Standard (RPS), which requires that a set minimum percentage of renewable energy be
used as part of the overall energy supply. Massachusetts is pulling in renewable energy
business through the RPS. A RPS may not be necessary here because there is already a
recognition that Vermont is looking for more renewable energy. The Clean Energy
Development Fund provides funding for small-scale renewable energy projects.



A3: Even without energy from Vermont Yankee, there are interim steps that we can take
to stabilize prices and energy availability.

Q: Can we increase energy available from photovoltaic or Hydro Quebec?

A: We can negotiate a new contract that would provide more energy from Hydro Quebec
but it would require upgrades to the transmission lines. Trans Canada may also need to
upgrade the transmission lines on their side too. It would also require a permitting
process. The Clean Energy Development Fund provided funding to some photovoltaic
projects in Vermont. We could also use the tax code to create incentives to make it
economically competitive. The best sites are currently 20 to 25 cents per kilowatt/hour.
Efficiency measures cost around 3 cents per kilowatt/hour and most other resources cost
around 5 to 10 cents per kilowatt/hour.

Public Comment

C1: We need to use incentives to promote the use of renewable energy. We can improve
our energy efficiency. In the Netherlands, they consume half the energy per capita as we
do in Vermont. Nuclear power is not carbon neutral. Vermont exports nuclear energy and
also hydro energy, including 100 megawatts from the Connecticut River and 34 watts
from the Deerfield River. Community hydro projects have been operating for years and
there have only been a total of 30 violations. A 1996 study documented 420 megawatts of
undeveloped hydropower at approximately 150 sites. There is more that we can do with
hydropower. | am pleased that this process has occurred but we needed to do it two
years ago when we could have bought the dams on the Connecticut River.

C2: We should use tariffs like in Germany to promote renewable energy. Renewable
Portfolio Standards do not work. Nuclear power is not carbon neutral since carbon is
generated when the facility is built. Montpelier has an energy team staffed by volunteers
to reduce energy consumption.

C3: There should be a website to coordinate volunteer efforts to conserve energy. | think
there is a non-governmental website, but there should be a government-sponsored effort
as well.

C4: Thank you for this forum. We need to focus on educating people about conservation
so that they adopt more energy conservation measures.

C5: The survey tonight demonstrated a preference for energy facilities located in
Vermont. | am concerned not only about where the facility is, but who owns it. | am more
concerned about Vermont Yankee now because we don’t own it anymore. If you own it,
than you can control decisions about rates, operations, and future use. | would like to see
more energy facilities located in Vermont and owned by Vermonters. | would not mind a
coal fired power plant, but not here, maybe in Crawford, Texas.



C6: Vermont Yankee generates 650 megawatts or 1/33 of the power from the New
England grid. When Vermont Yankee is off, we get our energy from other sources. For
example, Vermont Yankee closes down every 18 months for refueling. We manage just
fine when it is shut down, and therefore, we don’t need it. What it the real cost of an
accident at Vermont Yankee. It may be incalculable. | would rather pay an extra $30 to
$50 a month in my electric bill to avoid a nuclear accident.

C7: We should be allowed to send in comments by e-mail. Schools are large consumers
of electricity. We need to educate students about the need for conservation. The young
people will get their parents to change their lifestyles.

C8: After reading the materials | was ticked off how the indirect costs of some energy
sources were left off. The costs of a nuclear accident or the storage of hazardous waste
should be included. The problem was just brushed aside. If you don’t have an exact
number, you should use an estimate. The direct costs of dealing with the hazardous
wastes should be included.

C9: Thank you for this process. | was disappointed in the response to the question about
renewable energy. We all say we want more renewable energy but there was no clear
answer about what we should do. The Vermont Council on Rural Development has a
report that makes clear recommendations on how to adopt a more sustainable energy
policy with more energy from renewable sources. Page 13 of the report lists the costs for
various energy resources. The costs listed for wind and solar are not current market
costs. They are way to high. Costs of different energy resources must be compared on a
level playing field with the same credits.

C10: The focus has been on planning for electricity. Transportation and heating costs will
continue to rise. That will result in increases in demand for electricity.

C11: Thank you for hosting this forum. | had not been aware of the Vermont Energy
Education Fund. We must partner with the schools to educate kids about conservation.
There should be science contests at schools focused on energy efficiency.

C12: We have untapped resources in our forests. Approximately 80% of Vermont is
forested. Selective cutting makes a forest more productive. The wood could be used for
biomass power and has great potential. There could even be a state-owned wood fired
generator. Right now most timber cut is shipped to Canada despite the transportation
costs. Using the wood resources locally to generate power would create jobs in Vermont
and be positive economically. If there were a shortage of loggers in the state, using wood
for power would create jobs for them.



Vermont’s Energy Future Workshop
Summary of Panel Discussion and Public Comments
Springfield, Vermont October 29, 2007

Panel Discussion

Panel Members Dave Lamont, Vermont Department of Public Service
Richard Sedano, Regulatory Assistance Project
Patty Richards, Vermont Public Supply Authority
Bruce Bentley, Central Vermont Public Service

Q: How do we capture externalities so that all consequences, including environmental
impacts, are considered as part of our future energy sources determination?

A1: We use the least cost test for resources that considers both the cost of the resource

and the external costs to society. Some externalities such as air emissions are factored in
using a quantitative monetary figure. Others are harder to quantify and are factored in on

a subjective basis.

A2: From a utility perspective, every three years we engage in integrated resource
planning to determine where we should get our energy. These workshops are very helpful
to us since they provide us valuable input from the public. When we add in the
externalities, energy from natural gas costs more than wind because of the environmental
impacts from burning natural gas. We are making a long-term plan that will focus on
where we will purchase energy over the next twenty years.

A3: Public Service Board decisions consider the externalities of the resource. If the
legislature does not approve of their method for considering the externalities, the
legislature can pass legislation with specific instructions how to factor in externalities.

Q: How do you factor in climate change issues in making decisions between various
potential energy sources?

A1: Central Vermont Public Service has an integrated resource plan on its website. The
plan looks at many variables including CO2 emissions. We look at the price of power of
each resource compared to the CO2 emission of the resource. We also listen to public
feedback through this process and others.

A2: There is a Regional Greenhouse Gas Initiative between 7 states that puts a cap on
carbon emissions starting in 2009. It also creates a trading system that allows you to sell
the right for unused carbon emissions. This will result in creating a real price for carbon
emissions that can be factored in to all considerations.

Q: Can you discuss progressive pricing and whether it encourages energy conservation?



A1: A handful of states have experimented with progressive pricing to promote energy
conservation. In addition, inclining block rates have been used in the past and have a
demonstrated conservation impact. In inclining block rates, the rate per kw/hour increases
with usage. The base rate will be set at a certain amount and usage over that amount will
be at a higher rate.

A2: The Department of Public Service is studying smart meters that send a signal back to
the consumer based on the cost of producing electricity at the moment. If it is peak
demand and the cost of electricity is at it highest, the customer will get a price signal (i.e.,
higher cost) that will encourage less use.

Q: How do we educate consumers about energy conservation?

A1: Energy Efficient programs are administered by Efficiency Vermont on a statewide
basis. Efficiency Vermont has the expertise and is responsible for spreading the message
about the need for energy conservation.

A2: Utilities are working on energy efficiency issues by engaging in geo-targeting, which
is an effort to determine where they can avoid the need to upgrade transmission lines.

Q: In the long-term, what percentage of energy should be produced in-state and how can
we stimulate biomass and small-scale hydropower?

A1: We are currently looking at building our own power plants because we want to
control our own destiny. We are looking 20 years into the future and part of our plan is to
have our energy sources closer to home.

A2: There is a think tank called the Biomass Energy Resource Center. The most efficient
use of biomass may be co-generation of heat and power. We need to think about utilizing
the process heat from biomass. Educational institutions and manufacturing facilities could
likely use biomass co-generation facilities.

Q: Given the benefits of energy conservation, why don’t we require progressive rate
structures?

A1: We need to ensure that low-income people who might not be able to control the
timing of their energy usage can still afford any dynamic pricing rate structure. Another
approach is to use inclining block rates where there is a base rate for a certain amount of
usage and an increased rate beyond that amount. That has been used before and there
is no bar to using it again. We could also make inclining block rates mandatory for homes
over a certain square footage.

Q: Can there be a different approach for residential versus business customers that are
sensitive to the needs of each?



A: Residential rates can be flexible by allowing customers who prefer renewable energy
the option to utilize renewable energy by charging a surplus on their bills. Commercial
customers could have a different rate structure that rewards them if they reduce energy
consumption when the load is near peak level and the prices to supply the energy are at
the highest. If we reduce the base load, we reduce the price for all consumers, both
business and residential.

Q: Who will ultimately be making the decisions on future energy sources and based on
what information?

A1: The purpose of these workshops is to get feedback from the public. The decisions on
where utilities purchase the energy is made by the individual utilities themselves. They
make the choices and choose the power supply. Central Vermont Public Service has an
energy source called “cow power” and consumers can choose to purchase their energy
from that source for a surplus.

A2: The decisions are made by the utilities after long-term planning. The municipal
managers of the towns we represent make the decisions about where we purchase our
energy. If we want to build an energy generating facility, the municipal consumers have
an opportunity to vote and approve the project.

A3: The Public Service Board also plays a role since they must review and approve a
project.

Q: Due to safety and environmental concerns about the existing centralized energy
sources, can we use incentives to promote de-centralized power?

A1: Net metering promotes renewable energy for home usage because it allows you to
run your meter backwards based on the energy you produce in excess of the energy you
consume. Another option with promise is community power generation. Utilizing
combined heat and power looks to be the most economical option so far for community
power. We are looking into distributive utility planning and need to figure out how to
create incentives to promote it. We want to avoid the cost of more transmission wires.

A2: There is a Clean Energy Development Fun funded by Vermont Yankee. The fund
has $18,500,000 to be awarded to projects over the next 5 years. So far 20 to 25 small-
scale generation projects have received grants ranging from $25,000 to $250,000.

Q: What programs or incentives exist now and what new ones can be created to help the
customer?

A: New York State has an energy ombudsman who customers can call with any energy
questions such as those concerning safety issues or rates. The ombudsman serves as
their advocate. Vermont does not have an energy ombudsman.



Q: In order to promote renewable energy resources in Vermont, should we enter into
long-term contract with Hydro-Quebec or will that serve as a disincentive to local
renewable energy resources?

A1: All resources whether from in-state or out-of-state compete in the same marketplace.
Intermittent renewable energy resources are less valuable because of their uncertainty. If
we enter into a contract with Hydro-Quebec, because the contract would likely be so
large, we could use the energy for base power. Although Hydro-Quebec energy comes
from a renewable resource, it is predictable because it is so large. In Vermont, our
renewable energy sources are not so large and as a result less predictable. Therefore,
Vermont renewable energy would be used to meet non-base energy needs.

A2: Customers use energy on an intermittent basis. The utilities must follow the
customers’ usage patterns.

Q: Where is the replacement for the base load power likely to come from and will new
sources be used?

A1: It will not come from just one source. We want a diversity of sources to achieve
stability in pricing and energy availability. We can look to some new sources such as wind
and biomass.

A2: The utilities have been working with the Department of Public Service to determine
the economics of various potential energy sources, what can be licensed, permitted, and
built in Vermont, or whether we should import energy to meet our base load needs.

Q: Should we increase subsidies to solar, wind, and hydropower like some European
countries do so that the equipment can be paid off in a few years?

A1: Cow power would not be economical without the consumer’s willingness to pay a
surplus for it. There is no silver bullet. Subsidies cost money and one place or another
people have to be willing to pay for them.

A2: New Jersey offers a generous tax credit for solar power. In addition to the financial
incentives, New Jersey adopted a Renewable Portfolio Standard that requires utilities to
purchase 22% of their energy from renewable sources by 2020. There is also a solar set
aside that requires a minimum of 2% to come from solar power. They hope to cover all
the big box stores with solar panels and make New Jersey the “Saudi Arabia of solar
energy.”

Q: Are there plans to upgrade the transmission lines so that Vermont can purchase
power from out of state sources if necessary?

A: VELCO is responsible for Vermont’s transmission lines. We are working with VELCO
on a new 20-year planning process in an effort to match the needs of the consumer with
our ability to distribute power. There is also the Vermont System Planning Committee



which looks for new cost-effective non-transmission alternatives to new transmission
projects. They include 3 members of the general public on the committee and it seeks
to operate in a transparent manner.

Q: Why is it acceptable to expose Vermonters to the dangers of Vermont Yankee, which
is an aging and deteriorating facility without a solution for its waste?

A: The United States obtains about 20% of its energy from nuclear power. New England
obtains a similar percentage of its total energy from nuclear power. Based on what energy
resources we have now, if we did not want to use nuclear energy as part of our portfolio, it
would require a long transition process. We can move away from nuclear power but it
would require building new facilities and require us to buy more power from the grid. The
power from the grid would come from natural gas or even more air polluting energy
sources. It's a complicated decision and in the end you have to choose your poison. Due
to the slow process of building the Yucca Mountain storage facility, Vermont Yankee will
have to store waste on site for many years. It may be possible at some point in the future
to re-process the waste.

Q: What are the true long-term costs (cradle to grave) of each energy source, not just the
point of generation costs?

A: The costs listed in the report were only intended to provide the costs for the utilities to
purchase the power from each source. Air emissions are different since in the near future
we will have to pay for a certificate to emit carbon. But those are the only other costs
included in the report. For true cradle to grave costs, we need to include the externalities.
We focused on carbon emission since those costs far outweighed most other
externalities. Other factors can be considered, but are considered on a subjective basis.

The Regional Greenhouse Gas Initiative will allow those states that do not use their entire
allocation to sell the unused credits. The money from the sale could be invested in energy
efficiency or clean energy generation projects. Alternatively, we could not sell the
allocation credit and choose to simply retire it and the carbon would not be generated.

Q: In light of the short time frame before 2 major contracts expire which supply two thirds
of our energy, why are we so far behind in the planning process?

A1: We are not that far behind. If those two contracts expire and we do not renew them,
the lights will not go out. The Hydro-Quebec contract expires between 2012 and 2015.
Even if we do not renew those contracts and do nothing else, the power will continue to
flow from the grid. There is also plenty of activity going on behind the scenes as we begin
the negotiation process.

A2: We are doing things right now including negotiating new contracts with suppliers.
Before we move forward, we want to hear input from the general public.



Q: What are the barriers and obstacles preventing Vermont from becoming a leader in
distributed energy?

A1: The most significant barrier is price. Small may be beautiful, but it is not cheap. Small
wind turbines are expensive. Solar can be built on a modular system, but any way you do
it is expensive. The cost is the issue and we need to make it economical.

A2: Biomass has some potential, especially given the wood resources we have in the
state. But even if we have the trees, we will need loggers available to work and currently
there is a shortage of loggers.

A3: Siting local facilities, even small ones, is complicated and can be difficult. The Public
Service Board’s decision in the Sheffield wind turbines project lays out a road map for
how to get a permit. Neighbors have the same right to participate in the permitting
process for a small facility as they do for a large facility so the process can get
complicated.

Q: How can we find the political and cultural willpower and capital in Vermont to reduce
our energy consumption to the levels of many European countries, which are half of ours
per capita?

A1: Vermont's energy consumption per capita is lower than most other states. Our
energy efficiency budget is already very high. The increased budget devoted to efficiency
measures will pay us back and we will see the benefits in the coming years.

A2: Europeans use more off-peak energy than we do, some for transportation and
heating. We could use plug in electric cars that we charge at night and when necessary
they could be used as an energy source at home.

Q: Why doesn’t Vermont just renew the contracts with Hydro-Quebec and Vermont
Yankee?

A: The real question is at what price can we renew those contracts. Right now we are
getting energy from both of those contracts at below market rate. For the new contracts
both Vermont Yankee and Hydro-Quebec want market rate, which is more than we are
currently paying.

Q: The Vermont Public Interest Research Group issued a report called “A Decade of
Change” that made many recommendations included getting 80% of our energy from the
current Hydro-Quebec contract plus Vermont based renewable energy resources. Our
energy portfolio could include the following Vermont based renewable resources: 20%
from biomass (wood), 2% methane (landfill and farms), 10% from Vermont hydro power
projects, 20% from wind farms, and 4% from small scale customer generated projects.
Can we wean ourselves off of energy from Vermont Yankee and adopt these
recommendations?



A1: The simple answer is yes. We want to diversify our portfolio. We need energy from
many sources, not just one.

A2: Obtaining 20% of our energy from wood biomass projects would require a big push
and is ambitious.

Q: Green Mountain Power was sold to a large Canadian company. What additional
resources will this large company bring to the table?

A: Our utilities are small and it is difficult to finance large-scale projects. With efficiency of
scale, Green Mountain Power will have resources to consider new larger projects.

Public Comments

C1: We do not fully appreciate the potential for global disaster as a result of climate
change. All of us will have to live on 20% of what we have now. We must plan a back-up
system that is not dependent on fossil fuels. We need a sustainable economy that gets all
its energy from within our borders. We should eliminate any obstacles to net metering.
We should be able to generate our own power and sell it back to the grid.

C2: We must make our decision soon on whether to close Vermont Yankee. On climate
change, we need to look beyond electricity and also focus on the greenhouse gases
produced when energy is used for transportation and heating. We need to be bold and
ask citizens to make changes and sacrifices. According to your charts, it appears that
Vermont consumes less electricity compared to the rest of New England. This may be
explained by the high percentage of second homes in Vermont that are not occupied
much of the year.

C3: | believe strongly in the potential for wind and solar energy. All commercial
consumers should have net metering.

C4: The sun will not shine at night and the wind will not always blow. Therefore, we need
to develop storage capacity for those technologies. The recent natural gas proposal was
shut down by a tiny group of activists. In negotiating with Hydro-Quebec, | know they will
be very hard-nosed negotiators. But we need to recognize that they have invested billions
in equipment and they need to sell the energy to a limited natural market.

C5: Thank you for this process. The debate must be on a national level. Carbon
swapping will be a shell game and a mess. Energy policy must be looked at on a national
level.

C6: Thank you for organizing this meeting. The materials read “energy efficiency is
available at all times and tends to reduce demand.” From an engineer’s perspective,
efficiency means getting a job done with less energy. Conservation means not doing a job



to save energy. They are different concepts. One reduces demand and the other the cost
of the demand.

C7: | appreciate the materials but have concerns about the comparisons between energy
sources on page 15. Energy efficiency reduces the impact; it doesn’t just have zero
impact. Nuclear waste is not just an impact, it is an off the scale impact. Solar heated hot
water is a cost effective option. The legislature passed a bill to make it easier to build
medium scale wind and hydro facilities, but the governor vetoed the bill.

C8: | think the school systems should pay more attention to energy conservation and
efficiency.

C9: The report is biased because it lacks cradle to grave costs, such as the cost of
mining for uranium. We must develop incentives for innovative technology. Vehicle-to-grid
systems could be an option because we could recharge the car batteries at work with
solar panels. Then after you drive home you recharge your car with renewable energy
there. Geothermal is not in the materials but it is economical and a site is planned in New
Hampshire. It may be cost effective for Central Vermont Public Service to help pay for
hybrids rather than build new power generating facilities.

C10: We must distinguish between municipal owned utilities, investor owned utilities, and
cooperatives. Municipal owned utilities take input from their residents. Central Vermont
Public Service is shareholder owned and interested in returns. We must think 100 years
into the future. Vermont Yankee is aging and will close down someday. Therefore the
question is do we want to generate another 20 years of nuclear waste without a place to
put it. It is short sighted to focus on Vermont Yankee as a solution. We must focus on
renewable alternatives right now.

C11: It would be great if micro-scale power facilities could be supported to allow for real
distributed power. The keypad polling did not allow us to fully express our opinion. How
do we give you our ideas? Efficiency Vermont should work on energy audits in schools
and educate children in the process. We need to focus energy efficiency resources on
school buildings.

C12: Base load is a big problem. Why did Vermont not buy the dams on the Connecticut
River when it had the chance? At this point they could have been self- funding.

C13: The sale of the dams on the Connecticut River was like a bankruptcy sale. The
dams went cheap and we missed a good deal because the governor does not believe in
public ownership of power generation facilities. In the 1970’s we woke up to realize that
our dependency on energy was a problem and that we needed to conserve energy.
Vermont may be a leader in the country on energy efficiency but we are still just
scratching the surface of energy efficiency. The energy star designation system is
misleading. If they improve the efficiency, the appliance gets a good energy star rating
even if it is still an inefficient appliance. A few years ago the Public Service Department
issued a report, which stated that we could reduce our demand by 30% through energy



efficiency. The current report now states that demand could only be reduced by 15%.
Why was this number lowered? Also, nuclear energy is not carbon neutral. Mining the
uranium, transporting the uranium, and storing the waste generate greenhouse gases.
The waste storage is the biggest externality there is.

C14: Vermont Yankee is deteriorating and has major safety issues. Maine Yankee was
shut down when it was near the end of its life span. It is unrealistic to think that Vermont
Yankee can run safely for another 20 years.



Vermont’s Energy Future Workshop
Summary of Panel Discussion and Public Comments
Rutland, Vermont October 30, 2007

Panel Discussion

Panel Members Dave Lamont, Vermont Department of Public Service
Richard Sedano, Regulatory Assistance Project
Bruce Bentley, Central Vermont Public Service

Q: What approaches have succeeded elsewhere to increase energy efficiency and
reduce consumption?

A: Many states emphasize energy efficiency but Vermont is known nationwide as a
leader in the field. In California, they view energy efficiency as a primary resource and
embrace it as a state policy. Importantly, the utilities are also supportive of energy
efficiency.

Q: How can we encourage community distributed energy projects?

A1: We are working on interconnectedness to make connecting to the grid an easier
process. An advantage of distributed energy is that the more prevalent it is the less new
transmission wires we will have to build. Net metering would allow homes with renewable
energy to run the meter backwards. You could also allow the homes to sell the energy
back to the grid at a wholesale rate.

A2: We have developed standard tariffs for larger community projects so that separate
contracts for each individual facility do not have to be negotiated from scratch.

A3: The Clean Energy Development Fund is funded by Entergy. The fund awards grants
to innovative projects including distributed energy.

Q: What can Vermont do so that small-scale wind generator projects do not get
squashed by NIMBYs?

A: ltis a difficult question because if the neighbors do not like a proposed project, they
have a right to participate in any permitting process. Public participation is required and
there is no way to streamline that part of the process.

Q: What is the potential for green design standards and can Vermont require it?

A1: Vermont passed Act 200 twenty years ago with the hope that towns would begin
energy planning on a local level. Some towns do it but most do not. Montpelier and
Bennington have energy planning committees because residents want it. Some of the
committees are working with each other, which is an exciting development.



A2: Rutland also has an energy committee and there is an opportunity for people to
participate in the process.

Q: What do you expect the new contracts for Hydro-Quebec and Vermont Yankee will
look like in terms of cost and the length of the contract?

A1: | expect the contract will be negotiated for close to market price. They can sell into
the open market for that price. Perhaps we can find a value for them to sell to us and then
we can negotiate a deal slightly below market price.

A2: We convened this workshop to find out what the general public wants. There is no
real incentive for anyone to sell us power below the market price. The Vermont Yankee
license must be approved by the legislature. The contract must demonstrate a benefit to
the state and a low price would be such a benefit.

A3: We may regret a fixed price contract if the market goes down. It makes sense to
have a balance of some long-term fixed price contracts and some at market price.

A4: Utilities can also stimulate competition by issuing a request for power and get bids.
We can also take risks and build our own power facilities.

Q: How do we create incentives in the energy market so that consumers pay attention to
the energy they use and the externalities produced?

A1: Vermont has joined the Regional Greenhouse Gas Initiative that caps CO2 emissions
and charges for higher emissions. Greenhouse gas emitting energy resources will
become more expensive.

A2: We communicate through our pricing structure. If we charge the same for energy at
all times even if producing it costs more at different times, we are not communicating well.
We could charge more for energy when producing the energy costs more. Smart meters
communicate to and from the customer. They let customers know when the prices are
higher and let the customers make their decisions accordingly.

Q: We want more of the power produced in Vermont to stay in Vermont. What is
Vermont’s power to control the export of power?

A1: There are two types of plants; utility owned plants and merchant owned power
plants. If you own and control the plant, you can dictate where the energy is used. If a
merchant owns the power plant, they can sell it anywhere they want unless restricted by a
contract.

A2: Electrons go where electrons go. Even if they are exported out of state, they still
make Vermont’s system more reliable because of transmission losses. Under the federal
transmission regulations, if it is in the national interest, the federal government can dictate
the transmission path along interstate lines.



A3: If the power is from a renewable source you can earn renewable energy credits.
States with renewable portfolio standards have created a market for renewable energy
and may buy renewable energy credits from us. Therefore, there is an incentive for some
of that power to be sold out of state.

Q: When will the technology become available to allow many homes to become energy
independent because they produce their own energy?

A: The technology is already there. The issue is the cost. We need a break through in the
economics of the technology so that more will be needed and then they will also get the
added benefit of economy of scale savings.

Q: How can demand side management be incorporated into state energy planning?

A1: We already do that through the use of least cost planning. Under that scenario,
utilities should adopt the least cost source, which is energy efficiency. The budget for
Efficiency Vermont has almost doubled recently.

A2: We can use peak load management. It may be cheaper to build back-up generators
to clip the peak than to build more plants and transmission lines.

Q: What is the potential for sustainable yield biomass projects and what size facilitates
sustainability?

A1: There are a few limiting factors such as the wood supply for large facilities designed
to generate 150 to 200 megawatts. Another limiting factor may be the availability of
loggers to cut the trees. A more practical size facility would generate 40 to 50 megawatts
thereby minimizing the transportation costs but still realizing some advantage from
economy of scale. Biomass plants should have a forestry and environmental plan for
each harvest, like the McNeil plant. A sustainable harvest plan could also be required
which would have a forester approve the plan to minimize impacts.

A2: The governor has a climate change webpage that looks at the environmental trade
offs between various options.

A3: Biomass can be used for combined heat and power plants. Otherwise if there is a
limited supply of wood, we need to balance generating BTUs and kilowatts.

Q: What can be done to educate realtors, builders, bankers, and contractors about the
need for energy efficiency?

A: | think sustained public engagement on a regular basis is necessary but it requires a
source of funding.



Q: What is the state doing to promote cutting edge technology such as combined heat
and power systems?

A1: The Clean Energy Development Fund in one way we are trying to fund innovative
cutting edge technology. But Vermont is small and therefore we cannot play much of a
role in research and development compared to larger states such as New York and
California. Those states have huge budgets for research and development. The Clean
Energy Development Fund can provide grants for the implementation of projects.

A2: We track the development of new technology but we are generally not the developers
of the new technology. There is an organization called the Electric Power Research
Group that is comprised of independent research and development organizations. We are
not members because it is expensive, but we still receive many of the benefits of their
work.

Q: Are there enough other energy choices available to consider not renewing the
contracts with Vermont Yankee and Hydro-Quebec?

A1: Yes, if we are willing to pay the costs.

A2: When the contracts expire with Vermont Yankee and Hydro-Quebec the lights will
not go out. We would just purchase the energy from the grid. But if demand exceeds
supply on the market, the price will go up. Deciding what path to choose depends on how
we value price certainty, absolute price, and the environmental impacts.

Q: What would it take to increase the use of system-wide decentralized energy sources?

A: In the 1930’s each town had its own source of energy. Than we had the idea that it
would be more efficient to string wires between the towns so that if a town generates
more power than it needs, it could pass the excess along to other towns that might need
it. We could go back to the old system but it would be best to have a balance of local
sources and centralized sources of energy.

Q: Since we get so much power from Canada are we at a greater vulnerability if for
reasons of national security or other compelling need, Canada may need to keep all of
the power it generates?

A1: Canada exports large quantities of natural gas to the United States. It is likely in the
near future that Canada will need to keep more of their natural gas in Canada. But there
will likely be an increase in demand for low carbon emitting energy resources and Canada
has plenty of those. They may need to build more dams or wind turbines, but they could
generate more power if they needed to.

A2: Quebec has huge capabilities to import hydro and wind power and will want to
continue importing renewable energy to the United States.



Q: How can we improve the reliability of the distribution system?

A1: The infrastructure is there. The challenges are the storms and the trees that fall on
the transmission wires. We have a good system, but it has its vulnerabilities. If everyone
drove a hybrid car and charged it off peak, then they could use the battery as a back up
power source in case there is a power outage. Underground lines are another possible
solution but burying the lines is an expensive option and still is not foolproof.

A2: We are working with the utilities on their tree cutting plans. We also have a Service
Quality Reliability Program (SQRP) that rates each utility based on their outages. If the
scores are too low, the utility is assessed a penalty.

Q: What are government and industry leaders doing and what are they prepared to do to
make renewable energy more available and cost effective?

A1: Renewable systems cost what they cost and many are not inexpensive. Renewable
energy certificates that require utilities to buy energy from renewable energy sources or
buy a renewable energy certificate is one option, but that does not necessarily make
renewable energy any cheaper. However, it should make it more economically attractive
to build renewable energy facilities.

A2: Net metering is one possible solution. Utilities must also meet increased load growth
with renewable energy sources. Some solutions such as cow power work because
consumers are willing to pay 4 cents per kilowatt more for it.

A3: States must adopt policy initiatives and work in concert with the utilities so that we
are all working together towards increasing the use of renewable energy.

Q: How do we change the regulatory policy to move towards increased sustainability?

A: All elements must work together towards a common goal. Efficiency Vermont can
promote energy efficiency and we must have rates that favor energy conservation. Siting
renewable energy facilities such as wind turbines and biomass generators will likely
continue to be challenging.

Q: How do we build leadership and support to invest in renewable energy and
conservation for a better future?

A1: We are already making that investment in our future. For example we doubled the
budget of Efficiency Vermont. While we will all pay for the increased budget, we will all
benefit from the investment. The Sustainably Priced Energy Enterprise Development
program (SPEED) requires that load growth must be met through the use of renewable
energy. That policy forces us to use more renewable energy.

A2: Through these workshops, the public has expressed a preference for renewable
energy and a willingness to pay extra for it. But we need to be careful and not impose that



choice on all people since lower income people might not be able to make the same
choice, even if they wanted to.

Q: Why can’t we change the rate design to promote energy efficiency?

A: If we change the rate design, there will be winners and losers. You can try and
minimize the number of people who will be detrimentally affected, but you can’t eliminate
it entirely. Low-income consumers who need to use energy during peak hours and who
cannot change their usage pattern would be put in a tough position. We must remain
aware of the social implications of potential rate changes because some people might get
hurt and we need to protect them.

Q: Why don’t we use biomass projects for combined heat and power?

A1: About 20 years ago there was a hope that biomass gasification would be the answer
but it has not been successfully developed and lived up to its potential. The technology
just is not there.

A2: The other part is cost. How do we use waste heat? There are cost issues associated
with that question especially when the need for the heat is not at the same location of the
power facility.

A3: Combined heat and power facilities may be possible for hospitals.

Public Comments

C1: All of our lives are affected by our energy usage. A few of the answers from the
panel were either vague or misleading. The panel also went blank for a moment when
asked what the state was doing to promote renewable energy. There were few specific
answers. But the audience knew what it wanted. We need to consider the externalities of
the resources. The fuel for nuclear power comes from Kentucky and the place that
creates it is the largest single electricity consumer in the country. The carbon footprint of
nuclear power is similar to the carbon footprint of natural gas. Approximately 63% of the
audience was opposed to Vermont Yankee. The audience is willing to pay more for clean
energy. We want an independent safety assessment of Vermont Yankee. Windham
county residents cannot buy insurance from damage associated with Vermont Yankee.

C2: Thank you for asking us for our input. We hope you implement what we are telling
you. The energy bill before Congress includes insurance for nuclear power plants. It also
may limit information available to the public because of concerns about national security.

C3: Thank you to the panel for attending the workshop. We still use non-renewable
resources to create renewable energy and need to move towards only using renewable
energy.



C4: We live in a different world and we need to change from our old ways. The demand
for oil is growing but the supply is leveling off or even declining. Also, the impact of
climate change cannot be underestimated. The decision making process on a public level
must keep those two paramount principles in mind.

C5: Foam board insulation should be required to display its R factor in a clear way. This
sample here has an R factor of 27 per inch and is fire rated as an A. It is a significant
improvement over fiberglass insulation. The state should publish a “frequently asked
questions” brochure on how to build your own combined heat and power facility and use
net metering. Homeowners who generate more power than they use should not lose the
excess credit. They should be able to sell it back to the grid.

C6: Peak oil concerns impact electricity costs. Society as a whole does not understand
the implications of the problem. The report did not include it as a limiting factor. We face a
huge challenge because in the future we will have less energy flow. Qil and other fossil
fuels are used to generate other energy sources, including the mining of energy
resources. If we do not consider the limited supply of oil, we are ignoring an important
issue. My plea is that you include the peak oil limitations in your planning.

C7: One element of the keypad polling was disturbing. In many questions we were asked
how much we would be willing to pay for a particular resource. But the demographics of
this audience are not a representative cross-section of Vermont. There are many more
college graduates in the audience who have a greater disposable income than other
Vermonters who are not here tonight. There is a potential social injustice issue.

C8: Nuclear power plants are dangerous and | once said that they are more dangerous
than nuclear bombs. But | am optimistic about the future because people are beginning to
understand the energy problems we face and the consequences. The technology will
hopefully follow. We need the political will to bring on the new technology. There are new
safe nuclear power plants being built in China that use an energy amplifier and produce
no waste. Photovoltaic energy may become more economical. We must abandon the old
nuclear energy technology that was developed in the 1950’s. That nuclear technology is
far from carbon neutral given the mining process that moves mountains and the crushers
used.

C9: The capital costs for a new nuclear facility are prohibitive because there are to many
variables. Uranium is a finite resource and there is a risk of external events. In addition,
there has been no cradle to grave decommissioning of a large-scale plant completed to-
date.

C10: Thank you to the panel for attending the workshop. Some renewable energy
solutions fit the state’s resources because it uses our land resources and also offers
recreational opportunities. The solution is to use ski resorts to develop wind energy
facilities.



C11: The report included advantages and disadvantages of various energy resources. |
would like to add that nuclear energy impacts wildlife habitats because warm water is
discharged into the river for cooling. For coal, we need to look not only in Vermont, but
also to the impacts of the mining where they are tearing mountains apart. For wind power
aesthetics, | personally would rather look at wind towers rather than junkyards. In the
keypad polling, Hydro-Quebec was more popular than Vermont Yankee. Can we count on
Hydro-Quebec for power in the future, especially now that the Canadian dollar is on par if
not higher than the U.S. dollar? We need to diversify, even if we are only taking small
steps right now.

C12: Oil will become less available in the future, not just more expensive. As a result, it
will cost more for manufacturing and to maintain our infrastructure. If there is no oil
available, we may need to convert to electricity to heat our homes. This will impact
electrical power supply.



Appendix E: Regional Workshop
Background Document
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Introduction

THANK YOU FOR YOUR INTEREST in Vermonts Energy
Future, an effort to engage the public in helping to
shape Vermont’s electricity future. This effort will as-
sist in informing decision makers about how best to
plan for Vermont’s future electricity needs. Autho-
rized in 2006 by the Vermont Legislature (Act 208),
this process has been endorsed by the Governor and
the Joint Energy Committee.

Why plan now? Currently, Vermont imports
about half of its electricity from out-of-state sources,
primarily from Hydro-Québec and the New England
Power Pool. Vermont obtains approximately one-
third of its energy from the Vermont Yankee Nuclear
Power Plant. The state has been a leader in biomass-
produced electricity for over 20 years and spends
more per capita on energy efficiency than any other
state. As a result of previous decisions, Vermont has
the lowest electricity rates in New England and one
of the lowest electricity-related carbon footprints in
the nation.

However, in 2012, contracts providing for two-thirds
of the state’s electric power begin to expire. This leaves
the future source of Vermont’s electricity open for dis-
cussion and examination. Choices about the future
will have to be made and will require weighing trade-
offs among cost, reliability, environmental impact,
large and small scale generation, and in-state versus
out-of-state sources.

What is the process? Vermonts Energy Future
will employ two important means to enlist the pub-
lic’s help. The first are five public workshops to be
held across the state over the month of October. In-
terested Vermonters are being asked to attend one of
those workshops in their region to learn more about
electricity choices, to deliberate with fellow citizens,
and to offer their viewpoints using a technology called
keypad polling. The second means of involving Ver-
mont citizens is a process called Deliberative Polling,
which has been used in Nova Scotia and in Texas for
energy planning. Deliberative polling involves select-
ing a representative sample of some 200 participants
from across Vermont and bringing them together for
a weekend of education, deliberation, and polling.

Why participate? Your input matters. Vermonts
Energy Future is an opportunity to help shape the dis-

cussion and to influence decision makers early in the
planning process. Your input will help all parties in-
volved in energy planning and decision making—the
Governor, the Legislature, the Department of Public
Service, and the utilities—to understand Vermonters’
concerns and priorities as they consider the best mix
of energy resources to serve Vermont in the coming
years.

Who has helped shape the process and cre-
ate these documents? An Advisory Committee
and Resource Panel made up of individuals represent-
ing diverse points of view spent many hours together
to help develop this background document. The goal
was to prepare materials to expose Vermonters to the
full range of views concerning planning for Vermont’s
electricity future and the many issues involved. Giv-
en the diversity of views, not all of the advisors would
agree about what Vermont’s energy future should be,
but all would concur that Vermonters should have the
benefit of hearing from a variety of perspectives.

Where and when will the public workshops
be held? The free public workshops will be held
over the month of October. Each event will open
with registration and a light dinner at 5:30 PM, start
promptly at 6:00 PM, and run until approximately
10:00 PM. The locations and dates are listed below.
Registration is required. To register for one of these
events, go to www.vermontsenergyfuture.info. Please
register for and attend the workshop closest to you.
To ensure broad and diverse participation from across
the state, participants may only register for one work-

shop.

Oct. 3, 2007
St. Johnsbury Elementary School, St. Johnsbury, VT

Oct. 17, 2007
South Burlington High School, S. Burlington, VT

Oct. 18, 2007
Montpelier Elks Club, Montpelier, VT

Oct. 29, 2007
Dean Technical Center, Springfield, VT

Oct. 30, 2007
Rutland Intermediate School, Rutland, VT

Vermont’s Energy Future
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Notes

The Vermont Council on Rural Development published a report called the Vermont Energy Digest in April, 2007.
The report, authored by Brenda Hausauer, is an inventory of renewable energy and efficiency projects and programs

in Vermont and was quoted extensively in Chapter Two on Renewables.
The Vermont Department of Public Service published Utility Facts in 2006 and updated it in August 2007. This
document is the source of most of the tables and graphics found in the Background Section of this document.
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Chapter 1: Background Information

Introduction: Vermont Needs to Make
Decisions about Future Resources for
Electricity

Vermonts Energy Future presents an opportunity to
help shape the discussion and to influence decision
makers early in the planning process. Your input will
help all parties involved in energy planning and deci-
sion making—the Governor, Legislature, Department
of Public Service, and the utilities—to understand
Vermont’s concerns and priorities as they consider
the best mix of energy supplies to serve Vermont in
the coming years.

This chapter provides background information on the
current state of electricity in Vermont. It covers such
issues as:

e Sources of electricity in Vermont;

*  How electricity is currently supplied to Vermont
users;

*  Typical electric rates in Vermont;

*  Basics of electrical energy, from the regional pow-
er market to understanding peak load; and,

*  Other important factors that influence think-
ing about electricity in Vermont, such as climate
change.

Over two-thirds of Vermont’s electricity comes from
two large contracts that are expiring soon. Contracts

with Entergy, owner of the Vermont Yankee Nuclear
Plant, expire in 2012, and contracts with Hydro-
Québec in Canada begin to expire in 2012.

Additionally, a number of contracts with Indepen-
dent Power Producers for in-state hydro-electric and
wood chip plants expire in the same time frame. But
the lights will stay on—electric utilities in Vermont
operate under a common system and are part of the
New England Grid, enabling them to buy electricity
on an as-needed basis called system power.

The expiration of these contracts, however, enables
Vermont to evaluate its electricity future and to weigh
options in energy contracts and sources, which vary
widely in cost, price stability, and economic and envi-
ronmental impact.

This presents an opportunity for Vermonters to ex-
press a preference as to where their energy dollars

should go.

Figure A (below) shows the changes as contracts ex-
pire.

It would be a significant challenge for any state to
replace this proportion of its electricity load.

Both the Vermont Yankee and Hydro-Québec con-
tracts are relatively inexpensive by today’s standards,
costing 4-7¢ per kilowatt-hour compared to current

Figure A: Committed Resources as of 2006
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market prices of about 8¢ per kilowatt-hour.
Additionally, nuclear and hydro power produce little
to no greenhouse gases, unlike natural gas, oil, or
coal.

As you can see, the decisions we face on the future of
our electric supply are very important.

Some Helpful Information About Elec-
tric Generation, Transmission, and Re-
source Planning in Vermont

Electric Utilities

Twenty separate electric companies provide electricity
to homes and business in Vermont. Each fits into one
of three categories:

* Investor-Owned Companies, including Cen-
tral Vermont Public Service, Green Mountain
Power, Vermont Marble

*  Municipal Electric Departments, such as Bur-
lington Electric Department and the Village of
Ludlow (there are fifteen of these)

*  Electric Cooperatives, including Vermont Elec-
tric Cooperative and Washington Electric Coop-
erative

Electric utilities are responsible for the following:

*  Procuring Power (one-half of Vermont’s electric-
ity is purchased from generation sources located
out of state)

*  Building and Maintaining Generation Sources
(on a limited scale)

*  Building and Maintaining Transmission and
Distribution Lines

e Conducting Long-Term Planning
*  Managing Local System Reliability
*  Metering and Billing for Retail Sales

*  Collecting Funds to Support Demand Side
Management (DSM) Programs (energy effi-

ciency)

Electric utilities differ in governance (who makes the
decisions) and ownership (who puts up the investment
capital, takes the risk, and earns the returns).

A municipal electric supplier might have more flex-
ibility to develop a localized generation mix, but may
have fewer customers to share research costs in new or
experimental technologies.

Rates for a// utilities are approved by the Vermont
Public Service Board.

Electric Generation in Vermont

Vermont purchases about half of its electricity from
generation sources in other states or in Canada. With
the exception of energy from the Vermont Yankee
Nuclear Plant, electricity generated in Vermont is
mostly hydro or wood-fired.

Electricity usage in Vermont peaks at around 1,100
MW in the summer, 46% of which is imported. The
average usage is 700-750 MW.

While there are advantages and disadvantages to im-
porting energy, one question is whether this level of
imports concerns you as a customer.

Vermont also exports energy—>55% of power from
the Vermont Yankee Nuclear Plant is sold to other
New England customers.

Electricity Consumption in Vermont

A good way to think about electricity consumption is
in terms of fuel type. Each fuel type has its advantages
and disadvantages, differing in price, environmental
impact, and other factors.

Figure B (following page) shows fuel types used to
generate the electricity consumed in Vermont. The
area labeled “System Power A” represents purchases
from New England’s power market.

The area labeled “System Power B” represents power
purchased from the New England market in which
the renewable attributes were sold.

For comparative purposes, Figure B shows electricity
sources for New England and for the United States.
One factor not reflected in these charts is that Ver-
mont has one of the most aggressive energy efhiciency

Vermont’s Energy Future
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Figure B: Electric Energy Supply in Vermont,
New England, and the United States
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programs in the U.S. (based on expenditures and sav-
ings per customer). Vermont has created a unique
Energy Efficiency Utility to implement efhciency
programs instead of requiring distribution utilities to
do so, as is more typical in the U.S. Additionally, the
Burlington Electric Department administers its own
efficiency programs.

Vermont has spent over $100 million on energy ef-
ficiency measures over the last decade, which have
saved the state approximately 5% of its total electric-
ity between 2000-2006.

Customers pay for these efficiency investments
through a charge included in their monthly electric

bills.

Energy efﬁciency as a resource, new investments in
efficiency, and the ways efliciency helps to control de-
mand will be topics central to the discussions.

Electric Transmission and Distribution in
Vermont

The ability to move electric power from the genera-
tion source to the point of consumption is critical in
electric resource planning.

The transmission system in Vermont is operated by
Vermont Electric Power Company (VELCO), which
is responsible for moving electricity in bulk over large
power lines.

The smaller power lines, or distribution lines, are
owned by your local electric supplier.

VELCO was formed 50 years ago as the nation’s first
transmission-only company—a company that trans-
ports but does not generate electricity—a concept
that has spread to many other states.

VELCO is controlled by fourteen of the state’s utili-
ties, with CVPS and Green Mountain Power owning
86%.

Since Vermont is a large importer of electricity, it is
important to ensure there is enough capacity in its
transmission system to import from New England,

New York, and Canada.

Many factors impact transmission capacity. These in-
clude the type of generation source, its distance from
customers and existing transmission lines, and wheth-
er or not the source is in-state.

When transmission lines meet their maximum capac-
ity, an increase in transfer limits or new lines may be
required—although it is difficult to get permission to
build new transmission lines in Vermont.

Strain on the transmission system, however, can be
eased if a generation source is located close to its cus-
tomers and through the use of various efficiency pro-
grams such as peak shaving (reducing peak load).

You may want to consider the impacts on the trans-
mission system (and the impacts of the system) as you
think about the various options to meet consumer
demand for electricity.

Types of Customers

Another challenge in electric resource planning is to
consider the relative impact of the various options on
different types of customers. The basic customer types
include:

¢ Residential
¢ Commercial
e Industrial

A typical residential customer in Vermont uses 600
kilowatt hours (kWh) per month and pays an average
bill of $80 per month.

A typical commercial customer, such as a small restau-

rant, might use 3600 kWh and pay $400 per month.

It is difficult to define the “average” industrial cus-
tomer, since usage varies greatly from customer to
customer and industrial customers pay on a different
scale. But on the whole, industrial users tend to be
more sensitive to the cost of electricity, as it makes up
a greater portion of their total business expenses.

Consider a large industrial customer such as IBM.
IBM uses approximately 24% of the electricity sold
by Green Mountain Power and 8% of the total elec-
tricity sold in Vermont.

Vermont’s Energy Future
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For some companies, electricity can comprise as much
as 20% of annual costs. Because of its size, the average
industrial user pays just over 8¢ per kWh compared
to the residential rate of just over 13¢.

Different Customers and Customer Types
May Seek Different Values

One of the issues that interests Vermont decision
makers is whether you would pay a premium for cer-
tain electricity generation options, such as cleaner and
healthier options, or more stable prices in the future.

Customers who normally pay $100 per month may be
willing to pay an additional 10%, or $10, per month
for these options, valuing their potential benefits.

Such a rate increase, however, may have different im-
plications for a business, an industrial customer, or
an institutional customer, such as a school, than for a
residential customer. Whether required by law or by
the realities of competition, paying additional costs
will likely be a tougher choice for some customers.

Customer willingness to pay more for valued options
is the central question of this trade-off process.

Energy choices are not always straightforward. With
new investments in efficiency programs and technol-
ogies, rates may rise to cover fixed costs. However, be-
cause you use less energy with these efficiencies, your
overall bill should decrease.

To make a trade-off, customers must weigh their feel-
ings about renewables with the risks involved.

Usage By Customer Type

Figure C (following page) provides background on
electricity usage by customer type. The chart com-
pares usage in Vermont, New England, and the U.S.
for residential, commercial, and industrial custom-
ers.

Figure D (following page) shows that residential use
per customer in Vermont is less than New England

and the U.S. as a whole.

Operation of the Regional Power Market
and the New England Grid

That electricity cannot be stored presents additional
challenges in energy planning. At any given time,
the amount of electricity generated and the amount
used must match exactly. If not, voltage can fluctuate,
breakers can trip, and the power can go out.

However, we have grown accustomed to a highly reli-
able electricity supply in the U.S., having learned that
larger electrical systems are easier to balance.

Whereas electric utilities initially formed small mutu-
al reliance grids, these grids have evolved and merged
into an interconnected system called the New Eng-

land Power Pool (NEPOOL) operated by ISO New
England.

The ISO (Independent System Operator) is overseen
by federal regulators with state input. The ISO moni-
tors electricity demand and instructs generators to
start, stop, and ramp up or down to meet needs ex-
actly—a process called dispatching.

The ISO uses a complex computer program to dis-
patch electricity that considers many of the same at-
tributes you will think about when considering gen-
eration options.

These attributes include price, fuel costs, response
time, and how quickly the generator can ramp (oper-
ate at various levels). Natural gas and certain hydro
generators ramp well, while nuclear, wind, and other
hydro generators do not.

The ISO also operates the electricity markets, which
closely relate to the dispatching process. Each elec-
tric supplier is responsible for generating or contract
for enough electricity to meet demand. There are two
ways to purchase electricity—through a bilateral con-
tract or from the spot market.

In a bilateral contract, a utility contracts with a gen-
erator or a wholesale market seller to provide a set
amount of energy for a certain period. Bilateral con-
tracts make up 80-90% of the electricity that retail
electric utilities and the New England grid obtain
through contracts.

Vermont’s Energy Future
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Figure C: Percentage of Retail Electricity Sales
by End-Use Sector 2006
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electric demand by end-use sector parallels the national average, but differs significantly from the New

England average.

Figure D: Residential Per Capita Use of Electricity in Kilowatt Hours
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Contracts with Hydro-Québec and with Vermont
Yankee are bilateral.

Since demand for electricity is constantly changing
based on factors such as the weather and the amount
of outside light, there must be a market that balances
the difference.

The spot market, or the short-term market, makes up
the other 10-20% of the electricity market. In the
spot market, utilities bid on energy “as needed” to
meet demand—paying for energy on an hourly auc-
tion-market price.

The prices of the spot market are more volatile, since
its suppliers do not have time to smooth out highs
and lows, being subject to fuel availability and trans-
portation risks.

At times, spot market electricity is more expensive
than long-term contracts; at other times it is cheaper.
Hence, electric utilities vary the amount of spot mar-
ket purchases in their portfolios based on price risks,
playing the market.

Theoretically, it would be possible for local electric
companies to rely mostly on the spot market, but this
is rarely done due to the price risks. At times, prices
can grow so high that a utility relying heavily on the
spot market would not be able to pay its bills without
an emergency rate increase to its customers.

This is an outcome most utilities would prefer to avoid,
despite the opportunity to underprice the market at
other times; it would be a risk comparable to day-
trading in the stock market with borrowed money.

When utilities bid on energy in the spot market, the
ISO stacks the bids, or ranks them by price, dispatch-
ing electricity starting with the lowest-priced bids un-
til demand is met. The price at which demand is met
and the auction clears is called the clearing price.

All accepted bids receive the clearing price, even those

cheaper bids stacked below it.

This may seem like an unusual way to accept bids,
but most power markets operate in the same way.

Research has shown that this system produces lower
prices overall and stimulates more active bidding over
time. In fact, most other commodity markets oper-
ate in this manner, including the corn market, where
producers of similar products are paid the same price
regardless of their production costs.

In New England, this clearing price (also known as
the marginal price or spot market price) most often is
determined by a natural gas-fired electric generating
plant. The amount of electricity a supplier obtains
from the spot market greatly impacts overall electric-
ity prices, as most bilateral energy contracts use fore-
casted spot prices as the basis for a contract price.

Understanding Peak Load

Electric systems are designed to meet peak load, the
moment when power demand is highest.

In order to participate in the ISO power market, utili-
ties are required to have, or to contract for, the capac-
ity to meet their expected peak demands plus an ad-
ditional 15% for unexpected generation outages and
severe weather.

Generators are primarily classified as one of three
types of units:

* Base Load Units operate year-round except dur-
ing periods of maintenance. Base load units,
except for nuclear, can change output to handle
daily load swings, but are not cycled on and off.
These units tend to have higher fixed costs (con-
struction costs) and lower variable costs (fuel and
operating costs) and produce large amounts of
power. They are fueled by low or no-cost fuels
such as coal, large-scale hydro, wood, or nuclear

fuel.

* Intermediate Load Units operate in times of
increased seasonal demand, typically in sum-
mer and winter, when base load units alone
cannot meet demand. Mostly fueled by natural
gas, they tend to have moderate fixed costs and
higher variable costs than base load units. Hydro
plants, to the extent their output can be con-
trolled, are considered a mix of base load and
intermediate load.
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e Peaking Load Units operate in times of high-
est demand, such as mid-afternoon on an ex-
tremely hot day. They are dispatched only at
peak times—when base load and intermediate
load units cannot meet demand, which is typi-
cally less than 5-10% of the year. Fueled by oil
and natural gas, they have lower fixed costs but
high variable costs. Generally, they are the most
expensive units to operate.

Other resource types, such as run of the river hydro,
solar, and wind-powered generators do not fit into
these categories. These generate power only when the
energy source is available and are not dispatchable.
However, they displace other forms of generation on
the grid—generally, fossil-fueled units. For this rea-
son, most renewable-fueled plants benefit a power
grid with other variable sources, such as natural gas or
wood-fired generators.

Efficiency can serve as an alternative to such genera-
tion sources. Available at all times, efficiency helps to
reduce demand.

In demand response programs, for instance, customers
can respond to periods of high demand by reducing
the use of air conditioners or pumps.

Typical Electric Rates in Vermont

Electric rates in Vermont are regulated and approved
by the Vermont Public Service Board. Most surround-
ing states have competitive energy markets, in which
consumers can choose their electric suppliers.

In Vermont, each electric utility has a geographically
defined service territory and is required to supply
power to anyone located in that territory.

Figures E and F compare rates in New England for
2005 and 2006.

Electric bills are a product of the applicable rate and
the amount of electricity used. While the rate is set
by the state, consumers can control the quantity of
electricity they consume through efficient appliances
and wise use.

Vermont is a national leader in energy efficiency, and
one issue under consideration is how much Vermont
should invest in efhiciency to meet demand.

Currently, efhiciency funds are collected through a sys-
tem benefit charge and spent on a wide-range of cost-
effective programs throughout all customer sectors.

Externalities

The production of electricity involves many costs—
some of which are borne by the consumer and some
of which are passed on to society at large.

Costs typically borne by the consumer include the
fuel and capital costs of generating electricity. Costs
passed on to society at large include emissions from
power plants (particulates and mercury) and the relat-
ed healthcare costs associated with pollution—these
are called externalities.

There have been efforts to include a greater portion
of externalities in the production costs of electricity.
Initial efforts included requiring emitters to clean the
sulfur from flue gases with scrubbers or by purchasing
lower sulfur fuels.

More recently, generators have been required to ob-
tain permits in order to emit various pollutants into
the air. The annual allocation of permits is limited,
thereby reducing the aggregate pollution from a par-
ticular generation type. Renewable Energy Certifi-
cates (RECs) are a similar device, in that they include
externality costs for cleaner generation in the rates we
pay for renewable resources.

Legislation instituting renewable portfolio standards
has been put in place by elected officials concerned
about pollution associated with electricity generation
and eager to see the renewable energy industry grow
in their states.

The additional costs, which are passed on to consum-
ers, represent those societal values as perceived by
various state legislators and send a price signal to con-
sumers regarding their use of electricity.

Vermont’s Energy Future
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Cents/kWh

Figure E: Average Rates VT vs. New England through January 2007
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Figure F: Average Retail Price of Electricity to Ultimate Customers by
End-Use Sector - 2006 (Cents per KWh)
Residential Commercial Industrial All Sectors

New England 16.2 14.6 11.1 14.6
Connecticut 16.8 13.8 12.0 14.7
Maine 14.5 12.4 8.9 12.2
Massachusetts 17.0 15.8 11.4 15.4
New Hampshire 14.9 13.8 12.2 13.9
Rhode Island 15.1 13.6 12.0 13.9
Vermont 13.5 11.7 8.3 11.4
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Vermont and Climate Change

The combustion of hydrocarbon-based fuels—in-
cluding gasoline, natural gas, oil, and coal—releases
greenhouse gases, which trap heat in the atmosphere
and cause temperatures to rise. Global impacts of cli-
mate change could include rising sea levels, the ex-
tinction of species, and extreme weather events.

Those in favor of aggressive climate change action
plans say that if preventative measures are not tak-
en, global warming could impact the landscape and
economy of Vermont—from the number of skiing
days to the habitat of the sugar maples.

They point out that a number of energy sources—so-
lar, wind, geothermal, efficiency, and nuclear genera-
tion—do not create greenhouse gases or contribute to
climate change.

Two-thirds of the electricity in Vermont comes from
nuclear and hydro power (which are carbon-neutral)
and the State’s vast quantity of trees helps to offset
its greenhouse gases. Nonetheless, Vermonters have
undertaken a number of measures to stabilize global
climate change.

In 2001, New England Governors and Eastern Cana-
dian Premiers signed an agreement to reduce green-
house gas emissions in the region to 1990 levels by
2010, to 10% below 1990 levels by 2020, and even-
tually to reduce emissions by 75%. These reductions
will occur in all sectors—transportation, electricity,
agriculture, and industry.

In 2005, Governor Douglas issued Executive Order
07-05, establishing a Governors Commission on Cli-
mate Change (GCCC) and a broad-based group of
Vermont leaders to develop a comprehensive Vermont
Climate Change Action Plan by Fall 2007.

The GCCC is to oversee a public effort to examine
climate change impacts on the state. This includes
securing input from all sectors regarding existing,
planned, and potential ways to reduce greenhouse gas
emissions, helping to educate the public about such
opportunities, and considering ways to save money,
conserve energy, and bolster Vermont's economy, nat-
ural resources, and public health.

Ten Northeastern and Mid-Atlantic States, including
Vermont, have entered into an agreement known as
the Regional Greenhouse Gas Initiative (RGGI), to
establish a regional cap on greenhouse gas emissions
from electricity generation.

Beginning in 2009, carbon dioxide (CO,) emissions
from fossil fuel-fired power plants in participating
states will be capped at levels based on average emis-
sions from 2000-2004 until 2015. Participating
states will then reduce emissions incrementally over a
four-year period to achieve a 10% reduction of CO,
emissions by 2019.

RGGI will reduce emissions through a cap-and-trade
program, in which power plants in participating states
must pay to pollute. In a cap-and-trade program, the
state will sell “allowances” to power plants.

One allowance corresponds to one ton of CO, emit-
ted by a power plant. Each power plant is required to
acquire allowances to cover its emissions.

While plants may buy or sell allowances, a limited
number of allowances will be sold by the state and
each state will have an emissions cap. Allowances will
be allocated to each state and auctioned annually. The
proceeds generated through the program will be used
to build cleaner generation sources, invest in energy
efficiency, or reduce rates.

Coal-fired, oil-fired, and gas-fired electric generating
units with a capacity of 25 megawatts or more will be
included in the program. Debate on similar programs
is taking place at the national level in Congress.

Depending on your point of view, climate change
action plans either complicate electricity planning
or create a market-based approach to reducing emis-
sions. Decisions on this issue will have an impact on
generation sources in the future. We are interested to
know what you think.

Renewable Portfolio Standards and Sys-
tem Benefit Charges
A Renewable Portfolio Standard (RPS) is a require-

ment, usually implemented through legislation, for
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utilities to obtain a percentage of their energy from
renewable sources.

Utilities unable to secure sufficient supplies must pay
default charges into a renewable energy development
fund. All New England states except Vermont have
an RPS.

However, Vermont does have System Benefir Charges
(SBC), which collect a portion of utility rates to fund
efliciency programs. Other states also have SBC funds
for renewable resources.

Power Supply Contracts Versus Invest-
ments in Power Plants

Essentially, there are three ways utilities obtain the
electricity delivered to customers. A utility can:

1. Build and operate a power plant that generates
electricity

2. Enter into a contract to purchase electricity from
another supplier

3. Buy electricity on the market as it is consumed,
known as “pay as you go”

Almost all Vermont utilities practice some combina-
tion of these three methods. The differences between
them relate less to the particular fuel source itself than
to the degree of future price certainty desired and the
ability of the utility to borrow, invest, or put up secu-
rity for long-term contracts.

Some utilities in Vermont do not have the financial
capacity (the credit rating or investment capital) to
consider all options. Some energy suppliers can only
sign short term contracts, while others may be unwill-
ing to enter into long-term construction programs
due to the risks inherent in such ventures.

Federal Level Support for Different Types
of Generation

Support for various types of generation has been pro-
vided at the federal level because Congress believes it
advances the public interest.

Federal support includes funding for research and de-
velopment, federal insurance, tax credits for produc-
tion, favorable tax treatment in the form of acceler-
ated depreciation, and assistance in projects that cross
state lines. Some examples:

*  Nuclear power has received federal insurance
and federal support for research and develop-
ment. Further, the federal government has as-
sumed responsibility for finding the long-term
solution for spent nuclear fuel.

*  Wind power has received support for research
and development, and receives tax credits for

each kW produced.

*  Oil and gas production receives accelerated de-
preciation.

*  The production of energy from landfill gas has

received tax credits.

Federal energy legislation passed by Congress extend-
ed some of these programs, including tax credits for
wind, and created some new programs to encourage
the construction of new nuclear plants.

Additionally, pending legislation in Congress would
extend support to various kinds of generation as an
indication of the importance of energy development
to national security, economic, and environmental
goals.

so under consideration is a national renewable
Al d derat t | bl
portfolio standard similar to programs passed by sev-
eral states.

Putting the Need in Context—How Much
Power (Buy or Build) Do We Need to Plan
For?

You can now begin to apply some of the terms and
concepts this section has introduced.

Vermont relies on contract and purchased power, and
its needs are often stated in terms of megawatt-hours
(MWh). Electric sales in Vermont totaled 5.8 mil-
lion MWh in 2005. Vermont Yankee provided 35%
of this, and Hydro-Québec provided an additional
28%.
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State-negotiated contracts with Independent Power
Producers (consisting of several small hydro and
wood facilities) provided another 8%. As each of
these contracts expire, a total of 3.9 million MWh
(out of 5.8 million MWh) will need to be replaced,
mostly within the 2012-2015 time frame.

This can be accomplished by taking any one, or a
combination of, the following actions:

1. Renewing existing contracts with updated
terms;

Signing new contracts;
Building new generation facilities;

Reducing demand through energy efficiency;
or,

5. Purchasing power on the spot market.

Demand in Vermont is projected to reach 1,274
MW (megawatts) in 2012. Even if new genera-
tion sources are built, Vermont will still need an
additional 700 MW to meet this demand. While
energy need grows an additional 20-30 MW per
year, efficiency programs and demand reduction are
projected to more than offset such growth.

It is likely that Vermont will meet its needs through
a combination of new contracts, increased energy
efficiency programs, and the construction of new
generation sources.

As you will see in the next chapters, all options have

both benefits and drawbacks. B

Understanding Units of Electrical Energy
The following units of electricity may be thought
of in terms of the amount of electricity needed for
a specific use and duration, such as powering a
light:

Watt The lowest common unit of power, such as a
100-watt bulb (or 5 20-watt CFL).

Kilowatt (kW) 1,000 watts. The power, or gener-
ating capacity, necessary to light ten traditional
100-watt light bulbs (or 50 20-watt compact fluo-
rescent lights).

Megawatt (MW) 1,000 kilowatts. This measure of
electricity is used to discuss resource needs. For
example, a typical electrical generating plant burn-
ing natural gas would be sized to provide 50 to
250 MW of capacity. Vermont uses 1100 MW elec-
trical power at the time of the peak demand; the
average load is 700-750 MW. Utilities keep about
15% of a reserve margin to ensure reliability in the
event that power is unavailable.

Kilowatt-hour (kWh) The electric energy con-
sumed to light ten 100-watt light bulbs (or 50 20-
watt CFLs) for one hour. A typical home in Vermont
averages about 600 kilowatt-hours of electricity per
month, and you can find your monthly usage ex-
pressed in kWh on your electric bill.

Megawatt-hour (MWh) The energy in one mega-
watt of power consumed for one hour, or the en-
ergy consumed when 10,000 100-watt light bulbs
are lit for one hour.

Capacity The ability to generate electricity. Ca-
pacity is usually discussed in relation to the abil-
ity to provide enough electricity for peak times.
The measurement for capacity is either kilowatts
or megawatts. Costs for constructing capacity are
usually thought of as fixed costs, such as construc-
tion costs. New generating plants being discussed
will have a capacity rating that indicates the amount
of electricity they could produce at full output.

Energy The amount of power generated and con-
sumed over a period of time. Energy has a time el-
ement and is measured in kilowatt-hours or mega-
watt-hours. Energy production costs are usually
thought of as variable costs, as in the cost to start
up and shut down plants and the fuel required to
generate electricity.
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Chapter 2: Comparing Attributes of

Resource Options

IN ADDITION TO THE RELATIVE COST of various re-
source options for Vermont, there are a variety of oth-
er attributes and factors that may influence how you
feel about the resource choices facing Vermont. These
include environmental impacts, sustainability, price
fluctuation risk, and local control, among others. In
this chapter we highlight some of the factors you may
want to consider, and provide comparative tables on
two of them: cost and environmental attributes.

WHICH ATTRIBUTES ARE MOST
IMPORTANT TO YOU?

Cost

Think about the upfront costs and operating costs
of each option. For example, coal-based options cost
more to build than gas or oil-based options, but have
cheaper fuel. Nuclear uses cheap fuel, but also entails
long-term waste disposal costs. Wind and solar fuel is
free, but not always available, so they are often paired
with other generation options. Contracts for energy
will likely have no upfront costs, but will obligate the
utility to pay in the future.

Figure G compares the relative cost of resource op-
tions for Vermont. The data was compiled by the
Vermont Department
of Public Service, based

on a variety of recent

and the total cost in cents/kWh in 2007 dollars. These
costs do not include “externality costs.”

The energy efficiency numbers in the figure are pre-
sented two ways—both including non-electric savings
from reduced operation, maintenance and replace-
ment and other resource savings (water and fossil
fuel) and without those savings. Please note that the
renewable resources in the chart (solar, wind, wood
and hydro) generally benefit from the ability to sell
renewable energy certificates (RECs) at 2-3 cents/
kWh—which would effectively reduce their costs be-
low those shown in Figure G, but you would not be
able to claim the source as renewable.

The cost table in this chapter was derived from a more

detailed table in the Appendix.

Risk

Resources come with varying amounts of risk. Risk
can often be managed through practices such as diver-
sification—spreading out investments and contracts.
Potentially, diversification could mean committing
less to a source than would be attractive. To what
extent should diversification be a priority in future
resource investment?

Figure G: Relative Costs for New Electricity Options in Vermont

(in 2007 cents/KWh)

peer review studies. The

numbers are generally -
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ergy efficiency devices); Natural Gas / Oil: Combined Cycle 1 6 7
the operating costs to Nuclear 4 2 6
run a generating plant Solar 30 0 30
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tion and maintenance, Wood 4 5 9

and emissions permits);

For more information about these technologies, see Chapter 3 and separate appendices document.
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Predictable Bills

In recent years, gas costs have been unpredictable.
Oil also shares that unpredictability. While long-term
contracts for either fuel or power as a combined prod-
uct can provide more certainty, they often come at a
premium when sellers demand some of the upside.
The price of wood, even as a byproduct, varies based
upon conditions in the forest products industry.

A look at current Vermont power supplies indicates a
strong preference for price certainty.

The contract with Hydro-Québec includes price terms
that were set at the beginning of the contract and are
completely disconnected from fossil fuels. The con-
tract with Entergy Vermont Yankee is also a stable
price with no fossil fuel connection. In addition, Ver-
mont utilities obtain a significant amount of power
from local hydro and biomass sources that have had
stable prices disconnected from fossil fuels.

These outcomes, however, have not come about by
chance. Regulators, utilities, and political leaders of
prior decades have voiced a preference for Vermont to
manage risk by locking in price terms or minimizing
correlation with fossil fuels, even if it means paying
more at some times. We will be interested to see if you
agree with these choices.

Least Consumption of Finite Resources

The sustainability of a resource can also be a consid-
eration. While the debate continues over exactly how
much gas and oil remain in the world, it is clear that
these resources will eventually expire.

Both coal and nuclear fuels will likely be available be-
yond our lifetimes, but they are, nevertheless, finite
resources. Solar and wind, on the other hand, are re-
newable resources. Some say that our consumption
will have implications for future generations, others
will argue that Vermont is so small that its impact is
negligible.

Greatest Reliability

Reliability refers to the stability of a particular tech-
nology, whether it needs frequent maintenance, and if

its fuel source is regularly available (which is an issue
in the case of wind, solar, and water). The reliability of
a particular technology can also significantly impact
the overall electric grid in the event that the source
fails—the larger the resource that might fail (a major
base load shuts down unexpectedly), the greater the
impact would likely be. For instance, contract reliabil-
ity can signify the credit worthiness of the business.
As an example, large operators with cash reserves and
greater access to capital may be better able to weather
financial ups and downs.

Least Local Environmental Impact

Local environmental impacts range from emissions of
particulates, nitrous oxides (NO ) and sulfur dioxides
(8O,), visual impacts of wind turbines and transmis-
sion lines, to waste management. Larger generation
plants have greater footprints, and some plants re-
quire water for cooling.

Plants located in other U.S. states or in Canada obvi-
ously have little visual or land impacts on Vermont,
but can still impact the air quality of the state if up-
wind. A contract often has no particular fuel or power
source associated with it and therefore has no clear
emissions impact. Preferred attributes, however, can
be purchased in the market for a premium.

Least Impact on Climate Change

Any option involving the combustion and release of
carbon dioxide can impact climate change. Natural
gas plants have less impact than coal plants, but much
more impact than wind or hydro. Coal plants with
new technologies are predicted to have much less
impact than traditional plants, but are considerably
more expensive.

Wood burning plants operated in a sustainable man-
ner can offset carbon dioxide with the carbon absorb-
ing properties of trees. Contract power, once again,
may or may not be associated with a fuel type.

For some, climate change considerations have become
the primary concern. As carbon controls are imple-
mented with increasing intensity, this consideration
may increasingly merge with cost.
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Figure H compares the relative environmental impacts
of various resource options for Vermont. Impacts for
any particular resource type can vary based on gener-
ating technology, plant design, specific fuel use (e.g.,
type of biomass or coal) and location. The impacts
are associated with generation or savings of electricity
only, and are not “cradle” (e.g., mining) to “grave”
(e.g., disposal). Biomass is assumed to be sustainably
harvested, resulting in no net CO, emissions. These
ratings were developed through extensive dialogue
within the Advisory and Resource panels.

More Control over My Energy Future

Like many of the attributes discussed in the section,
control can mean different things to different people.
For some, control means smaller, community-based
resources or public ownership in which users have in-
put. For others, control signifies depending on energy
sources local to Vermont or locking in predictable
prices and bills. For some utilities,
control signifies surviving a black-
out with their own resources.

ber of local jobs and pays significant local taxes. And
Burlington’s biomass plant supports local jobs while
consuming wood to help sustain the Vermont forest
industry.

Long-term contracts from out-of-state tend to have
less direct economic benefits for Vermont, but if they
provide cheaper electricity, they can free up dispos-
able income for Vermonters.

Other Factors That May Be Important
to You

There are a number of additional ways to think about
electricity resources that may be of importance in
your recommendations.

Figure G: Relative Environmental Impacts by Resource Type

(per comparable unit of energy)
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Impact on Large Volume Users

Some generation options—such as environmentally
favorable options—can cause electricity bills to in-
crease. Often, customers impacted most by price in-
creases are those who use large volumes of power. A
price increase that is digestible for a family may be
beyond the reach of a manufacturer in a competitive
market. Additionally, the shared costs of transmission
line construction greatly impact those who use large
volumes of power.

Impact on Low and Fixed Income Users

While some families may be willing to pay more for
certain attributes, price increases are more challeng-
ing for those with low or fixed incomes. Low or fixed
income families may find the attribute of lowest cost
more important.

Impact on Energy Independence, Self-
reliance, and National Security

Some Vermonters may prefer not to rely on imported
oil or gas, as a way to improve national security. Some
may prefer renewable and efficiency options for their
contribution to energy independence and sustainabil-
ity. Still others may support Vermont-based options
that encourage self-reliance.

Impact on Transmission

Impact on the transmission system is another cross
cutting issue impacting the various resource options
to a greater or lesser extent. Resources built in remote
areas tend to require new transmission lines.

Large-scale resources tend to require ecither new
transmission, or transmission upgrades. The two
existing large-scale contracts, Hydro-Québec and
Vermont Yankee, already have transmission systems
in place.

New large-scale contracts for the import of additional
power could require new transmission or additional
electric import capacity. Generation resources built
near the load, as in distributed generation, can often
relieve strain on a transmission system.

Efficiency programs and Demand Response programs
generally defer the need for additional transmission

Vermont’s Energy Future

facilities. Generation built away from load centers,
even in modest quantities, may require significant
transmission to deliver the power to the grid. Some
wind sites have this characteristic.

New transmission raises significant financial and
environmental issues and thus has a negative bias. For
these reasons, new transmission requires a Certificate
of Public Good before it can be constructed.
Community concerns about transmission systems
typically include route, visual aesthetics, impact on

property values, and potential health effects from
herbicides and electro-magnetic fields (EMF).

Because of these complexities, Vermont has instituted
a new least cost transmission planning process. Before
a new transmission line can be authorized, those
involved must evaluate alternatives such as efficiency,
demand response programs, or distributed generation
that might allow for the deferral or down-sizing of the
transmission line.

Impact on Future Generations

Different energy options will impact future genera-
tions by emitting pollutants that accumulate in the
environment (such as greenhouse gases or mercury),
leaving nuclear waste, or consuming finite resources.

Moving Toward Distributed Generation
Some may prefer the benefits of distributed genera-
tion—producing power in smaller amounts closer
to delivery points—over traditional, centralized gen-
eration. They would prefer options such combined
heat and power systems, small hydro, small gas or oil
peakers, and community scale wind installations, all
of which are candidates for distributed generation. In
some cases, smaller scale resources come at a higher
price.

Moving Toward Market-Based Pricing and
Solutions

Some believe energy decisions are better based upon
market signals than on government policy. Advocates
for market-based systems would argue that retail pric-
es adequately balance consumption and the need for
new generation sources. They would say the market-
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place reinforces consumer values, citing as an example
the price stabilization of long-term contracts.

Market-based solutions would advocate for green
choice programs, where only those customers desiring
renewables would pay for them and, in turn, receive
them. Central Vermont Public Service’s Cow Power
Program is one such green choice program.

Others would argue, however, that markets do not
include all policy objectives and that relying on them
too much creates unintended consequences. Market
barriers, for instance, often require government ac-
tion—such as net metering, statewide energy efficien-
cy programs, or renewable portfolio standards.

Vermont-Based Energy Resources

Some people value a resource that is Vermont-based.
This preference may stem from a desire for local con-
trol, a belief that self-sufficiency is important, or a
view that some technologies provide Vermont with
economic benefits.

Others discuss this issue in terms of “doing our part.”
Is it right for Vermont to lean heavily on surround-
ing states and provinces for a large share of its energy,
shifting to them the burdens of generation siting? The
counter view would say, if other places are better gen-
erator sites, that's OK. It is an ethical versus practical
dilemma.

Making It Easier to Site, Build, and Invest
in Vermont

Some argue that it is too difficult to build new gen-
eration sources in Vermont and that siting processes
create uncertainty and long delays. Certain wind de-
velopments in Vermont could be examples of this.
Energy developments and their economic benefits,
they would say, go instead to other states, where it is
easier to build.

Others would argue that the lifestyles and scenic
beauty in Vermont need protection, and that the high
standards of the siting process reflect these values.

Role of the Local Utility and Ownership
Structure

Some argue that local utilities (especially those owned
by investors) are in a better position to absorb risks
from large-scale projects and make decisions based on
market economics.

Others argue that government-owned or community-
based energy suppliers have a better ability to match
local preferences and lifestyles with energy choices.

It differs from time to time which types of entity can
obtain the lowest cost investment funds.

The Buy Versus Build Decision

Vermont utilities are responsible for procuring power
resources to meet the electrical needs (including
reserves for reliability) of their service territories.
Regardless of the fuel source, power supply may
be obtained by contracting with the owners of a
generation source or by investing in power plants.

The principal differences between contracting and
building are: 1. The degree of future price certainty
of a power supply and 2. The effect of each option on
utility credit ratings and access to capital. There is also
concern regarding the ability of a utility to effectively
manage ownership of power generation.

CREATING A MIX OF OPTIONS OR
PORTFOLIOS

Vermont currently operates with a mix of energy
resources in the form of a portfolio, and is likely to
continue in the future. In the current portfolio, two-
thirds of the energy consumed comes from either Ver-
mont Yankee or Hydro-Québec.

Because both contracts expire in the near future, there
is both a need to replace that power and an opportunity
to adjust the portfolio. The amount of power sources
built in Vermont, the amount obtained through con-
tracts or purchases in the spot market, and the types
of resoureces utilized can all be adjusted.

The recommendations you make with regard to Ver-
mont’s portfolio will depend upon which attributes
you believe are most important. H

Vermont’s Energy Future
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Chapter 3: Resource Options

IN THE FOLLOWING PAGES of this chapter, you will
find descriptions of ten different resource options that
Vermont can use in combination to meet its future
electricity needs. These options include:

e Natural Gas

e Coal

*  Nuclear
« Qil

*  Biomass
* Hydro

e Wind

e Solar

¢ Combined Heat and Power

*  Energy Efficiency

For each resource option there is a brief description
and status report followed by a bulleted list of that
option’s advantages and disadvantages. Comparative
charts showing the relative costs and environmental
characteristics of these options can be found in
the previous chapter. For a much more in-depth
discussion of each of these options, see the Appendix
(in separate document).

The lists of advantages and disadvantages were
compiled by the Advisory Committee and Resource
Panel of Vermonts Energy Future. B

Vermont’s Energy Future

19



Natural Gas

Brief

Natural gas as an electric generation fuel has great flexibility and burns cleaner and the technology is more ef-
ficient than either coal or oil. It is economical both as a peaking fuel (simple cycle) and as an intermediate and
base load fuel (combined cycle).

In terms of installed capacity, 38% of the generation capacity in New England is fueled by gas. The amount of
natural gas generation grew in the late 1990s when gas was cheaper ($2 per MCF) than it is now, and ineflicient
oil units were replaced.

Gas is now in the $5-7 per MCF (per thousand cubic feet) range and future prices are difficult to predict. Gas
is available in the northwestern portion of Vermont but there is no natural gas-fired electricity generation in
Vermont. The combustion of natural gas contributes to greenhouse gases.

Right now in New England, wholesale market electricity prices are strongly correlated with natural gas prices.
The largest global natural gas reserves are in the Middle East and the former Soviet Union. 80% of New Eng-
land’s natural gas supply comes from North America while 100% of Vermont’s supply comes from Canada.

Several terminals to import liquefied natural gas (LNG) are either under construction or in permitting. Advo-
cates say LNG might stabilize natural gas prices.

Advantages Disadvantages

*  Low construction cost *  Contributes to greenhouse gases; has some emis-
*  Flexibility in unit size sions of NO_

Short construction period *  Natural gas prices are less predictable than other

. . fuel sources
e Fewer emissions than coal or oil

*  Natural gas is imported into the region and thus
can be subject to transportation or supply dis-
ruptions caused by unforeseen environmental or

*  No need for fuel storage or fuel handling areas
like coal or wood; has a smaller footprint (back-

up fuel is usually oil) political actions

*  'There is a finite supply of gas

*  May require water for cooling for larger com-
bined-cycle plants

Vermont’s Energy Future
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Coal

Brief
While there is no coal-fired generation in Vermont, the state purchased 14% of its electricity in 2006 from the

New England Power Pool, which includes coal generation.

In 2006, coal made up 14% of the electricity generated in New England. In the U.S., about 50% of the electric-
ity is generated with coal. New technology might make coal a cleaner burning fuel and lower its contribution to
greenhouse gases, but this will also increase the costs of using coal.

Advocates say that, due to the scale of new generation required and the impact of foreign fuels on national
security, coal must be an element of the U.S. energy solution. Opponents say current pulverized coal technol-
ogy should be discontinued due to environmental impact, and that the jury is still out on the feasibility and
performance of new coal technologies.

If coal is selected as an element of the future Vermont electricity portfolio, it would likely be obtained through

contract rather than building a new coal plant in Vermont.

Advantages

U.S.-based fuel source

Coal can be stored on-site in large quantities
Potential for long-term contracts

Less price volatility than gas

200 or more year supply

Generating plants using coal can be built in large
size (700-1,000 MW), achieving economies of
scale

Disadvantages

Greater emissions than all other generation types
(NO,, SO, particulates, mercury)

Major contributor to greenhouse gases

New technology (IGCC) to burn coal cleanly is
untested and cost is unclear

New technology to capture CO, is untested and
cost is unclear

Takes longer to build and site (5-7 years) than
other options

Coal plants only come in large sizes

Transportation costs and available infrastructure
to support new transportation are limiting fac-
tors

Vermont’s Energy Future
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Nuclear Power

Brief

The Vermont Yankee Nuclear Plant currently provides 35% of the electricity consumed in Vermont, which is
about 46% of Vermont Yankee’s total output (the other 54% is exported to other states. As a significant portion
of our base load power (the other being Hydro-Québec), it often meets as much as 50% of our daily demand
for energy.

Vermont Yankee was granted a 40-year license to operate, beginning in 1972, by the U.S. Nuclear Regulatory
Commission (NRC). Under consideration now is whether the plant will be given permission to operate for
another twenty years beyond 2012 and, if so, whether Vermont utilities will continue to purchase power from
Vermont Yankee. Vermont utilities could also purchase power from other operating nuclear plants in New
England if available.

Proponents of nuclear power in the U.S. are advocating new nuclear plants and license extensions at existing
plants as a way to combat greenhouse gases, offer stable prices, and increase energy independence.

Opponents of nuclear power say there are other options available. They cite concerns about the safety of nuclear
plants as they age and the possibility of accidents. They point out that nuclear plants are considered possible
targets for terrorists. Opponents also cite the absence of a national waste disposal site as a serious concern.

If the Vermont Yankee plant is not relicensed and new power contracts for Vermont Yankee Power are not ne-
gotiated past 2012, alternate measures will be needed to meet Vermont’s electricity needs and its greenhouse gas
reduction goals.

Advantages Disadvantages

*  No greenhouse gases or emissions from power  'There is currently no long-term solution (nation-
generation, since nuclear plants do not burn fos- ally) for safe storage of nuclear waste.
sil fuel

* 'There are currently more than one million

*  Reliable base load power, meaning it is part of
our everyday energy supply

* Dotential to negotiate a long-term (up to 20-year)
contract for power

¢ Economic benefits to Vermont in the form of
taxes, revenue sharing, and 650 jobs

*  The plant already exists, along with the needed
transmission infrastructure; it is an in-state gen-
eration source

* If the plant is re-licensed, a prior regulatory order
requires revenue sharing for Vermont customers

when prices exceed $61 per MWH
* The plant has a 35-year track record of high reli-

ability and consistent power output

*  Opver the past five years, the plant has been ret-
rofitted with multiple equipment upgrades and
large component replacements

pounds of high-level nuclear waste being stored
at Vermont Yankee in a pool approximately 26
feet wide and 40 feet long. Continued operation
creates even more spent fuel stored on-site

Operation of a nuclear facility always poses some
degree of risk for potentially serious accidents

The plant, like any other mechanical or industrial
facility, has experienced mechanical failures

As a unit-contingent contracted facility, power
from Vermont Yankee is predicated on the reli-
ability of a single facility, meaning that a plant
shut-down would have a greater impact on
customers than would be the case if power were
received from multiple resources

Nuclear fuel is finite; reprocessing nuclear spent
fuel is practiced in other countries but is not
currently available in the U.S. If nuclear genera-
tion expands worldwide, the price of nuclear fuel
could go up, with increased demand

Vermont’s Energy Future
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Oil

Brief
New England has long depended on oil as an important fuel, but recently consumers have displaced some oil
usage in favor of natural gas, where available. Oil provided 2% of Vermont’s in-state generation capacity in 2006
and 9% of the electricity produced in New England.

The system mix purchased from the New England Power Pool includes oil. In terms of emissions and greenhouse
gases, oil falls between gas and coal. Since it can be delivered by truck, oil is flexible, making it a potential fuel
source for distributed generation and combined heat and power systems.

Oil can also be used in peaking plants that usually run less than 100 hours per year. During the past decade oil
prices have more than tripled.

Advantages

Less pollution and fewer greenhouse gases than
coal

Can serve as a backup or replacement for natural
gas

Can be transported by truck to areas where
natural gas is not available

Has good dispatchability; starts quickly and can
decide when to run

Possible fuel source for distributed generation

Disadvantages

Price can be volatile and tends to be more
expensive than gas

Limited oil supply globally

Oil consumption is a negative for national
security and energy independence

Contributes to greenhouse gases

Contributes to other air emissions (SOx, NOx,
particulates, and mercury)

Vermont’s Energy Future
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Biomass

Brief

Vermont is one of the leading states in the use of biomass to generate electricity—mostly from wood by-prod-
ucts. With 78% of the state forested, the rate of consumption is sustainable (less is used than is replaced).

In 2006, wood provided 8% of the electricity consumed in Vermont. Wood generation units can range from
50-60 MW down to 1-3 MW. Wood has economic benefits in terms of jobs, but prices can also fluctuate based
on changes in the forest products industry.

Burning wood emits greenhouse gases. However, the CO, from biomass is recycled as the next generation of
trees mature. Generation from farm-based wastes (such as manure) that have been turned into methane is a new
and developing source. While farm methane projects are not economical just for electricity production alone,
the associated benefits of odor and runoff control make the process feasible.

Advantages

Wood is a renewable fuel in Vermont

Landfill gas or methane from a farms is gener-
ated from waste products

Creates jobs and provides another revenue
stream for forest industries and agriculture

Is neutral to beneficial on greenhouse gases
(wood is neutral if sustainably harvested, and
beneficial if used instead of natural gas; methane
fuel sources are beneficial when they prevent
methane from escaping into the atmosphere)

At current natural gas prices, the cost for wood
generation is competitive

Disadvantages

Biomass is usually waste wood from another
process, so price and supply can fluctuate

Must be transported from the forest to the plant

While emissions have improved, there remains
some concern over particulates

Some say wood products should be dedicated to
combined heat and power systems (where both
electricity and useful heat is generated) rather
than used for large-scale generation

Vermont’s Energy Future
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Hydroelectric

Brief

Hydroelectric power is a large scale energy source in Vermont, second only to nuclear power. The current
contract with Hydro-Québec provides 27% of Vermont’s electricity. Other hydro sources, mostly in Vermont,
provide an additional 12%. Hydro has environmental benefits related to air pollutants because it has low emis-
sions and creates few greenhouse gases.

Hydro built in Vermont can have economic benefits, but by most estimates less than 100 MW of potential new
or refurbished hydro sites exist in the state, and most are small. Hydro is expensive to site, permit, and build,
but the fuel itself is free.

The Hydro-Québec contracts begin to expire in 2012, but Hydro-Québec has indicated a willingness to discuss
terms of a new contract with a price to be negotiated. Other large scale hydro resources are potentially available
from other providers outside of Vermont, both in the U.S. and Canada.

If a new contract is not put in place, Vermont will need to replace this relatively large and inexpensive power
source. Vermont would also have to factor in the loss of this non-greenhouse gas emitting source into its plan
to reduce greenhouse gas emissions.

Advantages Disadvantages

*  Low emissions, low greenhouse gas, renewable *  Small and new hydro projects are expensive to
source permit and build and can disrupt/limit existing

« May be able to enter into longer duration con- stream flows, often significantly harming wildlife

tracts more easily than sources with less fuel price habitats

predictability e Small hydro power can be intermittent, so needs

*  Stable pricing can be negotiated in long-term to be combined with another resource type

contract (because the fuel price does not fluctu- *  Hydro-Québec contract or other large scale hy-
ate) dro contracts means direct economic benefits
don’t reside in Vermont; a contract with Hydro-
Québec does not produce local economic ben-
efits in the form of tax payments and jobs

*  Contributes to goal of energy independence
from oil

* A contract with Hydro-Québec provides system
power as a backup, therefore reliable and dis-
patchable deliveries; transmission infrastructure
is in place *  Contract will likely renew based on joint fore-

casts of future market prices. Thus the price paid

under a negotiated contract could be more or less
than the actual market prices turn out to be.

*  Canada or Québec could change energy export
policies

*  Some hydroelectric is a local resource

Vermont’s Energy Future
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Wind

Brief

Across the U.S., wind power is the fastest growing source of new generation (annual growth rate of 25%).
Successful projects require attractive wind speeds, sites that can be permitted, and access to economically
competitive markets for the electricity generated. Experience with Vermont’s only commercial-scale wind power
facility, the 6 megawatt Green Mountain Power wind facility in Searsburg, has generally been good. Searsburg
verified the feasibility of operating wind power in cold climates.

It has been asserted by wind industry proponents that the technical potential for utility-scale wind power could
reach 200 MW of rated power, or up to 20% of the state’s current electricity peak demand, over the next decade.
This projection is based largely on the assessment of wind resources, the proximity to the bulk transmission
system, and the elimination of sites that are part of either state, federal or other conserved lands. However, this
projection may not reflect the amount of commercial wind that can ultimately be sited in Vermont. Vermont’s
predominant wind sites are along higher elevation ridge lines, thus placing them potentially in highly visible
parts of Vermont’s communities. Wind power could also be purchased from outside Vermont under contract.
Wind power is competitive with other sources of generation.

Implementing new wind-powered generation in New England has been problematic due to siting and permitting
concerns. As beauty is in the eye of the beholder, wind power advocates believe large wind farms are visually
attractive and increasing their use will improve air quality by displacing greenhouse gas emissions from fossil
fuel-driven electricity. Advocates point out there are clear precedents for mitigation where wildlife impacts exist.
They say wind farms provide economic benefits to the regional and local economies.

In contrast, opponents contend that wind turbines are a significant intrusion on landscapes, that they spoil views,
alter Vermont’s “Green Mountain State” ridge lines, and could have wildlife impacts at higher elevations.

Presently, plans by independent developers to install over 100 megawatts of new wind power in Vermont are
being considered. So far, the Vermont Public Service Board has approved the Searsburg Wind Power Facility,
the region’s first utility-scale project with 11 turbines, and, more recently, a 16-turbine project in Sheffield. PPM
Energy recently submitted a petition to site a 45-megawatt project with 17 turbines in the towns of Readsboro
and Searsburg.

Advantages from either construction or operation because

e No air emissions windy ridgelines are often wild and undeveloped

e Wind power is only available when the wind blows,

¢ No greenhouse gases ) .
8 8 so is not dispatchable
e Wind is a renewable resource

*  Windy locations are often remote from electric

* Fuelis free, enabling stably priced contracts load centers and may require transmission lines to

*  Vermont-based wind farms would produce local
economic benefits in the form of tax payments and
installation jobs

*  Can be built or expanded in manageable
increments of 20-50 megawatts as needed

Disadvantages

e Wind turbines can be an intrusion on the
landscape

*  Wind farms may cause wildlife or habitat damage

be upgraded or constructed

Permitting timeframes are uncertain in Vermont
(true for all fuels); this can make projects more
expensive and, in an active market like wind,
encourage wind developers to go elsewhere

Some may like wind as an option but feel that it
is better for wind power to come from outside
Vermont (New England, Canada, or New York),
where the wind resource may be better, it may be
less expensive to develop wind projects, and the
projects can achieve economies of scale

Vermont’s Energy Future

26



Solar

Brief

Solar energy can be captured by using photovoltaics (PVs) and thermal collectors. PVs convert sunlight
into electricity and have many applications. Thermal collectors are used to heat water or air for domestic or
commercial use.

As this report focuses on electricity, we will focus our description on PVs. PVs produce electricity any time the
sun is shining, but more electricity is produced when the light is more intense and is striking the PV modules
directly.

Solar electricity is the most expensive generation technology under consideration in Vermont. Because of the
expense, it is currently cost competitive only for specialized and remote applications when compared with large
scale options. But photovoltaics are coming down in price as technology and markets advance. (By contrast,
using the sun to heat water is already cost competitive.)

Most of the cost for solar systems is upfront (fuel is free) and the systems often need incentives and/or net
metering to make the economics more attractive.

The near-term potential to supply electricity for Vermont is enormous. Enough sun hits the average house roof
in Vermont to supply 10 times the electricity used by the average homeowner. Current practical limitations,
however, will likely keep the contribution of solar power to small levels (estimates are in the range of under 5%).
Technological advances and policy driven incentives could change that potential.

Advantages Disadvantages
*  No emissions; no greenhouse gas; renewable *  Solar generation is comparatively expensive and
source only cost competitive for remote locations (off

grid) or specialized applications (to offset the cost
of running a line)

*  Fuel is free
*  Economic benefits from installation jobs
*  All costs are front-loaded, requiring a multiple

*  Distributed generation year payback

*  Solar power works best on hot summer days and
cold clear winter days when electricity prices are

the highest

Vermont’s Energy Future
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Combined Heat and Power (CHP) Systems

Brief
Combined heat and power systems (also known as co-generation) are a growing source of electric generation
in Vermont with the added benefit of offsetting other energy needed for heating buildings. A CHP system is
one where the waste heat from a combustion-type generator is used to provide space heat or process heat for a

building.

An example of this system would be an internal combustion engine where the heat from the radiator provides
space heat to a building or steam in industrial applications. The advantage of CHP is greater efhiciency than
if the electric generation and heating were done separately. Vermont is estimated to have 21 MW of electric
generation from CHP, with more growth potential, depending on the site.

Advantages

Greater efficiency means lower fuel use, fewer
emissions and fewer greenhouse gases

Vermont-based resource
Can create local jobs and economic benefits

Distributed generation; can benefit transmission
system

Can use biomass from Vermont’s woods and
farms

Disadvantages

Combustion is still required and thus creates
environmental impacts

Systems are small

Upfront costs may require incentives or ways to
spread out cost recovery and payback
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Energy Efficiency

Brief

Energy efficiency can be considered as a resource option comparable to traditional generation resources like coal,
nuclear, natural gas, and renewables. It is relatively inexpensive and clean compared to generation options.

It can also be considered as an alternative resource in transmission and distribution (T&D) planning. In the past
decade, utility ratepayer investments in energy efficiency resources have reduced overall electric consumption in
New England by about 3-5% and in Vermont by over 5%.

Since 2000, energy efficiency services have been provided in Vermont by the nation’s first energy efliciency
utility’. A 2006 study done for the Department of Public Service concluded that nearly 15% of Vermont’s
electricity needs in 2015 can be met through cost-effective efficiency programs (20% if fuel-switching occurs).

Advocates say efficiency should be the first choice for meeting Vermont’s electricity needs due to its low cost
and associated environmental and economic development benefits. There is little opposition to efficiency as a
concept.

However, some are concerned about increased rates and costs on near-term bills (especially for non-participants)
and about ensuring the accountability and cost-effectiveness of the delivery mechanisms.

1. Efficiency Vermont (“EVT”) provides energy efficiency services statewide, with the exception that the Burlington Electric
Department (“BED”) provides these services in its service territory. Both EVT and BED are part of the Energy Efficiency Utility
(“EEU”) structure that is currently funded through the Energy Efficiency Charge (“‘EEC”).

Advantages Disadvantages

» Significantly lower cost than other resource *  Requires coordination among many people to be
options most effective

*  Lowers everyone’s power costs by displacing the *  Can inidally raise rates and bills for non-
most expensive resource at any given time participants if costs are not spread over the

* Large quantity of both energy (kWh) and period of benefits
capacity (kw) available from energy efficiency in ~ ®  The effects of efficiency on overall energy usage
Vermont can be difficult to quantify.

*  Improved electric sector reliability *  Requires an infrastructure of knowledgeable and

«  Can defer or avoid costs to upgrade electric skilled efficiency service and product providers
transmission and distribution system

e Can be deployed or scaled back relatively quickly

*  No significant greenhouse gas emissions or other
pollutants

*  Job creation and local economic development
impacts

* Improves the value, public health, and comfort
of Vermont’s homes and buildings.

*  Reduces our dependence upon foreign energy
sources

*  Reduces natural gas price volatility

Vermont’s Energy Future
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Appendix A: Full Resource Option Descriptions
Part I—NATURAL GAS, COAL, NUCLEAR, AND OIL

This section of the materials discusses four
options for electric generation. The options
differ largely on fuel type and each option
has advantages and disadvantages.

NATURAL GAS

Brief

Natural gas as an electric generation fuel has
great flexibility and burns cleaner and the
technology is more efficient than either coal
or oil. Itis economical both as a peaking fuel
(simple cycle) and as an intermediate and
base load fuel (combined cycle).

In terms of electricity generated in 2006,
38% of the generation in New England was
fueled by gas. The amount of natural gas
generation grew in the late 1990s when gas
was cheaper ($2 per MCF) than it is now,
and inefficient oil units were replaced.

Gas is now in the $5-7 per MCF (per
thousand cubic feet) range and future prices
are difficult to predict. Gas is available in the
northwestern portion of Vermont, but there
is no natural gas-fired electricity generation
in Vermont. The combustion of natural gas
contributes to greenhouse gases.

Right now in New England, wholesale market
electricity prices are strongly correlated with
natural gas prices. While the largest global
natural gas reserves are in the Middle East
and the former Soviet Union, 80% of New
England’s natural gas comes from North
America, and Vermont’s natural gas comes
from Canada.

Several terminals to import liquefied natural
gas (LNG) are either under construction or

in permitting in the Northeast. Advocates say
LNG might stabilize natural gas prices.

Advantages

* Low construction cost

» Flexibility in unit size

» Short construction period

* Fewer emissions than coal or oil

* No need for fuel storage or fuel handling
areas like coal or wood; has a smaller
footprint (backup fuel is usually oil)

» Dispatchable

Disadvantages

+ Contributes to greenhouse gases; has
some emissions of NO_

« Natural gas prices are less predictable
than other fuel sources

* Natural gas is imported into the
region and thus can be subject to
transportation or supply disruptions
caused by unforeseen environmental or
political actions

» There is a finite supply of gas

* May require water for cooling for larger
combined-cycle plants

Natural gas is a flexible fuel. It is readily
available in much of the U.S. and transported
by pipeline. Natural gas burns cleaner
than traditional coal plants (in which coal
is pulverized and combusted in a boiler—
see coal section for prospective improved
technologies).

Over the last ten years, it has increased in
efficiency by about 30%. Prior to 2000, there
was a boom in the construction of natural
gas generation in New England and the U.S.
for these reasons.
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The boom, however, has since declined
because gas has become more expensive.

A major disadvantage of natural gas is the
unpredictability of its prices. Gas prices are
often stated in the cost of a thousand cubic
feet (MCF). While gas prices are currently in
the range of $6-$7 per MCF, over the past
decade prices have fluctuated from $2 per
MCF to $13 per MCF.

Vermont has little control over price swings
of this magnitude. Natural gas plants are
typically built to be 50-250 MW in size. They
are estimated to cost between $525-$730
per kW of capacity, with the larger plants
having the lowest cost per MW to construct.

There are three types of natural
technology:

gas

» Steam Generator/Steam Turbines
- Typically large units that serve as
baseload or intermediate load units.

» Simple-Cycle Gas Combustion
Turbines - The least expensive to
construct but expensive to operate
(requires more fuel). They are typically
used as peaking units.

e Combined-Cycle Gas Turbines
- Recycle exhaust gases from a
combustion turbine, producing steam
to generate additional electricity in a
steam turbine. They are more expensive
to build than simple cycle units but are
more efficient and have lower fuel costs.
They are typically used for intermediate
portions of the load curve.

The advances in natural gas efficiency have
come largely through improvement in gas
turbine technology and the efficient use of
recycled exhaust gases. It is interesting to

Vermont’s Energy Future

note that natural gas turbines in smaller sizes
are interchangeable with aircraft engines.

The recent improvements in efficiency have
made the efficiency differential between
peaking plants and intermediate plants less
important for natural gas. There have been
natural gas units proposed for Vermont
in the past—they ran into opposition, and
development plans were dropped. As noted
earlier, none has been permitted or sited to
date.

The nature of the opposition centered around
placement of the proposed units and the
proposed large size of the units (produced
more power than was needed in the area
or Vermont). Some opponents stated that
Vermont would suffer the disadvantages of
power plant location for power that was to be
shipped to other states.

Supporters observe Vermont interests
could get all the power that they would want
from such projects and would benefit from
the economies of scale associated with
producing more for export. Others believe
smaller units, sized for the local Vermont
needs, might not suffer the opposition that
plagued the earlier proposals.

In the comparative tables found in Appendix
C, we use three gas plants as examples.

The first is a small (25 MW) simple-cycle
combustion turbine (CT). This plant is
designed for peakload purposes. The second
is a larger 50 MW combustion turbine (CT).

The third option is a larger (200 MW)
combined-cycle plant (CTCC) that s
appropriate for either intermediate load or
base load purposes.




Figure L: Vermont Gas Distribution Line and Service Territory - 2006
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While there is no coal-fired generation in
Vermont, the state purchased 14% of its
electricity in 2006 from the New England
Power Pool, which includes coal generation.

In terms of the electricity generated in
2006, coal made up 14% of the generation
in New England. In the U.S., about 50% of
the electricity is generated with coal. New
technology mightmake coal acleanerburning
fuel and lower its contribution to greenhouse
gases, but this will also increase the cost of
using coal.

Advocates say coal must be an element of
the U.S. energy solution due to the large
amount of new generation required and the
impact on national security. Opponents say
current pulverized coal technology should be
discontinued due to environmental impact,
and that the jury is out on the feasibility and
performance of new coal technologies.

If coal is selected as an element of the future
Vermont electricity portfolio, it would likely
be through contract rather than a building a
new coal plant in Vermont.

Advantages

* U.S.-based fuel source

e Coal can be stored on-site in large
quantities

* Potential for long-term contracts

* Less price volatility than gas

e 200 or more year supply

* Generating plants using coal can be
built in large sizes (700-1,000 MW),
achieving economies of scale
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Disadvantages

* Greater emissions than all other
generation types (NO , SO, particulates,
mercury)

* Major contributor to greenhouse gases

* New technology (IGCC) to burn coal
cleanly is untested and cost is unclear

* New technology to capture CO, is
untested and cost is unclear

» Takes longer to build and site (5-7
years) than other options

* Coal plants only come in large sizes

* Transportation costs and available
infrastructure to support new
transportation are limiting factors

The main advantages of coal are its
abundant supply in the U.S., stable prices,
and consistency (its technology has been
used for over 50 years).

While coal plants are more expensive and
take longer to build than natural gas plants,
they produce power at a cheaper rate per
megawatt hour, due largely to stable fuel
prices. States in the U.S. with large amounts
of coal generation tend to have cheaper
electricity.

The primary disadvantage of coal is
emissions. While coal is doing significantly
better on air emissions (NO, SO, and
particulates), efforts to control mercury are
only now underway and coal still emits far
more of these than natural gas.

The overwhelming concern for coal is its
contribution to climate change through
carbon dioxide emissions.




As a consequence, permitting of new
pulverized coal plants has significantly
slowed in the U.S. and Canada, as most wait
for improved technology.

If coal is to have a significant future as
a generation source, then technological
changes will likely be required to reduce
carbon emissions. Since the coal itself
has a fixed amount of carbon, techniques
for reducing CO, emissions involve either
increasing efficiency or capturing the CO,
before it leaves the exhaust stack.

The most-discussed technology for efficiency
improvementis called Integrated Gasification
Combined-Cycle (IGCC). In a IGCC, a
chemical process converts the coal to a gas
that is cleaner to combust, enabling the CO,
to be more easily captured. The coal/gas is
then burned in a combined-cycle plant, which
is an efficient way to burn gas.

The current challenge is to make the two
processes work together on a day-in-day-out
basis, especially when coal does not have a
consistent molecular structure (like gas).

Another consideration with new coal
technologies is how to capture the carbon
dioxide andwhattodowithit. Some proposeto
use it commercially in process manufacturing
or enhanced oil field recovery.

Others propose a process called
sequestration, or storing it long-term in
abandoned gas and oil wells or at sea.
Several companies say their technology for
sequestration is ready for commercial use.

A less dramatic technology employs a
conventional boiler combusting pulverized
coal to produce ultra supercritical steam and
scrubbers to clean the exhaust gas. The

designoffersmoreefficiencyinfuelconversion
and less pollution than conventional plants.
However, it is unclear whether there is any
viable solution to removing CO, from the
emissions of this design.

A few IGCC plants are operating in a
demonstration phase, but most experts would
agree we lack commercial experience with
the technology. Several companies believe
their technology is ready for commercial
adoption and are proposing IGCC plants.
One of these is a 680 MW IGCC plant
proposed by NRG (a company specializing
in generation) in western New York.

According to news releases, the plant
would go into operation in 2013. NRG was
the winner of the competition to build an
IGCC plant and sell to the New York Power
Authority. However, the costs of these new
plants is uncertain until we have more
experience. Some say the costs of IGCC
plants with sequestration will be twice that of
a pulverized coal plant, others even more.

Assuming the technological challenges can
be resolved, coal has additional advantages.
Because it is a domestic resource, coal has
implications for energy independence in the
U.S.

Coal plants are generally larger (700-1,000
MW) and can achieve economies of scale.
Coal is typically transported to plants by rail
and barge and can be stored on site, avoiding
supply shortages. While the ash produced
from burning coal has many chemicals and
needs proper disposal, it has found use in
the construction industry. About 50% of the
electricity produced in the U.S. is from coal.

Vermont’s Energy Future
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The disadvantage of coal is its emission
profile, especially carbon. Another current
disadvantage is the uncertainty over the cost
for new technology, such as IGCC. Because
of the large size of typical coal plants, coal
may be an unlikely option for location in
Vermont.

The cost of transportation for coal is a
significant variable, and the availability of
transportation has experienced limitations in
some parts of the country. Coal, especially
the IGCC version, has a much larger footprint
than does a natural gas plant and takes much
longer to build (5-7 years).

The issue then becomes the desirability of
coal as a fuel type in a portfolio of purchased
power contracts that electric utilities in
Vermont may select. Some may say that if
the coal plant is in another state, then that
is not a Vermont impact, especially if the
price is stable and lower than other energy
generation contract options.

Others say it depends on which way the
wind blows regarding things like acid rain,
but that climate change is a global problem
regardless of plant location. They say that,
in any case, Vermont should be responsible
about its emissions profile.

The comparative chart in Appendix C looks
at three coal options. The first is a traditional
pulverized coal plant that would form the
basis of advantages and disadvantages for
existing coal-based power.

The second option is an IGCC plant
(without sequestration). The third option is
a circulating fluidized bed (CFB) plant that
uses an advanced form of combustion to
reduce emissions (it also does not include
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sequestration of carbon dioxide). The
environmental chart in Appendix C compares
current coal technology with an IGCC plant
and includes sequestration.

NUCLEAR POWER

Brief

The Vermont Yankee Nuclear Plant currently
provides 35% of the electricity consumed
in Vermont, which is about 46% of Vermont
Yankee’s total output (the other 54% is
exported to other states). As a significant
portion of our base load power (the other
being Hydro-Québec), it often meets as much
as 50% of our daily demand for energy.

Vermont Yankee was granted a 40-year
license to operate, beginning in 1972, by
the U.S. Nuclear Regulatory Commission
(NRC). Under consideration now is whether
the plant will be given permission to operate
for another twenty years following 2012 and,
if so, whether Vermont utilities will continue
to purchase power from Vermont Yankee.
Vermont utilities could also possibly purchase
power from other operating nuclear plants in
New England if available.

Proponents of nuclear power in the U.S. are
advocating new nuclear plants and license
extensions at existing plants as a way to
combat greenhouse gases, offer stable
prices, and increase energy independence.

Opponents of nuclear power say there are
other options available. They cite concerns
about safety of nuclear plants as they age
and the possibility of accidents and point
out nuclear plants are considered possible




terrorist targets. Opponents also cite the
considerable issue that absence of a national
waste disposal site represents.

If the Vermont Yankee plant is not relicensed
and new power contracts for Vermont
Yankee Power are not negotiated past 2012,
alternate measures will be needed to meet
Vermont’s electricity needs and to meet its
greenhouse gas reduction goals.

Advantages

* No greenhouse gases or emissions from
power generation, since nuclear plants
do not burn fossil fuel

* Reliable base load power, meaning it is
part of our every day energy supply

» Potential to negotiate a long-term (up to
20 years) contract for power

» Economic benefits to Vermont in the
form of taxes, revenue sharing, and 650
jobs

* The plant already exists along with the
needed transmission infrastructure; it is
an in-state generation source

» If the plant is re-licensed, a prior
regulatory order requires revenue
sharing for Vermont customers when
prices are above $61 per MWH

* The plant has a 35-year track record
of high reliability and consistent power
output

« Over the past five years, the plant has
been retrofitted with multiple equipment
upgrades and large component
replacements

Disadvantages

* There is currently no long-term solution
(nationally) for safe storage of nuclear
waste.

* There is currently more than one million
pounds of high-level nuclear waste
being stored at Vermont Yankee in a
pool approximately 26 feet wide and 40
feet long. Continued operation creates
even more spent fuel stored on-site

» Operation of a nuclear facility always
poses some degree of risk for potentially
serious accidents

» The plant, like any other mechanical
or industrial facility, has experienced
mechanical failures

* As a unit-contingent contracted
facility, power from Vermont Yankee is
predicated on the reliability of a single
facility, meaning that a plant shut-
down would have a greater impact
on customers than would be the case
if power were received from multiple
resources

* Nuclear fuel is finite; reprocessing
nuclear spent fuel is practiced in other
countries but is not currently available in
the U.S. If nuclear generation expands
worldwide, the price of nuclear fuel
could go up, with increased demand

The most likely option for nuclear power
for Vermont on an ongoing basis primarily
revolves around the Vermont Yankee Plant
operated by Entergy Nuclear Northeast in
the town of Vernon, VT.

Vermont utilities could purchase the output
from other nuclear facilities in New England,
but Vermont’s degree of leverage and long-
term relationship is with Vermont Yankee.

Entergy Nuclear is a specialized nuclear

plant operator that owns and operates
several nuclear plants in the northeast.

Vermont’s Energy Future
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The issues are whether the plant will be
relicensed by the U.S. Nuclear Regulatory
Commission (NRC) for an additional twenty
years of operation, receive a Certificate
of Public Good (CPG) from the Vermont
Public Service Board (both are needed
under federal and state laws), and whether
additional storage of nuclear fuel waste will
be approved by the state Legislature before
the current license expires in 2012.

The capacity of the original, water-filled
“spent fuel pool” is nearly exhausted. On-
going operation is being conducted by
moving some of the older fuel assemblies
from the spent fuel pool into separate
concrete and steel canisters, or dry cask
storage. Even if the plant were to be closed
in 2012, additional dry cask storage would
be needed in order to empty the reactor and
the spent fuel pool.

An additional consideration will be whether
suitable contracts for purchase of the power
can be negotiated between Entergy and
Vermont’s distribution utilities.

The requirement for legislative and
regulatory relicensing approvals suggest
that a future contract with Vermont utilities
could be obtained on favorable terms (e.g.
lower price, easier credit requirements, etc.)
or other benefits obtained for Vermont.

Vermont  Yankee currently  provides
approximately 35% of the electricity used in
Vermont at a fixed price of $40 per MWh. In
comparison, nuclear power provides 14% of
the power in New England and 20% of the
power in the U.S.

While there is renewed interest in new

nuclear plants across the U.S., and the
federal government has created a program of
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tax incentives for those interested in building
new nuclear plants, the option for a new plant
anywhere in New England is beyond the 5-
10 year timespan we are considering (a new
nuclear plant would likely take at least 10
years to permit and build).

Vermont’s major utilities have indicated an
interest in discussing the continuation of
new power contracts after 2012. Terms and
conditions for such an extension are unknown
at this time, but preliminary negotiations
are expected to begin in the next several
months.

Those in favor of relicensing and new power
contracts past 2012 say:

* Vermont Yankee is a good in-state
source for a large quantity of Vermont’s
base load electricity

« The plant already exists, along with
existing distribution and transmission
needed to move the power; no new
construction is required

» The plant’s operation creates no
greenhouse gas emission since
a nuclear plant is a non-fossil fuel
generation source

» Continuing a reliable long-term contract
could provide stable, predictable power
prices; the contract currently in effect
has saved Vermont customers more
than $250 million over the past five
years, compared to what the power
would have cost at market prices, and
has contributed significantly to Vermont
having the lowest electric rates in New
England

* The plant provides economic benefits to
Vermont estimated at about $200 million
per year, including an employee payroll




of 650, significant state and local tax
payments, and purchases of goods and
services from in-state businesses

» Vermont Yankee produces benefits
to the state, whether or not Vermont
utilities take the power from the plant

An existing regulatory order requires plant
sales after 2012, which are at prices above
$61 per MWH, to be shared with certain
Vermont utilities. Depending upon future
market prices, these benefits could be tens
of millions of dollars annually.

Those in favor say the issue of storing spent
nuclear fuel is ultimately the responsibility of
the federal government. While limited action
has taken place at the federal level, the
technology and funding is in place to safely
store spent fuel at the Vermont Yankee
site until the federal government takes
ownership.

Those who oppose the Vermont Yankee
nuclear power plant cite ongoing safety
concerns about the plant (and nuclear power
in general) and concerns about storing spent
nuclear fuel. They point out that other nuclear
plants in the region have been shut down.

They say the economic benefits of the plant
(such as jobs and tax payments) do not offset
the potential for an accident. They believe
the economic benefits of alternative energy
sources are as good or better, especially in
job creation.

While the debate continues, analysis of the
economic benefits of alternative energy
sources (with the exception of biomass)
appears to be contained to early construction
and, after completion, very limited as
compared to the overall workforce.

The issue of storing and disposing of nuclear
fuel is of major concern. By law, spent
nuclear fuel is the responsibility of the federal
government.

The federal government has failed to build
an adequate waste disposal site despite
more than two decades of research and
investment (the fuel is radioactive for many
thousand years). Until a national repository
is opened, spent nuclear fuel is stored at the
nuclear plants.

Nuclear plant operators say the technology
for plant storage is safe and reliable until the
national issue is resolved.

Opponents of the Vermont Yankee extension
are not convinced and say it is irresponsible
to continue producing nuclear waste if there
is no reliably safe long-term solution currently
available.

In the final analysis, it is perhaps overly
simplistic to cast the issue of long-term
waste disposal in terms of how opponents or
proponents see it.

In deciding upon an extended life for Vermont
Yankee in Vermont, the state and its citizens
will need to balance the very real benefits
of reliable base load power at stable prices
against the possibility that the spent fuel will
be stored in Vermont for an as yet defined
period of time. This is the ultimate risk and
benefit calculation that we all have to make.

Vermont’s Energy Future
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Brief

Oil has long been an important fuel in New
England, but recently has been displaced by
natural gas where it is available. It provided
2% of Vermont'’s in-state generation capacity
in 2006 and 9% of the electricity produced in
New England.

Oil is also part of the system mix purchased
from the New England Power Pool. It is
between gas and coal in terms of emissions
and greenhouse gases. Oil is flexible, in
that it can be delivered by truck, making it a
potential fuel source for distributed generation
and combined heat and power systems.

Oil can also be used in peaking plants that
usually run less than 100 hours per year. QOil
prices have more than tripled over the past
decade.

Advantages

* Less pollution and greenhouse gases
than coal

e Can serve as a backup or replacement
to natural gas

e Can be transported by truck to areas
where natural gas is not available

* Has good dispatchability; starts quickly
and can decide when to run

* Possible fuel source for distributed
generation

Disadvantages
* Price can be volatile and tends to be

more expensive than gas
* Limited oil supply globally
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* Qil consumption is a negative
for national security and energy
independence

e Contributes to greenhouse gases

* Contributes to other air emissions (SO,
NO_, particulates, and mercury)

Oil is an older fuel and, in many cases, has
been replaced by natural gas. Oil made up
34% of New England’s generative capacity
in 2000 and only 24% by 2006.

New oil plants in Vermont would likely serve
peak demand. Itis a relatively efficient fuel for
peak load, and small oil-fired turbines have
benefited from the technological advances
in natural gas turbines.

Oil can be transported by truck to remote
locations that do not have natural gas.
However, disadvantages include price
volatility (which fluctuate with natural gas
and world oil) and its emission levels. Oil
is a hydrocarbon and burning oil releases
carbon dioxide to the atmosphere at levels
above natural gas and below coal.

Those arguing for oil to serve demand point
out that peaking units typically operate less
than 100 hours per year.




Appendix A: Full Resource Option Descriptions
Part 2—BIOMASS, HYDRO, WIND, SOLAR, AND COMBINED HEAT AND POWER

This section considers a broad range of
generation options that are smaller in size
and typically do not depend on finite fuels.
Finite fuels are those with limited amounts
remaining, including oil, natural gas, coal,
and nuclear.

It is estimated there is oil and natural gas
for another 20-50 years, coal for 200-plus
years, and nuclear for several hundred
years. Instead, the options in this section
tend to rely on renewable fuels. The terms
renewable and renewable fuels can have
multiple definitions.

As commonly stated, a renewable is a fuel
source that is inexhaustible, such as wind,
water, geothermal and solar, or one that
regenerates at a rate greater than or equal
to the rate it is consumed—as in many forms
of biomass.

For the purpose of discussion, renewable
projects come in two basic sizes: utility scale
and smaller scale.

Utility scale projects share many
characteristics with other utility generation.
Utility scale projects can include large
wind farms, large scale hydro, large scale
biomass, and geothermal. 20-50 MW would
be a large, utility scale renewable installation
for Vermont (such as a large wind farm, or the
Burlington wood chip plant). Itis also possible
to purchase power from large renewable
projects located outside Vermont (Hydro-
Québec is an example). Utility scale solar is
under development in the southwestern U.S.
but is several years away from commercial
operation.

Smaller scale renewable projects range from
several MW to very small projects used to

provide part of a single home’s usage. The
very small projects are often dedicated to a
particular load and are termed, “behind the
meter.”

If there is more power produced than the
load requires, net metering is sometimes
allowed for small projects. These small
projects essentially turn the meter backwards
reducing the amount of electricity one needs
to buy from their local utility, thus called net-
metering. If more electricity is produced than
is needed, it can be sold to the electric utility
at wholesale prices.

Net metering is a simplified billing method
which does not take into account the fact
that energy produced at different times is of
different values. Net metering is designed
to encourage very small, homeowner-sized
renewable generation sources.

Many of the options in this section are also
eligible for Renewable Energy Certificates
(RECs), another method used to stimulate
small renewable sources (see below).

RENEWABLE ENERGY CERTIFICATES

In the U.S., a growing recognition of the
importance of renewable energy has
resulted in a number of federal, state, and
utility initiatives to encourage the growth of
the renewables sector and to incorporate
more energy from renewable resources into
the nation’s power grids.

Some of these initiatives are voluntary,
like green pricing programs, and some
are mandatory, like renewable portfolio
standards.

Vermont’s Energy Future
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Almost all of these initiatives require the
operator of the New England electric
system to carefully account for the amount
of renewable energy sold to customers.
One feature of this accounting is the use of
Renewable Energy Certificates (RECs).

One REC represents the attributes of one
MWh of renewable energy—but not the
electricity itself.

Generation from renewable sources can be
separated from the commodity electricity to
create two products—each of which can be
sold separately:

_l—" Green Attributes
L Ele ctricity

r Fenemable Enargy |

A utility with requirements to meet a certain
percentage of its supply with renewable
energy is able to demonstrate compliance
eitherby creating RECs withitsownresources
or by purchasing them from owners of
other renewable facilities. When RECs are
combined with electricity from any source, it
is considered renewable electricity.

zreen Attributes
—I—' fRenewable Energy |
Ele cricity I

For example, if a utility receives 100% of its
electricity from a coal plant but combines it
with the purchase of an equivalent number
of RECs, that electricity would be considered
renewable energy for their reporting
requirements. Conversely, if a utility chooses
to sell the RECs from a renewable project,
it no longer can claim that resource as
renewable in its portfolio.

A strict rule which prohibits double counting
retains the integrity of the system and
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ensures that those paying for the renewable
attribute get the credit.

For a utility, RECs represent a convenient
way to demonstrate compliance with any
regulatory requirements regarding quantities
of renewable energy. They also ensure
customers get what they pay for, since
only one REC is issued for each MWh of
renewable energy produced.

For an owner of a renewable project, RECs
represent an additional source of income
to justify the construction of a project and
encourage additional projects are built.

For policy makers, RECs inject market forces
into the procurement of renewable energy.
Competition would suggest that the most
cost-effective renewable projects will be built
under such a system.

For consumers of electricity, RECs represent
a way to ensure that their utility is actually
delivering renewable energy to them.

The market price of RECs depends on the
relationship between the demand for RECs
and the supply of RECs. The demand is a
function of the region’s various renewable
portfolio standard requirements. Most REC
requirements will likely increase over the
next several years.

The price is also influenced by the demand
for voluntary green pricing programs, such
the Cow Power program offered by CVPS.
The supply is driven by the pace of new
construction of projects that qualify. At
present, supply is lagging demand in many
areas, so prices for RECs from new projects
are high.




Referring to the discussion on externalities,
the price of RECs internalizes through a
combination of policy and markets what used
to be thought of as an externality.

Each state defines the type of generation
that qualifies as a renewable resource in that
state. Generally, RECs are tradeable within
the New England region.

EXTERNALITIES

The production of electricity involves many
costs—some of which are borne by the
consumer and some of which are passed on
to society at large.

Coststypically borne by the consumerinclude
the fuel and capital costs of generating
electricity. Whereas those costs passed on
to society at large include emissions from
power plants (particulates and mercury) and
the related healthcare costs that follow—
these are called externalities.

There have been efforts to include a greater
portion of externalities in the production costs
of electricity. Initial efforts included requiring
emitters to clean the sulfur from flue gases
with scrubbers or by purchasing lower sulfur
fuel. More recently, permits have become
required in order to emit various pollutants
into the air.

The annual amount of permits issued is
limited, thereby reducing the aggregate
pollution from a particular generation type.
RECs are a similar device, in that the
externality costs for cleaner generation are
included into the costs we pay for renewable
resources.

The requirements for renewable portfolio
standards are enacted by elected officials
who are concerned about the pollution
associated with generating electricity and
want to see renewable energy business grow
in their state. The additional costs, which are
passed on to consumers, represent those
societal values as perceived by the various
state legislators, and they serve to send a
price signal to consumers regarding their
use of electricity.

BIOMASS

Brief

Vermont is one of the leading states in the
use of biomass to generate electricity—most
is from wood by-products. With 78% of the
state forested, the rate of consumption is
sustainable (less is used than replaced).

In 2006, wood provided 8% of the electricity
consumed in Vermont. Wood generation
units can range from 50-60 MW down to 1-3
MW. Wood has economic benefits in terms
of jobs, but price can also fluctuate based
on what is going on in the forest products
industry.

Burning wood emits greenhouse gases.
However, the CO, from biomass is recycled
as the next generation of trees mature.
Generation from farm-based wastes (such
as manure) that have been turned into
methane is a new and growing source. While
farm methane projects are not economic
just for electricity production, the associated
benefits of odor and runoff control make the
process feasible.

Vermont’s Energy Future
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Advantages

+ Wood as a fuel in Vermont is renewable

« Landfill gas or methane from a farm is
generated from a waste product

» Creates jobs and provides another
revenue stream for forest industries and
agriculture

* Is neutral to beneficial on greenhouse
gases (wood is neutral if sustainably
harvested, beneficial if used instead of
natural gas; methane fuel sources are
beneficial when they prevent methane
from escaping to the atmosphere)

» At current natural gas prices, the cost for
wood generation is competitive

Disadvantages

» Biomass is usually waste wood from
another process and price and supply
can fluctuate

* Must be transported from the forest to
the plant

+ While emissions have improved, there
remains some concern over particulates

+ Some say wood products should be
dedicated to combined heat and power
systems (where both electricity and
useful heat is generated) rather than
used for large-scale generation

Vermont is a leader in the use of electrical
energy produced from biomass sources.

The following discussion about advantages
and disadvantages of biomass energy is
taken largely from the Vermont Energy
Digest published in April 2007 by the Vermont
Council on Rural Development (Brenda
Hausauer, author) and from the work of the
Biomass Energy Resource Center and their
Vermont Wood Fuel Supply Study.

Vermont’s Energy Future

Because the range of options in biomass
energy is so broad, these materials will
concentrate in two areas: 1. Wood chips and
2. Methane gas from farms and landfills.

The potential for wood chips or wood as a
fuelis all around us—about 78% of Vermont’s
land is forested. Vermont electric utilities
have long considered wood as a source of
fuel to generate electricity and as a source
of energy for combined heat and power
systems.

The technology for using wood as a fuel is
advancing and is becoming more efficient
and cleaner. But the source of wood for
large electric generation can be uncertain
as it tends to be a by-product produced
from other industries. For example, wood
availability and price suffers attimes because
of the close and obvious linkage to the forest
products industry. As the forest products
business goes through cycles, wood-fueled
power is directly impacted.

Wood

According to the Vermont Department of
Public Service, wood provided 8% of our
electricity supply in 2006. Vermont currently
has two wood-fired power plants and one
more in a conceptual stage.

The McNeil Generation Stationin Burlingtonis
owned by the Burlington Electric Department
(50%) and other Vermont utilities. It has a
rated capacity of 53 MW and has operated
since 1984. McNeil was the largest wood-
fired generator in the world when it came on-
line.

After the plant opened, its fuel price was not
competitive with low oil prices beginning in
1986, and thus it operated at a low capacity of




about 20% for a time. In 1989, McNeil added
the capability to fire its boiler using natural gas
when wood was not economic. With today’s
high natural gas and oil prices, McNeil is now
fairly competitive and basically burns no oil
or gas except for startup purposes.

The McNeil plantprovides 39 jobs atthe power
plant, including four procurement foresters.
There are about twice that number of full-
time jobs associated with wood harvesting,
transportation, etc. It has contributed over
$200 million to the local economy through
January 2007 (not including the construction
of the plant).

It also uses sawdust, chips and bark from
local sawmills, and processed urban wood
waste. Local residents contribute between
2,000-3,000 tons per year of yard trimmings
and 3,000-4,000 tons per year of pallets
(Irving, 2007).

A second wood-fired generation plant
in Ryegate came online in 1992, with a
capacity of 20 MW. The Ryegate plant is an
Independent Power Producer (IPP) selling
power through the Vermont purchasing
agent, similar to in-state hydroelectric
facilities. When Ryegate’s contract ends
in 2012, the company hopes to sell power
through the New England power grid.

There are several new wood-fired generation
plants currently under consideration in
Vermont, including one that plans to supply
heat and power to an existing industrial
facility.

Wood chips are a low value product produced
from sawmill residue or concurrently with
a forestry logging operation. Sawmills
generally try to minimize their creation of
wood chips. So while demand for wood chips

may increase in the future, the creation of
wood chips as a by-product is not likely to
increase.

Production of wood chips requires significant
investment in a wood chipper for a low value
product. This creates a market that is not
straightforward, and prices and reliability of
supply can change. Developments in the
pulp and paper industry impact wood energy
prices. Wood chip prices have gone from
$18 per ton in 1984 to $29 per ton today.
This price change is similar in pattern to coal,
smaller than the change in other fuels such
as gas, but is less volatile.

Vermont has enough wood to increase its
use for the large-scale generation of electric
energy, but the state may not have enough
loggers and equipment. Landowner and
harvesting issues also exist. The sizes of
land parcels are shrinking, and there is a
new generation of landowners purchasing

properties. Harvesting wood often has
no significant financial advantage to
landowners.

Farm-Based Biogas Energy Systems

When Vermont’s cows are fed a ration of
grain, corn silage, and hay, they extract the
energy they need from the feed to provide
for their own growth and sustenance and to
produce milk. However, because no biological
process (including a cow’s stomach) is 100%
efficient, the manure it excretes contains a
significant amount of additional potential
energy.

By employing the process of anaerobic
digestion, farmers can extract this potential
energy in the form of biogas. The biogas
can, in turn, be used to create electricity and
heat.

Vermont’s Energy Future
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Anaerobic Digestion of Biodegradable
Wastes

Anaerobic digestion is the bacteriological
breakdown of organic (carbon-containing)
material in an oxygen-free environment.

Manure-to-energy projects collect manure
from the cows into a large airtight concrete
tank and hold it there for about three weeks.

Bacteria already present in the excreted
manure further digests the manure in
virtually the same process as was occurring
in the cow’s stomach. Biogas, produced
by the bacterial breakdown of the manure,
builds up in the tank and a pipe delivers it
to an internal combustion engine where it is
burned to make electricity.

Anaerobic digester systems are unique in
that their benefits are a result not only of the
renewable nature of the energy produced,
but also because they have a significant
positive impact on existing farm manure
management practices.

The anaerobic digestion process leads
to improved water quality, a significant
reduction in farm odor emissions, improved
farm nutrient management practices, and,
perhaps most significant given our current
understanding of global climate change, a
reduction in total farm methane emissions.

Currently, there are four anaerobic digester
systems in operation on Vermont dairy
farms with a capacity of 1 MW. Because
the feedstock is available 24 hours per day,
throughout the entire year, the systems
produce power on a nearly continuous
basis.
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Additional projects are due to come on-line
in the coming months. The overall potential
for farm methane systems in Vermont is
estimated to be fairly small.

Landfill Biogas

Landfill biogas is created when municipal
solid waste decomposes. The gas is about
35% methane (much of the rest is carbon
dioxide) and has roughly one-half the energy
value of natural gas. This landfill biogas can
be captured, converted, and used as an
energy source.

This not only reduces odors and other local
air pollution problems, it also prevents the
gas from migrating into the atmosphere and
contributing to smog and global warming.
(Methane has about 21-times the global
warming impact of carbon dioxide.)

Today, only two major landfills operate in
Vermont—in Coventry and Brattleboro.

Coventry is Vermont’s only operating landfill
that has a biogas project. That project
currently has 6.4 MW of capacity, and could
grow to 8 MW. The current project is expected
to produce power for about 25 years.

The Waste System’s Moretown landfill has
the largest untapped potential for a biogas
project. The Moretown landfill has capacity
for a 3 MW Ilandfill biogas project. Sewage
treatment may offer a source of biomass
generated electricity in the next decade.




HYDROELECTRIC
Brief
Hydroelectric power is a large scale

energy source in Vermont, second only to
nuclear power. The current contract with
Hydro-Québec provides 27% of Vermont’s
electricity. Other hydro sources, mostly in
Vermont, provide an additional 12%. Hydro
has environmental benefits related to air
pollutants because it has low emissions and
creates few greenhouse gases.

Hydro built in Vermont can have economic
benefits, but by most estimates less than
100 MW of potential new or refurbished
hydro sites exist, and most are small. Hydro
is expensive to site, permit, and build, but
the fuel is free.

The Hydro-Québec contracts begin to expire
in 2012, but Hydro-Québec has indicated
a willingness to discuss terms of a new
contract with a price to be negotiated. Other
large scale hydro resources are potentially
available from other providers outside of
Vermont, both in the U.S. and Canada.

If a new contract is not put in place, Vermont
will need to replace this relatively large and
inexpensive power source and factor in the
loss of this non-greenhouse gas generation
source into the Vermont plan to reduce
greenhouse gas.

Advantages

* Low emissions; low greenhouse gas;
renewable source

* May be able to enter into longer duration
contracts more easily than sources with
less fuel price predictability

+ Stable pricing can be negotiated in long-

term contract (because the fuel price
does not fluctuate)

« Contributes to goal of energy
independence from oll

* A contract with Hydro-Québec provides
system power as a backup, therefore
reliable and dispatchable deliveries;
transmission infrastructure is in place

+ Some hydroelectric is a local resource

Disadvantages

« Small and new hydro projects are
expensive to permit and build and can
disrupt existing stream flows

« Small hydro power can be intermittent,
S0 needs to be combined with another
resource type

» Hydro-Québec contract or other large
scale hydro contracts means direct
economic benefits don’t reside in
Vermont; a contract with Hydro-Québec
does not produce local economic
benefits in the form of tax payments and
jobs

« Canada or Québec could change energy
export policies

» Contract will likely renew at a multiple
(above or below) of then market price
forecasts so can be above or below
market price in future years

* New hydro projects can significantly
harm wildlife habitats and limit stream
flows

There are many sizes of hydroelectric
facilities.  Large hydroelectric  facilities,
usually owned by utilities, generally impound
water behind a dam. The water is controlled
and released to turn turbines and run
generators when electricity is needed.
Facilities with impounded areas are more
economically attractive, butthey have greater
environmental impacts due to the flooding of
lands to create lakes and fluctuating water

levels. )
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Small hydroelectric projects often refer to
facilities with 1-5 MW capacity. In general,
small hydroelectric projects have fewer
environmental impacts than large projects
due to their use of run-of-river design.
(Opponents of specific projects, such as the
Peterson Dam, might disagree.)

Run-of-river hydroelectric projects generate
power as the water flows through the facilities,
requiring little or no impoundment. Small
hydropower systems have other benefits
as well—they do not displace people, the
technology is not complex and can be
easily transferred to communities, and the
technology can provide power for locations
that are not connected to larger grids.

Small hydropower sometimes includes the
classifications of very small projects, including
mini-hydro (less than 1 MW), micro-hydro
(less than 100 kW). These smaller projects
almost always use run-of-river designs.
Some can be installed in farm ponds and
water supply pipes. The projects can produce
enough power for a single home, a block of
homes, a school, or a municipal building.

About 2,321 GWh, or 37%, of Vermont’s
electricity supply came from hydro sources
in 2005. About 28% came through contracts
with Hydro-Québec; 8% from Vermont utility-
owned and privately-owned Vermont plants;
and 1% from New York plants. Starting in
2015, the quantity of contracts Vermont will
hold with Hydro-Québec decreases sharply.

In 2005, Vermont had 138 MW of small
in-state hydroelectric capacity providing
electricity. Utilities owned 84 MW, of which
51 MW came from a run-of-river stations,
and 32 MW from facilities that have the
ability to store water for use when electricity
demand is at its peak. Independent power
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producers selling power to utilities owned
about twenty hydro stations with a total
capacity of 54 MW.

In 2003-2004, the state declined an
opportunity to purchase a network of
hydroelectric facilities with 567 MW of
capacity on the Connecticut River between
Vermont and New Hampshire and the
Deerfield Riverin Southern Vermont. Instead,
the dams were purchased by TransCanada
Corporation for $505 million, who sold the
power into the New England electricity grid,
though not directly to Vermont utilities.

There has been a new interest in considering
whether nonworking in-state hydro sites can
be redeveloped, whether working hydro
sites can be repowered (their output levels
increased), and whether more micro-hydro
and mini-hydro facilities can be built.

Costs, permitting, and environmental
constraints are significant barriers to small
hydro development in Vermont. Hydro
projects that use public waters, even small
rivers and brooks, require several permits,
including permits from the Vermont Public
Service Board, the Agency of Natural
Resources, and the Federal Energy
Regulatory Commission.

Many of the permits are required to mitigate
environmental impacts. Projects can take
from 3-5 years to develop and are expensive,
making it prohibitive for small projects.

A pico-hydro-sized system (less than 5 kW)
in Vermont costs around $20,000 installed
(including the grid interconnection) without
permitting costs. On a project of under 1
MW, permitting costs add about $2,000 per
kW to the total cost, bringing the total cost of
a 5 kW system up to $30,000.




Studies on the economic potential for small
hydro in Vermont show that it can range
from 93 MW (Barg, 2007) to 10 to 15 MW
at existing dams ranging in size from 500
kW to 2 MW (Warshow, 2007). (Note: the
previous section drew from and excerpts
from the Vermont Energy Digest, Brenda
Hausauer, April 2007, Vermont Council on
Rural Development.)

Negotiation of a New Long-Term
Contract with Hydro-Québec

The Hydro-Québec contract provides 28%
of the electric energy used in Vermont. The
bulk of the contract is scheduled to decrease
sharply beginning in October, 2015. The
current Hydro-Québec contract totals 309
MW. It is divided into six schedules with
expiration dates as follows.

Each schedule has a 75% annual capacity
requirement on energy deliveries. GMP
has a resale agreement under which they
annually sellback some of their energy to
HQ at contract energy prices.

Roughly half of the cost is a fixed capacity
payment (minor variation among schedules)
and the other half is an energy payment that
changes with an inflation-based index. The
current energy cost is about 3.1¢ and the
average capacity cost is about $20 per kW
a month. Total cost is on average about 6.8¢
per kwh (some variation among schedules).

Schedule B 175 MW | expires

Schedule C-1 57 MW | expires (27TMW sellback)

Schedule C-2 28 MW | expires

10/31/2015
10/31/2012
10/31/2012
Schedule C-3 47 MW | expires 10/31/2015

Schedule C-4a 25 MW

expires 10
0

/31/2016
Schedule C-4b 6 MW | expires 10/31/2020

Hydro-Québec has indicated an interest in
negotiating a new long-term contract with
the possibility of additional hydro resources.
Terms and conditions for such new contract
are unknown at this time, but any contract
will depend upon regional electric market
conditions anticipated at the time.

One would assume at this early point that
Vermont might enjoy a small advantage when
it comes to price, as alternate purchases
of the Hydro-Québec power might require
additional transportation costs to reach
markets to the south. A new contract brings
the benefits of hydropower to the Vermont
portfolio such as no emissions, dispatchability
(within contract terms), and the potential for
a pricing formula that could include stable
prices or prices with low variability.

The existing Hydro-Québec contract already
demonstrates some of the advantages and
disadvantages of long-term pricing. At times,
during the current Hydro-Québec contract,
prices paid for the power were above market
price and at times (more recently) prices
charged for the power were below market
prices in New England—Vermont consumers
benefited.

Across the U.S., wind power is the fastest
growing source of new generation (annual
growth rate of 25%). Successful projects
require attractive wind speeds, sites that can
be permitted, and access to economically
competitive markets for the electricity
generated.
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Experience with Vermont’s only commercial-
scale wind power facility, the 6 megawatt
Green Mountain Power wind facility in
Searsburg, has generally been good.
Searsburg verified the feasibility of wind
power operating in cold climates.

It has been asserted by wind industry
proponents that the technical potential for
utility scale wind power could reach 200 MW
of rated power, or up to 20% of the state’s
current electricity peak demand, over the next
decade. However, this projection is based
largely on the assessment of wind resources,
the proximity to the bulk transmission system,
and eliminating sites that are part of either
state, federal or other conserved lands and
may not reflect what amount of commercial
wind can ultimately be sited in Vermont.

Vermont’s predominant wind sites are along
higher elevation ridge lines, thus placing
them potentially in higher visible parts of
Vermont’s communities. Wind power could
also be purchased from outside Vermont
under contract. Wind power is competitive
with other sources of generation.

Implementing new wind-powered generation
in New England has been problematic due
to siting and permitting concerns.

As beauty is in the eye of the beholder, wind
power advocates believe large wind farms
are visually attractive and increasing their
use will improve air quality by displacing
greenhouse gas emissions from fossil fuel-
driven electricity. Advocates point out there
are clear precedents for mitigation should
wildlife impacts exist. They say wind farms
provide economic benefits to the regional
and local economies.

In contrast, opponents contend that wind
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turbines are a significant intrusion on
landscapes, that they spoil views, alter
Vermont’'s “Green Mountain State” ridge
lines, and could have wildlife impacts at
higher elevations.

There are plans being considered by
independent developers to install over 100
megawatts of new wind power in Vermont at
the present time. So far, the Vermont Public
Service Board has approved the Searsburg
Wind Power Facility, the region’s first utility-
scale project with 11 turbines, and, more
recently, a 16-turbine project in Sheffield.
PPM Energy recently submitted a petition to
site a 45-megawatt project with 17 turbines
in the towns of Readsboro and Searsburg.

Advantages

* No air emissions

* No greenhouse gases

* Wind is a renewable resource

* Fuel is free, enabling stably-priced
contracts

* Vermont-based wind farms would
produce local economic benéefits in the
form of tax payments and installation
jobs

* Can be built or expanded in manageable
increments of 20-50 megawatts as
needed

Disadvantages

* Wind turbines can be an intrusion on the
landscape

* Wind farms may cause wildlife or habitat
damage from either construction or
operation because windy ridgelines are
often wild and undeveloped

* Wind power is only available when the
wind blows, so is not dispatchable

» Windy locations are often remote from




electric load centers and may require
transmission lines to be upgraded or
constructed

» Permitting timeframes are uncertain
in Vermont (true for all fuels); this can
make projects more expensive and, in
an active market like wind, encourage
wind developers to go elsewhere

« Some may like wind as an option but
feel that it is better for wind power
to come from outside Vermont (New
England, Canada, or New York), where
the wind resource may be better, it
may be less expensive to develop wind
projects, and the projects can achieve
economies of scale

Over the past decade, wind turbines have
become larger in terms of physical size
and power generated. Production size per
turbines have gone from less than 1 MW
and are now between 1.5-2 MW. Off shore
machines are bigger.

Wind turbine towers come in a variety of
heights. 262 feet is a common size, and one
of the taller sizes is 328 feet. Blades can be
120 feet longer, so the tower and blade would
be 260-430 feet (depending on the height of
the tower and the position of the blade).

Wind power costs can be competitive relative
to other forms of generating electricity. Wind
power can be produced for as low as 6-8¢
per kWh. Because the costs of a wind project
do not vary year to year, a wind developer
is more likely to enter into a stably-priced
contract than the owner of a fossil fueled
plant.

However, there are often cases where wind
generated energy is priced according to the
going wholesale market price. If the current

wholesale market price for electricity is in
the range of 6¢ (this is a dynamic number
effected by a variety of factors, most
notably fluctuation in natural gas and other
commodity prices), the difference is often
made up by the value of the renewable
energy certificates wind can attain.

The second factor driving growth is that wind
turbine technology has proven to be much
more reliable than turbines just a decade
ago, allowing the financial community to
become comfortable investing in wind.

The third factor is federal and state policy
initiatives, including financial incentives
that have been implemented over this past
decade, encouraging forms of renewable
energy development.

Variability of Wind

Because wind generation is a variable
resource (similar to small hydro but with
much greater short-term variability), wind
can only provide a portion of electric system
load requirements. 20-25% of a regional
system’s energy needs may be a practical
limit for the technology (some European
systems already have higher percentages).

Wind power in New England currently
produces less than 1% of our electricity, so
this should not present a practical constraint
in the near term.

Modern wind farms generate electricity 70-
80% of the time, but, due to changing wind
speeds, they generate over a year 30-40%
of their full, theoretical name-plate capacity
(if they were able to run 100% of the time at
full output—something no generation source
is capable of doing).
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Wind power’s greatest value will be on
electrical systems that have at least an equal
amount of variable generation (gas peaking
units or storage, such as hydro storage) to
fill in when the wind is not blowing.

When paired with another variable generation
source, wind acts as a “fuel saver” on the
system, preventing the burning of fossil fuels
and generation of attendant air emissions. An
electrical system with a significant amount
of hydro storage or natural gas or oil-fired
generation like the New England system
is a good match for expanding wind power
generation.

Wind power can therefore be readily
integrated into the existing regional electric
generation system. Geographic diversity
provided by multiple wind installations will
also serve to dampen the intermittent nature
of any single project.

Transmission Issues

Because the best wind locations are
often located remote from load centers,
transmission of the power can be a
significant and sometimes limiting issue for
wind development.

The transmission infrastructure near a wind
development must be capable of carrying the
peak outputload of the wind facility. The costs
and other impacts of strengthening these
wires can, for some sites, be prohibitive.

An active issue in the New England electric
system is to determine what portion of these
upgrading costs should be shouldered by
the developer and what portion should be
allocated to all electric users in the region.

Vermont’s Energy Future

The Wind Power Resource in New
England

The fact that wind blows the strongest and
steadiest at the higher elevations in interior
New England is well documented. This effect
can be seen visually in the wind map for New
England included in this section. (This map
was produced by AWS Truewind).

Stonger annual wind speeds are illustrated
by the red-hued colors on Figure L and
show the best resources are concentrated
off the coast and at the summit of the higher
mountain ranges.

Regardless of the theoretical potential in
Vermont, most planners, environmental
agencies, and organizations that have
looked closely at Vermont’s potential for
wind power acknowledge that a relatively
small percentage of this theoretical resource
will be developed due to land use conflicts
and economic reasons.

Some say that 250-300 MW could be
installed in Vermont over the next decade.
If each turbine had rated capacity of 1.5-2.5
MW, this level of development would require
between 5-7% of Vermont’s ridgelines.

Utility Scale Wind

Most large wind developments have been
built by independent, non-utility companies.
Typical size across the U.S. and Canada is
now around 100 MW, with big projects in
the range of 200-300 MW. Projects in New
England are smaller, in the range of 20-50
MW.




Figure L: Wind Speed Map of New England with Electric Transmission Lines
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Electricity from these large projects is usually
sold at wholesale prices, under long-term
contracts to electric utility companies, or on
regional electricity spot markets. The cost of
electricity from these large wind facilities is
lower than for smaller local area projects or
residential scale projects.

Quantity pricing results in lower turbine
prices, and a facility’s fixed costs, such as
interconnection, permitting, and operation
and maintenance, can be spread over many
more units of output. These large wind
projects require careful siting, especially
consideringtheirhigherelevations, tomitigate
environmental and aesthetic impacts.

Vermont is unique in that its electric utility
companies remain vertically integrated
businesses. Utility companies, private
entities, municipalities, and cooperatives can
all invest in generation plants in Vermont. It
is possible for Vermont utilities to participate
directly in large wind plants by agreeing to
finance a portion of the cost of the facility in
return for a similar portion of the output of
the facility or other returns.

For wind to reach it full potential in Vermont,
the price of the electricity produced must be
competitive. Like other sources of generation,
the contract or spot market prices paid for
wind are not related to the amount spent,
but rather to prevailing wholesale market
conditions on the New England electric
system.

Prevailing policy in Vermont has been
focused on obtaining stable-priced contracts
to take full advantage of wind power not
being subject to fuel price fluctuations.
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Local Area Wind

These wind facilities involve one or several
large modern turbines installed close to
where the power is needed. Capital is
provided through local investors, banks, or
municipal utilities. The electrical output can
be supplied as bulk power to the regional
grid or can be used on local power systems.

The costofenergy produced by these facilities
is higher than utility scale wind because fixed
costs are spread among fewer turbines and
there are often lower quality wind regimes.

However, municipal electric  utilities
sometimes have access to low cost tax
exempt financing and/or some ability to sell
the output at retail prices to offset this cost
disadvantage. Presently, there are no such
installations in Vermont.

Examplesarethe town of Hull, Massachusetts
(Figure N), 8 miles to the southeast of Boston,
where a 660 kW turbine was installed in 2001
and a 1.8 MW turbine in 2006.

A privately-owned example is provided by
the summer 2007 installation of a 1.5 MW
wind turbine at Jiminy Peak Mountain Resort
in the Berkshires of western Massachusetts
(Figure O).

Local area wind development may be
constrained in the future due to lack of
technical knowledge of the resources,
siting, and competition for wind turbines and
constructors. There is currently a world-wide
shortage of wind turbines, especially for
small projects.




Figure M: Simulation of a Large Wind Project from along Interstate 91 in
Sheffield, Vermont in the Northern Part of the State.

Residential Scale Installations

This scale of development involves small
wind turbines, 25-100 kilowatts in size, to
meet the needs of an individual home or
small business owner or small groups of
homes and businesses.

Existing Vermont electric regulations usually
permit net billing where small projects sell
excess electricity back to the utility company
at retail prices (roll the meter backwards).

The cost of energy from this scale of wind
turbine is the highest of the three categories
(they are over twice as expensive per kilowatt
to purchase as large wind turbines and the
electrical output is significantly lower per
dollar invested because they are generally
installed in less windy areas).

For example, it would take as many as 1,400
residential scale turbines in Chittenden
County to produce the same amount of
power as one large wind turbine on a windy
ridge.

These installations are usually financed by
the homeowners or small business that use
the power themselves. Over the last three
years, there have been over 70 Homeowner
Scale wind turbines installed across Vermont
at farms, homes, and schools.

Many of these have received substantial
federal subsidies provided through state
agencies. However, because they can
offset retail electric prices, which are about
twice as high as wholesale prices, some
can enjoy economic practicality in the best
circumstances.
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Figure N: 600 KW Turbine Developed, Financed, and Installed by the Hull Municipal Light
Plant in 2001 on the Coastline beside its Elementary School.

T, .

Figure O: 1.5 MW Wind Turbine Installed at the Jiminy Peak Resort in Western
Massachusetts in July 2007 to Help Provide the Resort’s Electric Usage.
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Solar energy can be captured by using
photovoltaics (PVs) and thermal collectors.
PVs convert sunlight into electricity and
have many applications. Thermal collectors
are used to heat water or air for domestic or
commercial use.

As this report focuses on electricity, we will
focus our description on PVs. PVs produce
electricity any time the sunis shining, but
more electricity is produced when the
light is more intense and is striking the PV
modules directly.

Solar electricity is the most expensive
generation technology under consideration
in Vermont. Because of the expense, it is
currently cost competitive only for specialized
and remote applications when compared
with large scale options. But photovoltaics
are coming down in price as technology and
markets advance. (By contrast, using the sun
to heat water is already cost competitive.)

Most of the cost for solar systems is upfront
(fuel is free) and the systems often need
incentives and/or net metering to make the
economics more attractive.

The near-term potential to supply electricity
for Vermont is enormous. Enough sun hits
the average house roof in Vermont to supply
10 times the electricity used by the average
homeowner. Current practical limitations,
however, will likely keep the contribution of
solar power to small levels (estimates are
in the range of under 5%). Technological
advances and policy driven incentives could
change that potential.

Advantages

* No emissions; no greenhouse gas;
renewable source

* Fuelis free

« Economic benefits from installation jobs

» Distributed generation

» Solar power works best on hot summer
days and cold clear winter days when
electricity prices are the highest

Disadvantages

» Solar generation is comparatively
expensive and only cost competitive for
remote locations (off grid) or specialized
applications (offset the cost of running a
line)

» All the costs are front-loaded, requiring
a multiple year payback

Solar energy as a technology and as an
option for generating electricity in Vermont is
still evolving. In the comparative charts, solar
options have some of the highest prices.
Most of the costs are equipment-based,
since the fuel is essentially free.

Solar energy will likely generate only a
portion of Vermont’s electricity, in the 1% or
below range, over the next 5-10 years.

Most of the solar activity is in the area of
displacing electricity used to heat water.
About 37% of the water in Vermont is still
heated with electricity.
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In the cost comparison chart in Appendix C,
we look at solar for a commercial installation
(50 KW to 1 MW). Similar to small wind power
systems and small hydro power systems,
solar potential in Vermont in the near term
will not likely provide bulk electricity supplies
to the regional electric grid, but rather
provide for part or all of a residence’s or
small business’s electricity needs.

Photovoltaics (PVs) convert sunlight into
electricity and have many applications.
PVs produce electricity any time the sun is
shining, but more electricity is produced
when the light is more intense and is striking
the PV modules directly. Unlike solar
thermal systems, PVs do not use the sun’s
heat to make energy, but instead produce
electricity directly from the electrons freed
by the interaction of photons of sunlight
with semiconductor materials in the PV
cells.

When domestic PV systems are installed
on homes that are independent of the utility
grid (called off-grid), they use battery
banks to provide power when the sun is
not out; domestic PV systems on homes or
businesses connected to the grid can use
electricity from the utility when the sun is not
shining. The market has largely shifted from
remote, off-grid, and consumer products
to a majority of grid-connected, distributed
power.

Vermont had 240 net-metered solar PV
systems, providing 673 kW of capacity, as of
March 2007. It is estimated that Vermonters
have installed about 300 PV systems not
connected to the electricity grid.

In addition, there are an estimated 500 solar

water heater systemsin the state. There
are a few commercial facilities with solar

Vermont’s Energy Future

installations in  Vermont, including NRG
Systems and groSolar, but this is not a
large sector of use currently.

Vermont provides incentives for solar
installations. The Vermont Solar and Small
Wind Incentive Program was established in
2003. Under the program, individuals and
businesses can receive $1.75 per watt for
approved solar PV projects, with a maximum
of $8,750 or 5 kW. The Clean Energy
Development Fund has provided support for
larger projects.

While some solar systems are cost-
effective over the long run, about 95% of
their lifecycle cost is up front, making them
difficult to afford for many people.

For example, residential solar water heaters,
with or without current Vermont incentives,
are less expensive than electric or propane
water heaters over their 25-year lifetime
($13,500 for solar with incentives on a typical
residential system, comparedto about
$21,000 or more for electric or propane).

But the up-front capital cost is considerably
higher (about $6,250 for a solar system with
incentives and propane backup, compared to
$750 for a propane or electric system).

Some states such as New Jersey have
decided to dramatically encourage solar
systems and have created special solar
RECs.

Some have decided to target the flat roofs
typical of commercial or industrial buildings
and are working with chain stores owned by
companies looking to make a difference in
climate change.




COMBINED HEAT AND POWER (CHP)
SYSTEMS

Brief

Combined heat and power systems (also
known as co-generation) are a growing
source of electric generation in Vermont
with the added benefit of offsetting other
energy needed for heating buildings. A CHP
system is one where the waste heat from a
combustion-type generator is used to provide
space heat or process heat for a building.

An example of this system would be an
internal combustion engine where the heat
from the radiator provides space heat to a
building or steam in industrial applications.
The advantage of CHP is greater efficiency
than if the electric generation and heating
were done separately. Vermont is estimated
to have 21 MW of electric generation from
CHP with more growth potential, depending
on the site.

Advantages

» Greater efficiency means lower fuel use,
fewer emissions and less greenhouse
gases

* Vermont-based resource

» Can create local jobs and economic
benefits

» Distributed generation; can benefit
transmission system

« Can use biomass from Vermont’'s woods
and farms

Disadvantages

» Combustion is still required so there are
environmental impacts

« Systems are small

« Upfront costs may require incentives or
ways to spread out cost recovery and
payback

Vermont has several Combined Heat and
Power (CHP) applications operating in the
state. The Department of Public Service
estimates approximately 21 megawatts of
CHP capacity is installed in Vermont.

The definition of CHP is the sequential or
simultaneous generation of multiple forms of
useful energy, usually in the form of electric
and thermal. Another name for CHP is co-
generation. Normally, for CHP to be a viable
option, it requires a host site that has the
need for both electrical and thermal energy
concurrently, which typically is an industrial
site or large commercial building.

CHP is a specific form of distributed
generation (DG); DG refers to locating
electrical generating units in or near a facility
to supply or augment the onsite electrical
needs of the facility. DG offers the host site
many advantages, such as energy security,
improved energy reliability, and cost
savings.

But CHP goes a step furtherthan DG by giving
the host site the simultaneous production
of electric power and useful thermal output
which greatly increases overall system
efficiency (see Figure P).
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Figure P: Efficiency of Conventional vs. Combined Heat and Power Generation
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The advantages of the CHP systems over a
traditional set up of electric energy received
from the utility and on site thermal systems
are greater efficiencies and potential cost
savings.

CHP technology could benefit any customer
that has the requirement of both electrical and
thermal loads, such as schools, hospitals,
apartment buildings, commercial buildings,
universities, industrial buildings, health clubs,
laundries, nursing homes, etc.

Atypical CHP system will include three major
components: the prime mover, the electric
generator, and the heat recovery system.
The prime movers for CHP systems can be
gas turbines, micro turbines, steam turbines,
reciprocating engines, and fuel cells.

The CHP system can be designed to use a
variety of fuels, such as natural gas, propane,
fuel oil, and biomass. An example of a typical
CHP system may consist of a reciprocating
engine running on natural gas. The engine
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powers a generator to produce electricity, and
the waste heat from the engine is recovered
through a heat exchanger to produce useful
thermal energy.

This thermal energy output can be in the
form of steam or hot water and can be used
for a host of different applications depending
on the needs of the site, such as heating,
domestic hot water, laundries, or process
use like drying. The thermal energy can
also be used for cooling needs by using a
absorption chiller.

In a electric generator set up using a fossil
fueled boiler and a steam turbine, the
efficiency would be approximately 30-35%
just to generate the electric power.

If none of the waste heat is captured, that
means that 65-70% is wasted. But in a CHP
set up, this waste heat is captured and turned
into useful thermal output, which can double
the efficiency of the process.




The benefits of this improved efficiency is
that the host site saves money, conserves
fuel, and has less air-polluting emissions.

In 2000, The Department of Energy
completed a study to estimate the market
and technical potential for CHP systems in
the United States. This study estimated a
technical potential of 179 megawatts of CHP
capacity in Vermont.

It is important to note that this number is
technical potential, meaning that there is
enough industrial and commercial sites to
support 179 megawatts of capacity. This does
not mean 179 megawatts of CHP capacity
could be installed that is cost effective and
economically viable for the host site.

The economics of the CHP systems revolve
around cost of the fuel and price of the
electricity which is being displaced and
avoided, operating and maintenance costs,
and any financing costs that where required
to purchase and construct the system.

The host site must weigh the costs and
benefits of a CHP system versus a more
traditional set up before deciding to move
forward on a CHP project. The host site
would normally only install a CHP system if
it was economical to do so. In addition, large
upfront capital costs have also been a barrier
to CHP project development.

Some sites that have CHP systems installed
in Vermont are the Brattleboro Kiln Dry
Company, Green Mountain Coffer Roasters,
and North Country Hospital.

The Brattleboro Kiln Dry company system
was installed in 1989. The system uses
boilers fired by wood waste from the site.
The steam from the boilers powers a steam
turbine generator rated at 380 KW, and
waste heat from the turbine is used in their
kiln drying process.

Green Mountain Coffee Roasters installed
a 280 KW CHP system in 2003. The CHP
system uses a Waukesha engine running
on propane. The heat recovered from the
engine is used for heat and hot water for
their building.

The CHP system at North Country Hospital
was installed in 2005. The CHP system
consists of a wood chip fired boiler and a
274 KW steam turbine generator. Waste
heat from the steam turbine serves a variety
of the hospital’s heating needs.
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Appendix A: Full Resource Option Descriptions
Part lll— ENERGY EFFICIENCY AND DEMAND REDUCTION

Brief

Energy efficiency can be considered as a
resource option comparable to traditional
generation resources like coal, nuclear,
natural gas, and renewables. It is relatively
inexpensive and clean compared to
generation options.

It also is considered an alternative resource
in transmission and distribution (T&D)
planning. In the past decade, utility ratepayer
investments in energy efficiency resources
have reduced overall electric consumption in
New England by about 3-5% and in Vermont
by over 5%.

Since 2000, energy efficiency services have
been provided in Vermont by the nation’s
first energy efficiency utility’. A 2006 study
done for the Department of Public Service
concluded that nearly 15% of Vermont’s
electricity needs in 2015 can be met through
cost-effective efficiency programs (it would
be 20% if fuel switching occurs).

Advocates say efficiency should be the first
choice for meeting Vermont’s electricity
needs due to its low cost and associated
environmental and economic development
benefits. There is little opposition to efficiency
as a concept.

However, some are concerned about
increased rates and costs on near-term bills
(especially for non-participants) and ensuring
the accountability and cost-effectiveness of
the delivery mechanisms.

1Efficiency Vermont (“EVT”) provides energy efficiency services
statewide, with the exception that the Burlington Electric Department
(“BED”) provides these services in its service territory. Both EVT and
BED are part of the Energy Efficiency Utility (“EEU”) structure that is
currently funded through the Energy Efficiency Charge (“EEC”).

Advantages

Significantly lower cost than other
resource options

Lowers everyone’s power costs by
displacing the most expensive resource
at any given time

Large quantity of both energy (kwh)
and capacity (kw) available from energy
efficiency in Vermont

Improved electric sector reliability

Can defer or avoid costs to upgrade
electric transmission and distribution
system

Can be deployed or scaled back
relatively quickly

No significant greenhouse gas
emissions or other pollutants

Job creation and local economic
development impacts

Improves the value, public health,

and comfort of Vermont’s homes and
buildings.

Reduces our dependence upon foreign
energy sources

Reduces natural gas price volatility

Disadvantages

Requires coordination among many to
be most effective

Can initially raise rates and bills for non-
participants if costs are not spread over
the period of benefits

The effects of efficiency on overall
energy use can be difficult to quantify
Requires an infrastructure of
knowledgeable and skilled efficiency
service and product providers
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Energy efficiency includes: 1. Using less
energy by making buildings and the energy-
using devices in them more efficient (their
design, lighting, motors, appliances, etc.)
2. Using energy-consuming devices less
(conservation) and 3. Reducing the peak
demand for electricity (through load shifting,
self-generation, or interruption).

It may be helpful to think of cars and highways
as a way to understand these strategies. Just
as certain cars get more miles per gallon,
buildings and devices can be made more
efficient. Driving less would be an example
of conservation, and rush-hour traffic the
equivalent of peak demand.

Energy efficiency can be as simple as
installing additional insulation in buildings
and switching incandescent lights with
fluorescents. Or it can be as complex as
installing computerized energy management
systems in commercial buildings.

Energy efficiency programs are primarily
paid for by customers through their electric
rates or as a surcharge on their electric
bills. Vermont is a national leader in the
development and delivery of efficiency
programs for residential, commercial, and
industrial electricity customers.

Efficiency efforts in Vermont began with
programs run by Vermont’s electric utilities
in the 1980s and 90s and were continued by
Efficiency Vermont, the nation’s first energy
efficiency utility, and the Burlington Electric
Department (BED).

Electricity Savings To-Date

Over the last decade in Vermont, savings
from efficiency programs and investments
have helped to reduce the growth rate of
electricity requirements. Efficiency savings
along with changing economic conditions
have cut the rate of electric demand growth
from 2% to 1% (see Figure Q).

Figure Q: Efficiency Savings in Vermont since 1999

Energy Use Without Efficiency
6’000 | 4\—
- 4,000 -
=
O
2,000 : ,
Actual Statewide Electric Use
0 T T T 1 1 T
1999 2000 2001 2002 2003 2004 2005

Vermont’s Energy Future

2006




Figure R:

EFFICIENCY SAVINGS COMPARED TO A VERMONT POWER PLANT
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Vermont businesses and homeowners
who worked with Efficiency Vermont from
2000-2006 to make cost-effective efficiency
investments saved almost 315 million
kilowatt hours (kWh) in annual electric energy
(approximately 5% of total sales).

Households and businesses are expected to
see savings continue for at least a decade—
the average life of the efficiency measures.

The effect of investing in energy efficiency
is cumulative and, over the years, can
contribute significantly to offset energy and
demand. Comparing efficiency to an electric
plant generator, such as Burlington Electric’s
McNeil Generating Plant, demonstrates the
savings each year (Figure R).

Efficiency Savings Potential

Vermontrecently completed studies ofelectric
energy efficiency potential and concluded
that, with anincrease ininvestment, electricity

demand could be reduced by nearly 20% by
2015 and 30% by 2028 (Figure S).

Cost and Benefits of Efficiency
Investments

In 2004, Vermont electric customers spent
around $15 million on efficiency programs
to save electricity, leading the nation with an
investment of $25 per person. After extensive
review of its potential, the Vermont Public
Service Board significantly increased the
efficiency investment.

By 2008, customer expenditures on energy
efficiency should be approximately $30
million per year, or approximately $49 per
person.

The Board largely targeted this increased
funding toward geographically constrained
areas of the state in an effort to avoid or defer
costly investments in transmission facilities.
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Figure S: Achievable Cost Effective Electric Energy Efficiency Potential
by 2015 in Vermont

Achievable Cost Enectve Kuun
Savings by 2015 from Electric
Energy Efficiency
Measures/Programs for
Vermont (Cost Effective

2015 kWh Sales
Forecast for This

Percent of Sector
2015 kWh Sales

Sector According to Societal Test) Sector Forecast
Residential Sector 567,511,161 2,659,831,768 21.3%
Commercial Sector 450,383 577 2,115 167,148 21.3%
Industrial Sector 268,928 672 1,851,792,067 14.5%

Total 1,086 823 410 5,626,790 063 19 4%

Vermont Electric Efficiency Program
Expenditures

Year Amount (in millions)
2000 $9

2001 $10

2002 $12

2003 $14

2004 $15

2005 $16

2006 $16

2007 $24 (budgeted)
2008 $31 (budgeted)

Source: VT DPS (EVT and BED expenditures)

In 2006, investments made by Efficiency
Vermont cost approximately 3.5¢ per kWh.
This includes money contributed by state
ratepayers and additional amounts paid
by Efficiency Vermont customers and
reflects the savings in water, maintenance,
and other costs resulting from measure
installation. This combined expenditure
reduces Vermont’s annual need for electricity
generation by 52,950 MWh and 7.8 MW at
summer peak demand and 7.2 MW at winter
peak demand.

One challenge related to utility-funded

energy efficiency programs is that, although
they reduce average electricity bills, they
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can increase rates in the short run. This is
because existing costs are spread over fewer
kilowatt hour sales. This can doubly impact
non-participants, who do not reduce use and
whose rates increase.

Rates canincrease in the short term because
efficiency costs are paid as they are incurred.
In traditional utility investments, like power
stations or transmission lines, costs are
spread out. One issue under consideration
is whether efficiency investments should be
funded with a similar, longer-term approach.

Benefits from efficiency include:

* Reduces greenhouse gas emissions
and local air pollution

« Comes in small units and can be
accelerated or decelerated quickly

« Can act as an alternative to the costs or
visual impacts of transmission systems

» Creates in-state jobs and economic
development opportunities

* Improves the value, public health,
and comfort of the state’s homes and
buildings

« Can enhance physical infrastructure and
worker productivity (i.e, through better
lighting)

* Provides short and long-term savings to
building owners




There is little opposition to efficiency as a
concept. Some are concerned, however,
about increased rates and costs on near-
term bills (especially for non-participants),
and the need to ensure the accountability
and cost-effectiveness.

Demand Reduction

Reducing energy use, especially during peak
hours, is important, as the costs to generate
electricity are highest at those times and the
electricity system has the greatest potential
for outages.

To the extent that energy efficiency reduces
consumption during peak periods, it is an
important demand reduction tool.

Demand reduction can also occur by shifting
consumption from peak to off-peak periods,
such as an industry moving its production
schedule from a summer afternoon to
the evening, a home using a timer to run
its dishwasher in the middle of the night,
or businesses running generators during
peak periods to reduce the demand on the
electricity system.

One method that states are considering
to reduce energy use at peak periods is
called dynamic pricing. Although there are
numerous ways to implement dynamic
pricing, customers would pay more for
electricity use during peak periods and less
during off-peak periods.

Currently, most Vermont customers pay
the same price for electricity at every hour.
Dynamic pricing is similar to phone plans
that charge less for nights and weekends
when demand is lower.

These schemes generally include some form
of advanced metering that can register not
only how much electricity is consumed, but
when it is consumed.

Dynamic pricing schemes could be simple,
such as charging residential customers a
higher price from noon to 6 p.m. every day,
with prices set annually or by season.

Or they could be more complex, with
customers having a real-time price that differs
every hour of the year based on the current
cost to produce electricity in New England.
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Appendix B: Cross Cutting Issues

In previous sections of these materials,
we looked at specific options for providing
electricity in Vermont. To the extent possible,
the options were compared side by side
based upon a series of attributes such as
cost, time to build, footprint, typical size,
environmental impact, potential to create
jobs, etc.

In this section of the materials, we look at
some of the issues that are common to
many of the options. In that regard, the
issues discussed in this section cut across
the spectrum of options.

The Buy versus Build Decision: Power

Supply Contracts versus Investments in
Power Plants

Vermont utilities are responsible for procuring
power resources to meet the electrical needs
(including reserves for reliability) of their
service territories. Regardless of the fuel
source, power supply may be obtained by
contracting with the owners of a generation
source or by investing in power plants.

The principal differences between contracting
and building are: 1. The degree of future
price certainty of a power supply and 2. The
effect of each option on utility credit ratings
and access to capital. There is also concern
regarding the ability of a utility to effectively
manage ownership of power generation.

Price Certainty and Contracted Power

Price certainty represents the predictability
of future power supply costs. For example, if
your utility company entered into a long-term
contract to buy energy for 8¢ per kilowatt
hour for twenty years, you would know

exactly what your are paying for that power
for the duration of the contract.

Market prices could rise to 10 or 15¢ per
kilowatt hour, but you would still pay 8¢ until
the expiration of the contract. Alternately,
market prices can go down. If prices were
to fall to 2¢, you would pay more than four
times the market price.

For utility investments, price certainty with
regard to future costs can also be obtained
from utility investment (ownership) of those
fuel sources that have no or relatively low fuel
costs or fuel costs with little or no correlation
to fossil fuel commodities, such as wind,
hydro or, to a lesser extent, nuclear power.
Most of the costs for these facilities are for
the initial permitting and construction.

Utilities would collect these costs from
customers over the life of the plant. Future
rate changes arising from these investments
would be very low, whether future market
costs of power declined or rose. Of course,
if wholesale market power supply prices
declined substantially, then the power
produced from these plants could end up
being well above market prices.

Cost volatility in gas/oil plants tend to be
greater because the price of fuel represents
a significantly higher percentage of these
plants’ total costs. Fossil fuel prices have,
at least on a near-term basis, experienced
substantial volatility.

But since any price change would reflect
underlying fuel costs, there is much less
risk that wholesale market prices would be
substantially different from the price of output
from these plants.
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Financial Effects of Contracts

Consumers may see little difference in rates
whether a utility owns a plant or whether it
enters into a twenty year (or longer) fixed
price contract. On the other hand, because
of the way credit rating agencies view long-
term contracts, utilities that invest in a plant
will generally enjoy better credit treatment.

Rating agencies sometimes look at long-term
power supply contracts as debt obligations—
this can potentially increase the cost of
borrowing for utilities, who pass that cost to
consumers. Additionally, if the utility has a
poor credit rating, it may not even be able to
obtain long-term power supply contracts.

Termination of Contracts

When a contract ends, other costs and
benefits become apparent. For instance,
had the utility invested in a plant rather than
contracting, it would likely own the site. It
could potentially extend the life of the plant
or undertake other plant development.

However, ownership would entail its own
burdens, such as assuming any liability
risks of owning the plant/site, including
plant removal at the end of the plant’s life.
In a contract, by contrast, there are no such
obligations on either party at the conclusion
of a contract.

Ability of Vermont Utilities to Develop
Investment Opportunities

Opportunities for Vermont utilities to invest in
plants are limited due to their size (Vermont
utilities are among the smallest utilities in the
nation). Therefore, the number of investment
opportunities and the nature of those
opportunities are likely to be limited. Due to
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economies of scale, smaller scale plants are
typically more expensive to construct.

The efficiency (output) of larger plants tends
to grow as the size of the plant increases.
There may be opportunities for Vermont
utilities to obtain a small ownership share of
a large scale investment, but only if owners
of that facility are seeking investors. Should
this opportunity arise, the larger scale
investments are likely to be out of state.

Types of Contracts

Power supply contracts can be firm power
delivery (meaning it can come from any plant)
or unit contingent. Unit contingent means
that the utility and its customers only pay for
the power that is produced by that particular
power plant. If something unexpected occurs
that takes the plant out of service, customers
would be exposed to market prices during
the time the plant is not operating.

Market power contracts are not based on
a specific source and require all energy
purchased to be delivered regardless of the
performance of the seller’s plants. Therefore,
unit contingent power is less valuable than
system power and should be priced lower.

Of course, when a utility invests in a power
plant, the power derived from that plant
is completely dependent on that plant
operating at optimum levels. Plants with
more predictable production are therefore
worth more than contracts or investments in
units with less predictable output.

Term of Contracts
The length of a power contract is important

if customers value price certainty above the
lost opportunity of riding the market when




energy prices decline. A longer duration
contract along with a fixed price obtains price
certainty. Shorter-term fixed price contracts
would generally result in prices closer to the
average market price than would longer-
term contracts.

Price Terms of Contracts

Power supply contracts do not always have
fixed prices. They can be tied (entirely or in
part) to the market price in energy, capacity, or
even Renwable Energy Certificates (RECs).
They can contain both fixed and variable
components. For example, a contract could
move with market prices within a certain
range, but stay at a predetermined price
outside of that range (or vice versa).

Utility investment in plants can have similar
features. For example, utilities can buy future
gas supplies for a gas plant investment or let
the price float with the market.

Summary — Price Certainty

A look at current Vermont power supplies
indicates a strong preference for price
certainty.

The contract with Hydro-Québec includes
price terms that were set at the beginning of
the contractand are completely disconnected
from fossil fuels. The contract with Entergy
Vermont Yankee is also a stable price with no
fossil fuel connection. In addition, Vermont
utilities obtain a significant amount of power
from local hydro and biomass sources that
have had stable prices disconnected from
fossil fuels.

These outcomes, however, have not come
about by chance. Regulators, utilities, and
political leaders of prior decades have

voiced a preference for Vermont to manage
risk by locking in price terms or minimizing
correlation with fossil fuels, even if it means
paying a more at some times. We will be
interested to see if you agree.

In-State versus Out-of-State

A second issue related to the theme of cross
cutting has to do with whether a generation
resource (either built or purchased under
contract) is located in Vermont or out-of-
state is of concern to Vermonters.

The issue of in-state versus out-of-state has
a different impact on the various resource
options. For some resources, the answer is
clear cut and based upon previous decisions
or the nature of the resource. For example,
the Vermont Yankee Plant is already in
Vermont and that in-state location has its
own advantages and disadvantages.

If a new nuclear plant were built, it would
more likely be outside of Vermont. If large-
scale hydro were selected as a resource,
it would likely come from outside Vermont,
most likely from Canada. If the energy
efficiency or demand control resources were
favored, those resources would likely come
from inside Vermont (although it may be
possible to contract for energy efficiency or
demand response resources from outside
the state—it would not be typical).

Coal-based resources would likely come
from plants outside Vermont because coal
plants tend to come in sizes that surpass the
demand in Vermont. In addition, siting coal
in Vermont would likely be more difficult than
it would in other states. Generalizing across
the set of resources, there are several ways
to think about the in-state versus out-of-state
issue.
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Economic Impact

If a generation resource or contract has
positive economic impacts such as tax
revenues or creation of jobs, then one might
argue for an in-state location. Biomass
resources would be a good example, as
would nuclear projects, or smaller oil or gas
peaking plants. Energy efficiency also adds
local economic value.

Environmental Impact

Environmental impacts on Vermont’s air
quality, land use, water use, and visuals
could be lessened by purchasing electricity
generated out of state. However, buying
electricity from facilities outside of Vermont
will not reduce the impact of emissions, but
merely put them in someone else’s back
yard. Moreover, the location of generating
facilities has no global impact in terms of
greenhouse gas emissions.

Other Local Impacts

A second way to think about the in-state
versus out-of-state issue is to consider local
impact. On the negative side, many of the
local impacts are environmental. Pollutants,
land use, water use, and visual impact are
examples.

There can also be positive local impacts. An
example might be the positive side effects of
extending a natural gas line to fuel a peaking
plant. With the natural gas peaking unit as the
anchor tenant, natural gas is then available
to customers along the way.

A combined heat and power project built in
Vermont can have positive local impact in
the form of lower rates and overall energy
costs. An example of a local combined heat
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and power project might be a local university
or school district.

Control Over the Resource -
Self-Sufficienc

The issue can also be considered in terms of
control and self-sufficiency. Many are proud
that Vermont does things its own way, and
they would like to ensure that the priorities of
other states do not interfere with their own.
They would argue that the way for Vermont
to control its energy supply is to build and
retain generation sources within the state.
Others would argue, however, that control
and self-sufficiency are elusive and that
contracts provide security.

Generation Ownership

The question in the third cross cutting issue
is whether the type of entity that owns the
generation sources matters to Vermonters.
The first way to think about the issue is
public ownership (state, municipal, or
special purpose entity) versus investor-
based, private ownership. Some practical
and philosophical questions can include:

*  What type of entity has the management
capacity to oversee the project?

* What type of entity can raise the
investment capital at the least expensive
rate?

+ What type of entity is better able to
assume risk?

* What types of activities are best handled
in the private sector versus the public
sector?

Some options, such as local area or
residential scale wind, tend to be community-
based and work well under public ownership.




Other options are larger than a particular
community can handle. Investor-based
ownership can have advantages in terms
of risk. If a generation plant has problems
in a regulated setting, regulators can assign
the risk and cost to the shareholders. New
technologies, such as coal IGCC, are good
examples. If the owners are independent
power producers, such as out-of-state
entities specializing in generation ownership,
assigning risk is even easier—it is assumed
by the market.

Impact on Transmission

Impact on the transmission system is a
another cross cutting issue impacting the
various resource options to a greater or
lesser extent. Resources built in remote
areas tend to require new transmission.

Large-scale resources tend to require
either new transmission, or transmission
upgrades. The two existing large-scale
contracts, Hydro-Québec and Vermont
Yankee, already have transmission systems
in place. New large-scale contracts for the
import of additional power could require new
transmission or additional electric import
capacity. Generation resources built near
the load, as in distributed generation, often
relieve strain on a transmission system.

Efficiency programs and Demand Response
programs generally defer the need for
additional transmission facilities. Generation
built away from load centers, even in
modest quantities, may require significant
transmission to deliver the power to the grid.
Some wind sites have this characteristic.

New transmission raises significant financial
and environmental issues and has a negative
bias. For these reasons, new transmission

requires a Cetrtificate of Public Good before
it can be constructed. Community concerns
about transmission systems can include
their route, visual aesthetics, impact on
property values, and potential health effects
from herbicides and electro-magnetic fields
(EMF).

Because of these complexities, Vermont
has instituted a new least cost transmission
planning process. Before a new transmission
line can be authorized, those involved must
evaluate alternatives such as efficiency,
demand response programs, or distributed
generation that might allow for the deferral
or down-sizing of the transmission line.

Distributed versus Centralized
Generation Sources

As generation plants have grown larger to
achieve economies of scale, the tendency
in the U.S. has been to move towards
centralized generation. Vermont, however,
is an example of a different trend.

Other than the obvious example of Vermont
Yankee, much of the generation in Vermont
is small-scale, and there are a number of
cases of distributed generation built close
to the load. These include small hydro and
biomass projects.

While centralized generation has certain
attributes, such as economies of scale
(and therefore relatively lower costs),
distributed generation has a different set of
advantages.

Those advantages include less impact on
the transmission system, more local control,
localized economic benefit, and less risk,
since each increment of generation is of a
smaller size.
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When a large, centralized resource fails (i.e.
an 1100 MW generator or a heavily loaded
power line), the impact can be widespread.
When a small, decentralized generation
resource fails, the impact tends to be limited
to the local area and is more quickly and
routinely managed.

The centralized versus decentralized issue
cuts across the entire spectrum of resources
because each of the generation options tends
to fall in one of the two groups (e.g. nuclear
and coal are used in centralized generation,
and solar, wind, CHP and biomass tend to
be more decentralized).

Favoring centralized or decentralized can
be a factor in the generation source one
recommends.

Renewable Energy Certificates (RECs)

Renewable energy certificates (RECs) are
a way to influence generation choices by
placing a value on the benefits of renewable
sources. Since many of the renewable
benefits are shared by all, RECs create a
market value for those benefits and spread
the costs.

The REC program enables societal benefits
and the value of energy to be sold separately.
For example, the energy output from wind
power in Vermont can be sold to the New
England grid at the same price as electricity
from any other source.

The resulting RECs can be sold separately
to entities needing to meet renewable energy
portfolio requirements. This includes entities
in states where the REC value can be
higher, such as Massachusetts. Purchasing
a renewable credit is how a utility proves
renewable purchases. Since RECs can
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provide revenue beyond the spot market
sale price, the development of renewable
resources in Vermont is stimulated.

The cross cutting issue is that environmental
benefits and energy value can be traded
separately. So a utility can either use the
money from the sale of RECs to lower its
costs or claim the environmental benefits of
the renewable generation, but not both.

If Vermont were required, through state or
federal action, to obtain 20% of its portfolio
from renewable sources, it could either:
1. Build enough renewable generation to
provide that amount or 2. Purchase enough
renewable energy certificates to represent
20% of its portfolio.

How Vermonters feel about satisfying
renewable requirements with RECs and how
they feel about Vermont’s RECs being sold
in other states where their value is higher
are important considerations. Many feel that
in buying renewables, the resource should
be within transmission distance.

Others insist that the impact of renewables
on the system as a whole is more important—
they are satisfied if the renewable power
enters the system and less concerned who
uses the electrons.

Another issue facing Vermont is what to do
with its qualifying facilities (QFs). Qualifying
facilities are hydro and wood plants built
under previous federal legislation, designed
to stimulate more efficient generation.

The contracts expire in the 2012-2015




timeframe. It is possible that many of these
will not survive in a pure power market
without the beneficial contracts, which utilize
elements similar to RECs. If Vermonters care
about the circumstances surrounding these
20 facilities, which total 70 MW, a test could
be developed to determine if these projects
require RECs to continue.

Summary on Cross Cutting Issues

There are differences as you look down
the list of options to meet the need for
generation. We have called those attributes
or advantages and disadvantages.

There are also multiple ways to implement
each of the options—long-term versus short-
term, build versus contract, in-state versus
out-of-state, etc. These multiple ways to
implement are the cross cutting issues in
this appendix.
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Appendix C: Comparative Resource

Cost Assumptions

Figure T deals with costs foranew generating
plant. The chart uses 2007 as a way to use
consistent dollars, but several of the options
have long lead times. For example, a coal
plant might have a lead time of 5-7 years,
and a nuclear plant of 10-15 years. The 2007
costs shown in the table would be subject
to inflation in those later years. This cost
structure impacts either a generation plant
built by a Vermont utility or the cost of a
contract for the plant’s output. The types of
plants covered are:

1. Coal-Circulating Fluidized Bed (CFB)

- This is a more advanced form of
combustion.

2. Coal-Pulverized - This is current
technology of most coal plants and is
less expensive than CFB.

3. Natural Gas Combustion Turbine (CT)
- This is the standard design for gas
peaking units. Two sizes are shown—
25 MW and 50 MW. Both are relatively
small.

4. Natural Gas Combustion Turbine
Combined Cycle (CTCC) - This is a
more efficient natural gas generator. It
captures waste heat to generate more
electricity. It costs more to build but
uses less fuel.

5. Fuel Cell - This is an advanced
technology that is still in development
stages. Most fuel cells use natural
gas as a feedstock. They are a good
candidate for distributed generation
but, as you can see, are the second (to
solar) most expensive option.

6. Coal-Integrated Gasification Combined
Cycle (IGCC) - This is the new
technology being discussed for using
coal. The coal is gasified and then put
through a combined cycle turbine. These
numbers do not include sequestration,
which would approximately double the

costs shown.

7. Nuclear - These costs would be for a
new nuclear unit.

8. Solar - This is for a photovoltaic system.
They are currently the most expensive
option considered but are used in
specialized applications where they
offset an even higher cost, such as a
transmission or distribution line.

9. Wind - This is for a utility scale wind
project. Small projects are considerably
more expensive.

10. Wood-Circulating Fluidized Bed
(CFB) - As with coal (CFB), this is a
more advanced form of combustion.

It is more expensive but with lower
emissions.

11. Wood-Stoker - This is more typical wood
combustion.

12. DSM (with non-electric savings) - This
option includes both electric savings
and collateral savings from associated
resources such as water and other
fuels, as well as a reduction in costs
for operation, maintenance, and
replacement.

13. DSM (without non-electric savings)

- This option looks strictly at electricity
savings.

14. Hydro - This option shows costs for two
sizes of small hydro that might be built
in Vermont.

Each of the options is evaluated on a series
of cost comparisons. They are:

A. Total Plant Investment (without a

return to the utility during construction
or AFUDC) - This cost is measured in
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Summary results for a plant that would come on line in 2007
Real levelized 2007 dollars

Figure T:

Real Real .
Total Plant Levelized Real . Real Real rm&m__.nmn
- Levelized . . emissions

Investment capacity energy Levelized Levelized costs

No AFUDC cost with all-in cost REC value . o

($/kW) AFUDC cost ($/MWh) ($/MWh) included in

($/MWh) ($/MWh) all-in
($/MWh)

Coal (CFB) 2426 35.95 40.92 76.87 0 5.37
Coal (Pulverized) 1936 29.56 33.35 62.91 0 5.02
CT (25MW) 662 79.89 84.79 164.67 0 3.38
CT (50MW) 524 65.92 84.79 150.71 0 3.38
CTCC 730 10.19 55.35 65.55 0 2.04
Fuel Cell 5820 198.08 225.25 423.33 0 1.82
IGCC 2058 35.78 31.16 66.94 0 4.25
Nuclear 2633 42.23 17.81 60.04 0 0.00
Solar 6040 296.27 0.00 296.27 25.03 0.00
Wind 2059 88.83 0.00 88.83 25.03 0.00
Wood (CFB) 2518 37.15 47.66 84.82 25.03 0.36
Wood (Stoker) 2385 37.08 53.34 90.43 25.03 0.71
Energy Efficiency (w/ non-electric savings) 32.00 0 0.00
Energy Efficiency (w/o non-electric savings) 35.00 0 0.00
Hydro 2 MW 2500 63.79 19.00 82.79 25.03 0.00
Hydro 500 kW 4000 102.06 19.00 121.06 25.03 0.00
Coal Sequestered 2879 42.96 39.25 82.21 0.00

A new nuclear plant has not been proposed or built in the US in 15 years. The ability of a utility or developer

to finance such a large project and to cost effectively manage the construction of a plant would be a challenge.
Because of this, the nuclear cost estimate is subject to additional uncertainty.
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dollars per kW. The figure shown is
what it costs to build a kW of generating
capacity for each option.

. Real Levelized Capacity Cost with
AFUDC - This column looks at what

it costs per MWh and assumes the
utility is allowed to earn a return on

its investment during construction.

This way of viewing the cost allows
contracts for power and building plants
to be compared. These are the costs to
construct or capacity costs.

. Real Levelized Energy Costs - These
are the costs per MWh to operate the
plant—most are either fuel or operations
and maintenance.

. Real Levelized All-In Cost - This is
combined dollars per MWh to build and
operate or cost for both capacity and
energy.

. Real Levelized REC Value - This is the

estimated value for renewable energy
credits.

. Real Levelized Emissions Costs

(included in all-in costs) - This column
shows the cost for emission allowances
that were included in the all-in column.
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