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1 Qualifications
Qud est votre nom, titre et adresse d’ affaires ?

Je m' gppele Philip Rgphds. Je suis directeur du Centre Hdlios, Situé au 326 boul. St.- Joseph e<t,
suite 100, Montréa, Québec, H2T 1.J2.

Veuillez décrirele Centre Hélios.

Fondé en 1996, e Centre Hdios est un organisme de recherche abut non lucratif, offrant une ex-
pertise indépendante dans |e secteur de l'énergie. Le Centre Héios produit et rend disponiblesles
CoNNai SSaNCes requises pour lamise en aavre de Stratégies, politiques, goproches réglementaires et
choix économiques favorisant le développement durable et équilibré du secteur énergétique.

Veuillez décrire votre expérience professonnelle pertinente ace dossier.

Mon expérience est résumée dans mon Curriculum vitae, qui et joint ace témoignage. Mes acti-
vités professionnelles ont touché un grand nombre de sUjets rdiés ala planification, la réglemen
tation et latarification des réseaux dectriques. Ceux-ci incluent, entre autres, larestructuration des
marchés énergdtiques, les processus de planification, la réglementation du trangport d’ dectricité,

I efficacité énergétique et la séeurité des gpprovis onnements dans un réseau hydraulique.

Ja notamment exploré en déail I’ interaction entre la compétition et laréglementation aind que les
implications environnementales du commerce en dectricité. Actudlement, je mene une éude
magjeure concernant larestructuration des marchés d' dectricité en Amérique du nord pour le
bénéfice de I’ Organisttion laino-américaine de |’ érergie.

Un de mes champs d expertise concerne | hydrodectricité et I’ environnement. Mon expérience
comme coordonnateur scientifique adjoint du Bureau de soutien pour " examen public du projet
Grande Bdeine m'a permis de connaitre en profondeur les enjeux environnementaux et Sodiaux
soulevés par un mégaprojet hydrodectrique et ce, dans e cadre d' une équipe professonndlle
multidisciplinaire.

En 1999, j"a rédigé conjointement avec Philippe Dunsky un rgpport d' expert dansle cadre de
I"audience R-3410-98 concernant les principes, méthodes et autres considérations applicables a

I attribution d' une quote-part alafiliere de la petite production hydroé ectrique.

En 2001, j’a rédigé une &ude mgeure sur les interrelations entre la problématique de la
restructuration des marchés énergétiques et lafiliére hydrodectrique, intitulée Restructured Rivers :
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Hydropower in the Era of Competitive Energy Markets Ce rapport éait publié par Internationa
Rivers Network, avec | gppui de lafondation Packard.

Je présde le Comité aviseur sur les énergies renouvelables du Low Impact Hydropower Ingtitute
(LIHI) aux Etats-Unis et, acetitre, j’ agis comme membre non votant de son Board of Governors.
Au Canada, j'a participé activement al’ éaboration du projet de dir ective pour e programme
canadien Ecologo, notamment sur les aspects concernant I’ hydrod ectricité,

En 2002 et 2003, j’ a mené, de concert avec LIHI, une éude financee par le Fonds nord-améicain
pour la coopération environnementae (FNACE) aur le rdle de |’ hydrodectricité dansles marchés
d énergie verte. Je présenteral cette éude au World Renewables Energy Conference aDenver en

septembre prochain.
Avezvoustémoigné aupar avant devant la Régie?

Oui, apluseursreprises. J a témoigné atitre dexpert dansles dossers suivants : R-3398-98 (tarifs
de fourniture), R-3401 (tarif de transport d' Hydro-Québec), R-3410 (avis sur une quote part pour la
petite production hydrodectrique), R-3470 (Plan d’ gpprovisonnement d’ Hydro- Québec), R-3473-
02 (Plan d efficacité énergétique d Hydro- Québec), R-3518-04 (option interruptible) et R-3519-03
(coltts évités). Ja égdement préparé un rgpport d’ expert dans le cadre des travaux de la Régie sur
la demande du Minidre d un avis relativement au projet Suroit (R-3526-04).

2 Mandat
Veuillez décrirele mandat que vous ont donnéle RNCREQ et le RRSE.
Ces deux organismes m’ ont demandé :

1. dandyser lapropostion du Digributeur al’ égard d' un critére non monétare rdié au
développement durable et
2. de présenter une proposition dterndive, Sil y alieu.

3 Sommaire

La proposition du Distributeur ne répond pas aux exigences exprimées par la Régie pour un
ensamble de rasons.
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Nous proposons d' utiliser e Power ScoreCard comme point de départ. 1l s agit d un systeme qui
permet de donner une cote numérique aux centrales de production d’ dectricité de toutes lesfilieres,
aur la base des informations smples fournies par les producteurs. En I” absence de données précises,
il goplique des vaeurs par défaut pour chaguefiliere et sous-filiere

Toutefois, I gpproche retenue par Power ScoreCard pour la cotation des projets hydrodlectriques n'a
pas d gpplication en-dehors des Etats-Unis, parce qu' éle se base sur des déments précis de la
réglementation de cette filiére aux E-U qui n'a pas d’ équivalent au Québec ni ailleurs au Canada.
Nous proposons donc de remplacer celle-ci par une nouvele goproche qui refléte les

caractérigiques physques des inddlations hydrodectriques. D’ autres modifications sont

égaement proposées pour rerdre |’ goproche conforme aux exigences du présent contexte.

Aingd, sdlon notre proposition, toute soumission sera évauée sdon les catégories suivantes :

1) Impactssurl'ar
a EmisionsGES
b) Emissons SOx
¢) EmissonsNOx
d) EmissonsHg

2) Impactssur I’eau
a) L'utlistiond eau
b) Impactssur laquditédel’eau

3) Impactsterrestres
a) Utilistion directe desterres
b) Impactsterrestresindirects

4) Impacts écologiques et sociaux

a) Effetssur les egpeces rares ou ménacées

b) Ouveture des régions sauvages

c) Effdssurlesvdeursculturdles

d) Besoinsdesinfragtructures additionndlles de trangport

De plus, desindicateurs spéciaux sont prévus pour lafiliére éolienne (I’ évaudtion desimpacts
terrestres) et hydraulique (pour tenir compte de |’ entreposage, des débits réservés, des
détournements, des passes de poissons et de la « virginité» du Ste).
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4 Introduction

Dans sadécison D-2002- 169, la Régie a demandé au Digtributeur de proposer un critére non
monétaire rdié au déve oppement durable qui :

devrait inclure quelques indicateurs couvrant I’ ensemble des filiéres probables qui seront
éval uées en fonction d informations de base Smples afournir par les soumissionnaires..

Le but du critére est de considérer les aspects sociaux et environnementaux des soumissons « de
fagon éauilibrée »*.

Cette demande, smple adécrire, refléte en rédité une tache énorme : la conception de quelques
indicateurs qui tiendront compte de I’ ensemble des agpects environnementaux et sociaux de
I"ensemble desfilieres de production d' dectricité et qui permettront de les classer de fagon fidble et
équilibrée,

Il est dlair cependant, d' gpres la décison D-2004- 139, que la Régie ne voit pas le présent processus
comme élant une cause générique sur le développement durable, et donc n’'apas|’intention defaire
un examen gpprofondi de I’ ensemble des enjeux environnementaux et sociaux souleves par la
production de I dectricité.

Dans ce contexte, nous avons priviligié une goproche qui S gppuie le plus possble sur les efforts
dgafats dans d' autres contextes, en faisat bien Sir les modifications et gustements nécessaires
pour larendre conforme d’ une part au contexte énergetique quebécais et, d autre part, au contexte
réglementaire ou I’ on setrouve, ¢ et-adire une grille de sdlection pour utilisation dansle cadre

d un gppd d offres d’ un Digtributeur pour |es gpprovisonnements along terme,

5 La proposition du Distributeur

Dansleur ensemble, les critéres proposss par le Digtributeur ne rencontrent pas les exigences dela
Régie, parce qu'ils ne couvrent pas I’ ensemble desfilieres probables. En fait, quoiqu’ils distinguent

1 D-2002-169, p. 72.
2 1bid., p. 71.
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entre les centrd es thermiques en fonction de leurs émissions amaosphériques, ils ne permettent au
cunement de distinguer parmi des projets hydrodectriques, ni parmi des projets éoliens, ni entre ces
deux filiéres. Aing, il ne rencontre pas non plus I exigence imposée par le Didributeur Iui-méme a

I’ effet que lesindicateurs devraient permettre de distinguer entre les gpprovisonnements offertsau
s8in d’ une mémefiliére en fonction de la performance environnementale et sociade des centrales’.

[l importe égdement de souligner que les criteres proposés par le Didtributeur, pris dans leur
ensamble, ne répondent pas adégquatement au concept du développement durable te qu’ daboré par
la Commission Bruntland et des auteurs subséguents. Deux des quetres critéres concernent des
émissons atmosphériques, sans aucun critére pour faire éat des diversimpacts environnementaux

et sociaux que peuvent égadement engendrer des projets énergétiques, tels que les déchets
nucléaires, la destruction des habitats ou la perte de ressources nécessaires pour les activités de
ubsstance.

Citons acet égard la Commisson Bruntland :

Modifier la qudité de la croissance, cela signifie auss changer notre gpproche du
développement pour tenir compte de tous ses effets. A titre d’ exemple, un projet

hydrod ectrique ne peut étre envisageé sous le seul angle de la production d éectricité ; il faut
également s arréter ases effets sur I’ environnement local et sur les moyens d existence des
intéressés. Aing, I’ abandon d'un tel projet pourrait étre une mesure de progres et non de
régression, Sil S agissait, notamment, de ne pas perturber un systéme écologique rare'.

Findement, le choix d' un critére basé sur I’ existence d' un systéme de gestion environnementale de
type 1SO 14001 n' et gppuyé par aucune é&ude démontrant que des producteurs d’ éectricité ayant
une tdle certification produisent des impacts environnementaux sgnificativement moindres que

oceux faisant appel aux mémes technologies qui n ont pas une telle certification®. En fait, certains
obsarvateurs voient cette norme comme un outil de gestion interne qui ade une compagnie agérer
des aspects de ses opérations qui affectent I’ environnement sans nécessairement les réduire®.

3 HQD-1, doc. 1, p. 6.

4 Commission mondiale sur I'environnement et le développement, Notre avenir atous (Editions du Fleuve, 1988), p.
63.

® HQD-2, doc. 6, p. 6, Réponse 3.

® R Krut et H. Gleckman, SO 14001 : A Missed Opportunity for Sustainable Global Industrial Development,
Earthscan Books (London : 1998), 158 p.
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6 Cadre proposé — le Power ScoreCard

Danslafoulée de la restructuration des marchés d’ dectricité aux Etats-Unis, plusieurs nouvesux
outils ont &é développés pour tenir compte des aspects environnementaux de la production

d dectricité. Quoique laplupart de ces outils ne peuvent s adapter aun contexte d' gppd d offres, il
y en aun, le Power ScoreCard, qui répond en grande partie aux besoins articulés par la Régie.

6.1 Fonctionnement

Le Power ScoreCard est un outil congu pour permettre au consommeateur individue de comparer les
profils environnementaux des choix énergétiques qui lui sont offerts dans le cadre d un marché
concurrentie au niveau du détall. 11 s agit donc d’ un contexte trés différent de cdlui du Ditributewr.
Cdadit, il gppert que cet outil peut s adapter tres facilement au contexte d' un gppd d offresau
marché du gros.

Le probleme auqud s atague le Power ScoreCard en et un detaille. Le consommateur individuel
dans un marché ouvert ale choix entre un certain nombre de « produits », offerts par différents vert
deurs, chacun de ces produits éant compose de I’ dectricité de plusieurs sources. Dans certains cas,
les centrdes d origine seraient gpécifiées, dans d' autres seules lesfilieres de production le seraient,
et dans cartains casil e peut qu' aucune informeation ne soit fournie concernant la source de

I’ dectricité offerte.

Le Power ScoreCard a é&té élaboré par des experts du Pace Law School Energy Project de concert
avec ceux d autres organismes Spécidises en énergie & en environnement dont la Union of
Concerned Scientists la Northwest Energy Coalition, le Natural Resources Defense Council et
Environmental Defense Se basant sur huit criteres didtincts, il permet le cacul d une cote unique
chiffrée pour une centrade de n'importe quedlefiliere, en se basant sur des informations Smples qui
seront normalement obtenues des opérateurs. Dans le cas ou des informations ne sont pas fournies,

il utilise des cotes par défault sdon lafiliere e la « sous-filiere». Une cote et égdement calculée

pour I’ énergie du réseau (system power )’

" LePower ScoreCard fait également état de la proportion des « new renewables » dans chaque produit, mais cet aspect
n’a pas de pertinence au présent dossier.
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Le Power ScoreCard est maintenant en pleine fonction dans trois Etats ayant procédé al’ ouverture
des marchés aul détil, soit le Texas, la Pennsylvanie et le New Jersey®. Dans ces trois Etats, chacun
des produits offerts au public a é&é coté, la cote éant |la moyenne pondérée des cotes des centrales
qui y contribuent. Dans les années avenir, le service Power ScoreCard sera probablement offert
dans les autres Etats, ce qui permet au consommeateur de choisir son fournisseur.

Dans la prochaine section, nous présentons un survol rapide des méthodes utilisées dans le Power
ScoreCard. Pour plus de détalls, se référer au document, Power ScoreCard Methodology, reproduit
enannexeA.

6.2 Les indicateurs

Le Power ScoreCard cote les centraes sdlon lamoyenne pondérée de huit indicateurs, décrits ci-
dessous, qui représentent lesimpacts sur I'air, sur I’eau et sur laterre. Dans la pondération,
I'indicateur GES est compté deux fois, pour refléter le jugement de ses concepteurs de I'importance
accordée aux changements dimeatiques par rgoport aux autres impacts environnementaux.

Magré !’ intention d' daborer un cadre qui S gppliquerait de la méme facon an’importe quelle
centrae de production, |es concepteurs du Power ScoreCard ont réalise qu’ un systéme trop
smpliste ne peut tenir compte adéquatement des impacts environnementaux ditincts des différentes
filieres Aind, cartainsindicateurs s gppliguent uniquement alafiliére thermique, tandis que

d autres sont spécifiques aux filiéres éoliennes ou hydrauliques.

6.2.1 Les impacts sur l'air

Pour les émissons amosphériques, les échelles sont genéraement fixées en tenant compte de trois
points de repere :

= aucun impact donne une cote de O,

8 11 aégalement été misen place en Californie, mais|’ ouverture du marché du détail a été terminée alastite des
événements bien connus des années 2000 et 2001.
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= unimpact équivaert au meilleur résultat disponible (gprés mesures d' aténuation) pour la
production thermique donne une cote de 4, et

= unimpact équivaent aux pires niveax communément associés ala production d' dectricité
aux Etats-Unis (ex. les veilles centraes au charbon) donne une cote de 10.

Des échdlles quantitatives sont genéralement condruites autour de cestrois points de repere, ce qui
donne un rgpport linéaire entre I’ émission et la cote entre O et 4 et entre 4 et 10, mais pas
nécessairement entre O et 10.

Les indicateurs utilisés sont les suivants ;

* émissSonsGES: Lacote est basde sur les émissons GES (en CO,-équivaent) par MWh.
Les émissons de méthane sont converties en les multipliant par 21. Une cote de 4 et fixée
au niveau des émissons d' une centrae acyde combiné ahaute efficacité dimentée en gaz
nature (env. 350 kgyMWh). Une cote de 10 et fixée au niveau des émissons d' une centrae
acharbon afaible efficacité (env. 1090 kg/MWh). L’ échelle est proportionndle entre O et 4
et entre4 et 10, mais pas uniformément entre 0 et 10. L' effet et de le rendre plus sensble
aux amdliorations de performance au bas de |’ échdlle.

» @missions SO, : Comme pour I'indicateur GES, I’ échdlle et cdibrée en fonction des
émissions d une centrde acycde combiné ahaute efficacité dimentée en gaz naturd et des
émissons d une centrae acharbon afaible efficacité (env. 21 kgyMWh)®.

= émissons NOy: Encore unefais, ' échdlle est cdibrée en fonction des émissons d une
centrale acyde combiné ahaute efficecité dimentée en gez naturd (41 gyMWh) et des
émissons d une centrale acharbon sans contrdle des émissons (env. 4,2 kgyMWh).

= @missonsHg: Lacote de 4 est fixée au niveau des émissons d' une centrd e typique au
mazout (2,3 ¢yMWNh), et la cote de 10 au niveau d’ une centrae typique au charbon avec dry
particulate control mais sans flue gas desulfurization (66,7 g/MWh).

® Etant donné que les centrales acycle combiné agaz naturel n’ ont généralement pas d’ émissions de SOx, |’ échelle est
modifiée pour permettre une différentiation entre des faibles niveaux d' émissions. Pour une explication détaillée, voir
PSC Methodology, p. 8.
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6.2.2 Les impacts sur l’'eau

Pour les ressources thermiques, éoliennes et solaires, le Power ScoreCard évadue lesimpacts sur la
qudité de I’ eaus sur labase de leur usage de |’ eau et de leursimpacts sur saqudité. L’ usage est coté
sdlon une échelle numérique en pieds cubes par seconde par MW ingalé

Pour ce qui et delaqudlité del’ eau, lesimpacts sont mesurés par rapport aux normes édictées
sdon laClean Water Act américaine

Les aménagements hydrod ectriques sont cotés sdon une méthodologie digincte, décrite plusloin.

6.2.3 Les impacts terrestres

Pour lesfiliéres thermique et solaire, le Power ScoreCard évaue séparément lesimpacts sur Ste et
hors gite. Lesimpacts sur Ste sont estimés en fonction des superficies requises (ingdlation,
entreposage de combugtible et de déchets) par MWh d’ énergie produite. On distingue entre les
impects facilement réversibles et ceux qui ne le sont pas, avec un multiplicateur dlant de 0.25 pour
les technol ogies renouve ables qui sont facilement enlevées (ex. photovaltai que) jusgu’ a5.0 pour la
filiere nudéare

Pour ces mémes deux filiéres, le Power ScoreCard évaue les impacts terrestres hors site en rdation
avec les volumes de déchets produits (avec un multiplicateur pour les déchets nucdéaires) et avec un
gustement pour I’ acquisition des combugtibles, le cas échéant.

Pour lafiliére éolienne, le Power ScoreCard cote |es projets en fonction de leur conformité avec
sept critéres éablis avec la collaboration de I’industrie éolienne. Ces critéres touchent les
préoccupations suivantes :

= |'utilistion desterres,

» |essolset latopographie,

» |'accés aux régions doignées,

»  |avégdation e les communautés biologiques
» |afaunesauvage,

" lespaysages e
= J|esloidrs
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Les détails de ces criteres se trouve al’ Attachment D, « Criteriafor Site Scoring Wind Projects, »
del"annexeA.

6.2.4 Les centrales hydroélectriques

Afin de tenir compte de lacomplexité de I éva uation des impacts environnementaux des projets
hydrod ectriques, le Power ScoreCard cote ces centrales en fonction, d’ une part, du régime
réglementaire sdlon lequd dles ont &é autorisies &, d' autre part, seon leur obtention, ou non,
d une certification «fable impact » par le Low Impact Hydropower Institute.

Le Low Impact Hydropower Indtitute est un organisme sans but lucratif créé pour faciliter la
participation dans les marchés d énergie verte des producteurs hydrodectriques qui se distinguert
dans |a gestion écologique des aménagements existants. Pour obtenir sa certification, un promoteur
doit démontrer que sa centrae rencontre des exigences précises al’ égard de huit agpects
environnementaux, Soit :

- débitsréserves

- quditéd eau

- migrdion & protection de poissons

- protection d' habitet terrestre

- especesmenacées

- protection des ressources culturelles

- protection des ressources récréo-tourigiques, e

- nepasavair fat I’ objet d une recommandation de mise hors sarvice.

Aing, lacatification LIHI se base non pas sur la puissance ingdlée d un aménagement mais sur
ses véritables caractérigiques environnementaes. |l S agit d’ un processus ouvert et transparent,
danslequel |a participation du public est encouragée!°

Dansle Power ScoreCard, des projets hydrauliques ayant regu une telle certification regoivent une

cote de 4 pour lesimpacts aguatiques et terrestres. D’ autres projets ayant éé autorises par la

Federal Energy Regulatory Commission (FERC) depuis 1986, sont cotés 8 dans les deux catégories.
Cette diginction se base sur lefait quelaloi condtitutive de la FERC a é&é modifiée en 1986 de

fagon aaugmenter Sgnificativement le role des enjeux environnementaux dans saprise de décision

10 Desinformations additionnelles sur le programme et les critéres o’ évaluation du LIHI sont disponibles au
www.|lowimpacthydro.org.
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al’ égard de I’ autorisation de projets hydrodedriques. Sdon la Federal Power Act, tdleque
modifiée par la Electric Consumers Protection Act (ECPA) de 1986, la FERC doit :

give equa congderation to the purposes of energy conservation, the protection, mitigation of
damage to, and enhancement of, fish and wildlife (including related spawning grounds and
habitat), the protection of recreationd opportunities, and the preservation of other aspects of
environmental quality”.

De plus, certains projets fédéraux, qui ne sont pas soumis ala compétence dela FERC mais qui ont
subi une évauation environnementae de leurs opérations depuis 1986, sont égaement cotés 8 dans
les deux catégories. Tout autre projet hydrodectrique est coté 10 (eau) et 15 (terrestre), pour tenir
compte desimpacts rdiés ala créetion e al’ exploitation des résarvairs,

Comme nous I’ expliquerons en détail dans la prochaine section, &ant donné que I’ gpproche dela
cotation des projets hydrodectriques intégrés dans le Power ScoreCard dépend intimement du
régime réglementaire américain, il serait impossible de |’ adapter pour devenir utilissble dansle
contexte québécois, méme avec des modifications importantes. Aing, il nous gppert nécessaire de
remplacer complétement ce « module » du Power ScoreCard par une approche nouvelle,

7 Les modifications requises

Il et bien évident que le Power ScoreCard a éé congu dans un contexte et pour une findité tres
différente de cdui auqud nous sommes confrontés. Toutefois, il a éé concu avec une flexihilité gui
permet facilement les modifications requises pour répondre ades contextes différents.

Comme nous |’ avons vy, il est nécessaire de remplacer complétement le module sur lafiliere
hydroélectrique pour permettre son gpplication hors des Etats- Unis. Nous recommandons également
I'gout d' autres indicateurs qui S gopliqueraient éventudlement ad autresfiliéres.

Ces modifications seront discutées dans les prochaines sections.

1 En vertu du Electric Consumers Protection Act, s. 4(€).
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7.1 Larefonte du module hydroélectrique

Comme nous |’ avons vu, | approche utilisée par le Power ScoreCard utilise des cotes par défaut
pour les projets hydrodectriques qui sont assez devées pour |es aspects aquatiques et terrestres.
Des exceptions sont prévues pour a) des projets fédéraux pour lesques les régimes d exploitation
ont éé réévaués au cours des dernieresannées, b) des projets ayant regu une autorisation de la
FERC depuis larévison de son mandat Satutaire en 1986 et ¢) ceux ayant regu une certification
« fableimpact » du LIHI.

Il est nécessaire de remplacer ce module du Power ScoreCard pour I utiliser au Québec, parce qu'il
e intimement liée au régime réglementaire américain al’ égard de I’ hydrodectricité. Cdaest vra
non seulement pour |a catégorie « autorisation FERC apres 1986 », mais égdement pour la
catification «faible impact » du LIHI, comme I’ explique I’ extrait suivant d’ un ouvrage antérieur
dusoussigné :

[M]any of [the LIHI] criteriarely on “Resource Agency Recommendations.” A “resource
agency” isdefined as*adate, federa or triba agency whose mission includes protecting fish
and wildlife, water qudity and/or administering reservations held in the public trugt.”

A “resource agency recommendation” is defined as the most environmentaly stringent
recommendation issued by a resource agency pursuant to a public legd or adminigrative
proceeding. It isimportant to note that the “resource agency” definition includes a broad
range of federal and state agencies but specifically excludes FERC, the agency responsible
for licensang most hydro projects.

While FERC takes resource agency recanmendationsinto account initslicensing
proceedings, its mission is not limited to resource protection. Thus, holding avdid FERC
license does not in itself guarantee that a project will receive LIHI certification. Rather,
certification requires compliance with the most restrictive recommendation issued by a
resource agency, even if that recommendation was rejected by FERC. In this sense, the LIHI
criteria can be thought of as a compromise between those who would argue that the
judgement of the governmertd licensing authority isdl that matters and those who argue
that environmental judgements must be made independently, without relying on any
governmenta agency. Ultimately, this compromise rests on the credibility of state and

federal resource agenciesin the U.S. and on their procedural safeguards, such asthe right to
due process and the right of appedl.

Because the LIHI criteria are so firmly embedded in the American regulatory and procedural
context, they cannot be transferred to other countries without considerable modification™.
(notes de bas de page omises et souligneés goutés)

12 philip Raphals, Restructured Rivers : Hydropower in the Era of Competitive Markets, p. 71.
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7.2 Des pistes asuivre

Notre défi est donc d’ daborer un module pour les projets hydrodectriques qui pourrait s intégrer
dans |e cadre générd du Power ScoreCard et qui refléerait le plus fiddement possble les véritables
impacts environnementalix des projets particuliers, tout en répondant aux exigences énoncees par la
Régie pour un critere non monétaire du dével oppement durable. Notamment, il est essentiel que de
tels critéres solent facilement évaués en fonction d informeations de base Smple afournir par les
soumissonnaires'=.

Ce défi est d' autant plus important que les impacts environnementaux d un projet hydrodectrique
varient non seulement en fonction du Site du projet mais également de sa.conception et de son
régime d' exploitation. Le Digributeur aaffirmé, avec raison, que desindicateurstels quela
superficie des zones riches en biodiversté, lesimpacts d' activités de production sur les zones
protégées et sensibles, la modifications du régime hydrologique aing que lesimpacts
environnementaux qui en découlent, ou méme la superficie de terrain nécessaire aux activités de
production ne seraient pas utilisables, soit parce qu'ils sont trop vagues, soit parce que les colits
et/ou les ddas d évduation seraient incompatibles avec |e processus d un gppd d offres

Le Didributeur semble reconnaitre que les critéres qu'il propose seraient inadéquiats pour distinguer
les projets hydrod ectriques entre eux, mais Son surval desindicateurs (HQD-2, doc, 1, Annexe 1)
n'en révéle aucun qui serait gpplicable dans le présent contexte. 11 semble donc conclure qu'il serait
impossible de définir des indicateurs cgpables de fare de tdles didinctions al’ intérieur de lafiliere
hydrodectrique dans | e présent contexte.

Il existe cependant un grand nombre d' indicateurs non ambigus et/ou quantitetifs qui peuvent
contribuer afare de tdles digtinctions dans ce cadre. D§aen 1999, le soussigné asoumis alaRégie
un rapport d' expert qui proposait I’ utilisation de quetre indicateurs pour diginguer entre les

caractéridiques environnementaes de projets hydrauliques de petite échdle, sur une base dare et
facile arepérer. Plus spécifiquement, nous avions propose I’ utilisstion dequitre criteres:

Le dénit réservé, par rapport au débit moyen annue,

Lalongueur du trongon de riviére court-circuité (en metres),

13 D-2002-169, p. 72.
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Ledegré de « virginité» du Ste (état sauvage versus éat pollué, indudridisé ou harnaché),
S

Le degré de régul arisation de débits par des aménagements hydrauliques existants™*.

De ces quatre indicateurs, les deux premiers donnaient lieu ades pointages additifs, tandis que les
deux derniers avaent une fonction multiplicatrice. Ensemble, ils donnaent lieu aun pointage
unique entre 1 et 10"°.

Nous mentionnons cette approche non pas pour proposer son adoption dans le présent contexte,
mais plut6t pour démontrer que cette problématique n'est pas nouvele. Des questions semblables
sont égaement soulevées dans le cadre de la conception des Renewables Portfolio Standards (RPS)
qui essayent d' accepter des projets hydrauliques comme digibles, tout en limitant cette digibilité

aux projets qui ateignent une certaine cible sur le plan environnementd.

Il S agit cependant d’ un défi maeur, soit celui de condruire des indicateurs qui donnent une
indication relativement fiable des réds impacts environnementaux & sociaux d un aménagement
hydrodectrique, en se limitant aux informations de base qui- sont smples afournir par les
soumissonnaires €, implicitement, smples aévauer de fagon non ambigué par le comité

d’ évauaion des soumissons

7.3 Des indicateurs propres alafiliere hydroélectrique

Quatre des huit indicateurs du Power ScoreCard refletent des émissions atmosphériques (dont
I'indicateur GES, qui se voit accorder un poids double), ce qui permet de distinguer de fagon tres
précise entre différents types de centraes thermiques. |1 inclut également quetre indicateurs
touchant I’ el et lesterres, qui ont pour but de tenir compte des autres impacts environnementaux.
Toutefais, I atribution des cotes selon ces derniers quatre indicateurs et plutét quditative, avec des
poids relaifs qui reflétent ultimement les jugements de vaeur de leurs concepteurs.

14 Raphals et Dunsky (1999). L' attribution d’ une quote-part alafiliére dela petite production hydroélectrique:
Principes, méthodes et considérations. R-3410-98, 26 mars 1999, p. 37-40.

15 |bid., pages 44-45.
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Il nous parait évident que de nouveaux indicateurs qui reflétent les impacts environnementaux et
sociaux de différents types d’ aménagements hydrod ectriques doivent nécessairement étre de ce
deuxiéme type. Ce congtat découle d' une part de la trés grande difficulté de quantifier lesimpects
environnementaux et sociaux engendrés par des aménagements hydrodectriques, e d autre part des
contraintes imposées générdement par le contexte d’ un gopd d offres et plus spécifiquement par la
décison D-2002- 169.

Par exemple, un indicateur trésimportant des impacts environnementaux d’ un aménagement hydro-
éectrique concerne le degré auqud son régime d' exploitation aété optimise pour favoriser lapro-
tection de |’ environnement, par rgpport aux vaeurs économigue ou énergétique. 1l s agit cependant
d’ un jugement complexe qui ne peut se faire qu' au cas par cas, sur labase d' une connaissance dé-
tallée de I’aménagement aing que de on régime d’ exploitation. |l serait donc impossible d’ évauer
cette question en fonction d'informations de base smples afournir par les soumissonnaires.

De laméme fagon, nous devons exclure un indicateur basé sur |a perte des habitats de grande
importance sur le plan biologique. 11 nous semble impossible de déveopper un indicateur figble de
cecritére qui ne dépende pas d un complexe jugement qui ne peut se réduire ades caculs basss sur
lesinformationsSmples.

Il existe cependant plusieurs indicateurs qui reflétent les impacts propres alafiliere hydrodectrique
qui rencontrent ce critére. Par exemple:

L e niveau des débitsréservés. Quoiqu'il exise d autres outils plus sophistiqués qui ne peuvent

S adgpter au présent contexte, il existe un outil dont la vaeur scientifique est reconnue et qui permet
d évauer | adéquation des débits réservés dans les trongons court-circuités sur la base

d informations smples. 11 s agit de |’ gpproche Montana- Tennant, dével oppée dans les années 1970
dansun climat froid qui ressemble, dans une certaine mesure, acdui du Québec. Il nerequiert

qu’ une seule donnée de base, soit le débit moyen annue (DMA) du cours d' eawl. 1 évaue les débits
réservés pour les périodes hivernde (octobre amars) et estivae (avril aseptembre) comme
pourcentage de ce débit moyen annud. |l permet aing de dlasser des débits réservés comme

« passable », «bon» ou « excdlent » de fagon objective et rdaivement figble, sdon le tableau
uvart :
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Cote d appreéciation Régime recommandeé
(% du débit moyen annuel)

octobreamars avril aseptembre
Crue ou maximum 200 % 200 %
fourchette optimale 00 a100 % 060 a100 %
remarquable 0% 60 %
excellent 30 % 40 %
bon 20% 40 %
passable (« Tair or degrading ») 10% 30%
pauvre ou miimum 10% 10%
détérioration grave <10% <10%

Entreposage: 1l n'y apas de doute que, toute autre chose éant égde, lesimpacts
environnementaux d' un aménagement hydrod ectrique augmentent avec |e degré de modification de
débits. Ces impacts se font sentir tant en amont qu’en ava. Plus I’aménagement est congu pour
modifier les débits dansle temps, plusil doit ére doté d' un réservoir important, avec tout ce que
cdaimplique au niveau de I'inondation des terres et de la fluctuation des niveaux d' eall. En avd,
plus les fluctuations des débits sont importantes et plus leurs rythmes se distinguent du régime
naturel, plus les écosystémes seront affectés.

On peut bien sir dler loin dans I’ daboration des indicateurs qui refléteront ces différents agpects.
Cependant, pour répondre aux besoins de smplicité, nous proposons seulement de faire éat dela
période d' entreposage qui et prévue dans la conception de I’ aménagement.

Chainesderéservairs : Dansles grands complexes hydroé ectriques, pour optimiser la production
et donc le colit de revient, un réservoir en ava commence souvent au point de restitution du cand

de fuite du réservoir en amont. Aing, I’ aménagement utilise toute la hauteur de chute possible, mais
avec des conséquences écol ogiques importantes. Quoigue lesimpacts écologiques d' un seul
réservoir demeurent souvent locaux — sauf Sil y ades especes rares ou menacéesen jeu —, les
effets écol ogiques d' une chaine de réservoirs sont beaucoup plus importants. Notamment, les
espéces qui requierent des habitats d' eau vive pour une ou plusieurs de leurs égpes de vie n' auront
plus de place dansle bassin versant affecté.

Déour nements : Des aménagements qui enlévent I’ eau de fagon permanente d' un bassin versant
pour |a déverser dans un autre ont, toute autre chose éant égae, des impacts écologiques plus
Importants que ceux qui retournent I’ eau au méme cours d eaul.

« Virginité » : Un projet hydraulique sur une riviere d§aexploitée ades fins hydrodectriques ou
autres et dont le débit et d§arégularisé en amont, ou laqudité de |’ écosysteme et autrement
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dégradée, n"a évidemment pas le méme impact écologique que sur uneriviere «vierge ». Auss, la
réfection de centraes existantes ou désaffectées aura égdement un impact différent, quoique
difficile agénérdiser. L’ importance du facteur virginité de larivieread alleursfat I’ objet du
rapport dela Commission Doyon'®.

Passe de poissons : Un effet incontournable des barrages est d empécher lalibre circulation des
poiSoNs entre les régions en amont et en aval du barrage. Cet effet peut varier de nul atres
important, selon le placement du barrage et la présence ou non des espéces migratoires. A lalimite,
lorsgu’il est question des epéces comme le saumon qui doivent migrer entre I’ embouchure d une
riviere et Ses cours supérieurs pour se reproduire, de tels blocages ont souvent mené aladisparition
de lavariété et alamise en péril del’ espece dans satotdité.

Nous proposons donc I’ gout des indicateurs suivants, qui S gopliquent uniquement aux projets
hydrodectriques :

Entreposage
aucun (fil del'eau) 0
journalier 2
hebdonedaire 3
saisonnier 4
inter-annuel 6
multiplicateur sil fait partie d'une chaine de réservoirs 15
Débits réservés (Tennant)
excellent 0
bon 3
passable 6
pauvre 12
Détournements
aucun 0
mineur 3
majeur 6
"Virginité"
barrage existant, eau pollué et rives artificialisés 0
deux destrois éléments présents 2

16 «[LaCommission recommande que le MRN] exclue du programme de petites centrales |es sites vierges amoins que
des études précises et détaillées, ayant fait I’ objet d’ audiences publiques, nejustifient I’ installation d’ aménagements
nouveaux selon les points de vue économique, social et environnemental » (recommandation n° 70, page 604).



Témoignage de Philip Raphals Proposition pour un critére non monétaire
R-3525-04 relié au développement durable
pour le RNCREQ et le RRSE

12 aoit 2004, page 18 de 33

un destrois éléments présents 4
aucun destrois é éments présents 6

Passes de poissons
aucune espece migratoire présente 0
especes migratoires présente, avec passe de poissons 3
especes migratoires présentes; aucun passe de poissons |6

7.4 Des indicateurs génériques

Cette réflexion sur la prise en compte des impacts environnementaux et sociaux de lafiliére
hydroé ectrique a égdement permis de congtater quelques autres indicateurs importants qui ne font
pas partie du Power ScoreCard. Il S agit des indicateurs qui sont importants pour lafiliere

hydrod ectrique mais qui peuvent trouver une gpplication dans d' autres filieres égdement. Par
exemple :

Effetssur les especesrares ou menacées: les effets sur les espéces rares ou menacées est un
enjeu important pour lafiliere hydrodectrique, maisil peut I’ ére pour d autres filiéres égdement.

Effets sur les cultures autochtones : les effets sur les cultures ou sur les activités de subsistance
autochtones et un enjeu mgjeur pour certains projets hydrodectriques, maisil peut I’ ére pour
d autresfiliéres égdement, notamment lafiliere nudéaire.

Effetssur lesvaleursrécréo-touristiques : Certains projets hydrodectriques entrainent la perte de
diverses vaeurs récréo-tourigtiques, dont les loisrs d' eau vive et les paysages rustiques, ce qui peut
avoir des conséguences importantes pour les économies locaes. Laquestion paysagére se retrouve
égdement dans le déve oppement de lafiliére éolienne et, dans certains cas, des autresfilieres.

Ouverture desrégions sauvages: Lorsgu un projet énergetique se fait dans une région sauvage,
lesimpacts environnementaux et sociaux vont souvent audelade ceux causés directement par
I"aménagement. Ceux-ci incluent égadement les conséquences de la congruction de routes d’ acces
et ' ensemble des consaquences environnementales et socides du fait qu’ un territoire auparavant
inaccessible devienne ouvert. Dans le cas du projet Grande Baeine notamment, pluseurs
considerent que lesimpacts de ce type auraient &é plusimportant que I’ ensemble des impacts
environnementaux et sociaux directs. Cetype d'impact pourrait auss se produire dansle casdu
déve oppement des ressources éoliennes dans les régions isolées.
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Besoins additionnels en transport : Lorsgu’ un projet énergétique requiert la condruction de
nouveles lignes de trangport, les conséquences environnementaes et socides de cdle-a doivent
étre attribuées au projet ou aux projets qui les rende(nt) nécessaires. |l vade soi que cet impact et
beaucoup plusimportant Sl requiert I’ ouverture d’ un nouveau corridor de trangport, et non
seulement I’ gout d une nouvele ligne dans un corridor exigtant. Notons que cet indicateur ne tient
pas compte des colits des modifications du réseau rendues nécessaires par le projet, colits qui sont
interndisés ailleurs dansla grille de s ection, mais seulement de leursimpacts environnementaux

et sociaux. Cet indicateur risque de trouver une gpplication surtout par rgpport aux filieres
hydrodectrique et éolienne.

Nous proposons donc I’ gout des indicateurs suivants, qui peuvent trouver gpplication dans ala
filiere hydrodectrique qu' ad autresfilieres égdement :

Effets sur les especes rares ou ménacées

aucune telle espece présente

présente, mais aucun impact appréhendé
présente, mais impacts mineurs appréhendés
impacts majeurs appréhendés

o BN O

Ouverture des régions sauvages
aucune
mineure
majeure

O

W

(ep)

Effets sur les valeures culturelles

aucun

effets mineurs sur les valeurs autochtones ou récréo-touristiques
effets majeurs sur les valeurs autochtones ou récréo-touristiques
effets majeurs sur les val eurs autochtones et récréo-touristiques

o B N O

Besoins additionnel s en transport

aucune nouvelleligne requise
nouvelleslignes dans un corridor existant ou court nouveau 3
corridor
nouveau corridor majeur 6

o




Témoignage de Philip Raphals Proposition pour un critére non monétaire
R-3525-04 relié au développement durable
pour le RNCREQ et le RRSE

12 aodit 2004, page 20 de 33

7.5 Modifications requises aux autres indicateurs
7.5.1 Emissions GES

Le Power ScoreCard prend comme hypothese que lafiliere hydroéectrique ne produit aucune
émisson de gaz aeffet de serre. Cette hypothése est vadable seulement dans le cas des
aménagements ayant peu ou pas de retenue d' eau (réservair).

Dans e cas des aménagements hydrod ectriques ayant de telles retenues d' eau, il existe de grandes
incertitudes sur le plan scientifique al’ égard de la quantité de tels gaz qui sont émis. Ces émissons
vaient entre autres sglon la superficie des réservairs, le type de terrain ou de plans d’ eaul ennoyés
pour les créer, lazone climatique, la profondeur du réservoir et probablement de lafréquence de sa
fluctuation.

Notre dernier examen détalllé de cette question remonte 22001, et nos condusions se trouvent au
chapitre 6 de I’ ouvrage Restructured Rivers, cité auparavant, dont une copie setrouve al’ annexe B
des présentes. Sans entrer dans ce débat d experts, il importe de souligner que les chiffres
mentionnés par le Didtributeur semblent assez loin en-decade larédité. Sdon cette andyse, le taux
d émissons pour les aménagements hydrod ectriques en milieu boréd se Stue entre 75 & 90
kg/MWh.

Cdadit, aucune modification ' est requise al’ échelle retenue par le Power ScoreCard pour les
émissions de GES. Cette échdlle donne lieu aune cote de 1 pour les aménagements
hydrod ectriques ayant des réservoirsimportants.

7.5.2 Mercure

Comme nous |’ avons noté auparavant, le Power ScoreCard intégre une échelle quantitetive pour les
émissons amosphériques du mercure, ce qui donne des cotes de 1 pour les centraes dimentéesen
gaz, de 4 pour cdles dimentées en mazout, et de 6 a10 (sdon latechnologie de contréle et le type

de charbon utilisé) pour cdlles dimentées en charbon.

Quoique lafiliere hydrodectrique ne crée aucune émi sson amosphérique de mercure, dle peut

dans certains cas étre responsable de | entrée de cet dément tres nocif pour la santé humaine dansla
chaine dimentaire. 11 S agit du phénoméne bien connu de laméthylation du mercure inorganique au
fonds des réservoirs, due al’ augmentation de I’ activité microbiologique qui suit I inondation des
terres.
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Nous n"avons pas |’ intention d’ entrer, encore unefois, dans les débats d experts sur ladurée du
phénomene ni de la possibilité de réduire sa portée par I' enlévement de lavégétation avant lamise
en eau du réservoir. Cdadit, il nous semble évident que les aménagements hydrod ectriques qui

sont regponsables dans une cartaine mesure de I entrée du mercure dans la chaine dimentaire et
donc de la possihilité d' intoxication de I é&re humain ne devront pas recevoir un zéro ous ce critere.
Il est cependant impossible de proposer une échdlle quantitative acet égard qui réponde aux
exigences précitées. Nous proposons donc une échdle quditative qui s gpplique uniquerrent ala
filiére hydrodectrique, comme suiit :

Mercure - augmentation de la biodisponibilité

Aucun 0
Mineur 3
Majeur 6

7.5.3 Qualité de I'eau

Comme pour I’ ensemble des critéres gpplicable alafiliere hydraulique, les criteres du Power
ScoreCard concernant la qudité de |’ el dépendent de laréglementation américaine. Nous
proposons donc de le remplacer avec la structure suivante, qui réfléte laméme logique en se basant
aur laréglementation gppliceble.

COTE
Aucunincidence | Avecincidence(s)
de non historique(s) de non-
conformité conformité

Peu ou pas d’ effluents 0 N/A
Effluents moins de 50 % du niveau permis par les 2 4

normes en vigueur

Respect minimal des normes en vigueur 4 8
Autorisation spéciale requise 8 12

7.5.4 Lacogéneration

Il existe plusieurs gpproches digtinctes pour dlouer les émissons et autres impacts résultant des
centraes pour lesguelles une partie de la chdeur produite est utilisée pour des fins industridles ou
autres (cogéneration ou combined heat and power). L’ approche utilisée par e Power ScoreCard est
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d dlouer les émissons en fonction de I’ efficacité nette de la centrale avec et sanslarécupération de
lachdeur.

Une autre approche serait de déduire des émissions brutes les quantités qui sont évitées par
I' utilisation de lachdeur. Toutefois, cette gpproche requiert des informeations beaucoup plus

détaillées pour permettre une appréciation fiable de émissions évitées. Nous ne proposons donc pas
son utilisation dans le cadre du présent dossier.

7.5.5 L’allocation des points

Pour intégrer les résultats de ce processus dans la grille de s éction des gppels d' offres, nous
proposons que, pour chagque soumission, le nombre de points aloué soit égd a:

P = (1-S/75)*X
ou
S représente la somme des cotes gpplicables,
75 représente approximativement la cote de la pire centrae au charbon,
X représente le nombre des points attribué acet indicateur.

Aingd, 9 20 points sont réserveés pour cet indicateur, une soumission dont la somme des cotes
sééve a40 obtiendrait

(1-40/75)* 20 = 9,3 points,
et une soumission dont la somme des cotes s déeve a20 obtiendrait
(1-20/75)* 20 = 14,7 points,
et une soumisson dont la somme des cotes s déve a10 obtiendrait
(2-10/75)*20 = 17,3 points.

I s agit donc d une échdlelinéaire, dlant de 20 points lorsgue la somme des cotes et de zéro, a0
points lorsgue la somme des cotes est de 75 ou plus.
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8 Sommaire des critéres et échelles proposées

Dans cette saction, nous résumons les critéres du Power ScoreCard retenus, avec toutes les
modifications et gouts discutés dans les sections précédentes.

On doit congtater que, pour un grand nombre des criteres du Power ScoreCard, plusieurs nuances et
exceptions sont déjaintégrées pour mieux refléter |es perceptions des concepteurs quant aux
véritables caractéristiques environnementales des différentes options. Nous laisseronslatéche

d expliquer ces nuances au directeur du Power ScoreCard qui Sera présent aux audiences.

8.1 Sommaire des critéres
|. Emissions atmosphériques

A.Emissonsdegaz aeffet deserre

COTE Ibs./MWh kg/MWh

0 = peu ou pas d’ émissions
1 <= 192 87
2 <= 385 175
3 <= 578 263
4 <= 770 350
5 <= 109% 498
6 <= 1422 646
7 <= 1748 795
8 <= 2074 A3
9 <= 2400 1001
10 > 2400 1001

Voair lapage 7 del’ annexe A pour des notes sur le traitement particulier desémissons GES dela
biomasse.

B. Oxydesde soufre

COTE lbs./MWh ka/MWh
0 = peu ou pas d émissions

1 <= 19 09
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2 <= 37 17
3 <= 5,6 25
4 <= 74 34
5 <= 93 42
6 <= 18,6 85
7 <= 279 12,7
8 <= 37,2 169
9 <= 46,5 211
10 > 46,5 211
C. Oxydesd’'azote
COTE [bs./MWh g/MWh

0 no NO,emissions
1 <= 0,02 9
2 <= 0,04 18
3 <= 0,07 32
4 <= 0,09 41
5 <= 193 877
6 <= 3,77 1714
7 <= 5,62 2555
8 <= 7,46 3391
9 <= 93 4227

10 > 93 4227

D. Lamercure

1. Pour I'ensemble desfiliéresautresquel’ hydraulique

COTE Ibs./GWh g/MWh

0 = Zé&o

1 <= 0,001 0
2 <= 0,002 1
3 <= 0,003 1
4 <= 0,005 2
5 <= 0,033 15
6 <= 0,062 28
7 <= 0,09 41
8 <= 0119 4
9 <= 07147 67

10 > 07147 67
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2. Pour lafilierehydraulique

Mercure - augmentation de la biodisponibilité

Aucun 0
Mineur 3
Majeur 6
Il. Impactssur I’eau (autre que lafiliere hydraulique)
A. Utilisation del’ eau
COTE cfsMWh cmh/MWh
0 = pasd utilisation de |’ eau
de surface
1 <= 0,22 2,3
2 <= 0,44 4,6
3 <= 0,67 7,0
4 <= 0,89 9,3
5 <= 111 11,6
6 <= 133 139
7 <= 155 16,3
8 <= 1,77 18,6
9 <= 2 21,0
10 > 2 21,0
B. Impactssur laqualitédel’ eau
COTE
Aucunincidence | Avecincidence(s)
denon historique(s) de non-
conformité conformité
Peu ou pas d’ effluents 0 N/A
Effluents moins de 50 % du niveau permis par les 2 4
normes en vigueur
Respect minimal des normes en vigueur 4 8
Autorisation spéciale requise 8 12
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1. Impactsterrestres
A. Filiéresautres qu’ éolienne et hydraulique

1. Utilisation directedesterres

a. Superficie utilisée

COTE Superficie utilisée (acresMWh)

5x10°
10x10°
15x10°
20x10°
96x10°
172x10°
248x 10°
R4x10°
400x 10°
400x 10°

©Co~NOoOOOP~A,WNEO
ANNNNNNANNNANNA

5
1
\Y

b. Permanence desimpacts

Les prochains multiplicateurs s appliquent ala cote d’ utilisation terrestre pour refléter |a permanence desinstallations:

Technologiesrenouvelables de trésfaiblei mpact17 025
Centrales alabiomasse 0508
Biomasse certifiée soutenable 025
Filiére thermique (fossile) 10
Nucléaire 5.0

2. Impactsterresresindirects

a. Déchetssolides

17 Photovoltaique, solairethermique dish sterling, éolien, géothermique et certaines centrales ala biomasse.

8 Augmenter & 1,0 lorsqu'il existe un risque significatif o impacts environnementaux relié a I’ entreposage et au

traitement des combustibles.
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COTE Ibs’MWh kG/MWh
0 Aucun
1 <= 234 10,6
2 <= 46,8 21,3
3 <= 70,2 319
4 <= 93,6 425
5 <= 117 53,2
6 <= 1405 639
7 <= 1639 745
8 <= 1873 851
9 <= 2108 95,8
10 > 2108 95,8

Lorsque le site d enfouissement des déchets solides est équipé d’'un double liner, la cote est réduite
par 50 %. Un multiplicateur de 3,0 et gppliqué aux déchets nucléaires, ce qui donne une cote de
30.

b. Ajustement pour I'acquisition du combustible
Ajout de 4 pour lesfiliéres thermique (fossile) et nudéaire.

Multiplicateur de 0,5 pour les centrales abiomasse qui utilisent comme combustible des déchets qui
seraient autrement destinés l’ enfouissement. *°

Impactsterrestres de lafiliere édlienne

Cote
Emplacement généralement souhaitable selon I’ ensemble des 1
sept criteres établis avec la collaboration du National Wind
Coordinating Committee et le Appalachian Mountain Club?°
Emplacement partiellement souhaitable selon I’ ensemble des 3
sept critéres OU le plein respect des directives éaborées dans
un processus de concertation

Emplacement partiellement souhaitable selon cing ou six 5
critéres, et non souhaitable selon aucun descriteres
Emplacement partiellement souhaitable selon trois ou quatre 7
critéres, et non souhaitable selon aucun descritéres
Tout autre projet €olien 10

19 Les centrales utilisant comme combustible les déchets solides municipaux ne sont pas éligibles pour ce
multiplicateur.

20 v/qir I Attachment D de I’ annexe A pour les explications détaill ées.



Témoignage de Philip Raphals Proposition pour un critére non monétaire
R-3525-04 relié au développement durable
pour le RNCREQ et le RRSE

12 aodit 2004, page 28 de 33

V. Impacts écologiques et sociaux
A. Applicableal’ensemble desfiliéres

Effets sur les especesrares ou ménacees

aucune telle espéce présente

présente, mais aucun impact appréhendé
présente, mais impacts mineurs appréhendés
impacts majeurs apprehendés

o BN O

Ouverture desrégions sauvages
aucune
mineure
majeure

o

W)

(o)

Effets sur les valeures culturelles

aucun

effets mineurs sur les val eurs autochtones ou récréo-touristiques
effets majeurs sur les val eurs autochtones ou récréo-touristiques
effets mgjeurs sur les valeurs autochtones et récréo-touristiques

o B N O

Besoins desinfrastructures additionnelles de transport
aucune nouvelle ligne requise

nouvelles lignes dans un corridor existant ou court nouveau 3
corridor
nouveau corridor majeur 6

O

B. Applicablealafiliere hydraulique seulement

Entreposage

aucun (fil del'eau)
journalier
hebdomadaire
salsonnier
inter-annuel

ol | W[N] O

multiplicateur sil fait partie d'une chaine de réservoirs 15

Débits réservés (Tennant)
excellent

bon

passable 6

(@)

W
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pauvre 12

Détournements
aucun 0
mineur
majeur

ol W

"Virginité"

barrage existant, eau pollué et rives artificialisés
deux destrois é éments présents

un destrois éléments présents

aucun des trois éléments présents

o B N O

Passes de poissons

aucune espece migratoire présente

especes migratoires présente, avec passe de poissons
especes migratoires présentes; aucun passe de poissons |6

w| O

8.2 Allocation des points pour la grille de sélection
Pour chagque soumission, le nombre de points aloué pour lagrille de sdection est égd a:
P = (1:S/75)*X
ou
S représente |la somme des cotes gpplicables,
75 représente approximativement la cote de la pire centrale au charbon,

X représente le nombre des points attribué acet indicateur.

9 Discussion
9.1 Criteres quantitatifs et qualitatifs

Avec les quelques exceptions notées auparavant, |’ ensemble de nouveaux indicateurs proposssici
sont de nature quditative. Quoiqu'il soit rdativement Smple defixer les différents niveaux a
digtinguer pour chacun, le choix des points adtribuer nel’est pas
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Notons cependant que, méme dans son état origind, le Power ScoreCard intégre égaement ce type
d'indicateur. Prenons par exempleI’indicateur desimpacts terrestres de lafiliere éolienne, qui don
neunecotede 1, 3, 5, 7 ou 10, son le degré de conformité avec nombreux criteres de I’ emplace-
ment. L’ échelle tient égdement compte de la participation du promoteur dans des processus de
concertetion (collaboratives), sil y alieu.

I S en it que ces nouvealx indicateurs ne peuvent s exprimer en fonction du nombre du méga-
wattheures produites. ES-ceque cefait fausserait systématiquement les résultats ? Comparons,
pour |’ exemple, deux projets, un grand et | autre petit, qui rencontrent tous les deux la norme

« passsble » de |’ échdlle « Tennant?! », &I’ égard des débits réservés. Etant donné que le grand
projet va produire beaucoup plus d énergie gue le petit, devrait-on présumer que le tort causé par
Ses déhits réservés limités serait moindre sur une base unitaire ? Pas nécessairement, et ce pour deux
rasons. Premiérement, ladifférence d’ échelle entre les deux rivieres fait en sorte que les véritables
effets de | aosence de déhits adéquats seraient plus grand dans e cas du grand projet, éant donné
qu'il affecterait plus d’ organismes, plus d’ espéces et une superficie et une variéé plus grandes

d habitats. Deuxiémemernt, il faut égadement tenir compte de larareté des grandesriviéres et des
écosystémes qui en dépendent. Aing, le risque de faire du tort ades ééments naturds qui sont
uniques augmente rgpidement avec |’ échelle du cours d’ eau affecté.

Cdadit, on doit reconnaitre que n'importe quelle échdle quditative de ce type implique des
guestions de jugement qui ne peuvent prétendre aune fiabilité ni aune rigueur scientifique aosolue.

A notre avis, il est Smplement impossible d ateindre ce niveau de rigueur dans le présent contexte,
qui ne permet aucunement le recours aux études poussaes touchant lesvaeurs de lasociété. Facea
I'impossibilité de quantifier de fagon rigoureuse les impacts environnementaux et sociaux decrits ci-
dessus, il ne reste que deux choix : faire des estimations raisonnables, ou lesignorer compléemerntt.

Il nous semble inévitable que ce soit la deuxieme option qui fausserait le plus les réaultats

Pour mettre au point un outil qui donnerait une estimation raisonnable des impacts environne-
mentaux et sociaux d' un projet énergétique, tel que requis par la notion du développement durable,
il faut donc abandonner I’ ambition de représenter parfaitement les véritables impacts de chague
projet. Ici, le parfait est sans aucune doute I’ ennemi du bon.

[l importe de rappeler le niveau d effort implicite dans le processus de planification intégrée de
ressources (PIR), beaucoup éudié maisjamais mis en vigueur au Québec, al’ égard dela

21 voir lapage 14
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comparaison des impacts environnementaux e sociaux des différentesfilieres. Un grand nombre de
méthodol ogies ont &é dével oppées dans | e cadre de ce processus pour permettre une comparaison
rigoureuse des pommes et des oranges, faisant gope aux stiences biologiques e humaines. Md-

heur eusement, aucune de ces méthodol ogies ne peut trouver d' application dans le présent contexte.

Tout cdaéant dit, laquestion demeure entiere : quel poids doit-on donner acesimpacts quditatifs
par rapport aux impacts atmosphériques quantifiables ? Ultimement, ¢’ est le jugement et lesvaeurs
du décideur qui est refléé dans ce choix. Les poids qui sont implicites dansles échelles qui suivent
représentent notre suggestion ala Régie, qui est bien Sr libre de les modifier ason gré.

9.2 Le traitement des centrales existantes

Pour la plupart defilieres, lefait qu’ une centrde existe dgaou qu' dle sera condruite &fin de
fournir I’ énergie requise s la soumission est retenue nefait aucune différence. Pour les centrales
thermiques, par exemple, la presque totdité desimpacts environnementalix et Sociaux se sont
produit en fonction de I’ exploitation de la centrae en question, au fur e mesure qu' éle est opérée.
Aingd, S une centrde thermique n' et pas utilisée, ou ext utilisée arégime partid, la plupart de ses
impacts diminueront ou disparaitront en consaquence.

La dtuation est toute autre pour les centrales hydrodectriques, dont la plupart des impacts
environnementaux et sociaux se font sentir en fonction de la congtruction de la centrale e non de
son exploitation. Qui plus e, lamise en service e le démantdement des barrages éant coliteux,
techniquement complexe et jamais vu au Québec®?, on doit présumer que de tdlesingtdlations, une
fois condtruite, sont atoutes fins pratiques permanentes.

Lafiliere éolienne ressamble acdle de |’ hydraulique al’ égard du premier aspect, mais pas du
deuxieme.

Ces différences font en sorte que le traitement approprié lorsque I énergie des centraes exigantes
fat I’ objet d une soumission varie sdon lafiliere. Pour comprendre cette différence, onn'aqu'a
examiner les réaultats de I gopd d offres A-02/01 du Didributeur. Cet apped d offresadonnélieu a

22 pux Etats-Unis, un nombre croissant de barrages a été démantelé pour faciliter laremise des riviéres aleur état
naturel.
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trois contrats, un sur labase d’ une centrae thermique qui sera congruite aBécancour, et deux sur la
base d’ énergie produite par deux centrales existantes du complexe La Grande,

Dans e cas de la centrae de Bécancour, chague kilowettheure produit en fonction du contrat
créerait des émissons aimosphériques additionndles, qui autrement ne seraient pas émises. Les
deux contrats avec HQP, par contre, ne changent strictement rien par rgpport au fardeau environ
nementa et socid supporté par les Québécais. Le complexe La Grande existe d§a; sesimpacts
environnementaux e sociaux ont dgaété imposss et ne seraient aucunement évités en I’ absence des
contrats.

Pour cette raison, il nous semblerait artificid et ingpproprié de coter la soumisson d HQP en
fonction des véritables impacts environnementauix e sociaux du complexe LaGrande. La
consommetion de cette énergie atitre pogt-patrimonid n'est cependant pas sans effets
environnementaux. Higtoriquement, Hydro- Québec atoujours exporté de |’ énergie vers les marchés
américains, surtout les marchés de New-Y ork et delaNouvele-Angleterre. L’ utilisation de cette
énergie atitre d' énergie post- patrimoniae au Québec implique nécessairement qu' dle ne serait pas
exportée. Mdgrélefait gu Hydro-Québec n'indique jamais la source précise de ses ventes en
dectricité (laseule exception éant précisément ces deux contrats en fonction de A-02/01), dansla
mesure ou HQP est exportateur, ces contrats auront la conséquence inévitable de réduire ses
exportations.

Ce congtat nous mene ala condusion gue | es véritables conséguences environnementaes e sociales
de ces contrats se basent sur les caractéristiques des centraes de production dans les marchés
avoisinants, et non sur ceux du complexe La Grande?.

Laquestion devient dors: quelles énergies sont déplacées par |es exportations d’ Hydro-Québec, ou
quelles énergies additionndles seront produites pour permettre sesimportations ? Sl S agit des
exportations aux heures de pointe, ¢ et probablement la production thermique au gaz naturd qui
serat évitée. Sl S agit d importations dans les périodes hors pointe, I’ énergie viendra
probablement des centraes nucléaires e de cdles au charbon, qui ont les colts variables de
production le plus bas.

23 § HQP est importateur net, comme ¢’ est le cas aujourd’ hui, les contrats auront I’ effet o augmenter sesimportations.
Laconclusion est donc laméme.
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Heureusement, il n'est pas nécessaire de faire gopel aces nuances dans le contexte qui nous
concerne. Danslamesure oul les gppels d offres du Distributeur sont pour I’ énergie de basg, il serait
tout afait goproprié d' utiliser les caractéridtiques environnementales du system power del’un ou
I"autre de ces deux réseaux. Nous proposons donc d' utiliser les caractérigtiques moyennes du
system power danslesréseaux de New York et de laNouvele Angleterre pour I’ évauation de toute
soumission qui fait appe aux centraes hydroé ectriques ou éoliennes dgaexistantes.

9.3 Le traitement des soumissions du co6té de la demande

S, al’avenir, des soumissions du coté de la demande font partie des appels d' offres du Didtributeur,
il faudra égdement leurs attribuer des points en vertu du critére non monéarerdié au
dével oppement durable.

Etant donné gu’ une soumission basée sur la réduction de la charge ou de la consommation

n' entraine atoutes fins pratiques aucun nouve impact environnementa, Nous proposons de |ui
accorder une cote de zéro. Autrement dit, une telle soumission obtiendrait 100 % des points
disponibles dans la grille de sdection.

9.4 Conclusion

Quoigue le systéme d' évauaion proposéeici puisse apremiére vue goparaitre compliqué, nous
sommes d' avis qu’ un certain degré de complexité ext inévitable 5 I on veut représenter fiddement
lesimpacts environnementauix e sociaux de |’ univers desfilieres e de centrdes didtinctes. Cdadit,
il S agit néenmoins d’ un systeme qui peut S gopliquer en fonction d'informations de base smples a
fournir par les soumissonnaires. Soulignons que cette condition ne requiert pas une approche
smplige

Nous croyons donc que toutes |l es informations requises pour mettre en gpplication cette approche
peuvent ére obtenues des soumissonnaires par le biais d un questionnaire inclus dans le document
d appd d offres. Nous recommandons toutefois que |es réponses aces questionnaires soient
rendues publiques pour I ensemble des soumissonsretenues. S desinformations fournies

s averent non véridiques, cda pourrait entrainer la disgudification de la soumisson.

Findement, il est important de souligner que cette Structure a é&é daborée en fonction de multiples
contraintes qui sont propres au présent dossier. Son utilisation pour toute autre fin ne sera donc pas

appropriée.
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views and opinions of authors expressed herein do not necessarily sate or reflect those of the United States
government or any agency thereof.



PREFACE

The Power Scorecard is an education tool, developed and designed by environmenta and educationd
organizations to enable consumers to purchase high environmentd qudity ectricity services. The Power
Scorecard provides overdl environmenta quality ratings as wel asindividua environmental impect ratings
This gtructure recognizes that while most consumerswill beinterested in the overdl environmentd rating, some
consumers may want to learn how products rate on specific criteriathat they vaue more highly then athers

The Power Scorecard Methodology Report describes the criteria used to rate the environmentd
quality of the dectricity products offered in competitive retall markets. The basic rating criteriafocus on eight
environmenta impact issues and the scoring metric associated with them, aswel asthe criteriafor rating new
environmentally preferred/renewable resource content. The Report aso outlines a process for administering
these criteria

The Methodology isadynamic toal. It will continue to evolve as the project goonsors learn from the
experience of rating dectricity products and as new knowledge about the environmenta impacts of dectricity
production surfaces.

Therding criteriawere developed by studying published informetion on the environmenta impacts of
eectricity production and by consulting with expertsin avariety of dectricity production methods and
environmental impact issues. The Power Scorecard sponsors and adminisirators continue to seek new
informetion that will improve the qudity of theratings. While we expect this new toal to evolve over time, we
recognize that the rdative Sability of therating criteriaisimportant. Suppliers must be able to enter into
contracts for dectricity purchases knowing thet the criteriaby which these supply commitments are judged can
be counted on for reasonable periods.

The Power Scorecard is designed to balance the need for change with the need to provide a
congstent Sgnd to service providers. Accordingly, this edition of the Power Scorecard Methodology Report
will be used for rating dectricity products offered in Pennsylvaniaand Cdifornia markets. We will collect and
gudy information we obtain during thisfirst year and consder necessary changesin the bagic rating criteria
using this new knowledge and experience.
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Power Scorecard: Methodology

Executive Summary

Hip that switch. We do it every day to power our lights, TV, stereo and in ever-increesng numbers,
computers. Unlike the air we bregthe or the water we drink, dectricity that serves our basic human needs must
be generated from avariety of fuels. And because most of this enormous system is not vishle to usfrom the
vantage point of our homes, it is easy to overlook the fact that generating dectricity isthe largest indudtrid
source of pollution in the world, and that our own lifestyle choices and consumption petterns have animpact
on the environment. Radioactive waste, globd dimate change, acid rain, declinesin native fish populations, the
scarring of once pristine landscapes to access fud supplies— al of these environmentd issues are linked to
generding dectricity.

Up until now, we had little choice about how much, or what kinds, of pollution our own dectricity
consumption generated. Decisions about which power plantsto run or build were made for us by our locd
utility. We smply paid the bill. Today, growing numbers of consumers have achoice.

The dectricity busnessis following in the footsteps of telecommunications, where consumers have had
product and sarvice choices for quite sometime. Ultimately, dl of uswill have choice when it comes to power
supplies Even in dectricity markets thet remain regulated, incumbent utilities are often now offering premium
electricity eco-products to their customers.

Many consumers and invegtors, if given the chance, will support the development of cleaner and greener
power supplies. At leagt that iswhat public opinion polls have reported consstently over the years. However,
the dectric power indudtry is uniquein its complexity, initsinvisble omnipresence. We never actudly sse
dectricity, only the sarvicesit provides, and the gadgets this power source supportsin our lives. The
processss involved to generate dectricity are engineering marvels whose details would baffle most consumers.
Since monopoalies have sold dectridity throughout most of our lifetimes, we are not used to shopping for
power. Consumers don't know who to trust in an era of competition among eectricity offers.

In order to alow ared market to develop, consumers and investors need tools to cut through the noise, to
undergtand the envir onmenta implications of their power choices, in order for them to act on their preferences.

The Power Scorecard is that tool. Power Scorecard provides consumers with the means to directly compare
the environmenta characteristics of various power produc ts through a one-of-a-kind rating methodology. It
alows consumers to evauate the environmenta quality of specific productsin direct head-to-head
comparisons. Now we can get answers to basic questions that previoudy never seemed to get asraight
answer: Just how “ clean” isthe eectricity | ambuying? How good is that claim by one of those new



power marketersthat their electricity serviceis greener than what | am getting now? How bad can my
current supply be?

Hereishow it works. The Power Scorecard grades, the rdive environmental impacts of the fuel resources
and technology employed to produce an dectricity product. A lower score means that the product produces
less pollution and therefore impact on the environment and human hedth isminimd. A high score meansthe
opposite: the product crestes more —not less — environmental impacts such asincreasing Smog or acid rain or
degrades land and water supplies. The Power Scorecard offers an easy to understand “score” customers can

then use to compare the environmenta quality of dectricity products before they chooseto ether switchto a
new supplier or day with thar exiging dectric utility company.

The Power Scorecard eva uates the environmenta impacts of the specific generating facilities used to produce
aspecific retall power supply product. It measures the performance of the product on eight environmenta
criteria globd climate change, smog, acid rain, air toxics, water consumption, water pollution, land impacts
and fud cyde/solid waste,

An overdl environmenta impact score for each dectricity product is caculated as the weighted average of
eght measured indices, where the index of globa dlimate change impactsis counted twice, reflecting the
greater importance Power Scorecard assgnsto thisgloba environmenta impact issue relaive to the other
seven. In light of the environmenta risks associated with the long-term storage of radioactive wastes, nuclear
power plantswill typically have a score exceeding ten in the category of land use impects

The Power Scorecard provides detailed information on each of the eight environmentd criteriathat underlie
the fina score so users can see clearly how the impacts of power supplies on air, water and land contribute to
afind score Thisdlows aconsumer to dign products with their own vaues. For example, if your top concern
isglobd dimate change, Power Scorecard dlows you to find the product that best responds to this particular
environmentd threat. Any ectricity product, whether marketed as an environmentally superior product or
not, can be ranked. Products will be labeed, Excellent, Very Good, Good, Fair, Poor, and Unacceptable.

Along with judging products according to the fuel and specific eectricity generation technology employed,
Power Scorecard 0 revea s what portion of the power product comes from new renewable supplies, the
most important building blocks for a more sustainable energy future. Not only do new, dean sources of
dectricity provide sgnificant environmenta improvement over most current generating resources, but
purchases from new low impact sources cregte the consumer demand necessary for even more new
renewable resources to be condructed. Buying eectricity from new renewable generation yidds immediate
and long-term environmentd gains. The Power Scorecard can findly end confuson over exactly how much of
your own eectricity bill supports the new gate-of-the-art clean power technologies of tomorrow. The Power
Scorecard d <0 identifies those dectricity products that offer other environmenta enhancements such as
commitments to energy efficiency or purchases of pollution credits to offset the negative ar emisson impacts
from spexific power plants whose output isincduded in a power product.
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Some power marketers are salling products thet are actudly dirtier than the generic mix your current
incumbent provides. Power Scorecard can aso be used to compare dirty power products, too. Whether
focused on the clean or the dirty, the Power Scorecard smplifies the switching process by underscoring the
difference in environmenta impacts between renewable and non-renewable eectric supply.

Cdiforniaand Pennsylvaniaare among the firgt states to open up eectricity markets to competition. New

Y ork and many New England gates are phasing in full-scae retail choice. User-friendly toals like the Power
Scorecard empower consumers to consider the environmental impacts when exercising their opportunity of
choicein dectricity supply in these and other dectricity markets in the near future. The Power Scorecard
dlows conscientious consumers to dign their dectricity supply with thair own persond environmentd vaues.

Vi



|. Introduction

The move to competition in the provison of dectricity service will change the way consumers buy power.
Early pilot programs, in which consumers were offered their choice of suppliers, reveded that they are very
interested in the environmentd qudlity of the dectricity products offered and are often willing to pay apremium
for green dectricity. Electricity generation leaves a Sgnificant environmenta footprint, emitting 66% of the
nation’ s sulfur dioxide (SO2), 29% of its nitrogen oxides (NOx), 36% of its carbon dioxide (COz) and 21% of
itsmercury. * - Appropriate and accurate marketing and good evaluation tools are necessary to make the offer
of environmentaly superior eectricity products a credible venture. The Power Scorecard provides
consumers the means to ditinguish objectively the rdaive environmentd qudlity of the ectricity servicesthey
must choose among in these new competitive markets.

More than 40 date legidatures and utility regulatory agencies have begun to review the risks and benfits of
deregulating dectricity suppliersin ther sate -- dlowing certified or licensed suppliers (not just regulated
monopoly utilities) to sell dectricity to customers a market prices (rather than regulated rates).” In severd
dates, notably Cdifornia, Massachusetts, Pennsylvania, Rhode Idand, New Hampshire, New Jersey and
New Y ork, customers have dready been offered the opportunity to choose anew dectricity supplier.

Some power products are digtinguished by the environmenta quality of the power derived from renewable
and other “clean” power resources. The sale of these suppliesin sates that have deregulated their power
marketsis commonly referred to as green marketing. Monopoly utilities offering “green” dternativesto
traditional generation resources in states which have not yet adopted deregulation, are engaged inwhet is
commonly known as green pricing.® The Power Scorecard,” asks a set of questions about the resources used
to generate the eectricity being sold, and scores those answers generdly on ascale from oneto ten.® The

1 U.S. Environmental Protection Agency, 3/31/98.

? The transmission and distribution systems remain regulated; utilities continue to deliver electricity under regulated
rates.

% public Service Company of Colorado and severa smaller utilities in Colorado, for example, are offering electricity from
wind plants to consumers who subscribe to this“ premium” service.

* This index was created by the Pace Energy Project under the guidance of an ad hoc group of national environmental
organizations committed to encouraging consumers to use the power of choicein competitive retail electric markets to select
environmentally superior service options. This group includes representatives from Environmental Defense, Northwest
Energy Coalition, the |zask Walton League, Union of Concerned Scientists, and the Natural Resources Defense Council.

> |n some cases, scores may exceed aten to reflect extreme deviations from the norm. Selling electricity isnot the same as
selling other commodities where customers expect to be delivered products manufactured by the producer with whom they
have contracted. Electricity follows the laws of physics not the laws of contracts and no retailer can guarantee that
1



scoring scae was etablished by agroup of environmenta and energy experts and represents thelr best
judgment about how to rank the answers provided by the energy suppliers. Default scores are provided for
those Stuations where only fud-type or technology is known. Overdl Power Scorecard ratings are developed
for products based on the proportion of the product’ s energy mix provided by each generating resource and
the individual scores for each of those resources. Supplies or products with lower scores cause fewer adverse
environmenta conseguences than those which rank higher onthe scale. In an effort to make Power
Scorecard understandable and manageable, the scoring process has been smplified as much as possible.

Objective measures of environmenta impacts are key eements of the scoring, but Power Scorecard
necessaxily incorporates some judgment. Objective criteriaare not available for measuring dl impacts. Power
Scorecard reved s the judgments it uses and discusses the basi's on which those judgments were reached.

Power Scorecard augments the Center for Resource Solutions' Green-e and other certification efforts

deve oped around the country by alowing consumersto distinguish among each of the supply options carrying
a Green-elabd aswdl as supply options that have not yet been cartified. Any electricity product, whether
marketed as an environmentally superior product or not, can be ranked.

Power Scorecard provides consumers with the means to compare the environmenta characteristics of various
power products. The promise of retail choiceisthe power of consumersto choose servicesthey want. This
tool dlows consumersto evauate the environmenta qudity of a supply, and baance that with other atributes
of the offer -- such asprice. Only if cLstomers have the tools necessary to digtinguish eesly between the
relative environmentd qudity of different products will consumer choice have the potentid to reduce the
environmenta impact causad by the generation of dectricity.

A. Two Measures of Environmental Quality

Power Scorecard provides two measures of the environmenta qudlity for each dectricity product: oneto
assess the environmenta impects of the dectricity generating sources thet serve consumers, and one to assess
the contribution to digolacing existing high impact dectricity supplies with new low impact renewable and
environmentally preferred supplies. For each of the two measures, products are assgned one of SX ratings:
unacceptable, poor, fair, good, very good, or excellent.

electrons produced from any particular generator are actually delivered to any particular customer (unless the customer and
the generator are the only two parties on the transmission system). Sellers nonetheless must obtain commitments from

generators to produce electricity in sufficient quantitiesto serve their customers (or participate in a state or region-wide spot
market or power exchange) in order that the state or region-wide el ectricity transmission system (“the system”) isat al times
balanced between production and consumption. An offer of electricity produced from a particular type of generation
reflects the generators' commitment to be producing electricity for “the system” when the customers are using it (“the

settlement period”). The Power Scorecard anks the resources from which sellers have obtained these production

commitments. Power Scorecard also ranks resources selling into spot markets and power exchanges to provide “market or
system average” scores.



The Environmental Impact Rating
The Power Scorecard evaduation toal ranks the rdaive environmentd qudity of an dectricity product.
Supplies with lower scores have better environmenta qudity than those thet rank higher. Power Scorecard
dlows consumers to compare products based on their environmenta quality. Power Scorecard adso dlows
suppliers to assess the rdaive environmenta quality of aternative product designs and to assess the qudity of
offers made by their competitors. Its flexible structure enables Power Scorecard’ s use across the wide range
of product desgns providers may wish to offer.

The Environmentally Preferred New Renewable Content Rating
The Power Scorecard evauation tool dso rates products on the amount of new renewable or environmentaly
preferred energy induded in their mix. Not only do new, dean sources of dectricity provide Sgnificant
environmenta improvement over most current generating resources, but purchases from new low impact
sources cregte the financid market necessary for even more new renewable resources to be congtructed.
Buying dectricity from new renewable generdtion yidds immediate and long-term environmenta gains.

B. Outreach

The Pace Energy Project expects to make the Power Scorecard assessment of products available on the web
in each of the Sates where consumer choiceis provided. In addition, the environmenta organizations that
have guided the creation of thistool will be usng it to advise their members of the environmenta qudity of
available dectricity products. Power Scorecard and rdlated informational materids will be offered to other
organizationsto increase consumer awareness of the links between environmental qudity and retail choice. A
mgor education campaign on the vaue of buying environmentaly superior dectricity products is dso planned.

C. Ingredients
An effective green rating program will have three mgjor components

1 trangparent and objective environmenta quality criteria and associated measures of performance;

2. atransparent and dojective methodology for rating (i.e,, scoring) service options againg the
environmentd quality criterig;

3. an education program that communicates rating scores in easy-to- undersand terms thet will help
consumers make smart retall choices

Power Scorecard addresses the firgt two components and builds the foundation for the third -- consumer
education programs that must be delivered in each dectricity market to encourage consumersto andyzethe
choices available and to make responsible decisons.

The environmentad qualities assessed by Power Scorecard are in those areas most serioudy impacted by
dectric generation technology. They incdlude:



Air qudity globd dimate change
acid rain, smog, and fine particulae pollutants
toxic mercury emissons

Water qudity consumption of weter resources
pollution of weter bodies
impacts on fish populaions and other aqutic ecosysems

Land qudity impects on land
fud cyde/solid wagte disposd

D. Measuresof Performance

Power Scorecard identifies eight criteria on which to messure a generating resource' s air, water and land
impacts and scores usng ascae where zero represents no (deminimus) impact and a score of ten represents
the high end of the range of impects from current fossi| fueed generation. Scores extend beyond the two ends
of this scde when the magnitude of the impacts justify such scores.

Asagenerd matter, scoring is cdibrated usng common references. A score of zero represents no
(deminimus) impact. A score of four is assgned for those impeacts thet remain after pollution control or
mitigation practices are incorporated to produce practicaly avery low emisson rate from any foss| fud
technology. A score of ten isassigned to the high range of impacts associated with typical U.S. production of
dectricity.” On the scale for NOx, for instance, ascore of four is assigned to thet level of emissions produced
by anew, high efficency combined cyde gas-fired facility and aten for emissions expected from acod plant
lacking any NOx controls. Measurement criteriathat have two reference scores are linear from zero to four
and from fiveto ten; dl others are linear from zero to ten. This common scoring system alows environmenta
impacts to be compared acrossissue areas and technologies.

Power Scorecard provides scores for each of eight environmenta impact criteriaand, by combining these
soores, offers an overdl environmenta impact score for each resource. The method for deriving totd
generation resource scoresis discussed under “ Scoring Environmenta Impacts’ below and the method for
deriving total product scoresis discussed in the "Product Scoring” section.

Currently our power comes from anumber of different types of sources. Power Scorecard specificaly
assesses the following types of supply: therma resourcesinduding geothermd, fossil-fuel and nuclear, and
other resources including solar, wind, and hydro (see ligt of technologies addressed specificdly in Attachment
A). If other specific sources enter the market, Power Scorecard can be adapted to assess them aswell.

® Certain fadilities, or types of facilities, may produce impacts beyond the cluster of impacts exhibited by the vast majority
of resources. These can score beyond atenin certain areas asis discussed, infra.
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Thermd, solar, wind and hydro fadilities are scored on the same air qudlity criteria. All dud fud and multi-fud
therma supplies receive a composite score based on production, historic or projected, from each fud type.

Thermd, solar and wind fadilities are ranked on the same water criteria
Thermd and solar resources are ranked on the same land criteria

Hydro is ranked on ste-pecific water and land criteria, while recognizing thet hydro plants produce no air
emissons

Wind isranked on Ste-spedific land criteria, while recognizing that wind plants also produce no ar emissons

E. Scoring Environmental I mpacts

The manner in which the air, water and land scores for afacility are combined to derive asngle generding
resource score reflects a choice of environmenta priorities on which to evaluate dectric generating facilities
While objective measures of environmenta impacts are key dements of most of the scoring, Power
Scorecard necessarily incorporates judgment. Objective criteria are not available for measuring dl impacts
precisely. Nevertheess, these impacts exis. Power Scorecard reved s the judgmentsiit uses in these cases
and discusses the bas's on which those judgments were reached.

An overd| environmental impact score for each dectricity product is caculated as the weighted average of
eight messured indices, where the index of globa dimeate change impactsis counted twice, reflecting the
greater importance Power Scorecard assgnsto this globd environmenta impact issue rddive to the other
seven.”’

F. Sgnificantly Greater Adverse Environmental |mpacts

Fadilities evidencing impects grester than those typicaly receiving a score of ten can be given higher scores by
usng the increments evident in the zero to ten scale. For example, cartain cod fadilities emit SO at ratesthat
are gpproaching 40% more than emissions of facilities that scored aten for the SO, index.? Nuclear power
plants have sgnificantly grester land impacts, and pose sgnificantly greater long-term environmenta risks than
do plants recelving aten score and are scored appropriately in land categories.

" Power Scorecard gives adoubleweight to global climate change impacts while giving asingle weight to the other
seven environmental impact criteria. Climate change is the subject of an international convention and a pending emissions
reduction protocol sponsored by the United Nations. Emissions of greenhouse gases threaten the global climate system,
posing significant risksfor ecosystems and human social systems. While other impacts are large and significant, thisthreat
warrants extraweight.

8 Emissions of 66 IbsyMWH of SO, would score twelve on the SO, scale (scores are rounded up).

5



G. Demonstrable Environmental Mitigation

Marketers wishing to improve the score of their power products may take stieps to mitigate the environmentd
impact of the power they are sdling. The scoring credits anumber of such enhancements, including
commitmentsto: 1) invest in new, low-impact renewable energy technologies 2) retire emisson offsats or 3)
mitigete the effects of water withdrawa on aguatic ecosystems, as for example, flow reduction, (re)location
and (re)design of intake structures, fish deterrent devices (e.g., ultrasonics), fish return systems, or naivefish
restocking programs. Other enhancements may be reported by suppliers but are not now addressed by the
scoring: acommitment to provide energy efficency servicesis an important example. These enhancements
may contribute sgnificantly to the environmenta vaue of services to consumers in effect mitigating the
environmenta impacts captured in the scoring. Such unscored environmenta enhancements may be addressed
in qualitative observations provided when the scores are reported.

Suppliers of products with enhancements such as these are invited to list them in the product scoring process.

Power Scorecard will be revised to address important enhancements. Recognizing products that make a
ggnificant commitment to heping consumers take full advantage of energy efficiency opportunitieswill be
among the firgt such changesin Power Scorecard.

II. Air Quality Impacts
Air qudity is assessad by measuring four types of emissons

Carbon Dioxide -- CO:; -- to assess Globa Climate Change impacts,

Sulfur Oxides -- SOx -- to assess acid rain, smog and fine particulates impects;
Nitrogen Oxides-- NOx -- to assess acid rain and smog impects;

Mercury to assesstheimpact of air toxics.

Power Scorecard alows usersto consder the effects of emission offsets on The Score (explained below).

A. CO, Emission Rate and Score

The scoring for CO, emissionsis cdibrated to award a score of four for emissonstypicd of ahigh-effidency
combined-cyde natura ges fuded power plant, currently the most effective goplication of fossil fud
technologies. Plantsthat burn other fuels may have implemented pollution controls required by regulations but
dill not meet thisleve of emissons which is estimated to be 770 lbs CO/MWH. A score of tenisgiven for
acoa plant with high emissions since this Signifies relatively low combustion efficiency.’

% See Significantly Greater Adverse Environmental Impacts, supra, for discussion of scoring beyond aten.
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The diverse group of fud types and fue processing technologies that make up the category of “biomass’
complicates scoring CO2 for biomass-fuded plants. It isaso complicated by the interaction between a
fadility’semissons, the avoided releases of greenhouse gasesif the fud isingead |eft to decompose, and CO:
sequestering inherent in repeated regeneration of biomass fuels

Theglobd dimate change impact score of biomassis based upon the net impact of the fuel source on globa
climate change agents (CO2 and methane emissons). The measurement criteria used here represent our firg,
best efforts at correctly accounting for the multiple greenhouse gas implications of biomassasafud. Aswe
leern more, this scoring will be refined. Initidly we will employ the following scoring guiddines

1  Prgectsusng abiomassfud supply that is certified as coming from * sustainable sources’ will qudify
for zero net emissons and recelve a score of zero. This anticipates the cregtion of a“ sustainable fud
source certification” akin to the recently developed Low Impact Hydropower certification managed
by the Low Impact Hydropower Inditute.

2. Prgectsusing abiomassfud supply thet is not cartified as susainable, but for which thereisa
reasonable basis for believing they are being replaced (e.g., energy crops), or projectsthat use clean
wadte that would otherwise be landfilled or burned in the open and which come from working forest
or agricultural operations where biomassis being replanted (athough not necessarily being replanted
for use asafud), would receive aglobd dimate change score of 2.

3. Prgjects in which there is no evidence that the biomassiis being replaced, but which are avoiding
methane release, would obtain agloba dimate change score of 4 (examples: wood from dearing land
for commerad or urban deve opment). Although the dimate change effect of avoiding methane
emissonsmay be zero or positive, such projects are only given partid credit because the fud sourceis
removing previoudy sequestered carbon.

4, Projects with no evident carbon equivaent benefits would score 10 (for example, biomass being
removed for commercid development without being replanted).

Condruction and demolition waste (clean C& D wadgtes) will be placed in category #3 above (avoided landfill)
or in category #4 depending on the circumstances.

In the case of landfill gasto dectricity projects, afurther adjustment is made to account for the vauable
digplacement of unflared methane for fadlitiesthat utilize previoudy (within the previous twelve months)
unflared landfill gas (methane). These resources score a negative four on this criterion.™ Landfill gasto
dectricity projects utilizing previoudy captured or flared methane score zero.

Y ona pound for pound basis, unflared methane imposes twenty-one times the climate change impact than does CO,.
On a per MWH of electricity basis, when burning methane that would otherwise be released from a landfill into the
amosphere, alandfill gas fueled electric generator typically avoids the equivalent of 10,000 to 15,000 Ibs of CO, per MWH.
In effect such a landfill gas fueled electric generator is offsetting far more CO2 emissions per MWH of electric generation
than is emitted from coal plants or any other common form of electric generation.
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The scdeis proportiond from zero to four and from five to ten, but not over the full zero to ten range. The
effect isto make the scoring sengtive to amdler performance increments a the low end (below four) then at

the high end (above four).
SCORE LBS/MWH
0 = no or trace CO, emissons
1 <= 192
2 <= 385
3 <= 578
4 <= 770 -- reference score
5 <= 1096
6 <= 1422
7 <= 1748
8 <= 2074
9 <= 2400
10 > 2400 -- referencescore

This scoring produces the following representative CO. emisson rates for common thermdl eectricity

generaing technologies

PLANT TYPE CO> EMISSIONS LBS/MWH SCORE
Solar (PV) 0 0
Hydro 0 0
Wind 0 0
Nuclear 0 0
Natura gasfueled combined cydle plant 770 4
Oil fuded steam dectric plant 1,770 8
Oil fuded combustion turbine 2,190 9
Cod fuded geam-dectric plant 1,960-2,310 8-10

Solid wadte generic fadllity 2,900 10

B. SO, Emission Rate and Score

The SOk emission soore™ is calibrated to the emissions expected from a high efficiency combined cyde naturd
gas fuded power plant (none or negligible emissions) and theten scoreis set @ the level of emissons expected

™ The scori ng system evaluates actual emission rates. Emission offsets authorized and verified can be incorporated

outside of The Score (see Product Scoring discussion, infra).



from acod plant usng high sulfur cod without any flue gas desulfurization eguipment (46.5 Ibs. SO, per
MWH of output).® A six increment scale iis created using the maximum output of 46.5 bs; scores five
through nine are assgned five of those increments and scores one through four divide the remaining Sixth into
four equd increments. This dlows differentiation in scores between zero and four as SO« emissons gpproach
zero.

SOy a high concentrations can cause temporary bregthing impairments for aghmatics. It is aso a precursor
to fine particulate matter (emissions particleslessthan 10 micrometersin Sze), which can penetrate deep into
the lungs. Fine particulates are Srongly associated with chronic lung diseese and cause regiond haze, reducing
vighility. Sulfur Dioxide aso causes acid rain, which can kill lake-resdent plant and fish life, affect forestsand
cause outdoor corroson.

SCORE LBS/MWH

0 = no or trace SO, emissons

1 <= 19

2 <= 37

3 <= 5.6

4 <= 74 -- referencescore
5 <= 9.3

6 <= 18.6

7 <= 279

8 <= 37.2

9 <= 465

10 > 465 -- referencescore

The scoring produces the following representative SOx emisson rates for common thermd eectricity
generating technologies

PLANT TYPE SO« EMISSIONS LBS/MWH SCORE
Solar (PV) 0 0
Hydro 0 0
Wind 0 0
Nuclear 0 0
Naturd gasfueed combined cycle plant 0 0
Biomass 01 1
Qil (2.2 % sulfur) fuded eam dectric plant 254 6
Qil (0.3 % sulfur) fuded combustion turbine 4.4 3

Cod fuded geamdectric plants

12 see Significantly Greater Adverse Environmental Impacts, supra, for discussion of scoring beyond aten.
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1. deam-dectric 46.6 10
2. integrated gasification combined

cyde 13 1
3. amaospheric fluidized bed

combugtion 4.6 3

C. NO, Emisson Rate and Score

Nitrogen Oxides (NOx) scoring is cdlibrated to award a score of four to the emission rate for ahigh efficiency
combined cyde natura gas fueled power plant (0.09 Ibs. NO/MWH) and a score of ten isassigned to
emissons a theleve of acod plant lacking emissons contrals (9.3 lbs. NO,/MWH).

NOx play amgor rolein the formation of ozone, which is of particular concern to asghmatics. Ozoneisa
strong irritant associated with decreases in lung function, lung tissue dameage, and chronic lung and heart
disease. It dso damages crops and forests.

The scoring system is proportiona from zero to four and from five to ten and produces the following scoring
for NOx :

SCORE NOX EMISSIONS - LBS/MWH

0 = no NOy emissons

1 <= 0.02

2 <= 0.04

3 <= 0.07

4 <= 0.09 --referencescore
5 <= 193

6 <= 3.77

7 <= 5.62

8 <= 7.46

9 <= 9.3

10 > 9.3 --referencescore

This scoring produces the following representative NOx emisson rates for common foss| fuel basad dectricity
generaing technologies

PLANT TYPE NOx EMISSIONS LBS/MWH SCORE
Solar (PV) 0 0
Hydro 0 0
Wind 0 0
Nuclear 0 0

High effidency naturd gas
10



combined cyde plant 0.09 4

Generic naturd gesfuded
combined cyde plants 25-3.8 67
Biomass (varies with leve of control) 1.7-3.9 5-7
Oil fuded seam dectric plant 3.0-37 6
Oil fuded combustion turbine 3.7-6.8 6-8
Cod fuded seamdectric plants
C Steam+-electric 6.1-94 7-10
C integrated gesification
combined cycle 0.45-0.60 5
C amospheric fluidized
bed combugtion 3.0-38 6-7

D. Mercury Emisson Rate and Score

Mercury emissons are not routingy monitored but the tendency for a plant to emit mercury can be reasonably
predicted based on fud type and pollution contral technology. The scoring for mercury is cdibrated by setting
the mercury emisson rate for oil-fired plants at four and the mercury emissons from lignite-fired plantswith
dry particulate control but lacking flue gas desulfurization ("FGD”) equipment &t ten. ™ Although the mercury
content of cod is extremdy variable, even within the same cod source, the large difference between the
mercury content of coa and other foss| fues provides the basis for the following scoring:

SCORE LBS/GWH

0 = Zero

1 <= .001

2 <= .002

3 <= .003

4 <= .005 -- referencescore
5 <= 033

6 <= 062

7 <= .090

8 <= 119

9 <= 47

10 > 147 -- reference score

This scoring produces the following representative mercury emisson rates for common fossl fud based
dectricity generaing technologies

13" See Significantly Greater Adverse Environmental Impacts, supra, for discussion of scores beyond ten.
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TECHNOLOGY SCORE

Olar (PV) 0
wind 0
hydro 0
nuclear 0
gas-fired deam-dectric plants 1
oil-fired geam dectric plants 4
bitumen coa w/ FGD and particulate controls 6
bitumen cod with dry particulate controls 7
lignite codl with FGD and particulate controls 8
lignite cod with dry particulate controls 10

Mercury emitted from solid waste facilities has often been severd times greater then mercury emissons from
cod plants scoring aten onthisscde. . New Federd emissions sandards for waste to energy plants,
“Maximum Achievable Control Technology” standards, reguir e substantid reductions in mercury emissons
from wagte to energy plants by 2001. The impact of these new standards is under review and will be reflected
in the table of default scores provided in Attachment A as soon as possible. Asisthe case generdly, any
eectricity supply source will be scored on the basis of actud performance characteristics when thet
informetion is made available for scoring.

E. Emisson Offsets

Power Scorecard has been designed to alow indusion of emisson reduction creditsin the form of an adjusted
soore, though it will not change the ranking associated with actud plant emissions™ Emission reduction credits
are cregted under emissions trading programs. Power Scorecard will show the effects on air emission scores
of the retirement of vaid emisson reduction credits that are not otherwise required by any regulation. To
demondrate vaidity, the credit must be fully fungible and registered in @ther agate or federd or federdly-
gpproved regigtry. Credits can be in the form gipulated by the program - for ingtance, SO dlowancesin the
ca= of the acid rain program.

Though at least three forma processes are a work to develop a standard for early CO: reduction credits, no
standard program yet exists.”® When such astandard is established, a specific methodology will be adopted
to dlow scoring for CO, offsets which will require that the offsets be reedily verifiable, measurable, not be

14 The development of emission offset policiesisin the early stages of development; Power Scorecard will treat them
flexibly. Threekey principleswill guidethe approach: (1) the offs ets must be verifiable; (2) the treatment must ensure that
offsets are not double counted (i.e., credited to both the source and the purchaser); and (3) they must contribute to benefits
that exceed the minimum emission level required by federal and state regulation.
% Thereisavol untary greenhouse gas registry established by Section 1605 B of the Energy Policy Act, but it does not
ensure that the estimates of greenhouse gas offsets are measured consistently and does not provide areliable meansfor
verifying the accuracy or likely longevity of the offsets.
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double counted by another source, and be permanently retired.

Thereisan emissons trading program for SO, which is referred to as the acid rain program. The program
edablished an emisson cap and alocated that cap to affected utility sources. Each dlowance has aunique
serid number and can be fredy used for the duration of the program once it has been activated (a certain
number of alowances are activated each year). At the end of each year, affected sources have to surrender an
amount of alowances that equalstheir actud SO2 emissons If they have any dlowances remaining, sources
can bank them for future use. If asource decidesto retire certain dlowances expresdy for the purpose of
mitigating the air impact of the power it is generating, the retired emissons will be credited againg their actua
emissonsfor the parenthetica scoring purposes. For example, if asource held 200 alowances but only
emitted 150 tonsit would have to surrender 150 dlowances and would then bank the remaining 50 or trade
them to another source. If those 50 tons, ingtead, were retired for the purpose of mitigating the impact of
power generation, then the source could adjugt its score to show and additiona 50 tons of reductionin
emissons

Thereisone NOx emisson cgp and trade program being implemented in the Northeast and another proposed
for 23 jurisdictionsin the East. There are severd other state initiatives to alow NOy trading for RACT and
New Source Review compliance. Because of the nature of smog formation and the role of NOy, Power
Scorecard would only adjust scores for the retirement of NOx alowances associated with the cgp and trade
programs. Adjusments would be donein smilar fashion asin the case of SO».

The adjugmentsto the air quality scores that result from considering such credits will be reported with the
scores in parentheses, but will not change the score or ranking associated with actud plant emissons This
information will alow usersto see the score based on actud emissons but aso to consder results of additiond
retirement of tons.

1. Water Quality mpacts

Water quality impacts of thermal, wind and solar dectricity generation are scored using the same criteria;
scoring for geothermd plants and hydro plantsis done separately as discussed below. Water qudity impacts
of thermd, wind and solar dectricity generation are of three principle types:

1) Thermal Impacts- the discharge of heet to the adjacent water body

2) Usage Impacts- chiefly impacts on aguetic species caused when large quantities of weter are
withdrawn from the lakes, rivers and other water bodies (e.g., entrainment and impingement of
organigmsin plant cooling sysems)

3) Chemical Impacts- the discharge of chemicads used in, or crested by plant operations.

A. Thermal, Wind and Solar Generation Rating M ethodology
13



Power Scorecard assgns usage impact scores to generation resources based on the amount of water used
per/MWH and chemical impact scores on the sringency of a plant’s effluent limits and its compliance record
with those limits. Impacts related to thermd discharge are not separately assessed asthey are, by and large,
gte specific, and dependent to a great degree on the characteritics of the water body into which the effluent is
discharged. In addition, significantly adverse impacts due to thermd discharge often result from isolated
incidents. Longer-term impacts are correlated with cooling system technology, and captured, for the purposes
of Power Scorecard, in the measure of water use.

1. Usage Impacts

Impacts on aguatic species caused when water iswithdrawn from lakes, rivers and other water bodies (i.e,
impingement and entrainment) are corrdaed strongly with the amount of water utilized. Thisin turn depends
on apower plant’s cgpacity, fud source and cooling technology. Nudear plants use the most water for
cooling, cod plants use somewhéat less, and ail - and gas-fired generdtion plants use even less.

A score of zero is awarded to plants that use no water and aten for water use equivaent to a 1000-MW
nuclear boiling water reactor. Scores between zero and ten reflect the amounts of water utilized by the
prototypica generating plants, expressed as “ cubic feet/secondMW” to dlow for individud plant
differences*®

A one point adjusment to the scoreis available if the plant operator has built in or retrofitted the facility with
“qudified mitigation measures’ such asflow reduction, (re)location and (re)design of intake structures, fish
deterrent devices (eg., ultrasonics), fish return sysems, or ndtive fish restocking programs to amdliorate
impingement and entrainment impacts. Theflat one point adjustment is offered because no method has been
developed to assessthe rdaive vaue of different combinations of these mitigation messures

A linear scoring system using these end points produces the following scae:

SCORE cubic feet per second per MW
0 = no surface water consumption
1 <= 0.22
2 <= 044
3 <= 0.67
4 <= 0.89
5 <= 111

'® The cubic feet per second per MW is the per MW volume of water used per second of operation at the plant's design
capacity. It provides a reasonable basis for comparing the rates of water use by different plants. Natural gas fueled
combined cycle technology does not provide an effective reference for the “four” score for water. In the case of thermal
plants, the amount of water used is determined by the way the cooling system is designed, not the fuel type. The water
scores are, therefore, distributed evenly between the zero and ten reference scores.
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6 <= 1.33
7 <= 155
8 <= 1.77
9 <= 2.00
10 > 200 --reference score

This scoring produces the following representative intake scores for common fossil-fud dedtricity generating
technologies.

PLANT TYPE SCORE
Solar (PV)

wWind

gas-fired geam dectric with cooling towers

Biomeass fadilities”’

ail fired steam electric with once- through cooling*®

codl fired steam dectric with once-through cooling™ 8
nuclesr 10

oOFLrPEFk OO0

2. Chemical or Water Quality Impacts

Power plants redease a number of compounds that threaten water ecology and human hedth. As described
below, the Power Scorecard rating of water qudlity is based ontheleve of pollution control the facility
operator is required to meet: 1) in rdation to the industry norm; and 2) the environmentd requirements of the
adjacent water body. Our scoring system further differentiates power plants on the basis of their track record
of compliance with gpplicable sandards.

Benchmark score: Under the Cleen Water Act, the U.S. Environmenta Protection Agency sets effluent limits
for various "categories or dases' of point source polluters. Categoricd standards have been established for
steam eectric power plants (40 CFR 423.12) These effluent limits, based on the best practicable control
technology, are written into the power plant operators NPDES permit. Power plants subject to, and in
compliance with, al applicable effluent Sandards receive the benchmark score of "4". If they are out of
compliance with their effluent limits, they receivean "8'.

Variance score: Power plant operators can obtain a variance from one or more of the categoricd effluent limits
if they can demondrate to EPA's sstisfaction that the power plant in question is fundamentally different from

7 Based on conversations with industry experts we conclude that biomass plants are very unlikely to utilize oncethrough
cooling. Asadefault we are assuming cooling towers are utilized
'8 Based on awater use rate of 1.36 cu.ft/second/MW.

19 Based on awater use rate of 1.62 cu.ft./second/MW.

15



the prototypica plant upon which EPA's sandards are based. Among the recognized bases for recaiving a
variance is age and sze of the plant, raw materids, plant processes, energy requirements and costs. Because
variances are granted on the bad's of technologica and not ecological differences, Power Scorecard treats
plants receiving a variance less favorably. Thus, these facilities are scored a6 if in compliance, and are
scored a'8" where out of compliance.

Water Qudity score: In addition to the technology-based stlandards, environmenta regulation may impose, on
a case-by-case bas's, more stringent sandards where necessary to protect the designated use of the water
body (eg., cold water fishery, public water supply, recrestion, etc.). Thus, plantsfailing to meet these water
quality based standards receive aless favorable score (Score = 10) on the theory that they impose
extraordinary impacts on the environmen.

SCORE EFFLUENT STANDARD COMPLIANCE
0 no discharge

4 subject to Sandards
at least as drict as categoricd
standards for steam-electric
generation point sources and in compliance

6 ubject to effluent gandards thet are

(inany respect) less sringent than
categorica sandards and in compliance

8 Subject to effluent sandard no more
dringent than categoricd sandard and out of  compliance with any one
effluent limit;
10 subject to water quaity standards that
are more sringent than categoricd
dandards (reflecting need to protect loca
ecosystems) and out of compliance;

B. Geothermal Scoring Adjustments

An effectively desgned and operated geotherma generaing plant is extremdy benign, producing negligible
adverse environmental impects. Neverthdess there are may be sgnificant environmenta impacts, especialy
water quality impacts, that must be addressed in their design and operation.

Therisks of impacts on water resources are ated with processing the geothermd resource itself, i.e, the
geothermd fluids or geam. Binary cyde technologies are dosed loop systems and, therefore, when operating

properly, do not impact weter resources or related ecosystems. FHash system technologies may result in the
16



releases of Sgnificant quantities of geothermd fluids, depending on the effectiveness of the plant desgn a
cgpturing and re-injecting geothermd fluids back into geothermd zones of the Earth’ scrus. The long-term
impact of geothermd plant operations on the quality and quantity of local ground water suppliesisasgnificant
water qudlity issuein someregions

Until a better method is developed, Power Scorecard will assign four pendty pointsto both water use and
water quaity scoresfor any geothermd generating facility thet is contributing Sgnificantly to the deterioration of
the quality and quantity of locd ground water supplies Thiswill be assessed on a case by case basis, an
gpproach that may be practica because there are only alimited number of geotherma projectsin each market
area.

V. Land Quality Impacts

Land qudlity is assessed for both o and off-gteimpacts.  Onrgte impacts result from ecologicd
consequences of the fadllity itsdlf, on-gte fud sorage and waste handling. Off-Ste impacts indude weste
digposd, and the mining, processing and trangportetion of fud.

Wind and hydro facilities are scored using Site- specific criteria, as discussedinfra.

A. On-SiteLand Impacts. Thermal and Solar Generation

On gteland impacts are inherently spedific to each plant. In light of our inahility to measure such spadfic
impacts at the outset, we use a proxy and measure the amount of land used per kilowait-hour (of annud plant
output) for the fedility and its on-Ste fud storage and waste disposal. A permanency factor isassgned to
differentiate generating technologies with easy to reverse land impacts from those thet pose comparatively
difficult to reverse on-gte land impacts

1. Land-use/megawatt-hour

Base scores are assigned from zero to ten depending on acreage required for the faallity and for itson-gte
dorage and digposal systems (“ingide the fence’”) per megawatt/hour of output. The ten score reflects the land
needed for afacility imposing one of the largest footprints, abiomass facility running a a 60% capacity factor.
The 4 score represents the mid- point between acres required for anew combined cycle natura gas plant and
an older naturd gas steam plant. Scores are spread between 0 and 4 and 4 and 9 in equd increments.

SCORE ACRESMWH (OF ANNUAL OUTPUT)
0 0
1 < 5x10°

2 < 1.0x 10°
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3 < 15x 10°
4 < 20x10°
5 < 96x 10°
6 < 17.2x 10°
7 < 24,8 x 10°
8 < 324x10°
9 < 400x 10°
10 =>  400x10°

2. Permanency of impact
A permanency factor is gpplied asamultiplier to the base land score. The multiplier is based on quditative
judgments about the reversibility of impacts, and differentiates among
1) foss| fud technologies which are assumed to have smilar impacts associated with
power plant and fud handing fadlities,
i) wind and solar technol ogies which can be easily and quickly removed,
1)} biomass plants whaose operation requires large amounts of land for fuel storage and
processing, but impose very few long-laging environmentd risksto the Ste, and
Iv) nudear fadlities which produce sgnificart, difficult-to-reverse impacts and whose
environmental and public hedth risks are quditatively different from other generation sources.

Fossi fud plants are assigned a permanency multiplier of one (1.0). Solar and wind fadilities, which can be
removed easly and quickly, are assgned a permanency multiplier of 0.25. Biomass fuded facilitieswill have a
default permanency weight of 0.5.

For plants whose biomass fud is source is certified as sustainable, a permanency weight of 0.25 will be
assigned. Power Scorecard is deve oping gppropriate biomass scoring. As afirg effort we differentiate
between fuel sourcesthat are sustainable and/or replaced and those that are not. No certification for
“sugtainable biomass’ is available now, but severd organizations are planning the development of sucha
catification. Power Scorecard recognizes the value of creating such a certification by offering a better rating
for plants that may qudify.

A permanency factor of 1.0 can be assgned where there is evidence of ggnificant risk of environmenta impact
from fuel storage and processing related to operations.

Nuclear plantsleave long-lived and risky on-Ste impects thet are much more sgnificant and risky than the
land -use impacts of foss| fadilities™  The Nudear Regulatory Commission permits owners of nudear plants
to defer the dismantling of the fadilities for up to 60 years. In addition, it is possble that spent nudlear fud

2 The fuel cycle impacts from fuel extraction, processing and transportation that support nuclear generation are addressed
under Off-Site Land Impacts, Fuel Acquisition Adjustment.
18



could be stored on+Stefor aslong as 100 years. And there is disagreement between the NRC and the
Environmentd Protection Agency asto theleve of resdud radiation thet can remain onStefollowing
decommissoning. Furthermore, the operation of nuclear power plants entallsasmadl but potentialy
catagtrophic risk to surrounding communities from the release of radioactive materias

For these reasons, we assgn amultiplier of 5 to nudear generation. This measure of nudear power’ s on-Ste
land impacts may underst ate the impact and risk to surrounding communities. It isa preliminary gpproach.

To summarize, technologies are assgned the fallowing permanency multipliers

very low impact renewable technologies™ 0.25
biomass plants 0.50%
certified sugtainable biomass 0.25
fossil fuel combustion technologies”™ 1.0
nudear technologies 5.0

Applying the multiplier to the on-gte land scores produces the following land use scores:

FINAL SCORE
(BASE SCORE) X
TECHNOLOGY SCORE (PERMANENCY)
Rooftop Solar PV 0 0.0
Gas combugtion turbine 6 6.0
Naturd gas combined cycle 3 3.0
Oil, seam dectric 4 4.0
Cod, generic 5 5.0
Biomass (defaullt) 10 5.0
PV, dedicated site 56 14.0
Geothermd 5 25

2 Very low impact renewable technologies include: photovoltaic, dish sterling solar thermal, wind, geothermal, and certain
qualifying biomass plants.

2 \Where there is evidence of significant risk of environmental impact from fuel storage and processing related to certain
biomass plant operation the permanency factor may be increased to 1.0

3 Power providers rating their generating resources individually have an opportunity on the Generating Resource Score
sheet to explain where, in this categorization, their resource fitsif different from these estimated characterizations.
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B. Off-Ste Land Impacts: Thermal and Solar Generation

Power Scorecard addresses the off-gte land impacts by adding the scoresfor i) solid waste andiii) fud
acquigtion (i.e, mining, processing and trangportation) impacts. Solid waste impacts are scored on the basi's
of net pounds of solid waste generated per MWH. Scores for fuel acquisition impacts are fud-based and
amply differentiate between renewable technologies, various types of biomass fadilities and foss fud/nuclear
resources.

1. Solid Wasgte I mpacts

Solid waste disposd can adversdly impact groundwater and land (for ontSite or off-Site landfill purposes).
Land used for, and groundweter impacts from, solid waste impacts are measured by pounds of waste
produced (and disposed of) per megawatt/hour.

The nine score for solid waste impects is based on the tons of waste produced by a cod fadility usng flue gas
desulfurization (FGD). Cod and biomass fadilities cregte the most Sgnificant amount of solid waste but differ
among themsdves by sze (MW), capacity factor, plant efficiency, fud type and use of flue gas desulfurization
(FGD).*

Solid waste impacts are scored on the basis of net pounds of solid waste generated per MWH per year to
account for reuse of ash and FGD by-products.

SCORE LBS OF SOLID WASTE GENERATED/MWH (NET)
0 none
1 <= 234
2 <= 46.8
3 <= 70.2
4 <= 93.6
5 <= 1170
6 <= 1405
7 <= 163.9
8 <= 187.3
9 <= 210.8
10 > 210.8

The mitigation of groundwater impactsis cgptured by reducing by hdf the solid waste score for Stes equipped

% The New York State Externalities Study indicates coa plants with FGD produce 200 Ibs/MWH/year. Coa plants
without FGD systems produce 115 lbs/MWH/year. This is in contrast to an oil plant which produces only about 60
IbsyMWHY/year of solid waste.



with adouble liner conforming to stateffedera guiddines™

Nudear plants produce comparativey smdl volumes of high-level and lowleve radioactive wastes. When
measured only on avolume/megawett hour, nuclear power would score rdatively wel on solid waste impacts.
However, there are a succession of risksinherent in nuclear waste, each of which could rate asevere (i.e,
10) impect score. These risks include;

I High-leve radioactive waste

Ii. Low-leve radioactive wadte

. Proliferation risks

\Y2 Trangportation risks

Bath high-levd and low-leve radioactive wastes cannot be easily managed or disposed. Thereis currently no
location to permanently dispose of the high-leve radioactive waste contained in Spent nuclear fudl pools and it
isunlikely thet thisissue will be resolved in the next decade. Any ste would have to demondtrate thet
radioactive waste could be isolated from the biosphere for a least 10,000 years. Thereis only one location
that is acoepting low-leve radioactive waste from nudear power plants throughout the country (Barnwll,
South Cardling) and the future availability of this Steisin question. Given the high leve of uncertainty about
how these wastes will be managed, there is the need to assign amultiplier to the solid waste impact for nuclear
power. We wil | assgn amultiplier of 3 to nuclear solid waste, leading to atota score of 30. Thisrepresentsa
very consarvative esimate of the relative impact of radioactive waste compared to other forms of solid waste.

This scoring produces the following representative solid waste scores for common generating facilities No
credit for double lined digposal facilities or waste reuse has been incorporated in these scores.

SCORE TECHNOLOGY

solar (digributed and centra setion PV)
naturd gas combined cyde

geotherma

oil fired seam dectric

cod plant without flue gas desulfurization
1 cod plant with FGD

30 nuclesr

ORM~ANPEFRLPFRO

2. Fud Acquistion Adjustment
Power Scorecard adds afue acquisition score to the solid waste score for al therma and solar technologies
to produce an off-gteland score. Fud acquidtion is scored by assgning either azero or afour. Fossil fud

%% Groundwater contamination from leachate can be significantly contained with double lined containment systems. The
common elements found in leachate, which can produce adverse impacts if unlined containment systems are used, are
discussed in The Green Rating Report.
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and nudear fadlities recelve a score of four to reflect fud cyde impacts not imposed by renewable resource
based technologies -- i.e, the environmenta impacts associated with fuel mining, processing and
trangportation. Cod acquidtion impacts indude the land use impacts of both strip mining and underground
mining, the impacts of cod deaning, crushing, and the impacts of cod trangportation from the mine to power
plant. Oil acquistion impactsindude the impects of ail drilling, refining and trangportation (induding accidenta
spills). Naturd gas acquistion impacts indude the impacts of gas drilling and pipeline congtruction and
operation. Nudlear fud acquistion impacts include those associated with fuel mining, processing, and
trangportation.

Power Scorecard dso digtinguishes between biomeass fadilities that generate solid waste and those that reduce
the need for solid waste digposal. For those biomass plants theat produce dectricity from biomass fuds that
would otherwise be landfilled, we will use afud cyde adjusment multiplier of 0.5 goplied to the totd solid
waste score”™. This factor reduces the solid waste score for qualifying biomass fadilities by half, in recognition
of the environmenta benefit obtained by producing vauable dectricity from biomass wagtes thet would
otherwise be destined for landfill digposd.

We acknowledge that assigning a single score for the acquigition impacts of mogt fossi| fud technologies and
nuclear generation does not recognize the variations thet exist among these technologies. Refinementsto
diginguish the range of fud cydeimpacts among various fues, unfortunatdy, are unavailable. Cross-fud data
sets that measure impacts conagently are dso not currently avallable. Determinations of fud cycle impacts
require complicated, difficult andyss. The US Department of Energy and the European Community, with the
technica assstance of Oak Ridge Nationa Laboratory and Resources for the Future, used seven volumesto
report thelr detailed assessment of the environmenta costs of total energy fud cycde cogts. Published fud
cydeinformation is not reedily trandferable for usein thisrating system.

In addition, impacts on ar and human hedth are necessarily very sengtive to the geographic location and the
technology a the dte. Y et generic information offers only very gross assessments. Probabiligtic andyss of
accidents, public hedth and biologica risksthat are associated with the total cod and naturd gas cydes are
unavalable.

Itiscdear, however, that foss| and nudear generation impose fuel acquisition impacts that renewable resources
do nat, and therefore it is necessary to incorporate this differentiation into the scoring system.

C. Land Impacts: Wind and Hydro Generation
To create land scores thet differentiate among wind and hydro fadilities, these two technologies are scored

%% Plants burni ng municipal solid waste (MSW) are not dligible for the waste reduction multiplier. M SW used as fuel for
generating el ectricity adds adverse environmental impacts as compared with simply landfilling the waste. Other means of
MSW handling produce better environmental impact outcomes, as for example recycling recoverable materials and
composting organic materials.
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with gte-gpecific criteria. Scoring the land impacts of these technol ogies with the same scales used for thermd
plants would distinguish them from the thermal technologies. Using these same criteria, however, would not
cregte meaningful digtinctions among hydro fadilities or among wind fadilities and would not account for the
multiple uses that these Stes (as opposed to thermd plant Sites) are capable of hodting.

1. Land Impactsof Wind Generation
Power Scorecard rates the land impacts of wind plants by measuring the extent to which the fadilities have
been sted pursuant to criteriafor suitable Sting. The criteriafor scoring wind generation are summarized here,

LAND IMPACT SCORE CRITERIA
FOR WIND TECHNOLOGIES

1 Wind facility modtly suitable on seven sting criteria OR wind
fadlity developed and fully compliant with gpplicable Sate- or
region-wide wind power development guideines deve oped
through collaborative, multi- stakeholder process and
acknowledged as suitable by gate environmenta Sting
offiads

3 Wind facility mogtly or moderatdly suitable on seven Sting
criteria OR ste deveoped pursuant to and fully compliant with
a collaborative, multi- takeholder settlement process

5 Wind fadility modtly suitable in five or more categories, not
leest sLiteblein any
7 Wind fadility mostly suitable or moderately suiteblein three or

more categories, not least suitable in any
10 Wind not scored above,

Attachment D explainsthese criteria

2. Land and Water Impactsfrom Hydro Generation

Theland and water scores for hydro are either tied to metrics that embody the diverse range of hydro plant
impacts, or scores aretied to the characterigtics of ownership and last license that reasonably represent these
diverse impacts. Among hydro’'s more sgnificant impects are:

)} fish impacts- dams may interrupt upsiream and downstream movement of fish and other
agudic life
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i) river flows- dams may interrupt traditiond river flows necessary to maintain aquetic habitat
lif) water quality- dams may impose thermd and nutrient Sretification
V) land use- dams may destroy hebitat

Hydro fadilities qualifying as “Low Impact Hydropower” scoreafour®  Low Impact Hydropower fadilities
successfully meet the low impact certification criteria established by the Low Impact Hydropower Ingtitute’®
Low Impact Hydropower facilities impose fewer adverse aquatic and terrestria impacts by using
environmenta protections for fish, river flows, water qudity, habitat mitigation and recregtiond opportunities
The Low Impact Hydropower Inditute' s criteria and certification process are described in Attachment C.

Mogt other hydro facilities scores are based on ownership and the date of their most recent Federal Energy
Regulatory Commission operating license. Because fadilities owned by non-federd entitiesthat do not qudify
as low impact hydro but have been relicensed by FERC since 1986 generdly have better environmenta
conditions than older FERC-regulated facilities, they score eight. Federdly-owned facilities, not subject to
FERC licenang, that have been subject to an environmenta operations review snce 1986 dso score an eght
because they tend to have better environmenta conditions than other fadilities. Others score “10” for water
impactsin recognition of the potentid for significant aquatic harm and “15” for land impacts to account for the
adverse and permanent impacts caused by reservoir cregtion.

SCORE OWNERSHIP OR CERTIFICATION

0

4 Project meets criteriarequired for certification as Low Impact
Hydropower (Using criteriain Attachment B)

8 Project is non-federdly owned with FERC Relicense since

1986 but does not qudify aslow impect hydro OR is
federaly- owned and has had an environmenta operations
review snce 1986

10 (water); 15 (land) others

Where federd or State government resource management agencies have recommended that ahydro facility be
removed because of its severe ecologica or dam safety impacts, the plant will be scored “207.

The score derived from this st of questions produces both water quaity and land qudity scoresfor al hydro

2" The Low Impact Hydropower is assigned ascore of “4" for the four land and water issue criteriato reflect satisfactory
impact protection and mitigation. A lower score would require lower impacts, levels that may be achieved by smdl in-stream
hydro facilities with no impoundments, and negligible impacts on native fish populations. The scoring framework set forth
here does not produce a score lower than four.

8 These criteria were devel oped by the non-profit organization American Rivers, Inc. and the service provider Green
Mountain.com.
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fadlities. (Thear qudity scoreis derived in the same manner asfor other technologies -- generdly a zero for
eech of thefour air criteria) Thetota score for ahydro fadility is developed in the same fashion asthe tota
scorefor any generating technology -- by averaging the air, water and land scores. (See Scoring
Environmental Impacts discussion, above.)

V. Adjustmentsfor Purchases of New Renewable and
Environmentally Preferred Energy Resources

Power Scorecard provides a strong inducement for service providersto invest in new, low-impact, naturaly
reoccurring renewable and environmentaly preferred energy fadilities by showing a second reting for eech
product based on the size of such commitments. (See Product Scoring section, below.)

Qudifying new capacity (as determined per the definition adopted by the Center for Resource Solutions
Green-e standard in a particular statefregion’®) will be counted from the timeit is officialy contracted, aslong
as the capacity is scheduled for operation within 12 months of the contract. In the case of repowered
cgpecity, only the net increase in kilowett-hours will be awarded thisbonus. Verification that the resource has
come on-line in accordance with the schedule is required.

To qudlify, the resource must be scored at the fadility rather than by default, and will not qudify if it scores
gregter than 5 for any two of the eght rating criteria or receives pendty points (eg., geothermd plants
adversdy affecting ground or surface water qudity). Examples of renewable energy sources indude solar,
wind, geothermd, and biomass. Landfill gas fuded fadilities may qudify as alowimpact environmentdly
preferred resource. New hydropower facilities do not qualify as preferred new capecity.

VI. Data Collection

Rating the environmenta qudity of eectricity services depends on obtaining accurate informetion on the
environmenta characteridtics of the eectricity suppliesthat service providers generate or purchaseto serve
thelr cusomers. It invites service provider cooperation and an opportunity to provide sufficient detall to
support daims of environmenta quaity. Electricity supplier reponses to Power Scorecard data collection
questions are designed to be verifigble, usudly by reference to Satewide databases, to ensure accuracy. Data
collected will be subject to annua audit for verification purposes.

?* Wewill aim to keep the qualifying in-service date digned with the in-service dated used by Green-eto
define new cgpacity. The in-service date requirement may vary in states where public policy has esablished
another date for defining what condtitutes new capacity. The Power Scorecard will treet qudifying new

cgpacity as new for ten years, assuring investors of favorable trestment for this period.
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VII. Product Scoring

There are two ways to score dectricity sources 1) by ng the actud performance qudities of the plants
providing dectricity, or 2) by assigning default scores associated with known technology characteristics of
plants providing power. For any technology, the best scores may be obtained only by providing evidence of
the low impact qudities of the specific dectricity sources. The default scores assume that the technologies
perform poorly. Attachment A provides the example default scores.

Cdculaing aweighted average of the eight impact scores produces the find facility specific score. The
weghted average assigns adouble weight to the Globa Climate Change measure and Sngle waightsto the
other seven, for reasons explained above.

The overdl Product Score is the weighted average of the scores for the dectricity supply resources that
comprise the product, weighted for the share each source contributes to the totdl product. Products which
have been on the market for one year or more and which will continue to be offered without sgnificant change
will be rated on the mix of resources ddivered to acustomer’s* market areabulk power grid” over the past
year (i.e, most recent twelve months for which datais available). All other products will be rated based on the
mix of resources expected to be delivered to a cusomer’s“ market areabulk power grid’ over the
appropriate month period.®  Products ddlivered either as actud supply (trackable deliveries) or as deliveries
on acustomer’s behalf are scored in the same manner.®*

System power purchases from wholesders with unspecified supply arrangements and pool net interchange or
other undifferentiated market purchases are assigned power scores based on pool-wide system averages,
unless the wholesale supplier’ s mix has been rated. When the past year’ s pool resdud averageisavalable, it
can be used.

%0 Although Power Scorecard scores products based on representations of delivery of specified resources within the
year, it does not evaluate the basis, or lack thereof, for these representations. State Attorneys General disclosure rules and
marketing guidelines will be used to designate those resources that can be included in prospective product descriptions.

%! Ddliveries on a customer’s behalf include deliveries of electricity into the same bulk power grid from which the
customer takes delivery but which are not intended to be tracked as delivered to the customer. For example, aproducer may
sall ablock of renewable or other “premium” power at a price above the cost of the power actually delivered to the customer.

The customer’s premium underwrites the operation of existing renewables selling power into the bulk power grid and may
also underwrite the development of additional renewable resourcesto sell into the grid in the future.
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It isimportant, in states that may reguire some form of environmental disclosure™ to distinguish Power
Scorecard product scores from environmental product labels. A product’s Power Scorecard score and its
disclosure labe may not be based on the same combination of fadilities or the sametime frame (i.e, the
Settlement period).

Sx sooring categories have been identified to assst customersin understanding Power Scorecard scores:
excdlent, very good, good, fair, poor and unacceptable. The category designation for any product
depends on the Power Scorecard score of the resources.

The scores required for placement in the categories are:

Rating Required score
Excdlent 15o0rless
Very Good >15t025
Good >25t03.9
Far >3.9.t05.5
Poor >55t07.0

Unacceptable  >7.0 - 10+

Power Scorecard treats existing and new fadilities the same in the quantitative scoring of impects, but it
provides a separate and distinct set of category ratings to highlight those products thet indude a Sgnificant
commitment to new renewable/environmentaly preferred energy fadilities The categories are determined by
the percentage of new renewables that comprise the product. For example, a product thet contains 20% new
renewablesin the product mix would be assigned a category designation of “VERY GOOD”.

The percentage of new renewables required for placement in the categories are:

Rating Required Score
Excdlat =>25 % or more new renewables
Very Good =>10% to <25% new renewables
Good => 5% to <10% new renewables
Far => 2.5% 10 <5.0% new renewables
Poor >0% to <2.5% new renewables

Unacceptable  no new renewables

%2 ||linois, Massachusetts, and New York have adopted, and other states are considering, rules requiring suppliersto
disclose the fuel mix and emissions related to products. See Consumer Disclosure. . . the Regulatory Assistance Project,
Nov. 1997.
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ATTACHMENT A

Technology Based Default Scores

Y ou may obtain a score for an eectricity source by identifying the technology used e the plant to produce the
eectricity you are purchasing to serve your cusomers.

Generaly abetter score may be obtained by providing information on the actud characteridics of the plant
using the Facility Scoring Sheet. These default scores for technology types are provided to dlow scoring of
products when rdatively little environmenta impact information is available, or (on a progpective basis)
resources have not yet been procured.

These default scores represent high impact gpplications dlowed by regulaion or law. Many facilitiesmay earn
soores reflecting lower impact applications if they provide information demonstrating lower impacts. The
default scores are used when other information is not available from the supplier or facility owner/managers.
The Power Scorecard searches for representetive information on plant design and operating characterigtics,
usng default scores st forth beow when other verifigble informetion is not available.

When little is known about the technology, the highest score among the options for thet type will be avarded.
For example, if the cgpacity is known to be ail fuded but nothing more is known, ascore of 6.2, for ail fuded
seam dectric technology, will be selected.

Following the table are brief definitions of the technologies for which default scores are provided:

Go to next page

28



ATTACHMENT A. September 22, 2000
These default scores represent high impact applications dlowed by regulation or law. The default scores are used when other information is not availablefrom

the service provider or facility managers. Lower impact scores will be assigned when information demonstrating lower impactsis provided.
TECHNOLOGY Water Water  On-Site  Off-Site

(default for general fuel types in bold) Score coz SOx NOx Mercury Use Quality Land Use Land Use
Solar Distributed PV 0.0 0 0 0 0 0 0 0 0
Wind Turbine Plant; low land impact 0.1 0 0 0 0 0 0 1 0
Wind Turbine Plant: Poorly Sited 1.1 0 0 0 0 0 0 10 0
Geothermal; Binary Technology 1.4 0 0 0 0 1 6 3 1
Landfill Gas (IC Engine, high NOX rate) 1.6 0 1 7 1 1 0 3 1
Low Impact Hydro 1.8 0 0 0 0 4 4 4 4
Geothermal; Flash Technology 2.0 1 1 1 0 2 6 3 3
Biomass: Certified Sustainable Fuel, NOx Controls 2.1 0 1 5 1 1 6 2.5 2
Biomass: Certified Sustainable Fuel High NOx 2.2 0 1 6 1 1 6 2 2.5
Solar Central Station PV 2.6 0 0 0 0 1 6 14 0
Biomass: Some CC Benefit “clean supply”, NOx Controls 3.0 2 1 5 1 1 6 5 4
Hydro Plant; Private, Post-1986 Relicense 3.6 0 0 0 0 8 8 8 8
Biomass: High NOx, Some CC Benefit, mixed supply 3.7 2 1 6 6 1 6 5 4
Natural Gas Combined Cycle (W/NOx controls) 3.9 5 1 5 1 4 6 3 5
Natural Gas Combined Cycle 4.0 5 1 6 1 4 6 3 5
Biomass: Wood Fueled, High NOx, Biomass not replaced 4.1 4 1 6 6 1 6 5 4
Gas Fired Steam Electric (W/SCR and SWI) 4.3 6 1 5 1 5 6 4 5
Gas Fired Steam Electric 4.4 6 1 6 1 5 6 4 5
Natural Gas Combustion Turbine 5.2 9 1 8 1 1 6 6 5
Biomass: Wood Fuel, High NOx, No CC Benéefit, has waste 5.4 10 1 6 6 1 6 5 4
Hydro Plant; default 5.6 0 0 0 0 10 10 15 15
Oil-Fired Steam Electiic (0.5% sulfur content) 5.9 8 3 7 4 6 6 4 7
Oil Fired Combustion Turbine 6.0 9 4 8 5 1 6 5 6
Oil-Fired Steam Electric (1.0% sulfur content) 6.1 8 4 7 4 6 6 4 7
Oil Fired Steam Electric 6.2 8 6 7 4 6 6 4 7
Coal With FGD (low mercury content) 8.1 10 4 10 6 9 6 5 13
Coal With FGD (high mercury content) 8.4 10 4 10 9 9 6 5 13
Coal Fired Steam Electric 8.8 10 10 10 10 9 6 5 9
Nuclear 11.8 0 0 0 0 10 6 55 34
Mass Burn Municipal Waste Under Review -- To Be Added Soon - --

29






Technology Types:

Coal-Fired Steam Electric:

Make this selection for cod-fired dectric power. If evidenceis available thet the fadility uses alow sulfur cod,
please provide the supporting information and select the gppropriate entry for low sulfur cod. If information is
avalable that the facility utilizes aflue gas desulfurization system, make the gppropriate sdection below. The
assumed heet rate is 10,500. The expected lifetime is 30 years.

Coal-Fired Steam Electric, with Flue Gas Desulfurization (high mercury content):

If informetion is available that the fadility utilizes aflue gas desulfurization system, please sdect this category. If
additiond information exigts regarding the mercury or sulfur content of the coa, please provide the supporting
documents and select the gppropriate category below. The assumed hest rateis 10,500. The expected
lifetimeis 30 years.

Coal-Fired Steam Electric, with Flue Gas Desulfurization (low mercury content):

Make this sdlection for cod, when information is available regarding the exisence of aflue gas desulfurization
system at the facility and supporting information about the mercury content and emissons rate of mercury.
The assumed hest rate is 10,500. The expected lifetime is 30 years.

Biomass. Wood Fueled Sioker (Default):
Make this sdlection for Biomass-fired dectric power supply. The default assumes no NOx control. It assumes
aheat rate of 13,900 and alifetime of 30 years.

Biomass: Wood Fueled Soker (NOx controls):

If supporting information is available regarding the utilization of NOy controls at the biomass facility, please
meake this sdection accompanied with data on the existence of NOx controls. The assumed hest rate is
13,900. The expected lifetime is 30 years.

Biomass: Wood Fueled, Low Impact:

Make this sdlection for Biomass that utilizes a clean wood fue supply and wood harvesting sources thet
subscribe to sustainable harvesting practices. Supporting information is required demondtrating the quaity of
the input fud source and the protocol for wood harvesting. The low impact assumes use of cooling tower
technology.

Mass Burn Municipal Waste
Make this sdlection for any dectric power purchases from awaste-to-energy fadility or refuse derived fud
fecility. The assumed hest rate is 16,373. The expected lifetime is 30 years.

Qil-Fired Seam Electric (default):
Make this sdlection for eectric power purchases from an oil-fired, or gas/oll fired Seam dectric facility. If
information is available on the utilization of alow sulfur content oil please choose the gppropriate category
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below. The assumed hest rateis 10,500. The expected lifetimeis 30 years.

Qil-Fired Seam Electric (1.0% sulfur content) or Oil-Fired Steam Electric (0.5% sulfur content):
Make this selection for an ail-fired seam dectric fadility, or, oil/ges fired Seam dectric fadlity thet is
demongrably burning alow-sulfur oil. The assumed heet rate is 10,500. The expected lifetimeis 30 years. A
fadlity not providing documentation on the use of alower sulfur content oil will be given the Gil Fired Steam
Electric default of 2.2% sulfur content.

Gas-Fired Seam Electric (default):

Make this sdlection for a gas-fired seam dectric fadility. If information is available regarding the exigence of
N Oy contrals a the fadility sup plying power, refer below to the lower NOy ges-fired steam dectric
dternative. The assumed hest rateis 10,500. The expected lifetime is 30 years.

Gas-Fired Seam Electric with NOX Controls:

Make this sdlection for a gas-fired Seam dectric fadility with NOyx contrals. If information can be provided
regarding the employment of sdective cataytic reduction technology, select the gopropriate dternative below.
The assumed hest rate is 10,500. The expected lifetime is 30 years.

Gas-Fired Seam Electric (w/SCR and SM):
Make this sdlection for a gas-fired seam dectric facility with sdective catdytic reduction and seam water
injection control technology. The assumed heet rate is 10,500. The expected lifetimeis 30 years

Gas-Fired Combined Cycle Power Plant:

Make this sdection as the default for a gas-fired combined cyde power plant. If information isavallable to
establish the admissibility of alow NOx (or higher heet rate) fadility, please submit the supporting materids
and sdect the dternatives Gas-Fired Combined Cycle Power Plant (Ilow NOx facility). The assumed heet
rateis 9,224. The expected lifetimeis 30 years.

Oil-Fired Combustion Turbine:
Use this option as the default for dectricity supplied from an il -fired combugtion turbine
The assumed hest rate is 13,600. The assumed capacity factor is 10%.

Gas-Fired Combustion Turbine;

Use this option as the default for dectricity supplied from a gas-fired combustion turbine. The assumed heet
rateis 14,520. The assumed capacity factor is 10%.

Landfill Gas (default):

SHect this dternative for dectric power supplies from alandfill gasto energy project. This option assumesthe
utilizetion of an interna combugtion engine (IC Enging, high NOXx rate) with arddivey high NO rate. If
evidence is avalladle that the technology employed is a Smple-cycle gas combustion turbine, or aboiler/seam
turbine configuration, please select the appropriate dternative below. The assumed heet rate is 12,000
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Btu' skwWh.

Landfill Gas. Low Impact:
SHect this dternative for dectric power suppliesfrom alandfill gasto energy project thet has a demongrably
low NOx emissons.. Supply informetion on the NOx emissonsrate of the fadility.

Hydro-Electric Facility (default):

Usethisdternative for hydro-dectric power supplies, If informetion is available regarding the projects
ownership (federd or private), its date of relicense, or more detail on the extensive mitigetion efforts, please
provide the supporting information and select the gppropriate dternative beow.

Hydro-Electric Facility ( federally owned):

Usethisdternative for hydro-eectric power supplies that are owned by the federal government (not subject to
regulaion by the Federd Energy Regulaory Agency —FERC) and have been subject to aformd review of the
environmentd impact of its operations sometime after 1986.

Hydro-Electric Facility (FERC regulated, relicensed after 1986):
Make this sdlection for hydro-eectric power suppliesthat are regulated by FERC and have been relicensed
after 1986.

Hydro-Electric Facility (certified low-impact by the Low Impact Hydropower Institute program):
Usethisdternative for hydro-dectric power supplies that have obtained certification as alow-impact hydro
facility by the Low Impact Hydropower Inditute. See Attachment B for information about this certification

program.

Geothermal; Flash Technology (default):

SHect thisdterndive for dl dectric power supply from geothermd power. If documentation is avallaole thet
the geothermd supply isfrom an dterndtive technology type (Binary technology or low-impact geothermd
flash technologies) please provide the documentation and select the gppropriate technology dternative.

Geothermal; Binary Technology:
Make this selection for geothermd facilities usng Binary technology

Geothermal; Low Impact:
Make this selection only if providing documentation regarding the land use, water use and water qudity
characteridtics of the facility and mitigation messures in place to reduce land and weter use impacts.

Wind Turbine Plant (default):

For dectric power supply from awind turbine facility sdect this option. The default characterization is a poorly
gted wind turbine plant. If datais available to establish the admissibility of alow land impact fadility, please
submit the supporting materials and sdect the dternative Wind Turbine Plant (low land impact)



Wind Turbine Plant (low land impact):

If datais availabdle to establish the admissibility of alow land impact fadility, please submit the supporting
meterids and sdlect the low land impact score,

Solar Central Sation PV (default):
Use this sdection asthe default for centrd station PV. If detalled information is available thet judtifiesthe

admissbility of mitigated land impects, please submit the documentation and select the Solar Centrd Station
PV (low land impact) dternetive below.

Solar Distributed PV:
Sdect this option for digtributed PV utilizing such exigting structures as rooftop PV, parking garage integrated
PV and other dua-use structures demondrably diminating the need for dedicated land use.

Nuclear Fuel Seam Electric:

Make this sdlection for nudear fuded seam-dectric power. If the facility uses adosad cyde cooling system,
provide supporting information. If informationis available on the totdl Site land use (acres per MW), report
that with supporting documentation. The expected lifetime of the default facility is 30 years.



ATTACHMENT C

CRITERIA FOR LOW IMPACT HYDRO FACILITIES

Thefdlowing summarizesthe Low Impact Hydro Certification Program administered by the Low
Impact Hydropower Ingtitute (“LIHI"). For moreinformation on this program contact the LIHI at
telephone: (415) 561-2100

LOW IMPACT HYDROPOWER CERTIFICATION PROGRAM

INTRODUCTION

< November 8, 1999 >

The Low Impact Hydropower Inditute (“Ingtitute’) has established a Low Impact Hydropower Certification
Program (* Certification Program”) to certify hydropower facilities with impacts thet are low compared to
other hydropower facilities based on objective environmentd criteria The Certification Program’s gods are
to reduce the environmental impacts of hydropower generation, and to cregte a credible and accepted
gandard for consumersto use in evauating hydropower. For ahydropower facility to be certified aslow
impact, objective certification criteriamust be met in thefollowing eight areas. (1) river flows, (2) weter
quality, (3) fish passage and protection, (4) watershed protection, (5) threatened and endangered species
protection, (6) culturd resource protection, (7) recregtion, and (8) facilities recommended for removd. A
hydropower facility meeting the eight certification criteriawill be certified as aLow Impact Hydropower
fadility, and will be able to use this certification when marketing power to consumers.

. WHY CREATE A LOW IMPACT HYDROPOWER CERTIFICATION PROGRAM?

In the new world of consumer choice being crested through eectric power indugtry restructuring,
environmentally preferable dectric power is one of the markets devdoping fird. From early evidencein
Cdiforniaand Pennsylvania, energy from wind, solar, geothermd, biomass and hydropower are atractive to
many consumers. But consumers often have questions about the specifics of various generation sources,
induding hydropower. What generation is environmentaly preferable and what is not?

For many knowledgeable consumers, hydropower raisesissues. They understand that hydropower dams
have bath positive and negeative environmenta impacts. Hydropower dams provide public benefits such as
flood contral, recreation, water supply, irrigation and the offset of fossl fud and other power sources that
generate air pallution. But hydropower dams dso have environmenta impacts, such as flooding river habitat,
blocking fish passage, dtering naturd flow cydes, and degrading water qudity. If adamiswdl sted and well
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operated, these environmenta impacts can be reduced, though not eiminated. Consumers are seeking a
credible means to determine which hydropower facilities are well Sted and well operated and thus provide the
benefits of the hydropower while minimizing the dam’ s environmenta impacts.

In states where the issue of ditinguishing hydropower’ s benefits and impacts has been addressed legidatively,
an interim solution used (basad on PURPA''s Qudifying Fadility definition) issze. Smdl hydropower (less
than an arbitrary cutoff, usualy 30 megawaits) is defined as renewable. But this Sze criterion is a poor
indicator of the environmentd impactsof ahydropower fadility. For example, amdl fadlitiesthet de-water
river reaches and block fish passage may be more environmentally destructive then larger facilities designed
and operated to reduce environmenta impacts. Under this Sze criterion, adam is ether renewable or not — a
amdl dam can be operated in away that is harmful to the environment and il be environmentally preferadle,
and alarge dam can undergo mgor changes to reduce the environmenta impacts of its operation and il not
be conddered environmentally acceptable.

In addition, asmd| hydro criterion autometicaly certifies the mgority of hydropower dams in the country, but
eiminates from condderation the mgority of the country’s hydropower capacity. Of the over 2,000
hydropower damsin the US owned by entities other than the federd government, gpproximeately 89% of the
dams are“amdl” (less than 30 megawaits cgpecity), but together they only provide only 8% of the
hydropower capacity. The remaining 11% of the dams produce 92% of the hydropower capecity. Thus,
under the smdl hydro gpproach, we are dassfying as environmentaly preferable alarge number of dams but
not alarge amount of power, and we are granting that preferred satus without any examination of the
operation of those dams

To respond to the need for an impact- based eva uation of hydropower dams, the Low Impact Hydropower
Indtitute has been established to create avoluntary program to certify hydropower fadilities with environmental
impeacts that are low compared to other hydropower facilities based on objective environmentd criteria This
diginction dlows wdl sted and well operated hydropower dams to gain amarket advantage for the benfits
that hydropower dams provide.

The Indtitute s Certification Program evauates the Siting and operation of hydropower dams based on
objective environmentd criteria. The Indiitute has identified eight key areasthat provide areasoneble
aoproximetion of the environmental impects of afacility. The Certification Program establishes basic objective
criteriafor each of these eight areas. Because every dam and every river is different, it is not possible for
objective gandards to ddineate with 100% accuracy adl low impact hydropower facilities. However, the Low
Impact Hydropower criteriaare agood means of identifying those fadilities whose Siting and operation
minimize the dan’s environmenta impects.

I[I. PROGRAM GOALSAND OBJECTIVES

A. Program Gods



The Low Impact Hydropower Inditute' s Certification Program has two equaly important fundamentd gods:
(1) Reducing the environmental impacts of hydropower generation; by (2) Creeting a credible and accepted
gandard for consumersto use in evauaing hydropower.

1. Reduce the environmental impacts of hydropower generation: A goal of the Low | mpact
Hydropower Certification Program isto improve existing conditions of natural resources affected
by dams. The Low Impact Hydropower Certification Program will recognize facilitiesthat are sited
and operated in a manner that reduces environmental impacts, and will provide an incentive to
other dam ownersto change their operationsto reduce environmental impacts. Certified facilities
will at a minimum comply with applicable laws for protection of fish, wildlife, water quality,
endangered species and cultural and recreational resources. In addition, because these are
environmental criteria, the level of environmental protection will generally exceed current legal
requirements, which often take more than environmental concernsinto account.

2. Create a credible and accepted standard for consumersto use in evaluating hydropower:
A goal of the Low I mpact Hydropower Certification Programisto create a credible and accepted
standard for consumersto usein evaluating hydropower. The Certification Program will provide
an independent and credible evaluation of hydropower to create a product that is effectively
differentiated in the consumer marketplace for power. The Certification Program must be credible
with consumers, the environmental community and the hydropower industry. To accomplish this,
the Certification Program will be: (1) Based on objective certification criteriawith a scientific
basis; (2) Administered in a fair and efficient manner; and (3) Judged on applications that are open
to public review and comment.

B. Program Objectives:

To meet the two Program god's described above, the Inditute' s objective is to require hydropower certified
fadilitiesto meet eght criteriardaed to: (1) River flows, (2) Water quality, (3) Fish passage and protection,
(4) Watershed protection, (5) Threstened and endangered species protection, (6) Cultura resource
protection, (7) Recregtion, and (8) Facilities recommended for remova. The certification criteria have been
designed with the recognition thet if the level of environmenta protection is set too high, an insufficent amount
of power would be digible for certification and thus the vaue of the program in the emerging power market
would be undermined. If an effective market for low impact hydropower develops, the level of environmenta
protection in the criteriaisintended to increase over time, condstent with the Inditute’ s recognition of the need
for arobust environmentaly preferable power market.

[11. CERTIFICATION CRITERIA:
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The eight Low Impact Hydropower certification criteria are described below. The gpproach taken for setting
the criteriais desgned to establish objective criteria while recognizing that conditions a every dam and on
evary river aedifferent. The criteriarely on formd recommendations of expert government agencies whose
mandates are to protect the resources the criteriaare designed to evadluate. Thus, for most criteriathe
hydropower facility must meet the latest and most stringent recommendation of the relevant Sate or federa
resource agencies. To accommodate Stuations where appropriate resource agency recommendations do not
exig, the criteria establish other objective criteriato meet the same gods. If afacility meets the requirements
under dl eight of the criteria, the fadility will be certified as Low Impact Hydropower. A fadlity faling on one
or more of the criteriawill not be certified. The criteriado not gpply to new hydropower fadilities,
hydropower facilities outsde of the United States, and pumped storage facilities. For the specific criteria
requirements, seethe Low Impact Hydropower criteriain Part VI below.

1. Hows The Hows Criterion is designed to ensure thet the river has hedlthy flows for fish, wildlife and water
qudity, induding seesond flow fluctuations where gopropriate. For indream flows, a certified facility must
comply with recent resource agency recommendations for flows, or meet one of two dternative Sandards to
demondrate that flows are gppropriately protective of weter qudity, fish and wildlife.

2. Water Qudity: The Water Qudlity Criterion is designed to ensure that water qudity in theriver is
protected. The Water Qudlity Criterion hastwo parts. First, an Applicant must demondrate that the fadility is
in compliance with state water quaity standards, either through producing a recent Clean Water Act Section
401 certification or providing other demondration of compliance. Second, an gpplicant must demondrate that
the facility has not contributed to a sate finding that the river hasimpaired water qudity under Clean Water
Act Section 303(d). Subject to gpprovd by the Governing Board, beginning in 2002, an Applicant will aso
have to demondrate that the facility has a program for monitoring water queity.

3. Fish Passage and Protection: The Fish Passage and Protection Criterion is designed to ensure thet, where
necessary, the facility provides effective fish passage for riverine, anadromous and catadromous fish, and
protects fish from entrainment.  For riverine, anadromous and catadromous fish, a certified fadility must bein
compliance with both recent mandatory prescriptions regarding fish passage and recent resource agency
recommendations regarding fish protection. If anadromous or catadromous fish historicadly passed through the
fadility area but are no longer presant, the fadility will passthis criterion if the Applicant can show baoth thet the
fish are not extirpated or extinct in the area due in part to the fadility and thet the fadility has mede alegdly
binding commitment to provide any future fish passage recommended by a resource agency. When no recent
fish passage prescription exigts for anadromous and catadromous fish, the Applicant must demondrate elther
that there was arecent decison that fish passage is not necessary for avalid environmenta reason, or that
exiging fish passage survivd rates at the facility are grester than 95% over 80% of the run.

4. Watershed Protection: The Watershed Protection criterion is designed to ensure that sufficient action has
been taken to protect, mitigate and enhance environmenta conditionsin the watershed. A certified fadlity
must be in compliance with resource agency and Federd Energy Regulaiory Commisson (“FERC”)




recommendations regarding watershed protection, mitigation or enhancement. Subject to gpprovd by the
Governing Board, beginning in 2002, an Applicant must demondrate that the facility has sufficiently protected,
mitigated or enhanced environmentd conditions in the watershed through meeting one of four requirements for
watershed protection, dl of which involve ether protecting, mitigating or enhancing watershed land or
gpending or dedicating funds for conservation purposes.

5. Threatened and Endangered Species Protection:  The Threatened and Endangered Species Protection
Criterion is designed to ensure that the facility does not negatively impact date or federd threstened or
endangered species. For threatened and endangered species present in the fadility areg, the Applicant must
ather demondrate that the facility does not negatively affect the species, or demongtrate compliance with the
Species recovery plan and recaive long term authority for a“take’ (damage) of the species under federd or
datelaws

6. Culturad Resource Protection: The Cultura Resource Protection Criterion is designed to ensure thet the
facility does not ingppropriately impact culturd resources. Culturd resources must be protected ether through
compliance with FERC license provisons, or through development of a plan gpproved by the rlevant sate or

federd agency.

7. Recredtion: The Recregtion Criterion is designed to ensure that the facility provides accessto the water
and accommodates recreationd activities on the public' sriver. A certified fadility must be in compliance with
terms of its FERC license or exemption rdated to recreationd access, accommodation and fadilities. If not
FERC-regulated, a certified facility must bein compliance with Smilar requirements as recommended by
resource agencies. A cartified facility must aso provide access to water without fee or charge.

8. Fadilities Recommended for Remova: The Fadilities Recommended for Remova Criterion is designed to
ensure that afecility isnot certified if anatura resource agency condudesit should be removed. If aresource
agency has recommended remova of adam associated with the fadility, certification is not alowed.

IV. CERTIFICATION PROCESS

Certification under the low Impact Hydropower Program is designed to be afair and efficient process for
determining whether a hydropower fadility has low environmentad impacts. An Applicant fills out a certification
questionnaire, attaches supporting informetion and forwards the completed gpplication to the Low Impact
Hydropower Inditute. Early emphasis of the Certification Program will be on fadilitiesin New England and
the Pacific Northwest, athough gpplications will be acogpted for certification of fadlitiesin other regions. The
Certification Adminidrator pogts the complete gpplication on the Indtitute’ s Web page for a 60-day public
comment period, and forwards the full gpplication package (with any public comments) to the Application
Reviewer. The Application Reviewer reviews the package, conducts any factud investigation needed to
resolve factud diputes and evauate the veracity of dams, and returns the gpplication to the Certification
Adminigrator with a certification recommendation. The Inditute' s Governing Board mekes apreiminary
certification decison, which is posted on the Inditute’ s Web page for 30 days. If no apped isrequested by
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ather the Applicant, or by any member of the public who commented on the gpplication package, the decison
becomesfind. Any gopeds are referred to the Ingtitute s Appedls Pand for review. Certification decisons
from the Apped's Pand are referred to the Governing Board, which gpproves the Apped's Pand’ s cartification
decison. A summary of the structure of the Low Impact Hydropower Inditute isfound in Part |1, and the
certification procedures are in Part 111.

V. MARKETING

In order to protect the consumer and provide the greatest degree of credibility for the Low Impact
Hydropower Certifi cation Program, al marketing daims associated with Low Impact Hydropower
certification must meet the requirements established for the Certification Program.  These requirements can be
foundinPartV.

VI. LIMITATIONSOF THE LOW IMPACT HYDROPOWER
CERTIFICATION PROGRAM

The Low Impact Hydropower criteria have been established as rdatively smple objective criteria for
digtinguishing hydropower in the marketplace. These criteria should not, however, be consdered a
benchmark for exemplary environmenta operations at hydropower fadilities. While the criteriaare intended to
be anaiond base for evauating impacts of hydropower, not al environmenta impacts associated with
hydropower facilities are addressed by the criteria. In addition, while the reliance on resource agency
recommendations is designed to create an objective system based on scientific evidence that takes into
account Site-gpedific conditions, any specific facility may have unique conditions thet require more or less
gringent conditions for environmenta protection. Thus, supporters of the Low Impact Hydropower criteria,
officers and gaff of the Low Impact Hydropower Indtitute and recipients of Low Impact Hydropower
certification reserve the right to seek conditions other than those outlined in the Low Impact Hydropower
criteriain any legd or adminidrative proceeding.

Support of the Low Impact Hydropower Certification Program or of the Low Impact Hydropower criteria
aso does not imply endorsement of any facility certified pursuart to the Certification Program or any resulting
power product. Supporters of the Low Impact Hydropower criteria, and officers and saff of the Low Impact
Hydropower Inditute, reserve the right to individualy endorse or otherwise comment upon facilities recaiving
Low Impact Hydropower certification and resulting power products. In addition, support of the Low Impact
Hydropower Certification Program or of the Low Impact Hydropower criteria does not imply endorsement of
any levd of power consumption. Supporters of the Low Impact Hydropower criteria, and officers and staff of
the Low Impact Hydropower Indtitute, reserve the right to promote energy consarvation as an dternative to
power generation.

The term Low Impact Hydropower should not imply thet a certified fadility has no environmenta impects.
Not dl environmenta impacts associated with hydropower facilities are addressed by the criteria. In addition,
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the certification of some fadilities as Low Impact Hydropower does not mean and should not imply thet the
Low Impact Hydropower Inditute or its supporters, officers or staff are labeling other hydropower facilities as

high impact.

The Low Impact Hydropower Certification Program is dso intended only to aid in differentiaing the
environmenta performance among hydropower fadllities. The Indtitute certifies faclities whose impacts are
low compared to other hydropower facilities based on objective stientific environmentd criteria As
discussed above, this catification is being provided in order to dlow wdl cited and well operated hydropower
facilities to gain market advantage because of the benefits that hydropower provides compared to some other
power sources. However, the certification does not compare hydropower generation impacts to the impacts
of other forms of power production because the impacts of hydropower are not srictly comparable, in the
Indtitute s view, to the impacts of other generation sources.

The Low Impact Hydropower criteriaand other Certification Program requirements are subject to change by
the Inditute’'s Governing Board. While no sgnificant changes to the Certification Program requirements are
anticipated before the scheduled phase-in of water quaity monitoring and watershed protection requirements
in 2002, the Governing Board reserves the right to modify the criteriaand other Certification Program
requirements as needed.
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ATTACHMENT D

Criteriafor Site Scoring Wind Projects

The Power Scorecard uses seven criteriato broadly categorize the environmenta impacts of wind plantson
their surroundings and score their land impacts. Scores are assigned by using the following scde:

LAND IMPACT SCORE CRITERIA
FORWIND TECHNOLOGIES

1 wind fadility modtly suitable on seven sting criteria OR wind
fadlity developed and fully compliant with gpplicable Sate- or
region-wide windpower development guiddines developed
through collaborative, multi- takeholder process and
acknowledged as suitable by sate environmenta Sting
offigds

3 wind faality mostly or moderatdly suitable on seven Sting
criteria OR Ste deve oped pursuant to and fully compliant with
a collaborative, multi- takeholder settlement process,

5 wind fadlity modly suitable in five or more categories, not
leest sLitablein any;

7 wind fadlity mogtly suitable or moderately suitable criteriain
three or more categories; not least suitablein any

10 wind not scored above.

The following describes the criteria by which afadility can be identified as suitable, moderatdy suiteble, less
auitable or least suitable.



SPECIFIC SITING CRITERIA®

These criteria have been deve oped with the assstance of wind indudtry stakeholders associated with the
Nationd Wind Coordinating Committee and members of the Appdachian Mountain Club (*AMC”). They are
intended to be applicable in dl geographic regions: the mountainous Northeast, the coadts, the Plains and the
foothills, valeys and mountains of the West. The criteria, therefore are very generd.

These seven criteriabroadly describe the environmenta impacts awind generating facility has on its landscagpe.

Criteria are scored from most suiteble to least suitable by measuring the degree of change impaosed by the
wind fadlity. Wind fadlitiesin non prigine aress that are imposing changes not Sgnificantly different from
those that have aready occurred in surrounding aress are generaly scored as suitable (e.g. awind Steinan
area where communication towers are common fegtures or where roads and structures dreedy exi<).

LAND USE

Wind plants should be located congstent with existing land use regulations (such as sae or locd zoning) and
adjacent land uses. Contiguous or adjacent land use that emphasizes wilderness vaues and or aress
dedicated to the protection of wildlife, particularly birds, may not be compatible with wind plants.

Where land use plans or regulations are not in place, development should be redtricted to areas that have seen
such activity in the past or are likdly to in the future. For example, high eevation areas where future timber
harvesting is unlikdy ("non-commercid timberland”) may not be suitable for wind power development. Aress
identified by adate or federd entity for future public acquistion as conservation land may dso be unsuitable.

Where land use regulations permit wind facilities but adjacent areas may be adversdy impected -- areas such
as those dedicated to preservation of open space, growth management or non-wilderness recregtion facilities,
for ingance -- the wind facility should be designed with particular mitigation techniques in place to enhance
compdtibility. Appropriate mitigation techniques are Ste specific.

3 Adapted from Appalachian Mountain Club Genera Policy on Windpower, Revised draft, as approved by AMC
Conservation Programs Committee 6/13/96.



Mog suitable: Site completdly compatible with surrounding use and existing infragtructure.

Moderately suitable: Site with gppropriate mitigation compatible with surrounding uses, mitigation developed
by consensus of affected stakeholders (most of the affected stakehol ders were satisfied with chosen
mitigation techniques).

Less auitable: Wind faaility imposes subgtantid changes in contrast with surrounding area; Sakeholder interests
taken into account but consensus on necessary mitigation not achieved.

Leadt suitable : Steincompatible with surrounding use, imposing stark change with no mitigation of impacts

SOILSAND TOPOGRAPHY

Locating wind plantsin areas unsuitable from a soil's perspective can cause eroson, fine-body particulate
matter in the air, water run off and sedimentation of local water supplies. Appropriate eroson and sediment
control meesures are crucid; the choice of techniques for controlling eroson and sedimentation is very dSte

specific.

Mod Suiteble Stesimpasing minimum impacts on exiging terrain and utilizing exiding wateways, where
vegetation has been retained (or desert pavements protected) and al sediment remains on Ste.

Moderatdy suitable: Sites which impact exiging terrain to some degree but where proper, permanent dope
dabilization and other techniques are used to control eroson and keep to low levels the potentid for
sedimentation of streams and ponds.

Lessauitable: Sitesrequiring mgor terrain dteration (e.g. in mountainous aress those Stes on stegper dopes
requiring Sgnificant terrain dteration for access roads and turbine grings).

Leadt suitable: Sites requiring extensive terrain dteration where mitigation has not prevented erosion or
Sedimentation of waterways.

ROADS AND ACCESS

Commercid windpower facilities of greater than 1 mw will generdly be located in more remote aress, where
increased access may compromise the remote character of the Ste. In addition, high-eevation areas may be
the least accessble parts of an otherwise accessble landscape. Evauation of Stes for access should follow
the
fdlowing hierarchy:



Mog suiteble: Site utilizes existing permanent and secondary access, including roads into and through the
proposed site or roadless design.

Moderately suitable: Areas with well deve oped permanent and secondary accessin the vicinity of the Site
where the number and width of new access roads is limited or most traffic redtricted to exigting roads.
Problems with eroson thet are likely due to historical road conditions have been adequatdly mitigated.

Lessauitable: Areaswith limited exiding accessin the vidinity of the Ste (i.e., few permanent roads or very low
road dendity even in adjacent low- eevation aress)

Leadt suitable: Areasin which congruction of the fadility would have a Sgnificant impact on large aress thet are
essentidly roadless,

VEGETATION AND NATURAL COMMUNITIES

Vegetation and natura communities CAN BE adversdly impacted by wind fadilities through direct loss and by
the introduction of invasve, noxious and nor:native plant species that thrive in areas disturbed by roads and
other Ste condruction. The sgnificance of vegetation loss usudly depends on the Size of the area disturbed,
and layout of accessroads. Site plans should include habitat management plans to avoid the habitat of plants
designated as protected, unique or rare.

Mot suitable: Vegetation disturbance limited to inggnificant portion of project Ste an mitigated in accordance
with begt avallable practices. No areas of Sgnificant vegetation, protected, rare or unique plant life
negatively impacted on Ste. (In the northeaest, completely spruce-fir forests & very high deveions are
quite sengitive to perturbations and should be avoided.)

Moderately suitable: Project located s asto avoid disrupting aress of sgnificant vegetation such as wetlands
and protected plant communities.

Lessauitable : Habitat which isuncommon or dwindling (such as mature second-growth spruce-fir forests
across the northern New England) impacted a the Stein agreater than incidenta levd.

Leadt quiteble: Stewasapridinearea, or an area of Sgnificant vegetation (wetlands or mature wooded
areas Where no evidence of previous harvesting is present) which would be destroyed or sgnificantly
disturbed. In the Northeest, Krummholz dpine areas ARE unsuitable for development..



WILDLIFE

Wildlife may beimpacted by wind power projects directly or through loss of habitat, which sometimes
reduces living Space, food (prey and other), and predetors. The type of wildlife potentidly impacted varies
from gteto Ste and the potentid to negetively impact birds and other aerid species must be considered.
Suitably sted wind fadilitieswill avoid aress that pose serious risk to these species, indluding arees where there
are mgjor migration concentrations (in flight and stopover), colonid or rare species (endangered, threstened,
or watch listed) nesting Stes, and mgor winter concentrations. Attention must be paid to which species are
known to be susoeptible to colliding with wind turbines.

Mogt suitable: Areas away from mgor winter concentrations for wintering and migrating birds (especidly
raptors), aswell as nesting areas for colonid or rare oecies. Areas where local habitat has dreedy
been dtered or disturbed by past activity and areas where habitat restoration is easly accomplished.

Moderady suitable: Areas awvay from mgor winter concentrations for wintering and migrating birds
(especidly raptors), aswel as nesting areas for colonid or rare species, but containing known
gmdl-scale habitats for species of concern (sLch as certain mammas or birds); congtruction must be
able to be located s0 asto avoid disrupting these Sites.

Lessauitable: Areasdong mgor bird migration routes or with large presence of prey likely to atract rgptors
where mitigation has successfully reduced (although not eimineated) significance of impacts. (Note
information on the extent and location of migratory routesis generdly lacking but the potentid for large
impacts should render aSite "unsuitable,” relegating it to the less suitable or least suitable
classficaions)

Leed quitable: Areas containing extensve or critica habitat for species of concern, whether this habitet is
known to be usad or only potentialy avalable, such that congtruction could not avoid impacting these
gtes or the speciesthat utilize them.

SCENIC

Assessing visud impacts requires a comparison of the setting and surrounding features with Smulations of the
completed project. Thelikdihood that surrounding areas will, in the future, be dedicated to useswhich
exclude human activity or to be designated as protected scenic vistas should be eva uated accordingly.
Projects which significantly dter the project setting, deviate subgtantialy from the form, line, color and texture
of surrounding eements of the viewshed, substantidly degrade the visud qudity of the existing viewshed or
block views of vauable visud resources should be scored asless or least quitable.
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Mog suitable: Areas where evidence of permanent human development is dready a noticeable component of
the landscape or loca condtituents and others did not identify region as scenicaly sgnificant (eg.,
highly developed recregtiond areas such as ski areas, working farms, and coadtd indudtrid Stes).

Moderady suitable: Project's primary scenic impact isto aviewshed which incdudes dready developed areas
(roads, settlements); areas of current or potential public recreation which depend on anaturd
landscape for their apped are beyond the mid-ground (gpproximatdy 5 miles depending on
topography) or project within mid-ground but not imposng. sgnificant or offensve degree of change.

Lessauitable : Surrounding areamostly naturd in character, less dominated by evidence of human activity;
project imposes substantial degree of change from surroundings. Lessintensvely used public
recregtion areas which depend significantly on naturd landscape for their gpped are within the
mid-ground (gpproximatdy 2-5 miles).

Leadt suitable : Project located within the fore- and mid- ground (gpproximatdy 0- 2 miles) of mgor public
use aress (such asthe Appdachian Trall, parks, high-vaue rivers and lakes, etc.) or within the
mid-ground (approximately 2-5 miles) of lessintensvely used public recreation areas where degree of
change imposd by project is Sgnificant and offensve.

RECREATION

Compatibility assessments should consider exigting recreationd areas that depend on anaturd setting and
those likdly to support expanded recreationd activities in the future.

Mod suitable Areaswith little current use and no known plansfor use in the future.

Moderatdy suiteble: Areas where current useislimited to activities thet co-exis well with managed forest
landscapes (ex. Snow-mobiling, hunting) or where current back country useislow, and thereis limited
opportunity for increased back country recregtion in the future.

Lessauitable: Areaswith moderate back country recreationd use (such as hiking trailsto minor peeks)
where evidence of humean activity is otherwiserare.

Leadt suitable: Areas not otherwise evidencing any humean activity other than ahigh leve of back country
recregtiona use, or where the landscape features and location are such that the potentia for increased
back country useis high and humanactivity is negligible or abosant.



