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[Senate Bill Na 88.1 

[ml 

ACT AiiENDIYG THE CHARTER OF THE 34ETRO- 

POLITAN CISTRICT, CONCERNING THE COLE- 

BROOX RIVER DAM. 

. SECTION 1. The Metropolita District,. for the- purpose of 
improving and increasing the water supply of the towns and 
the inhabitants thereof to which said districts shall furnish 
water, is authorized to enter into an a,greement with the United 
States to the effect that the said &strict may share in the 
benefits of and the expense of construction sf, a multi-purp6s~ . 

' 

dam and reservoir, including provisions for flood control and 
water .supply, to be constructed by the United States on the 
west branch of. the Farmington River above the Hogback, 
in the manner provided in the act of Congress known as the 
Water Supply Act of 1958, as amended, this act beinn part of 
Public Law 86500 (72 Stat 319) as amended by ~ u g l i o  Law 
87-88 (75 Stat. 210). 

SEC. 2. The Metro olitan District may use water stored 
in the reservoir create i by such multi-purposedam for water- 
supply of the towns and the inhabitants thereof, and may re- 
lease any part of the water therein stored which is not needed 
for its water supply system for the purpose of returning to 
the Farmington River, at convenient times, water for com- 
pensation to riparian owners for the diversion of water, and 
the owers granted the said district in sections I through 3 of 
numRer 4.44 of the special acts of 1949 shall be  applicable to 
the said multi-purpose reservoir and the waters stored therein. 

. SEC 3. ,The powers granted by this act shaU not affect the 
limitation on storage of waters of the west branch of the  
F m h g t o n  River nor shall it affect 'the obligation of the said 
district to maintain at all times at its dam a t  the Hogback, 
a minirilurn flow; both as provided in section 4 of number 444 
of the special acts of 1949. 

. . . . . -. . . - - . . . - . . . . . - .. , ,::. .;* .<.,-.- 

SEC. 4. The provisions of s'ection.12 of number 444 of the 
specid ' acts of 1949 roviding for boating,.hunting and fishing 
and the regulation tfereof on the Hogback reservoir shall be 
applicable to property of the said district within the water- 
shed of the said multi-piuyose reservoir as well as to the Hog- 
back reservoir. 

SEC. 5. The prnvisinns of section 13 of nurnhcr 4 4  of the 
special acts of 1949 relative to lands and rights in h~iassachu- 
setts shall be applicable to the project autholized under this 
act. 

SEC, 6, The powers granted'under this act shall be in adcli- 
tion to, and not in derogation of the owers granted to the 
Metropolitan District in number 444 of t \ e special acts of 1949. 

Approved Junc 6,1963. 



[House Bill No. m1.1 
[141.] 

LV ACT CONCERNING THE POWERSOF THE &IETRO- 

POLITAii DISTRICT RESPECTING WATER. 

Section 4 of nrlrnl~er 44.1 of thc specin1 acts of 1949 is 
amended to rcad ns follows: No riparian o\\ner on snid Fu- 
mington river below said proposed dam authorized by section 1 
hereof shall be required, in order to reserve his rights, to assert 
any c1ii.m for loss or damage arising from the constnlction of 
said dam and said new reservoir prior to the time when water 
is actually diverted from said reservoir for use in the water 
system of said disb'ct and the failure to assert such a claim 
for loss or damage prior to the actual diversion of said water 
from said west branch of said river shaU not constitute laches 
or waiver or a bar by lirnitztion of time. Before said clistrict 
shall divert from said reservoir any of the water of said west 
branch of said river for use in the water system of said dis- 
trict it shall either agree with ri arian owners on said Farming- 
ton river below the dam of sai ! reservoir upon the compensa- 
tion to be made to them in lieu of damages by reason of such di- 
version or it shall by condemnation proceedings acquire the iigfit 
to dive.-' said water and make .just compensation for the water 
so diverted to an of such riparian owners with whom no 

, . agreement for sue{ compensation has been made. The mini- 
mum fiow through or over the dam of the proposed Hoghck  
reservoir shall not be allowed to fall below 6fty cubic feet per 
second regardless of, the actual natural minimum flow. 

Approved June 19,1963. 



A S  ACT 

SPECIAL ACT SO. 4-14 

THE THE 

POLITAS DISTRICT, RESPECTIKG WATER. 

Be it enacted by  the Senate and House of Rep.resentntices in 
General lJssembZg concenecl: 

S ~ c n o s .  1. The Meiropoli?an District, for the purpose of 
iinpro\in,o ar,d increasiiig the. water supply of the towns and 
the inhabitants thereof to which said district shali furnish 
water, is authorized to t?J:e, ho!d, conserve, store, utilize, divert 
and convey to, into and through its system of water works the 
waters of t132 so-cded main stream or west branch of the 
Farmington river and its kibutaries, which enter said main 
stream at or north of the Ho~bzc l ;  so-called, for said purposes 
or for compensation, and for said purposes to build, erect ,u:d 
m&t& a dam on said west branch of the Farmington river, 
a t  or about the Hogback, so-called, and may take a d  holci 
by purchase, condemnation or othenvise m y  Imds, . water 
riuhts, flowage rizhts, rights of way or easements or other riglhts 
orproperty, ~vhich said district may deem necessary or con- 
venient for constructing said dam, a resemoir, aqueducts, pipe 
lines, tunnels or other \vorlcs for the purpose of storin,a, dis- 

. tributing and utilizing such water supply, for conveying the 
same between reservoirs or frcm reservoirs to any part ot said 
district or to any other place which is, or under authority of 
law may be, supplied with water by said district, m d  for pro- 

. ' tecting the purity of s ~ i d  waters =d which may be necessaiy 
or ccnvenient for the puqose of carrying out the proesions 
hereof. The provisions of this section slldi be subject to the 

rovisions as to m i i i u r n  strean %ow set forth in section 4 
Eereor. 
SEC. 2 Said district may c o n s b c t  and maintah, on land so 

taken, a darn, a reservoir, dikes, spillways, fiunles, canals, aque- 
ducts, wheel-pits, waste-weirs, races, buildings and other \\-orb 
and s h c h ~ r e s  which snid disb-ict may deem necessary or 
convenieat for t h g ,  sioring, pudj ing ,  controlling, measur- 

and distributing the waters hereinLefore authorized to be 
t -en, cr for any ot'i'ier purpose hereby permitted, a d ,  for 
the purpose of conve!ing ?he waters of said west brmch of 
the Farmington river and u t i l i i in~  the same to increze its 
water supply, may construct, lay, carry, maintain and re2ai.r 
such canals, tuncels, pipes, telephone and electric power wires, 



or other works, as may be necessary or convenient for such 
purpose, through or over any lands, rivers or other water 
courses, railroads, street railways or public or private ways, 
and over and upon any public bridge now existing or here- 
after built; may conkact with the public authorities owning 
or controlling any public bridge or b ~ d g e s  hereafter built 
for adaptation thereof to the uses herein provided, uncler 
such terms as may be agreed upon, for the purposes of this 
act; may open the o~ound in any private or public way in any 
city or t o ~ m  in wEicll any portion of said works is located, 
m d e r  the approval' of the selectmen or other proper authority 
thereof or, if control be exercised by the state over any hish- 
way so opened, under the approval of the highway comrns- 
sioner, in such manner as to cause no unreasonable hindrance 
to ublic travel, and shall hold the party responsible for such 
hi& way harmless from all liability for, and indemlllfy it 
against, all damages suffered and e.xpenses incurred by it from 
any c z u e  resdtin,o from such acts of said district. 

SEC. 3. If said distict shall construct said works as au- 
thorized by section 1 hereof upon the west branch of the Farm- 
ington river, said district may use m y  part of the water there- 
in stored, which is not needed for its water supply system, 
for the purpose of returning to said Faxmington river at con- 
venient tines water in lieu of that, -h whole or in part, diverted, 
and may install such necessary spillways, locks, gates 'and ap; 
pliances for regulating the discharge and f ow of water in s a a  
river for the purpose of maintaining in said river a more con- 
stant %ow regardless of seasolla1 variation, and said district 
may make and enter into contracts and agreements with any 
persm or corycration aEecte2 by any such diversiah providing 
that the water so stored, ~ o n d e d  and returned to said river 
from said reservoir shall be in lieu, in whole or in part, of 
damages resulting to such person or corporation by reason 
of such diversion or holding back of said water and may make 
any and all contracts, a ~ ~ e e m e n t s  and conveyances which. 
may be necessary or convenient to provide for the mairitenance, 
care, operation and control of s;rid reservoir for said purposes; 
but said dismct s h d  retain the right to enforce such limi- 
tations on operations as may be n e c e s s q  for the protection 
of tbe primary purpose of the we of said works as a part of 
its water supply system; and said district is authorized to pur- 

. chase electric power and to make and enter into contiacts 
and agreements ~4th any person or corporation d e c t e d  by 
the diversion of w2ter from said west branch whereby said 
electxicity so purchased by said district shall be  delivered or 



supplied in lieu, in whole or in part, of damages resulting to 
such person or corporation by reason of such diversion or by 
reason of the storing or ponding of the waters in said river and 
for the purpose of rumislung compensation in kind to persons 
and corporations damaged by the diversion of water under 
the zuthori given herein. Ln substituting electricity, in whoIe 
or in part, ?' or water, said district shall supply such electricity 
through and by agreement with the electric light and power 
cornpanics autllorizcd to (1L'slliLutt: auil sell elecrrlcfty within 
said territory. 

SEC. 4. NO riparian owxer on said Farmington river below 
said proposed dam authorized by sectioll 1 hereof shall be 
required, in order to reserve his rights, to assert any claim 
for loss or damage arising from die construction of said dam 
and said new reservoir prior to the 'lime when water is actu- 
ally diverted from said reservoir for use in the water system 
of su'd district and tlle failure to assert such a claim for loss 
or damage prior to the actual diversion of said water from said 
west branch of said river shall not constitute laches or waiver 
or a bar by limitation of time. Before said disbict shall divert 
from said reservoir any of the water of said west branch of 
said river for use in the water system of said district it shall 
either agree with the ripaian owners on said Fwmington river 
below the dam of said reservoir upon the compensation to be 
made to them in lieu of dmages  by reason of such diversion 
or it shall by condemnation proceedings acquire the ri&t to 
divert said water and d e  just compensation for the water 
so diverted to any of such riparian oLi.ners with whom no agree- 
ment for such mmpersation has been made. The natural flow 
of the water of the west b m c h  of the Fzrmingon river shall not 
be heId back a t  the dam of the proposed Hogback reservoir, 
a c e  t such %ow of said west branch as shall be in excess of 
one R undred fifty cubic feet per second above tile dam site 
exclusive of any water discharged from the Otis resenloir 
watershed; and the minimum flow shall not be allowed to f d  
below Gty cubic feet per second t h r o u 9  o r  over the dam 
regardless of the actual natural minimum flow. 

SEC. 5. If any highway or zny section of highwav is to be 
overflowed, abandoned or discontinued by reason of the con- 
structicn or reconstruction ,of the rcscrvoir under autLu1-ity 
given hereby and a substitute hig!lu-ay or section of hizhway 
is to be constructed therefnr, hefore any change of location 

e of any highway shall be made said district shall cause 
a " ' t F d  etailed plan to be made indicating the grade and location 
of the new highu~ay, which may be a town or state aid or trunk 



line highway, which it proposes as a substitute so as to show 
fully all changes proposed to be made. If a n y  highway to be 
Eooded or abmdoned is a town road and the highway to be 
substituted therefor is to be a town road, plans 2s provided 
herein shall be presented to the selectmen o each town with- 
in which higliway alterations are to be m d e .  Such selectmen, 
within Hteen days therezr'ter, shall issue a c d  for a meeting 
of the legal voters of sucll town to be held within ten days 
# h e r  b e  iss-aiag of said call and shall submit said plan to ,. 

such meeting for its consideration. Said meeSJl,o may zdopt, 
modify or reject such plan or any part thereof and, within 
ten davs after said meeting aid in accorda~lce with the vote 
thereof, such selectmen z h d  notify said district of the de- . 

cision of s g d  meeting thereon or of such modScations therein . ' 

as have been mzde. If the p!ms pre~ented are modsed or 
rejected, said district may at.its option thereupon present other 
ans to such selectmen for presentation to a meetins of t5e 

egal voters of such ton- i? accel-dmce n ~ t h  the procedure r1 
hereinbefore provided. The proceedings, orders and .decisions 
of any town as aforesaid shall be in writing and shd l  be re- 
corded in the records of such town. If said district =-d any 
town d e c t e d  by any change of location of any highway here- 
inbefore described shall not agree upon any plan submitted 
or if such selectmen of anv town shall fail to act thereon as 
hereinbefore provided, said district may petition the superior 
court for the county in which such highwey or such part thereof 
is located or, if such court is not in session, any judge thereof, 
askng szdd court or such judge to zpprove one of said pIans 
as resented. Said court or sudi judge may thereupon czuse 
suc E notice of such petition to be given 2s szid C=)L?T~ or such 
judge shal: prescribe. Unless the parties shall agree zs to the 
'udgment to be rendered, said court or such judge shall fully 
hear said district and ali paftes interested an3 sLnll there- 
upon epprove such plan or make such cfianses therein as it 
may decide to be necessary for the purpose of cz~rryin,a out 
the prokisions hereof, and said distr;.ct may thereupon proceed 
with the construction of such highwray in accordance with 
said plan as ap~roved.  Lf m y  highway to be  fiooded or aban- 
doned is a d line or state aid hiphway or if the h i g e y  
to be substituted for any highway to be flooded or abandoned 
is to be a trunk line or state aid highway, a plan prepared u 
herein provided shall bc submitted to the state highway com- 
missioner and the approval of s3id commissioner as to 10~3-  
tion, ,pde, spcciEcation and ~ e n e r a l  details of the hi$-w-ay 
to be constnlcted shall be s f ic ient ,  or if said district, acting 
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through its district board, and the state, acting through said 
commissioner, shall enter into ul agreement in writing, either 
with or without conhtions, that the state will accept the new 
hi hway after construction according to said p I a s  and spe- 
c' 2 cations as a state aid or line &$way, then only the 
approval of said commissioner as to location, ,pdes, specifi- 
catiocs 'and geoeral details shall be necessq.  ?KO such hi&- 

. way so proposed to be chmged shall be in m y  way Oiscontinued 
01. obs.t"ctcd, nor shall public t r p v ~ l  thereon be interfered 
with, until a new highway in lieu thereof has been consac ted  
in accordance with the provisions of this act. 

SEC. 6. Said district s h d  have power to m&e m y  contract 
of purdase for acquiring title to any l a d ,  water .right7 fran- 
chise or other property required for or affected by the reser- 
voir or other works herein provided and for acquiring tide in 
the respective towns of riu ts of way for such highways. - b y  . $ . . 

. . 

land on the watershed un er the control of .the state park a d  . . 

forest commission may be left in such control subject to the .. . . . . . . > 

. .. .' .. .. rules and readations of the state department of health re- . 
. . 

garding public water supplies. 
SEC. 7. If said disMct cannot agree &th any owner of land, 

water rights or other property to be taken for such dam, reser- 
' voir and appurtenmt wor.h, or for aqueducts, pipe lines or 

transmission liaes, or for the use of water herein provided, or 
for the construction of hi&ways in Lieu of those oveSowed, 
d e n ,  abmdoned or dtered under the provisions of this act, 
as to the amount of damages which ought to be awarded to 
any party claiming to be injured by the doinzs of said cfis- 
trict hereunder, said distict may petition the superior court 
for the courity wherein such property so to be taken or damaged. 
is Iocated, or, if said court is not in session, any judge thereof, 
praying that such compensation may be determined. Said court 
or siicl~ judge may thereupon cause such notice of such peti-' 
tion to be given as said court or such judge shall prescribe 
2nd s h d  a~po in t  a state referee to exarninc the property which 
is to be taken or damaged by h e  acts of said district bereun- 
der, including ali damages for any lznd or water ri?ht7 title, 

rivilege, easement, frmchise or other property wmch may 
ge required, taken or im aired for the purposes hereof. Such 
referee, having given at 7 east t e n  days' notice to the parties 

- interested of the time and=place of hearins, shall determine 
tbe amount of cornpensation ~vhich said owner or parfies. af- 
fected shaU receive and report the same in writing to said 
court. Any, party may remonstrate zgainst the acceptant- of - said report in accordance with the Nies of the superior. court. 
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Said court may c o h  the doinzs of such committee and ren- 
der judgment accepting the report or take such other action as 
it may determine to be proper. Said district shall pay the amount 
provided b such jud,gment, in such m q n e r  as said court may 
prescribe, in full compensation for the property acquired or 

' 

the injury done by the acts of said district =d thereupon said 
district may proceed with the conshuction of the dam, reser- 
voir and other work provided for by this act, without any 
liability upon m y  .firrrher claim for compensation for dmages. 
SEC. 8. Lf, to .carry out the purpose of this act, any ceme- 

tery or Land owned for cemetery purposes is to be taken b 
said distrjct a d  it s h d  become necessary to remove suc h 
cemetery from its present location and to establish it in another 
place; the ohner or owners of such cemetery, or if there is 
no laown o\vner or owners, or if such owner or owners shall 
neglect or rellse to act under the provisions of this act, szid 
district, if land therefor camot be acquired othenvise, may 
petition the superior court for the county,in which such ceme- 
tery is located for authority to take other . l a d  w&ch such 
owner or owners or said clistn'ct, as  the case may be, may con- 

. sider suitable to be used for cemetery purposes in lieu of &at 

. taken under the provisions of act; and said court may 
appoint a committee of ' b ee  G t e r e s t e d  persons who, after 
examining the premises 'and hearing the parties, s11all report 
to the court as to the quantity, boudaries and vaIue of the 
b d  which such committee shall deem suitable to be taken'for 
said wposes, and the damages resulting from such taking; 
and 8th court shall rccept such report, i t  shall render judo- 
ment thereon and execution may be issued thereon accora- 
ingly, in favor of the person in whose favor damages are a;- 
sessed, for the mo-ant, thereof; and upon payment thereof 
the title of h e  land shall, for. such p q o s e s ,  be vested in such 
owner or owners of the cemetery ' d e n  under the provisions 
bereof, if known, or, if not known, in the name of the town . 

in which such cemetery is located; but such Iand shall not 
be taken until such krnages shall be paid to the owner, or 
deposited with the tresurer of the comty for the use of such 
owner, which ayment or deposit s h d  be made within thirty 
days after sucE report shall be accepted. If such application 

' shall ha denied, the owner of the Iand shall recover horn the 
applicant or applicants costs, to be taxed by the court, and 
the court may issue execution therefor. The owner or owners 
of such cemetery, or, in the event that such owner or owners 
shall neglect or refuse to act, said district shall have authority 
to lay out and establish a oew cemetery in place of =y taken 



. . 
hereunder, and, in all cases in which the friends or reIatives . 

of those buried in any cemetery so taken shall not otherwise 
provide, to remove the 'bodies buried in such. cemetery, to- 
gether \ k i t h  the monuments and other property of such ceme- 
tery, and place them in suitable manner in the new cemetery. . 
herein rovided for. Said district shall ay all costs incurred S under %e pro\<sions of this section M shall reimburse the 
o\racr or ox.l.=crs of any such ccmotory so tallcn for all cspcnso 
or liability incurred in the taking, laying out, or establishing 
of any new cemetery or in removing the bodies, monuments 
and ohe r  rop~erty from such cemetery so ta-ten to any estab-, . : P lished in p ace thereof, and shall also bear all espense incurred 
in the removal of bodies and monuments, by fnends or rela- 
tives, to cernetenes other than those hereirjbefore referred to. 

SEC. 9. IVhen lands, rights or other property, or any inter- 
est therein, tzten or &ected under the provisions of this act, 
shall be ouned by an infant, or an insane person, or by a person 
unknown or absent from this state, or where any person shall 
be the owner of a'contingent or uncertain interest therein, the 
superior court, or any judge tlereof, may mzke such order for 
service of process upon such person, or for giving notice to 
any such person of the pendency of proceedings under this 
act, or for h e  appointment of a guardizn, conservator, trustee, 
or other representative for such person, as szid court or such 
judge shall determine, and thereupon all proceedings here- 
under shall be binding upon the'interest of such person in 
such lands, r i 9 . b  and property, and said court or such judge 
ma make orders to pr3l.e-t the rights, title and interest cf a ry  
suc h person taken or decked by or under the provisions of 
this act. 
SEC. 10. Said diStrict is authorized, after notice to the owner 

when pmcficable, to enter upon any land or water for the  
purpose of making surveys ilecessary to be made for the pur- 
poses of h i s  act, and shdl p3y all damages caused thereby. 
Said district shall ay all costs, including costs of committees, ?- . incurred in the tahing of lands, rights of way and property 
for any purpose under the provisions of this act, not othenvise 
provided for herein; and all land taken for any of said pur- 
poses s h d  be set in the lict for taxation in the town in which 
said lmd is situated, to The >Ietropolitan District, and as- 
sessed for taxation at the everage assessed valuation per acre 
of the improved farming Iand in such town. 

SEC. 11. LE after the construction of the reservoir authorized 
by this act the water in Bushnell or &lill brook, so-called, shall, 
in the opinion of The hfetropolitan District or of the state 



department of health, become unfit for drinking urposes, 
said district shall at its own expense divert said brooi so t5at 
it shall enter the west branch of the Farnington river below 
said Hogback dam so that the use and improvement of the water- 
shed around the sources of said brook, including Hartlaud pond 
and the Pineburst lakes and their tributaries in the town of 
Hartland, for domestic a d  recreational purposes shall remain 
undisturbed. 
SEC. 12. Said district shall not deveIop for water supply 

purposes szid west branch of the Fzrmington river below the 
Hogback dam site to and including Satan's Kingdom, or S a d y  
brook, Xlad river or S d  river or uly other tributary of said 
west branch which enters szid river between said points and 
shall not have any right of eminent dornzin in respect to land 
or property rights upon, beneath, doilg or bordering said 
west branch betwee3 said points, except for the construction, 
repair znd maintenance of pipe lines for water supply pur- 
poses. Said district shall not impose any restrictions on swim- 
ming or other recreational activities in the towns of Colebrook, 
Norfolk, Fyinchester, and New Hartford within the temtory 
of the watershed of said streams. Boating, hunting and fish- 
ing shall be &owed upon the reservoir to be constructed un- 
der the provisions of this act and within the limits of land 
owned by the district and loczted within the watershed oE said 
reservoir and Greenwood's pond. SAd activities shall be sub- 
'ect to proper readations to be determined from time to time by a commission of sevrn members consisting of one mern- 
ber of the state department of health to be appointed by the 
Connecticut public be2lth couacil, one member of the state 
bowd of fisheries and game to be appointed by said boad,  
one member of the water b u r e x  of the district to be appointed 
by the district chairman, and one representative from each of 
the towns of Colebrook, Barkhamsted, New Hartford and 
Hartland to be appointed by the bovd  of selectmen of each 
of said towns, such rep~esentative, as far  as possible, to be 
selected from a sportsmen's organization. The members of said 
commissio'n shall serve without compensation. 

SEC. 13. Said district is authorized to acquire by purchase, 
hold title to, maintain and operate and exercise all privileges 
of ownership of.any land, water ri&t, franchise or other prop- 
erty in 3Iassachusetts required for or aEected by the proposed 
reservoir or other works on eitler branch of said F~rmington 
river, or necessary or convenient for the protection thereoi or 
of the water supply system connected thereto, and to negoti- 
ate and enter into agreements with the cornmonv-edth of 



hlassachusetts or any of its governmental or administrative sub- 
divisions, agencies, ccmmjssions or boards, or owbners or oc- 
cupants of real estate zecessary or convenie~t  for the protec- 
tion of '  the water su?ply system and the operation thereof, 
including sanitation nnd elimination of pollution of any natural 
waterway or any and d of their t ibutary \w7atenvzys or water- 
sheds within said commonwealth of Xlassacl~usettd, the alter- 
ation, relocation or reconstruction of hishways and appurte- 
11,mces, and as to the payment of t n v r  on a n y  srich land, water 
right, franchise or other .property or for compensation in lieu 
of such taxes. Said district is aclthorized to comply with any 
law of said comrnonwvealth or subdi\ision thereof which may 
be applicable' to it as owmer of any such ?and, water right, 
franchise or other property. All purchases of Imd, water rights, 
fr;uzchires and other property heretcfore made by said district 
w i W  said commonw~ezlth are \rzlidzted. 

SEC. 14. The Metropolitan District is authorized so far as 
is compatible with the primary purposes of creating and main- 
tzining a pure public water supply and compensation to co- 
operate with the work of the state board of fisheries and game 
in promoting the increase of the. supply of fish and game. . 

SEC. 15. It sbal! be the duty of The 34etropolitan District 
2nd it shall hzve the right upon passaze of this act to pracees 
forthwith to acquirz title by purchzse, condemnation or other- 
wise, to ~ l l  private land in the town of Colebroo!; situated with- 
in the area bounded on the north by the A.Iassachusetts line, 
east and south by the town of Hartland, and west by the Farm- 
ington river. When said town of Colebrook shall have been 
n o G e d  by said district that said title has been acquired it 
shall proceed forthwith to &scontinue and abandon the town 
and state aid roads in said ares. Said town shall also convey 
to said district all right =d title of. the t o ~ m  in and to ublic 
lands and all blidges and culverts upon the roads in saix area 
and the biidge on the west side of t he  river zt  BrosvnelI's and 
fhe triangdar piece of land on the west side rt the junction 
of Beech road md the west side highway. Tne town shalI have 
the right to remove and use the material i r o n  any of the cul- 



verts on the abandoned ro2ds. Upon performance by said town 
as hereinbefore described said district shall pay to said town 
the zgreed sum of twenty t h o u s a d  Sve hundred dollars. 

SEC. 16. Said district may be* to exercise forth\vith the 
rights herein p-anted to take property by pwcbnse or otherwise. 
SEC. 17. The provisions of an ageement  dated X p d  15, 

1949, between The >letiopolitan District and The U i e d  Con- 
necticut Towns, Incorporated, s o  far as they are beyond the 
corporate powers of either pzrty therzto, u e  rahEed and con- 
finned and made obligatory upoa b e  s g d  parties. The provi- 
sions of said agreement s h d  become eEective only upon the 
effective date of this act. 

Certified cs correct by 

Spcaict of the Hottse. 

Approved , 1949. 



Substitute House Bill NO. 8351 . 

SPECXAL ACT NO. 75-55 . . . . 
. . . . 

- -  . 

AN ACT CONCERNING THE POWERS O F  THE METROPOLITAN 
DISTRICT RESPECTING WATER . . .  

. . .  ... . . 

Number 141 -of the special acts of 1x3 is repeaIed and , the ' 
Pollwwlng is subslilulrcl i l l  lieu tl~elrvf: 

No riparian owner on said Farmington river below said proposed . 

Jam auihorized by section 1 hereof shall be required, i11 crJer  to reserve 
his rights, to assert any claim for loss or damage arising from the 
construction of said dam and said new reservoir prior to the time when 
water is actually diverted from said reservoir for use in the water system of 
said district and the failure to assert such a claim for loss or damage prior 
to the actual diversion of said water from said west branch of said river 
shall not constitute laches or waiver or a bar by limitation of time. Before 
said district shall divert from said reservoir any of the water of said west 
branch of said river for use in the water system of said district i t  shall either 
agree with riparian owners on said Farmington river below the dam of said 
reservoir upon the compensation to be made to them in lieu of damages by . 
reason of such diversion or it shall by condemnation proceedings acquire 
the right to divert said water and make just compensation for the waier SO 
diverted to any of such riparian owners with whom no agreement for such 
compensation has been made. THE DISTRICT SHALL PASS [The] A 
minimum flow through or over the dam of the [proposed] Hogback reservoir 
AND SAID MINIMUM FLOW shall not be allowed to fall below fifty cubic 
feet per second regardless of the actual natural mi.nimum flovj. WATER 
RELEASED BY. THE ARMY CORPS OF ENGINEERS AT THE REQUEST 
OF THE CONNECTICUT DEPARTMENT O F  ENVIRONMENTAL 
PROTECTION FROM THE TWO FISHERIES STORAGE FOOLS 
BEHIND THE COLEBROOK RIVER DAM SHALL NOT BE COUNTED 
AS PART O F  THE DISTRICTS LOW FLOW OBLIGATION. IN ORDER 
TO PROVIDE WATER TEMPERATURES SUITABLE FOX SALMONID 
FISHES BETWEEN MAY 15 AND SEPTEMBER 30 O F  EACH YEAR 

' THE DEPARTMENT O F  ENVIRONMENTAL PROTECTION SHALL. ' ' . .. 
DETERMINE ON MONDAY O F  EACH WEEK. DURING SAID PERIOD.' . . 

THE MANNER BY WHICH THE MINIMUM FLOW OBLIGATION OF 
' 

. T H E  DISTRlCT AND THE WATER RELEASES O F  THE DEPARTMENT 
OF ENVIRONMENTAL PROTECTION SHALL BE RELEASED AT THE 
HOGBACK DAM. T H E  DEPARTMENT O F  ENVIRONMENTAL 
PROTECTION MAY REQUIRE THAT THESE RELEASED WATERS BE 
PASSED OVER. OR THROYCH THE DAM OR ANY CQMRINATlON OF 

. m E S E  TWO METHODS. . . . . .  - .  
i: :.,.,-; - .. . 

'! . . . 
.- Appmved June 30.1975 



(JIinutes of The 3Ietropolitan District Commi~sion, July 10, 1961). 
Water Bureau . . .- 

RIPARIAY AGREE~IEST 
The Farmington River Power Company 

The Collins Company 
The Hartford Electric Light Company 

The Xlparfan Company 

A t  its meeting held on June 5, 1961, the District Board 
apprwecl and authorized the District Chaim-zn to sign a 
revised agreement with The Riparian On-ners. 

On July 13, 1961, this revised agreement nrzs signed by 
all concerned, a copy of which folio\+-s: 

SfE3IOR-4NDU31 OF' FGXEE3IENT made and concluded this 13th 
day of Julr, 1961, by and between The Metropolitan District, z muni- 
cipal corpomtion organized and existing m d e r  Specizl Acts of the 
General Assembly of :he.State of Connecticut 2nd having territorial 
limits \\<&in the County of Eartford, State of Connecticut, p z r -  of 
the first part, (hereinafter called the "District"); and The Collins 
Compury, The Farmington River Power Compzny, The Iiartford El-- 
tric Light Corn-pany and The Riparian Company, Connecticut corpora- 
tions. jointip and sevcraLly palties of the second pa r t  (hereinafter 
called the "Riparian O\rners" or "O\xners") : , 

Whereas, ' f i e  District is charged under ;aid several acts'with the 
duty of supplying to the inhzbitants of said district end to certain 
other towns znd persons k a t e r  for domestic and other purposes; and 

Whereas, two ceflain contracts and one 3Iemorandum of Agree- 
ment now exist: one contract dated N a y  1, 1911 by and between The 
Board of Water Commissioners of the City of Hartford of the State 
of Connecticut u ld  The Collins Company, The Union Water Bomer 
Ccmpany and  its J-,essees, 2nd T n e  Farmington River Pon-er Company; 
and the other contract dated October 13, 1023 by and betme- said 
Water Cornmi-.r,ioners and The Collins Cornpay,  Tne Union Electric 
Light and POIS-er Company, The Farminflon River Power Company, 
and The Riparian Company; and the 3Iemorandurn of Agreement dated 
Bfarch 31, 1931 by and between the 31etropolihn Diskrict and Landers, 
Frary anrl Clark, The Collins Company, The Union Elwtric Light and 
Power Company, 2nd The Farmington River Power Company; and 

Whereas, the District has zssurned the pelformance and obliga- 
tions under said contmcts of said Board of Water Commissioners; and 



Whereas, the purpose of said contracts and of said 3lez1ornndum 
of Agreement was to assure, to said Riparian Owners and to the in- 
habitants of the Famington River Valley a proper and equitable 
supply of x a t e r  through the Farmington River and its tribut3r-y 
streams for commerc!al and other purposes; and 

Whereas, there now e h t  on the Farrnington River watershed 
b-o ,reservoirs primarily fo r  District water  supply purposes: Sepzug  
Reservoir on Xepaug River and on Phelps Brook, (tributaries of the 
Fzrmington River); and Barkhamsted Reservoir on the Eas t  Ernnch 
of the Farmington River;. and 

Whereas, there now exist on the Eas t  Branch of the Faming ton  
River a compensating iesen-oir a t  Richard's Corner, and a reservoir 
on the mest  E n n c h  a t  Hogback for  compensation in b c l  and ulti- 
mately fo r  r a t e r  supply purposes; and 

Whereas. Special Act No. 444 of 1949 of the General Assembly 
, of the State of Connecticut restricts the i:npoun&ng of the n a 3 ~ m 1  

flow of the V e s t  Branch of the Farmington River a t  the dam or' the 
Eogbick Resen-oir to flows in excess of 150 cubic feet  per second 
abow the dam site e~cLusive, of .any- water discharged from the Otis 
Reservoir watershed; and said Special Act Xo. 4% specides that  the 
minimum flow shall not be allowved to  fall below 50 cubic feet per 
second through or over the dam regardless of the actual natural 
minimum flow; and 

W e r e a s ,  i t  is expected tha t  the diversion of water from :he 
said reservoin and the restrictions noted in said Special Act NO. 444 
-rill result in damage to the RipaEan Ouners a t  their seven1 mill. 
sites zlong the Faminpton Rirer  below the confluence of the East 
2nd West Branchej thereof; and 

IYherezs, in the opinion of the parties the ascertainment o i ' these ;  
'dunages in cash \rill be long, diEcult and e-qensive; and i 

Whereas, i ~ s 2 a d  ,-of . de fny ing  said damages in cash, i t  is pro- 
posed to  control the flow of water in said Farmington River by creating 
a regobted flow, z t  the cost .of the District, through the operation 
of the Nepaug, the Barkhamsted, the Eas t  Branch Compensating and 
the Hogbacl; Reservoirs; all of which \rill be in the nature of com- 
pensation in kind and in lieu of 2ny cash damages to v.-hich the 
Riparian O m e m  may be entitled, 3s \veil as ado ding such improve- 7 
ment to the river that the entire community will be benefited; and 

R'hereas, the District, for  i ts  corponte  purposes, now desires to  
enter into a new agreement with the Riparian Owners because certain 
conditions of the 3Iernorandum of Agreement of 3lnrch 31,1931 cannot 
be met by reason of the restrictions contained in said Special Act 
No. 44i ,  and because of the kpracticxbility of fulnllfng the t e r n s  of 
said Jlernorandnrn of Ageernent regarding drainage area t i ibuary to 
the speciSed compensating reservoirs; 
XOW THEREFORE, I t  is agreed: 



1. The parties intend by this Agreement to amend the said two 
contracts and 3fernorandurn of -lgreernent, and hereby do 
amend said cont~acts  2nd Agreement, to the. extent necessary 
to enable the District to provide compensation in kind to  the 
Riparian Onners instead of irnmedizk c x h  p a m e n t s ,  and by 
improring :he river to secure l a s t k g  benefits to t h e  corn- 
munity. The agreements, oblig~tions, and per fomvlces  on the ' 

par t  of the District hereinafter set  forth shall inure to  the , 

hsnefit QI and bo bindinb in  i z v ~ ~  UT each UP the said Rlganan 
Orners ,  seve-mlly, their respectirs successors and assigns, 
onners of the wzter powers now owned by them. 

2. Subject to the limitzitions hereinaiier contained, compensation 
shall be made by the D i s e c t  to the Riparian Onners  through 
the =egulation of f!o\vs of rrater in the Farnington Ph-er in ':he 
amounts and a t  the time ciirected by the Riparian Owners. 

3. The total m u a l  ainount of such compensation t o  be made by 
the  District to the Riparian Owners.shal1 be 'not  less thzn 21.7 
billion gallons of water, delivered subject to  the f o l l o ~ n g  
conditions: 
e B e b e e n  -2Iay-15 and October 31 ( h t h  dates inclusive) the 

District is  not obligated to delirer more than 17.4 billion 
gallons of water. Horever, nothing herein shall preclude 
delivery of an additional 0.6 billion gallons in this period by 
mutuzl agreement This adciitional amount over 17.1 billion 
gallons shall be credited against the  total de l ivev  of 21.7 
billion gallons for  the va t e r  year. 

- b. B e h e e n  November 1 2nd 3Iarch 15 of 'the following r e a r  
(both dates inclusive) the District is not obligzted to  de- 
L i ~ e r  more than the total of 4.3 billion gallons of -a-zter, and 
the WZerence bet,vecn the a m o m t  of sompersating w ~ t e r  
delirered by the Dishict in the preceding Bray 15 - October 
31 period 2nd 17.4 billion gallons of water. However the 
a m o m t  of this difference shall not exceed 3 billion gallons 
in any single period. 

c B e b e e n  Xarch 16 and bray 14 of zny year  (both dates 
inclusive) the District is not obligated to deliver m y  rater. 

d The District is not obligated to de!ivei more than 2.0 bilLion 
gallons of \rater in anF c ~ l e n a a r  xeek nor mom than 400 
million g ~ l l o n s  in any one day. Fo r  t h e g u n o s e s  of tSis 
zgreement a day is  defined 3s the twenty-four hour period 
beginning a t  12:Ol o'clock I3l. 

e. T h e  District i s  not obligated to deliver compensating water 
at any time at,a rate in tvcess of SO0 million galions of 
~ a t e r  per day. - 

f. The cornpez5ating water to be delivered by the District to  
the Pdparian O ~ n e n  shall be from the S e p a u g  Resenoir ,  
the Barkhamsted Reservoir, the Eas t  B n n c h  Cornpensat- 



ing Reservoir, and/or the Hogback Resemoir, a t  the dis- 
cretion of the District, and shall be delivered to  the 
Riparian h e r s  and shall be deemed delivered to the 
Riparian O m e m  immediately below the dam oy'the Nepaug 
Besersoir, the Eas t  Branch Compensating Reservoir, and/ 
or  the Hogback Reservoir, as the czse may be. 

g. The District, a t  its cost, shall ob'dn and furnish such data 
and shall keep such records as shall be reasonably necessary 
to enable the parties hp-ptn t o  de!ormino periormanec uadcr 
this agreement. T h e  ' District Kill provide the Riparian 
Owners with copies of such records u the Riparizn Owners 
shall request  

4. The delivery of water by the D i s k k t  in accordance with para- 
graph 3 above shall be in the nature of compensation in Mnd - - 
and in Leu of any c u h  damznes to which the R i u v i a n  O m e r s  
rnafnom be entitled, as w ~ l l  as affording such improvement to 
the rirer  that  the entire community mill be benefited. I n  the 
event of termination of this agreement, as hereinafter pro- 
rided. the Rioaian O m e r s  shall not be deemed to have waived 
any  rights rrith respect to the kind o r  amount of compensation 
to  mhicfi they are entitled. The acceptance by the Riparian 
h e r s  of compensation in kind, pursuant to  this agreement, 
is bzsed upon the presently existing dams a..d reservoirs of the 
District and the watershed supporting each such reservoir, 
except as provided for in p a r a g n p h  8. 

5. If, on demand, the District fails to deliver at least 17.4 billion 
gzllons of-compersating water in the.period aiay T5 t h o u g h  
October 31 o r  the  tokl m o u n t  of compensating m a k r  which 
the District is obligated to deliver in the period November 1 
tf.zough Xar& 15, the Di sGc t  sba11 compensate the Riparian 
Owners soon as possible after  demand by the PLiparivl 
Owners v i t h  electrical energy o r  c s h ,  computed on each 
h e i s  costs to  o b e i n  a n  amount of e lec t r iu l  energy equiva- 

. Ient to the amount of electricsl energy which could have been 
genemted by tha t  Owner with the compensating water which 
the District had failed to deliver. g_for . , t ' i ee  consecutive 
periods of Nay  15 t 'mugh 31arch 15, the District, on demand, 
f& to deliver a total of a t  least 17.5 billion gallons of water 
per  each ten month period, such failure shall indicate the 
District's inability to f d 5 l l  this agreement and the Riparian 
Owners shall have any and a11 rights which they now or in the 
fntnre may have, inc!uding without limitation the right to  
terminate this agreement The- Disbict, moreover, shall 
compensate the Ripdrian Ovaem, with e l e c t r i d  energy o r  
cash provided in this pangraph.  

j. Gb'Gtr;'ction OF any other work of the United States Guvern- 
ment or the State of 'Connecticut which prevents the District 



from delivering a t  least 17.5 billion p l l o n s  in a ten month 
period of May 15 ' h u g h  >larch lj will not be considered an  
inability on the part  of the District to perform under this 
agreement and such :en month aeriod =ill not be c o n s i d e ~ d  in 
computing the *ree consecuti\-e :en month periods hereinabove 
described, but the District shall be obligated to compensate the 
Riparian Oaners with electrical energy o r  cash a s  hereinabove 
described. 

6. If the Riparian Ouners do not call on :he D i ~ t ~ r t  tn dolivor 
tho  amounts uf warer .to which the O n e s  are  entitled under 
this agreement, then the-Oaners seal1 have forfeited for  that  
particular wateriyear (>fay 15 t<zough''31arch' 15) oniy the 
water not d e a a ~ d e d .  

7. Nothing in this agreement s h d l  prevent the  District from 
furnishing a11 the water required fo r  the needs of i ts  irJ-.abi- 
tants and of others r h o  map be entitled thereto, from any o r  
all of the reservoirs listed hereinbefore; and if, in a gear  of 
subnormal mn-ofF, it shall become absolutely necessav;  in 
order to supply water to the in?.?abiknts of any territorg 
served by said District for  drinking o r  s a n i t a v  purposes, o r  
for  such uses a s  in accordance n i t h  present practice wou!d be 
permitted in times of drought, delivery to the Riparian Owners 
may be temporarily reduced below 21.7 billion gallons of r a t e r  
as hereinbefore set forth, but in any such czse compensation 
shall be made as  provided for  in P a n g z p h  5. 

8. Nothing in this agreement shall prevent the District from 
entering into-an a s e e m e n t  with the United States Government 
o r  the State of Connecticut for the construction of the dual 
purpose resemoir (presently under consIierati3n) on the West 
Branch of the Farmington River upstream from the present 
Chzrles -4. Goodwin d m ;  nor shall i t  prevent the Districi from , 

constructing a tunnel in tnnsmit t ing  therein water from the 
Eogback Reservoir to the Barkhamsted Resemoir. The com- 
pletion of one o r  both of these projects shall not confer on the 
Riparian O m e r s  the right of requesting a renegotiation of the 
agreed upon amounts of water u set  forth hereinbefore, hut  
shall not reIieve the District from its obligation to deliver not 
Iess than 2l.7 billion gallons of \rater as hereinabove set  forth 
o r  the compgnsation in lieu thereof a s  described in paragr iph  3 
above. The provisions of this pa lq - raph  8 shall not ope-rate 
as a limitation of the rights retained by the Riparian Oivners 
as described in P a r a g n p h  10 herein 

9. The direction a s  to amounts.and time of delivery of compensa- 
- tion water shall bn by the PLiparian Ownen,  who fo r  said pur- 

pose may act through the agency of The Riparian Company, 
(who for  such puqose  has executed this 3peement);or 02 
some similar agent 2s may .be appointed by 'the Riparian 



Owners. The District shall retain the  r igh t  of choice of so'urce . 

of such compensation wate r  as specified in  parclgraph 3 and 
t h e  r ight  to enforce such limitations on operation as a r e  pro- 
R'ded herein and a s  may  be reasonzbir  necessarp f o r  the  . .  

protection of i ts  works. 
10. The  Riparian Onners  a G e e  naive and dn hprphy 1r-il:~ 311 ; 

the i r  rights a t  cc.mnon law and  under  t h e  provisions of  said 
c o n h c t s  dated May 1, 1911 and Octcber  13, 1913 a n d  of said 
hfemorandum of Agreement dated >larch 31, 1931, in  respect I. 

to the f ree  flow of the  E a s t  Brrlnch of the  F a r m i n d o n  River 
above the  Richard's Comer dam; and to the i r e ~ ~ o m o f - ~ e  

. 

West  Branch of the  Farmington Riz*er-ye,-t\e -Charles. A 
m X d G i - i i c e 3 t  fo r  the -- discharge f:-n : h e ~ t i s - R e r ~ n r ~ i r  
k a t e r s 5 e d  and except f o r  the n s t w a l  f l o ~ r s  o i  the  * e m  u p l ?  
150 cubic f Z t ' ? e r  second 2t the said Charles -4. Good&.darn, 
2s long a s  the District, o r  its successors, shall ful ly  comply 
Ki th  m.d perform the pro\isions of tkh  -4gresrnent. Th is  
n a i v e r  shall not operate to prevent the v s e r t i o n  of  xny o r  
all such rights by the Riparian O m e r s  if t h e  District defsul ts  
in its performance of the p r o ~ i s i o n s  of this  a p e e m e n t ,  and  
such default shall continue f o r  a n  unreasonable period. 

IN WITNESS WHEREOF, the Par t i es  hereto h a r e  hereunto 
caused this Agreement t o  be duly, executed and the i r  respective cor- 
pora te  seals a f i e d ,  by  their  duly authorized oEcers, i n  quinkuplicate, 
at Hartford,  Connecticut on the  day  a n d  year  first abet-e'wxitten. 

THIS METROPOLIT-LU DISTRICT . . 
By EDW.4P.D J. ?lcDONOUGH, JP.. 

THE FAXMINGTON RT'L'EP. P O W E R  CO31P_k?UT 
By ALLEX XOORE, President  

THE COLLINS CO3IP-t\Y 
By CLAIR AX. ELSTON, President  

THE HARTFORD ELECTRIC LIGEiT C O ~ I P A N Y  
.By H. W-4RREN LAJ'VRESCE. Vice President  , 

THE RIP-IRIAN COMPXXY 
B y  H. BISSELL CAREY. President  
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4 H A R T F O R D  C O U N T Y ,  C O N N E C T I C U T  

J .  I 
WATER BUREAU 

G/AH/BO ENGINEERING OFFICE 

From:  Executive Engineer 

or District Clerk 

-. 
, .-JECT: The Collins Co. - 

Release 

COPY to: MP,MJL,G.d'Av. ,F-7: 

File: 152-H 

Attached for District-files i s a  copy of a Release of riparian and 
P 
5 

. . 

other water rights in the Farmington River from The Collins Co. to The 

Metropolitan District. 

Please acknowledge receipt on the enclosed copy of this 

memorandum and return to A .  Xelt .  

H~w'L. Phillips, 
Executive Engineer 

Attach. 



' RELEASE 

KNOW ALL MEN BY THESE PRESENTS, That  THE COLLINS COMPANY, a 

co rpo ra t ion  organized  and e x i s t i n g  under t h e  laws o f  t h e  S t a t e  o f  

Connect icut ,  wi th  i t s  p r i n c i p a l  o f f i c e  i n  t h e  Town o f  Canton, 1 
Hartford County, Connect icu t  ( h e r e i n a f t e r  sometimes c a l l e d . " t h e  I 
Releasor" 1 ,  f o r  d i v e r s  good causes  and cons ide ra t i ons  t h e r e u n t o  

moving, e s p e c i a l l y  one dollar ($1.00) rece ived  t o  i t s  f u l l  satis- 

f a c t i o n  of  TEE METROPOLITAN DISTRICT, a municipal  c o r p o r a t i o n  

s p e c i a l l y  c h a r t e r e d  by t h e  General  Assexbly o f  t h e  S t a t e  o f  Con- 

n e c t i c u t ,  wi th  i t s  p r i n c i p a l  o f f i c e  i n  t h e  Town of  Ba r t fo rd ,  Kar t  

f o r d  County, Connect icu t  ( h e r e i n a f t e r  s o m e t b e s  c a l l e d  " the  D i s -  1 '  
of ( 1 )  a  c e r t a i n  Memorandum of Agreement da ted  J u l y  13 ,  1961 by 

and between t h e  s d i d  The Me t ropo l i t an  Distr ict ,  a s  p a r t y  o f  t h e  
I 

f i r s t  p a r t ,  and t h e  s a i d  The C o l l i n s  Company, The Fzrmington ,  

River  Power Company, The Kar t ford  E l e c t r i c  Light  Company 2nd The 

t r i c t n ) ,  does by t h e s e . p r e s e n t s  f o r  i t s e l f  and i t s  succes so r s  

r e l e a s e  and r e l i n q u i s h  uilto t h e  s a i d  THE METROPOLITAN DISTRICT, 

i t s  succeksors  and a s s i g n s  f o r e v e r ,  a l l  such r i g h t s  and p r l v i -  

Ripar ian  Company, a s  p a r t i e s  of t h e  second p a r t ,  ( 2 )  a c e r t a i n  

Memorandum of Agreement da t ed  March 31, 1931 by and m.ong t h e  s a i '  
- , .  

The Metropol i tan  D i s t r i c t ,  Landers ,  F ra ry  E Clark, t h e  s a i d  The 

C o l l i n s  Conpany, The Union E l e c t r i c  L igh t  and Power Company and 

The Farmington River  Power Company, ( 3 )  a c e r t a i n  c o n t r a c t  da t ed  i 

' ! 

1 
! 

October 13,  1925 by and among The Board of Water Commissioners o f  

the C i t y  o f  Har t ford  o f  t h e  S t a t e  o f  Connect icu t ,  t h e  s a i d  The 

l e g e s  a s  it t h e  s a i d  The C o l l i n s  Company has  under and by v i r t u e  I 

C o l l i n s  Coapany, The Union E l e c t r i c  Light  and Power Company, The 

'farmirigton River  'Power Company and The R ipa r i an  Company, and (4) 

a c e r t a i n  c o n t r a c t  da t ed  May 1, 1911 by and among .The Board of 
. . 

Water c om missioners of  t h e  C i t y  o f  Har t fo rd  of t h e  S t a t e  o f  
I 
i 
I 



including, but not limited to, any rights and privileges under any 

of such Memorandums of ~grkein'ent or contracts with respect to .(a) 

1) discharges from the District 's reservoirs, including natural stred 
fldws up to 150 cubic feet per second at the Charles A .  Goodwin 

Dam, (b) discharges from the Otis iie'servoir and (c) payment in the 
I 
I 11 form of electrical energy or cash, insofar as such rights and I 

privileges zpply to landholdings of the Relezsor along the Faqm- 

ington River in the Towns of Canton, Burlington 2nd Avon, being 

all of the landholdings of the Releasor along the said Farmington 

River. 

Together with any znd'all rights that the Releasor zay have to 

divert or impound water on lands (1) on the watershed of the Dis- 

trict's Nepaug Reservoir, ( 2 )  on the watershed of tho East Branch 

of the Farmington River and its tributaries above the District's 
I 

I Richards Corner Dam, which dan is situated in the Torin of New 
Hzrtford and ( 3 )  on the watershed of the West Branch of the Farm- 

i?gton:River and its tributaries above the District's Goodwin 

11 Dam, which dam is situated in the Town of Hartland. I 
11 IN WITNESS WHEREOF, THE COLLINS COMPANY has caused these I 11 presents to be executed in its corporate name by its President, ,I 
hereunto duly authorized, and its corporate seal ro be zffixed 

7 h ' 

hereto this day of February, 1967. 

Signed ,  s e a l e d  and d e l i v e r e d  
in the presence of: THE COLLINS COMPANY 



STATE OF CCNNECTICUT 1 
: ss.: Canton, February 7 ,  1967 

COUNTY OF BARTFORD 1 

On this the 7 5  . day. of-February, 1967, before me 
,G//,.: f f C' yl:/!c r , The undersigned officer, personally appeared 
:LAIR M. ELSTON, who acknowledged himself to be the President of 

Phe Collins Company, a corporation, and that he, 2s such Presiden. 

being authorized so to do, executed the foregoing instrument for 

the purposes therein contained, by signing the name of the corpo- 

ration by 'himself as president. 

In witness whereof, I hereunto set my hand. 

LC\. ic- < . ',\,\'&-- 
Notary Public 



.. 
( ,* 

LUCIUS P. ROBINSON, JR. 
ERNEST WCCORMICK 
JOHN CPARSONS 
WILLIAM * r1S H CR 
PRANK CHAPH4N 
WILLIAM L CI~L.C 
s R u c r  w. MANTCRHACU 
CHARLCS J. COLE . ' 

HENRY 9. ROBINSCN. JR. 

i 
LCL C. rICLOCN 
LUCIAN E.  BALOWIN 
JOHN M. OONPUUE 
RCOINALD c. FRANCKLYN 
OEORGC C. HASTINGS 
R. RCGNER ARVIDSON 
JOHN W. HlNCllS - 
ELLIOTT C. MILLER 
COWARD F. HENNCSSEY. m 
BARCUY ROBINSON. JR. 

' JOHN 0. GARRISON. JR. 
A U N  R. SPIEP ' 
JEROME 0. ELEPUH 
JAMES A.WADE 
STEVEN R.HUMPHREY 

' A R U  CODE 2 0 3  

March 17, 1967 

- -  - - - ~. 

Mr. Gilbert U. Gustafson 
Metropolitan District Commission 

(,;-"-. . . ..( 9, 115 Broad Street . 
--> + :a. - Y" ,,< '/ ':> Hartford, Connecticut 

JOHN T. ROBINSON 

1806 -1037  

COUH5CL 

~ R A N ~ I S  W. CO&C 

B A R G U Y  ROBINSON 

-Dear Mr. Gustafson: 
. . . . ' Enclosed is a certified copy of an excerpt from 

-: . . 

the'minutes of a meeting of the board of directors cf, 
',- 

The Collins Company held #arch 10, 1967, ratifying 

the action of the president in releasing the Company's 

rights under the riparian' agreement deted July 13, 1961. 
. . 

Vesy truly yours, 



THE COLLINS CONPANY 

CERTIFICATE OF SECRETARf 

I ,  L. B .  HOUGH, S e c r e t a r y  o f  The C o l l i n s  Company, 

hereby  c e r t i f y  t h a t  a t t a c h e d  h e r e t o  i s  a t r u e  copy o f  

a r e s o l u t T o n  dulAy adop ted  by t h e  Board o f  D i r e c t o r s  o f  

The C o l l i n s  Company a t  a mee t ing  h e l d  March 1 0 ,  1967.  

I N  WITNESS WHEREOF, I h e r e u n t o  s e t  my hand t h i s  

1 6 t h  day of March, 1967.  



RESOLVED: That the actions of the President in execut- 
ing in favor of and delivering to The Hetropolitan District, 
for a consideration of $25,000, a release dated February 9, 
1967 of all of the Company's rights and privileges under a 
ce~tain Memorandum of Agreement dated July 13,'196'1, between 
the said The Metropolitan District and certain so-called 
"Riparian' Owners" including tne Company, are h e r e b y r a r i i i e d  
and confirned as the actions of the Compzny. 

* 



' P E R T I m  DATA -- - . 
M T F O R D  N E ~ ~ K ) L I T A N  DISTRICT RESW0IF.S' . : 
~ T R I V M  \TATERSrn 

. . 
&st . . ' . . .mil 

Branch ~ e ~ a u ~  'Branch - Item - ' .unit -- Barkhamsted * 

~ r a i m g e  Area ~ q .  xnie : ';53;8 . 7 t 
Storage Capacf @ N i l .  gal*  :31,761 : 2,938 ,. 9,68b 2,900(~) 

Surf aco, Area at 
Spillway Crest Acres 

5 @ll.xay 
Elevation 
l e n g t h  
Design Flow 

Ft, IlisP , 530.0 ' 1~20.5 &82 0 5  6 U  eO 
Feet . . 200 . .  302 180 900 
~fs/sq.. RCL. : , ' ,500 . . . . , . 500 - 800 

TcpofDamElevatiorn f i , m s l  !U.o . 

(2 Storage Use "W, C . 

h a t i a n  Barlihamsted, , . . Mew ~iartfmd, , Elew Hartford, Colebrook, 
. . . , Hartland ' . ' ' . Barkhamsted Burlington, Hartlard 

. . . . Canton 

(1) N o t  including portion now stored behindeColebrook River Dan. 
.I 'vlater Supply, C = Riparian compensation, 11 = Recreatien. 

3) Future use will jnclrlde water supply. 



LDUTIOE( Sucker Brook, Whchaator ,  C o m e c t i c u t  

Sucker Rook Dam 3-15 S q u O  a i l 8 s  
A i ~ h l n r d  L k n  Dsm , 7.0 w q u r e  nilem 
Hie t~ la rd  Lake Stresm 7.3 s p i a r e  mi les  

Flood Control  
Pool 

hill pnnl F3nvat.lnn (ft.,, m.1)  
Capaci ty  ( a c m - f r a t )  

( h h e s )  
Pull Pool Area (acres )  

rrpe Rolled e a r t h  fill w i t h  rock s l q e  p r o t e c t i o n  
Lsneth ( f t )  1,160 
Top C l a v a t 3 m  ( f t ,  msi) ' 9L9 
Y b x b m  Height  ( f t )  68 . . 
fop Uldth ( f t )  20 ' , 

S l c p s  ' 1 on 2.5 t o  1 on 3 

rppe 
Crest Length ( f t )  
C r c s t  Eltivat ion ( f t ,  p a l )  

Chute sp i l lway ,  ogeq weir 
60 . 

935.0 

Feak Innov ( c f c )  6,500 
" Peak h t f l o v  (ct.s) . .. . - - 6,Lm 

Yarlnrm Surcharge ( f t .  above c r e s t )  9.2 (El. 9 u . 2 )  

me I?.alnforced c o n c r e t e  
Size af Conduit 3 ' 4 "  x 3 '-0" 
h & t h  of ~ o n d u ~ t  ( f t )  L26 
Cordul t  I n l e t  Imvcrt E lwr i t ion  ( f t ,  M I )  

. 

h b e r  o f  Gates 
m*a (2) None 

C a p c i t y  DLschsree uf Outlet ,  
Reservoi r  a t  Spil lway Crcz.t ( c f s )  I S  * 

R w r m t r e m  Channel C a p c l t y  ( c f s )  b i s c h r g e s  inta HlchLnnd Inkn 

Pee 5 a M n ~  Elspa t ion  ( f t ,  msl)  9hO (5  ft. above spiU.uay c r e s t )  ar 300 It. 
t o r J r m t a l l y  from f u l l  pool ,  uhlchaver 

)UXm FrnL LEVEL Bm Not Conpleted 

F R O J E T  CCET . $2,Lho,OX (ht-) 

(1) A t  d m  rmrcharce s l m o t i o n  9U.2 f t ,  ml ,  the t o t a l  s t o r a c e  u t i l i z e d  I s  1,995 A.S. 
(10.9 in.) and u o a  lnundatad Is 61.5 acme. 

(2)  No flood o o n t r o l  jiitasr A 31 x 3 '  s l u i c e  ha te  lockad i n  a p u t l d l r  opan s e t t i n g  of  
about &a f o o t  f.6 c o n t r o l  UI* dosirmi djadmr):a. 

N o t a t  D l v a r b d  brook I s  c a m l e d  j n t o  the  r s n a r v o i r  rrea i n  L8" d i p m e b r  c ~ n ~ ~ a t a d  n e b 1  - 
pipe, &rprnrlmat+ 530 f e e t  I n  longth.  



FVtf?HF?iT DATA 
mD ~rn  YIAX m m m v c r m  

C m o r v a t i o n  , n o d  Control  
Pool . Pcol . - 

W Pml E l n t i o n  [it, ~ 1 )  872.0 . 9 0 . 0  
cqxciq~ ( c c m - r o d )  rsst) 190 . 9JlO 

(-8 )(rwt) 0.2 .9.8 

E"&LJXKE?TT FUmB 
PIaLn Dsm Mk5 

BoUod d h  f i l l  ~ 4 . b  r o d i  Bollad c-rrth fill d-t.?~ rock nP' 
. . s l o p  p t a c t i a n  c l o p  e t b c t l m  . . 

h c t h  ( f i )  . . 940 2,3& 
. . .  rap -tion (it, . . .  . . . . .  , M . 0  . 956.0 

fioige (ft) . . . . .  . . ._.. 178 .; ..:.... . . .  60 
. . .  sop ~5dt.h (fi) 25 25 

, .  o o n a . 5  . ..; 1 2.5 S l p a  . . . . . . .... 
. . 

m 
Crcst  LcQ@ ( f t )  
b a t  Elmat ion  (ft, mal) 

Chub epilluay, ogse vair 
- 3ho , 

' 983.0 

PC& W l o v  (cf0)  
m& O s t n ~ u  (era) . 
);arlmm Surcharge -(fie- above c r e s t )  

Gnith of C ~ U I ~  ( f t )  
Cordult I n l e t  Inver t  E3ara t im ( f t ,  mal) 
PhrmbQ. of Gates 
Capacity Macharge of Ost let ,  

Raasrrroir tt Spillway Crest  (c f s )  
bmsbm Chennol Crpccity (c f s )  

XAKD AcqrrrsTnm 

Fee Taklne E l m a u r n  ( f t ,  mnl) 992 ( u s  ac res  in foe, 62 acres  in m s w n t )  

1569 - 50.3 f t .  (905.3 ft, F-1) 

$s;Wlo,000 

~ & a  1953 

Stat4 of Connecticut 

(1) A t  d m  aurchnrre e la rn t lon  901.0 it, n s l ,  tb t o t r l  a torape ~ t i l l z o d  1. =,3W 1.f. 

(11.6 in.) and area M a t a d  i~ 210 &Cree. 

(2) No flocd cont ro l  g a k s ,  a 21-6" x &'-On n n n u a y  upratad s l u i c e  cats l n  c o r u ~ r r a t i m  
-ST mly* 



PE;il'l"INaT DATA 
SGS PRQECI'S - CUP1 RIVER WATERSKID 

Abbey 
M e  - 

~h* North South Wsst 
M e .  - Saver  kC<s Silver Lake W e  

' -  
I h  - uni t  , - 

IIoodir-ater Storage Capacltiess . &ere fost 
inches 

Prlnclpal Spillc~e.7 Data , .  

Zoi: ataga ela,va'cion let, msl 
Bizh s k g e  e l w a t i o n  fk, msl 
Size of conch3.t dime t er 
Low stase discharge cfs 

csm 
High ~ t a g ' e  diacharge c f s .  . 

csm 

lbergeney Spil lwaj  Data 
Crest elevatim ft;, msl 1332 

100 
Rock 

1183 .5 
32 
Veg . 

1571 
100 
Veg . 

1173 . 
250 
Veg . Cmst width 

Tppe 

T Q ~  cf Dm &vation ft, m s l  

bximm Height of Dam ft. 

Reservoir Storage use*' 

Date of Ccmpletion 

%o$ect still' 
*R - Recreation F 2 n o d x a t e r  



COLEBROOK RIVER RESERVOIR JILAP PR OX,/-/ 
II~NORTH 

A DESIGN FLOOD ELEV. 785 
COLEBROOK R I VER RESERVO I R 

I \ Storage space obove Elev.  708 i s  owned 
and c o n t r a l l e d  by U . S .  Covt. 

SPILLWAY 
Storage space between Eiev.  708 and 701 

i s  c o n t r o l l e d  by S t a t e  o f  Conn. DBP. 

FLOOD CONTROL 
ELEV. 714.5 ZONE \ 

Storage spbce below 701 i s  owned and con- -------- t r o l l e d  by The Metropolitan DLs t r i c - t .  

POOL B 
S P R I N G  
SHAD ELEV.  708 7' Water l e v e l  must be a t  or  below Elev.  708 

for  July  1  t o  Jan. 1 , c x c e p t  dur111g f lood .  
FALL.  

POOL C THOUT ELEV.  701 

4 * 

WATER SUPPLY ZONE WEST BRANCH. 
(10 BIL. GAL.) 

RESERVOIR 

SPILLWAY ELEV.  641 

3.88 B lL .  GAL.  

2.82 B IL .  GAL. 

3 '  ADDITIONAL DEPTH TO 
COMPENSATE FOR VOLUME 
rJT DAlvi A?!m SEDIMENT 

POOL A 5,000 AC - F T  = 1.63 E l  L. GAL. - HOiDOi'-L-i' L i t'OOL 
POOL 6 5,000 AC - F T *  1.63 B I L .  GAL. - FlSt lERY POOL 
POOL C 5,000 AC - FTr 1.63 B1 L. GAL. - FISHERY POOL COLEBROOK R I V E R  RESERVOIR AND DAM 

Multi- Purpose Storage Zones 



y U T 1 m . - - b t  l l . 4 l ' S F .  l o n g  7Z.S1'33-. L1 tch f l . l d  C ~ u n t ~ .  m l e f t  b.nk a t  ab.lrdon.4 brdm. l . c t r l c  p l u t ,  
*.a ell. *ouch of Co1IIn1~111. .  . n d  a t  .it. J9.8. 

't A n U C L  DIX)UICC.--7 ) .ears (19bJ -70) .  I71 c f l  (21.14 i n c h e s  p.r r e a r ) .  .djust.d fo r  a t o r . ~ e  a n d  d l r . r s lon .  . - 
m U L s . - - W a x l u . s  .ad .lnleu.s ( d l t c h a r g .  i n  c u b l c  f..t pol sec-d. gag. h r l t h t  i n  f e a t )  f o r  t h o  r .cer  )-mar8 

1966-70  are coots1n.d ;a Ih. fo l l c . in8  tsbl.: 

Bat. 
Mar. 21. 1966 
Apr. 4. 1767 
Mar. 19.  1961  
*us. 1. 1969 
Apr. 1 .  1970  

DIschsrze G.X. 
Z.tS0 7.92 
1 .110  7-31 
6.720 . 10.90 

12.100 13 .79  
e.700 1 0 . t 9  

I o r l o d  o f  r e c o r d :  Hasfmum d i . chxrpc .  12 .100  c f ,  hug.  5 .  1969  (gag. h c l t h t .  1 ~ . 7 9  i t ) ;  s1nl.u.. 4.7 c i s  
b a r .  I t .  1906  ( t a l e  b c i s n t .  2.06 ( 1 ) ;  mininu.  d a i l y .  5.6 c f r  J u l y  11. 196s .  

F lood  o f  *us. 19.  195s .  r c n c h c d  r s t a r .  oi 35.6 f t .  f r o m  f l w d n s r k  ( d i s c h a r n r .  140.000 c f s .  b r  110s.-mn8 
m*surc.cnt  h a i f  a iile d & n s r r e r . ) .  

- - .  - . .  . 
REVlSlO?lS.--f igurer  of  maxinun d i s c h a r g e  f o r  r h o  -.tcr y e a n  1 9 6 3  .nd 1964  h,r. been r o r l r e d  t o  3.520 c f r  

Apr. 3. 1 9 6 J  ( E Z E C  h e i g h t ,  8.14 f c )  a n d  3.513 c f s  J a .  1 s .  1 9 6 a  (%s t '  h e i g h t .  1 .61  f t ) .  s u p o r r c d l a g  f1gur.S 
pub1lrh.d I n  157 1901. 

W K 5 . - - R e c o r d s  good e x c e p t  t h o s e  f o r  p e r l o d l  of no rate-heltht t e c ~ r d .  r h l c h  iatc.. Flow r q u l s t e d  bl 
p ~ v * r p l m t  r v i t i l  August  1966 .  by O r ) .  Pescrvoir. C o l c b r o o i  R i s e r  b k c .  Yes t  8r.nch E c s ~ r r o l r .  Had Riror 
& t e n t l o n  Pcrrrro ir .  Sucker arook D e t e n t i o n  Peserv-roir .  H i s h i a n d  Like. B n r k h a ~ r r o d .  E.rt B r l n c h  and Scp-uc 
b s . n o l r s  (see c l s c r h r r c  i n  r h i r  r e p o r t ) ,  a n d  b r  d i r c r r i e n  f o r  mun1cip.l * u p p l r  from B a r t h w s t e d  and Scplug 
h r . r m l r s .  

(L(T . a 1  DOV OFC J A I  ' . C E I  'UL dW U T  J U  JU. A U S  SEC 

b a9 4 1  1.s r m  a o  - - - 9  1.73 131 . 30 
61 5 2  . 1 1 0  -0 0 l e o  6ca 2 6 9  159 

n 155 

8 '  1 5 5  219  1 2 0  2 %  300  6 0 1  670 2 1 6  2 2 0  
5 0  3 9  1 0 3  
50 26  7 9  

6 .  1% 1 4 3  2 0  3 0 0  232 4.5 4 1  zoo  
10 

5 0  IT  6 4  
1 2 1  ITS  1 6 4  2 300  54v -5 I 1.100 90 2 1  M 

zoo  
500  
b w 
550  
5 0 0  
4 5 0  



I 

Lo. .(- I 2 +KSI 9.'- cC.X -2.T 1C.I 8 26. *'.I 
. ..- .I - ra-2 a-. rr-r to-% z cr'r or' *rrr> 

, ..a* vzz 'ti KU chi ZC 11s zec oco'r lo* Kmz rmvu 
:: y, \"I *t. l.t ."z 0.1 WI w.2 Owl 0.1 I* 

.I. 

0,' 1.1 uC1 u\6*Z ob'4*t OlO0C U UbU 0'. Uul'i uur vOU'1 18. 
,.I ..I. **< 1 6.. -1 1st-1 UI Ct€ *IS 0v\ ZLI 

*.*a 

i . ....z .ws.. S.C..K 01*.1z b10.e~ lb~.bc b.b.01 .o~.b bo*.CZ wm.01 rt.'a ,lrru& 

----- 00.~1 ----- 091.1 ---- 011 
UOI.1 om-z .?. mv.1 --- -2 
001.1 000.2 UOI.1 0ZO.C 0.1 u1z 
0.0-z 00" W.'1 Osl-C 1.1 zrz 
0oq.1 ocr Olb'l 2 KO1 or2 
WO.1 W. 0OC.Z ooK.t 1.1 acz 

ZK* 
Wb 
our U 
WO'K 8t' 
0.L LC 
*ms wt 

I *r( 0.1 or 01. 010.f 0OK.t 1 CCZ zcr 01s 102 CI 
I . it a, 1.1 IZL OZL evi ooz-z ICZ oqz bpr or* L*Z 

*d 

I 
*Ot U1 Y1I MU 001 1LZ 001.1 b1Z OVZ 011.1 OIc 006 *d 

KC: R 101 001-1 OCb .LZ 00c.Z L Cvz 0ZC.1 Wt OIK 
td 

L CL OLI 01t.1 OOL z 001~1 L~Z OLZ 09s 0.1 02. II 
*K- 
zx- 
z-z* 
c 1 
CCI 
L-I* 
VU.1 

rlz ** 001 0zv.l 001 vuc mc'f nz s~t 0.. ost WS 
08 

LIZ 2- zez om.1 ow azc ow'; l~z oez 01s 092 Orb 
b1 

vrz ZL 00, TL-I or+ wc rrb saz ssz ML oat -1 .I 

1Vl U1 €1 00..1 01. 0.C IuC COZ 082 001 ObZ Sol 
41 

CII a* COZ 001.1 0s. 7.2. scc OZC wc 001'1 001 011 
*I 

.C1 rm 912 m.-1 00s I** LO* H)c .SO< 00c.1 OOC 011 
CI 

101 PI - blz 001.1 WC OC1 C UOC 01s 000'2 OZ€ 061 *I . 
LCC ae I 0~o.1 WL zer z c ozc 00s.-z CKL czz 

CI 

061 UD 012 +LC SIC ZCE. CLC 01C CZC 00C.1 l OC(. . It 
+.I ZL eiz vh 1.2 US ee. COT wc OOL be2 =I I1 . 

ZU 1. -12 b I 10. OZC 6 C OL? L* 
01 . 

azz CC+ ccc ra* coc om occ 02s wz I* . b 4 L m* 
V b €01 Of1 IS'S LCi €2. L C 04 09C b92 bm . '.. . 
1. - (01 012 bVC 001 2.0 ObZ OZ* OLC OCC 1- 01 . L .. 
1. b01 OCC 0€C OCI UI 01C OL* OOC WL 162 U ' 9 . 

CZ 
I* 
CPC CC 25 UK hs 
*US nz 0L 0.1 xcc 
tb . OC b 001 11' 

ec VC - n 
1.1 011 I 

qc la OII L 
L* . * - s I 0 
1 .o. 
zm 91 

c 0 I 
b* OLZ 6. .  

n LI.~ 
cr IZ m 

002 LO, 

* . a* 
01s 1- 

*. 
1. mi 1 

LC1 *I 
L* 61 

0s. 7 
0s md r 

0. CZ 
*e 11 
u ez 
601 CC 

0s 022 
06 bC1 

C" u oc 1st. L 

cc 1x1 czc 01. ozc *z* occ VCL wv 001~1 ozc i~ s 
rs ma ooe 001-I oec .cb bsz rv~ ol+ oor ZVC Z*. v. 
b* LZI 0%" ooc.1 *sv WI.I 012 err err OLC **K or c 

1.1 OCL 00C.1 681 OOC.1 001 b Ll* 001 #LC 021 I ' 
IS 
IS ccl ozb mr.! el8 ~c.1 'WI 0.2. 01. ovr WC-- OC1 

t .. 

0% m~1. nr ~nr rr. nrv rrr car nc am ax 1m ' I 

0. - t0.C C5.C 2- T CC.7 2C.I 01-2 It.% ... ur.13 . . 
S-es c;z tqc Kcc LLO.T ssb.~ ZSL eZr 06 Set ZL l 

" 

TL 99K r;z Ttt 065 b 6x2 1 KC OPC COX 
111 , 

cv 
002 OOC CZD *Cb O01.T OC't.2 00*'K TZT Orb 261 001'f O+Cat X'tU 
1-06 be< 1zc bn 15s ISE~K czc vbz rsc ZL~ Kzv Lzr *13M 
2ZL.Z *51'5 Itb.6 SL+.CT VtC.91 TZ9.11 09Z.VT KSL'S Kb9'TK Vt*'+1 S€V'OK Z*Z'CI .. ?IlU . , , :., . 

612 CDL QW 01~~1 9- LLZ IOZ lcr Ce< 
OCZ CZL 021 0*'1 *LC OIC 1C1 is. C'* 
Zcz crc u.1 ocr'r car . CIC KIZ I So+ 
tbZ POC OYU WE.1 YCC RI &I. 
vbl zez 000.1 -'I 05' OA( urz OCT ZIC 

iar 
LLK 
Tar 

dbz scz oob orv.1 .= z oc+ 00s L*L 
to2 IVZ 002.1 O11.1 LOC K.2 ZCC oec ssl 
aII .<I -.I OCP'l +IC bDZ I 006 00. 

rci 
zcz 
90. ..- - - . . . 

OLI z . ooa mv.1 oc ccz . bvt Ocr Wb 
c LIC s OCL.1 bLZ c.c PO2 06. 0% 

arc ~rc mr~ 020.i sbt LC CIZ 06- 0.6 
cz. OCL 0c0.1 w1.z .I2 sac MI CC. 001.1 
zvr .?.+ 0.0 wb'l a c0. .bZ ovr 001 
wc LL+ zec oCa.1 rrz am ICV 01s Wl 
Im c-c cc 0#*'1 LIZ 12- mC OD* CW 

nr mr rrr ur Dm 3 mvr rrao ma 

&*.I m1e.a1.15 oi ~DI ~IP~ITZI 8iar 1311. '04)33S n34 liad atan> ml .I~mYClJ 

s*c 
LC* 





61187980 F a r m l n g t o n  8 1 v a r  a t  C o l l l n a w l l l a ,  Conn. 

L Q C A T I O Y . - - L ~ ~  41*h7'57",  l o n g  72*55*33",  L l t c h f l s l d  C o u n t y .  o n  l e f t  b a n k  a t  a b a n d o n e d  h y d r o a l e ~ t r 1 c ' ~ l a n t ~  
t h r o e  g u a r t m r s  o f  a  -110 s o u t h  o f  C o l l l n n v l l l a ,  end a t  a t l a  39.8. . . 

@ B A l I h C L  ~ ~ f A . - - 3 5 4  r q  mi.  

PPRtOD OF ICCOR0.--Uovsabar 1962 t o  c u r r a n t  year .  
. .  . 

616C. - -Yecar -n teqe r e c o r d e r ,  Datum o f  papa I s  2b5.22 f t  a b o v o  mean # * a  I m v s l .  

b V l R A C t  D I S C ~ A ~ ~ t ( a d j u s t a d  f o r . . r t o r e g a  e n 4  d I v e r s f o n ) . - - 8  Y e a r s .  577 c f a  (22. 10  I n c h a s  p e r  year ) .  

UX7RtMES.--Current y e a r :  Kaxl-urn d l r c h a r g e .  2.370 c f r  May 1 4  (gape h e t p h t ,  7.46 f t ) ;  m l n l ~ u r  76 c f s  hug. 
10  (gags  h e l g h t ,  3.11 f t ) .  

P a r l o d  o f  r e c o r d :  n ~ ~ l m ~ m  d i s c h a r g e ,  12.200 c f l  A u g u s t  5. 1969 ( 9 ~ 9 0  h e l g h t .  13.79 f t ) ;  mlnlmum 
4 2 7  r f s  A u g u s t  18, I 9 6 6  ( 3 z s r  h e l y h t .  2.06 f t ) ;  m ln tmum d r i l y .  5.6 c.fs J u l y  11, I ~ f 5 .  

C l o o d  o f  A u g u s t  19, 1555. r e a c h e d  a  s t e g e  o f  35.6 f f  f r o m  f l o o d m a r k  ( d l s c h a r g c .  1 4 0 . 0 0 0 ' t f r .  b y  
s l o p e - a r e a  mo.surcsenc h a l f  c e l l s  d o w n s t r c r n .  

REMARKS.--Records good. F l o w  r e g u l a t e d  by O t l s  % c s c r v o l r ,  C o l c b r o o k  R i v e r  R e s c r v o l r .  Vr;: B r a n c h  R e s e r v o r r ,  
KaC R l v c r  O c t c n t t o n  R c s e r v o t r ,  S u c k e r  B r o o k  R c s c r v o l r .  H i g h l a n d  Lake,  B a r k h a m s t c d .  E a s t  Branct.  and 'me- 

. p a u g  l e r e r v o l r r  ( s e e  p. 8 3 ) .  a n d  b y  d l v c r s l o n  f o r  m u n l c l p a l  s u p p l y  f r o m  B & r k h a e s t e d  a n d  Mcpaug R e s e r r o l r s .  

, DISCHARGE, I N  CUBIC FEET PER SECG\?JI YITER YEAR OCTORER 1 9 7 0  TO SEPTEMBER 1 9 7 1  
'. 

BAS a r .KOV irec Jan ~ t n .  RIK IP R Rii  JUH JVL AUG SEP 

1 : 1 5 1  1 7 4  1 5 9  . 2 1 3  300 8 8 5  6 5 1  8 2 0  ' 5 0 5  514 2 0 0  4 7 2  
2 1 4 3  2 3 2  2 8 8  249 270 773 7 7 0  6  18 3 5 8  5  04 4 0 0  508 
3 1 4 4  , 2 2 1  2 0 4  , ., 2 5 5  250 6 8 8  1.560 864 . 3 6 8  ' * 0 0  2% 501 
4 -- . I 4 8  3 1 6  . . Z b f  . 2 5 2  . - 1 4 0  6 4 1  -. 1.460 . 1.330 . 3 6 3  3 0 0  1 0 0  4 9 1  
5 .  155 2 3 5  , 3 5 0  . 340. - . 2 3 0 ,  ' 6 2 4  1.060 1.120 3 3 0  1 5 0  9 0  ' 4 6 9  

... 
2  1 
2 2  
2 3  
2 4  

25 . 

26 
2 1  
28. .' 
20 

. . 3c 
-. 3 1  . , 

TOTAL 
BEAN 

, ndrx 
r .  R l h  . ( 1 )  

R E A M 1  
CFSM@ 
IN*.  

z o o  
ZOO 
2 5 0  
ZOO 
4 3 0  

CAL Y U  1 9 7 0  101,' i jc7.312 MEAN 548 MAX 4.590 MlN I 2 6  MEAN* 6 1 9  CFSRe 1,75 1Nb 13.59 
I $ .  4 9  A 6 4 . 9 0 7 .  MEAN 452 MAX 1,800 H I N  7 7  M F ~ N *  572 . C F S w 4  1 . 6 7  I n *  Y 1  b 

t t h a n p e  I n  c o n t e n t s  I n  0 1 1 r  R c r r . r v o l r ,  t o l e b r o o k  P l r e r  0 - s c r v o l r ,  ue.t n r n n c h  - D c s c r v o l r ,  n a d  q l . : e r  D c ~ c h t l o n  - 
A c r e r v o l r .  S u c k e r  B r o o k  k e , c r v o l r ,  H l p 6 l d n o  Lakc. E a r k h e m d t c d ,  f a s t  B r a n c h  n l d  Wcpaug R c s c r v o l r s ,  a n d  d l v e r -  
l l o n  f r r a  E e r k h c n i t e d  a n d  l e p a u q  R o s c r r o l r r .  c q u l v * l c n t  i.> c u b i c  f e e t  p a r  1r:ond: f u r n l s h c d  b v  t h o  M e t r o p o l l t a n  
O l r l r t c t  c o m m l r % l o n .  Corps  o f  L n v l n c o r s ,  U n l o n . P l n  Company, and n a s s a c h u r o t ~ s  D c p a r t m o n t o f  n a t u r a l  R c s o ~ r c e ~ .  
D t v l r l o n  o f  i o r c s t r  a n d  p a r k a .  

b A d J u r t a d  f o r  c h a n d e  I n  c g n t e n t a  a n d  dlv.ralon. 
. . . - .. - - -. . . . --..-- . ..---. _ .  _ .  - .--.- --. . . , - .  --. -. - .--- . .. . _.._._._. . . . __  ..__.----.._-. 't 

. .. I 



01187980 r a r m i n g t o n  Rlv-r at C o l l l n a v i l l e .  Conn. 

LOUTION.--Let 41g47'57-, t o n g  72*SS033', L i t c h l ' i e l d  C0ur.ty. o n  l o f t  bank a t  abandoned h y d r o e l e c t r i c  plar.? 'Ares  
B u u t e r s  o f  n m i l e  s o u t h  o f  ~ o l l l n c v i l l e .  and  a t  m ~ 1 e  39.8. 

. . . - - -A  PtRIOO OP RECORD.--sovembcr 1962 to  c u r r e n t  yea r .  . . _ _  . _  .--.I.. . - . . -. . 
_ _ .- .- .  . 

. . 
C ~ L . ' - V t I t s ~ - s t n g e  r e c o r d e r .  CaCrrm-of g a g e  1 ~ . 2 0 5 . 2 2  f t a b o v a  m s & n  maa l e v e l .  

I . 
A V E R h C E , D I S C W C E ( a d j u s t e d  f o r  s t o r a g e  and d i v c r s i o n ) . - - 9  years;  625  c f s  (23.56 l n c h e s  p e r  y e a r ) .  

I ETTRE.(TS.--Curnent ycari Uaxhru discharge. 6560 cis June 3 5   age h e i g h t .  10.80 f t ) ;  minimw- d a l l y  150 c f a  - 
Auq. 21. 

P e r i c d  o f  r e c o r d :  mxirnum C i s c h a r o c .  12.200 c f s  August 5, 1969 (gage hc igh t , '  13 .79  I t ) $  minimum, 4.7 c f s  
August  18. 1966 (¶age  h e i g h t ,  2.06 f t ) :  mininun d a i l y ,  5 . 6 . c f s  July  11, 1965. 

T l c a i  o f  Aucpst  1 9 ,  1 9 5 5  r e a c h e d  a s t a g o  o f  35.6 f t  from f l o o 2 z a x k  ( d i s c h u g e .  160.000 c f s  by s l o p e - a r e a  
' 

- E a a n x e n e n t  P a l £  a m i l e  d o v n s u e a m ) .  

C&Kh.PKS.--Records good. Flow r e q u l a t e d  by O t i s  R c s e m o i r ,  ColeSrook Rivc r  Lake, West Eranch R e s e r s o i r ,  ?.ad R i v e r  
' 

D e t e n t i o n  Rese-rvoir,  S u c k e r  Brook Dccen t ion  R e s e m o i r ,  Hiohland Lake. Earkh*-ystcd. Z o s t  Branch .tnd liepaug . 
R e s e r v o i r s  ( s e e  p. a(  ), and by d i v e r s i o n  f o r  m u n i c i p a l  supp ly  f r u a  B a r k h ~ n s t c d  and  Repaug Resecvo i r s .  - . . - 

CIISCHARGE. I N  C U 3 l C  F E E r  PER SECOND- u 4 T E R  Y E 4 1  ULTOBER 1911 TO SEPTEK6ER 1912 
. c 

-- 
-' DIY- - JCI. . _, mv-. . DEC - -  FEB x4a: QPR M A ~  JUN JU-I. . 4% SEP- - 

3b6 
400 
459 
419  
388 

310 
36 0  
310 
290 
280 

310 
330 
310 
300 
290 

" i e o  
275 
270 
265 
260 

' ' 320.  
310 
35s 

. 488 
1.390 

I .ZW 
1.zso 
1.200 
1 ,  OOS 

7 8 0 ,  

TOTAL I b r 8 b 3  I l . 729  21.622 18 .191 .  18rObZ 4 51.708 34.922 ' 5 2 , 6 1 3  45.1C9 10.292 15.17: 
R E I N  544 391 697  . 606 623 0 ' 1 1 2 4  1..121 1.154 1 . 4 5 6  332 530 
RAY 1.190 1.390 1.290 '640 1.710 ,3 .190 3.950 .?.;ZOO 4,190 3.620 SO2 5 % 5  

. *IN 282 260 3 11 3 00 306 579 614 . 361 652 168 . 150 45s  
+89 +488 +203 +65 +365 +259 +I16  +265 -186 -87 -376 . - JAN, - 3 ~  .. 809 688 1 ,574  1 ,983  1 ,243  2,019 1 ,270  245 1 ?1 

CFSn* 1.08 1 .33  3.29 2.24 1.91 . 4 . 3 7 ' .  5 . 5 1  3.45 5 .61  3.53 0.68 0.36 
IN 8 1 4  1 - 4 8  3 3  2-58  2.06 5.04 6.15 3.98 6.26 4.07 0.78 0.40 

I - YR 1971 TOTAL 191.253 M r A N  5 2 4  1 ,800 YI:1 77 HEZH t. 635 CTSXI 1.76 IX @ 24.16 
LTR YR 1972 ~DTAL' 334,370 H L W  914 K M  6.190 tcIt1 150 :lTA:ti 1.002 CI.SH# 2.78 I.Y 6 1). 80  
iChanqo  i n  c o n t c n t s  i n  O t i s  R d n e r v o l r ,  Colabrook Riv.,r Lake, Kc-;f.Drancn .*osc rvo l r ,  Rad River @ c t c n t i o n  Pc3crvo i r .  
Sucker  Bcook D c t c n t i o n  f . cae rvo i r .  HiqhJand b k u .  Dart.4amstcd. S ~ r t  Pranch s x d  N e ~ a u q  Hcscrv0ir .s .  and d i v n r s i 6 n  f13.3 

I Barkhras t cd  and ::cpruq R o 6 c r v o l r s ,  c q u i v a l c n t  i n  c u b i c  f e e t  ~ C F  sccond,  Iurr l ls l lad by t h o  ~ o t r o p o l i t a n  Oir t r lc t  Cc3- 
m i s a i o n ,  Corps  oC Enginocrm, Union P i n  Coxprny. and K c s s a c h u s o t t s  ~ o ~ a r t m o n t  o f  Natural RosOUrCCa, D i v l s i o n  o f  F O C C S ~ ~  . 
and Parka .  

OAEfunted for change i n  c o n t e n t s  a n d  d i v o r a l o n .  



81107900 l a r m l n g t o n  River a t  C o l l I n s v i l ! e ,  Conn. 

u ~ ~ 7 1 0 N . - - L a t  41*47 '57 ' , ' long  72'55'33'. L i t c h f i o l d  C o u n t y .  o n  I d ?  b n t  a t  a b a n d o n e d  h y d r w l s c t r i o  p l e n t  t h r e e  . 
q u a r t e r a  o f  a m i l o  (1 .21  b) mouth o f  C o l l l r ~ ~ v i l l o , a n d  a t  m i l e  j S . 8  (64 .0  h). 

DRAINAGE APU.--360 m i 7  (932 b2). , 

PERIOD OF RECORD.--~ovcmbar 1 9 6 2  t o  c u r r e n t  y e a r .  . 
CAGE.--Water-steqe r c c o r d c r .  D a t u u  o f  g a g e  f a  245.22 i t  ( 7 4 . 7 4 1 3 )  nbovo moan s e a  l o v s l .  

AVERAGE DISCHARGE(adjustad f o r  e t o r a q o  a n d  diversion).--10 y e a r m .  C64 f t 3 / 8  (18.80 m l / a ) ,  2 5 - 0 3  inf ir  ( 6 3 6  w y r ) .  

ExTRME5.--Current y c a r r  Maximlza d i s c h a r g e ,  6 , 7 4 0  f t 3 / a  ( 1 9 1  m3/.) Pcb. 2 ,  qaqe h e i g h t ,  1 0 . 9 1  f t  (3 .325 m ) #  
minimum d a i l y .  1 6 8  f t 3 / s  (4.76 m 3 / s )  Aug. 1. 

. .-.. . 
P e r i o d  o f  r e c o k d r  Haxi rnm d : s c h e r g e ,  1 2 . 2 0 0  itJ/. ( 3 4 6  m3/6! A,-. 5 ,  1 9 6 9 ,  q a q c  h c i g h t ,  1 3 - 7 9  f t  (4 .203 m ) ,  

m i n i a m ,  4.7 f t 3 / s  (0.13 n 3 / s ) , A u q .  1 8 .  1566.  S a g e  h e i g h t .  2 - 0 6  < t  ( 0 . 6 2 8  I=); u n i m u r r  d a i l y ,  5.6 f t 3 / s  (0 .16  m1/8) 
J u l y  11. 1965 

h - F l o o d  o f  Auq. 1 9 ,  1955.  r r a c h e d  a s t a g e  o f  35.6 i t  ( 1 6 . 3 5  n). i m . ~ f l o o & a r k .  d i s c h a r g e (  140.000 f t ' / e  

P . (3,YSO m 3 / s :  Ly s l o p e - a r e a  m c a s u r e = e n t  0.5 m i  (0.8 h) d o w n s t r e & .  

HEXAFSS.--Records good. E l m  r e o u l a t e d  by  O t i s  R c s c r v o i r ,  C o l e b r o c i  R i v e r  L a k e ,  K c s t  E r a n c h  R e s e r v o i r ,  Had R i v e r  
D e t e n t i o n  R c s e r v o i r .  S u r k e r  Prook D e t e n t i o n  R c s e r v o i r .  H i q h l k ~ C  Lakc ,  Barkh&-rs tcd ,  EasL B r a r c h  a n d  li?p=..:g 
R e s e r v o i r s  ( s e e  p, 6 7  ), a n d  b y  d i v e r s i o n  f o r  m u n i c i p a l  s u p p l y  Fro.? S a r k b a m s t e d  a n d  Hcpaug h c s c r v o i r s .  . - 

1 3311' 
1 - 6 - 0  
/ .?A( .  
1 . r*9 
1.7-60-- 

I .aye 
1.5*0 

* J i  
CC 3 5  
1-67, 

1.2-u . 
1 . 3 ? 0  
1.1 I U .  
1 .u-u 

. u 4 1  
w*+- - 

30.7 I 3  
I .2>l  
/.2*C 

I n ?  
*232 

1.483 
1 . 1 2  
4 .75  - 

I 1 - l h n  
0 5 ~  * I S  
O k d  -la I 
o 63 I S d  
~ I J  ? i n  

N J  3..101) 
5 ~ d  7 . n ~  
3a5' I  ..lt;D 
3VZ . 1.lldO 
3 7 9  Yhd 

. -37 : ---:-- , 

<U.o>5- Z4.?b7 
eL7 - 0 7  

I .0>0 d.050  
3 lo ?\? 

-294 a 5 1 2  
3 5 3  1.314 

0 . 9 8  . 3 . G :  
, 1-13 - 4-07. 

<I16 . 3 I l  
7 7n  5.03 

2.760 . ebb 

I .h70 ' 065 
1.310 OCS 

6.U54 YSC 
. 91h U 3  I 

'ili7. 7 Y U .  
926 . --- --- 
9 ------ 
has- ------ - 

JZ-**W 3>.6?V 
1.Pse 1.216 
7 . 7 - 0  S.,>O 

CJL T-, IctC T O T A L  ~ n 7 . * 3 - 1  - t ab  1.c1n) u a a  s..l+11 c1.r 1 5 0  " e J " f  ' v l . ) O l  c F S n f  3 - 0 6  41. 6 2  
1m -1) 1 5 7 3  T011L 1*5.818 MlAU 3 4 8  -MAX 5 f 2 s o  -n1!1 1 6 8  L f s n t  .2 -sz .  "1 J 8 -  0:  - 

. . 
9 C h a n g c  i n  c o r n t c n t s  i n  O t i s  R c s e r v o i r .  C o i e b r ~ o k  R i v e r  Lako,  * J a s t  Bzanch R e s c n . o i r .  Had R i v e r  ~ c c e n t j r n  R c s c r v o i r .  
S i l c k c r  B r o u i  b c t c n t l o n  K . . ~ c r v o l r .  i l i q h l a n d  Lakc, D a r k h n n s t o d ,  Eas: B r a n c h  a n d  l i 'cpauf~ Y e s c m o i r s .  a d  d l v c r s i o n  froin 
U a r k h a x s t c d  a n d  Ccpauq ~ ~ . s c r v o r r s ,  c q u l v a l c n t  ~n  c u b i c  f u o t  p e r  s c z n ' 3 :  1u:nic;hod b$. t h c  t l ~ t r ~ ~ ~ n l ; t r r n  n l s t r i c t  Com- 
nissinn. C o r p c  sf C n g i n ~ c z r ,  u r l ~ a r l  P i n  c m p a n y ,  a n d  H a r ~ a c h u s u t ~ b  h ~ ? a r w n o n t  o f  K a c u r a l  H c s o u r c c s ,  D ~ v i s i o n  o f  
Forest.: a n d  i ' a r k s .  

. . . . .  . . . . . . .  . ---... . -----.- -..- . . .  - . . .  . . . . . . . . .  q A d j u s t e d  f o r  . c h a n g e  i n  c o n t e n t s  . r n d . . d l v o r n l o n . ,  . . . .  :.-- ?- ' -- - . - - - - - - . . . . .  



O l l e 7 9 8 0  F a r m i n r t o n  R i v c r  e t  C o l l l n s v l l l e .  Conn. 

LOChT1OH.--Lat 41*47'57". l o n e  7Z055'J3",  L l t c h f i e l d  C o u n t y .  o n  l e f t  bank a t  a b a n d o n e d  h y d r o e l r c t r l r  p l a n t  
0 .8  a1 ( 1 . 3  km) s o u t h  o f  C o l l i n s v i l l e .  and  a t  m i l e  39 .8  (64.0 k m ) .  

DUISAGE hRPh. - -360 m i '  (952 km'). . 
. . 

PERIOD OF RECORD.--NovcnSer 1 9 6 2  t o  c u r r c n t  y e a r .  

CAGE.- -Water -s tapc  r e c o r d e r .  Datum o f  = a g e  is 245.22 f t  (74 .743 n) r b o v e  wean s e a  l e v e l .  

-AYERAGE DISCHARGE ( a d j u s t e d  f o r  s t o r n ~ e  and  diversion).--11 y e a r s .  678  f t J / s  ( 1 9 . 2 0  m y / s ) ,  25.56 I n / y r  
( 6 4 9  n n / y r ) .  .. . . . - .  . 

EXTREF5S.--Current y e a r :  !!arjmun d i s c h n r p e .  13 .100 f t J / s  ( 3 7 1  m r / s )  Dec. .21. g a g e  h e i g h t ,  1 4 . 2 3  f t  
(4.337 n ) :  minimum d a i l y  1 1 5  f t J / s  c3.26 m'lr;  O c t .  1 7 .  

P c r i o d  o f , r r c o r d :  ?!:ixir;um d i ~ c h a r  e .  1 3 . 1 0 0  f t r / s  ( 3 7 1  m y / s )  Dec. 71 .  1 9 7 5 .  p a r e  h c i p h t ;  l 4 ; 2 3  f t  F (4.337 a ) :  n i n l x u m .  4 . 7  : 't '/s ( 0 . ~ 5  n  1 s )  hug. 1 8 .  1 9 6 6 .  g a p e  h c i p h t ,  2 .06  f t  ( 0 . 6 2 8  m ) ;  r?in;uun d a i l y .  
S.6 f t y / s  (0 .16  m J / s )  J u l y  11. 1965.  

F l o o d  o f  A U R .  1 9 .  1 9 5 5 .  r c a c h c d  a  s t s p e  o f  SS.6 f t  ( 1 0 . 8 5  n). f r o n  f l o o d n a r k .  d i s c h a r g e ,  1.40.000 f t y / s  
( 3 , 9 6 0  n y / s )  by s l o p e - a r e a  m e a s u r e n c n t . 0 . 5  mi -(0.8 kaJ- d o ~ n s t r e s m .  .- - -  : -- - .  -- 

R E ) r ~ ~ 1 ; ~ . 1 - ~ e c o r d s  pood e x c e p t  t h o s e  f o r  p e r i o d  o f  n o  p n ~ e - h c i ~ h t  r e c o r d  ' ~ a n .  3 - 2 8 ,  a n d  i o r  t h r  p c r i o d  
A u ~ u s t  t o  S c p t r a l ~ c r .  v h i c h  a r e  f a i r .  F l o v  r e ~ c l a t e d  by O t i s  k c 5 c n , c i r .  C o l c h r o o k  River L a l t .  K e s t  
B r a n c h  R c s c r v o i r .  Yad R i v e r  D e t e n t i o n  R e s e r v o i r ,  S u c k e r  Krook n e t c n r i o n  R e s c r - o i r .  H i ~ h l a n d  Lakc ,  . B a r i ' b a m s t c d ,  E a s t  E r ~ n c h  and  ! :cpaug 'Rcscrvoj rs .  ( s e e  p. 73). and by d i v e r s i o n  f o r  m u n i c i p a l  r ~ p p l y  f r o m  
B r r k h a a s t c d  an.' Nepaup R c z c r v o i r s .  

PEP SECOYO. WATER YEAU OCTObEO 1913 TO SEPTE*f?EP 1 9 7 4  DISCHCQGE. IN ClrRIC ,FELT 

UOV . c(C .-. JhN , 

I 
. S b l  I .  1.250 

4 4 9  2 5 6 i  1.150 
4 1 8  2 3 1  1.060 
3 6 5  2 5 0  ! I so00 
31  3 2 5 2  ; 91.0 

3 2 5  7 7 4  ' 8 7 6  
3 0 0  . 1  . 5 5 0  
4 34 5 0 2  134 
4 3 6  7 5 5  7 6 5  
4 4 0  '1 -430 721 

-- 
6 3 0  R S 4  708 
429 u 1  77Y 
4 3 9  - 5 3 6  750' 
4 3 0  ! . lEC  . 7Uu 
3 6 5  1 .120 7 0 0  

. . 3 6 9  - 7 6 2  7 3 5  
3 7 1  7 4 2  568 
3 6 6  7 1 4  6 0 6  
3 6 6  5 7 3  . 6dJ. 
3 d 6  5 9 3  7 5 5  

3 7 3  6.130 5 7 4  . 
2 1 2  4.1d0 1.050 
1 9 4  1.41u ,- 1.1su 
1 8 5  1 . 3 5 0 . .  1 -160 
24.0 1.1 10 9 7 8  

. - 
CPd P A Y  

9 b d  8 3 0  
992 , 6 6 5  

1.060 6 5 6  
1 .430 725: 

' 

1.730 5 8 1  

' 2.070 5 5 9  
1.720 6 1 0  
1.460 6 8 0  
1.490 701! 
1.3VO 8-  ? 

I t 1 7 0  , 921 
. I.l+D - 8 0 3  

1.300 2 .030 
1.3aU 1 . 6 6 ~  

. _ l r 7 7 0  1.410 

1.770 1.400 
IvbbO 1.30U 
1.510 8 0 9  
l . L l 0  7 7 7  
1.120 7 3 0  

I.02U ' 6 d 5  
9 1 5  60.) 
79? ' 5 5 1  
730 S d l  
6 7 0  5 7 3 -  . . 
6 3 7  sja 
5 2 5  492 
4YC-.-. - CbC 

. 4 a u  4 2 3  
4 h O  4 2 1  ---- , 6 0 6  

svo  
5 3 2  
5 7 7  
330 
2 7 1  

- 5 2  21'4 
Z 4 M  2 0 u  
LbO 21 1 
4%- 1.L70 
s s v  - vol) 
5 5 9  ------ 

I :I CAL 10 1 9 7 3  101AL 32-.ad? *CAN It90 M 4 Z  a.l.\O r l r  1 1 5  blliANt P 8 6  CFSrl 2.74 1x2 36.PS 
W r U  V u  197% T O T A L  i . o b . l l 9  *C.N 7 3 5  M A &  6 - 1 3 ?  1 1 5  .,!CAN1 8 1 6  . C F S E I ~  2 .27  IN8 30.81 3 
PChm~rce i n  contents i n  O t i s  R r s c r v o l r ,  C o l e b r o n l ;  R i v e r  Lokc ,  W r r t  R r a n c h  R r s c r v o i r .  S l ~ t l  P i r e r  n c t c r i r i o n  R c s c r v o i r .  

. -7 
S u c t r r  Brook D c t r n t i o n  R c s c r v n i r .  ! l i y h l ~ n J  Lukc. R n r k h n m s t c d .  I :as t  R r a n c h  a n d  I r l ~ u u c  R c r r r v o i r s .  a n d  d i v e r s i o n  f rom 

. .. . -.. P.rLltasste, l  a,,.: h 'cpnus K c s u r v u i r s .  c q u i c n l c n t  i n  c u b i c  fi .t .1 p e r  s r c o n J :  f u r n i r l ~ a d  by  t h r  C l r r r o l , o l i t s n  U i s t r i c r  Com- 
n l s s l o n .  C o r p s  o f  L : n g i n c c r s ,  Union  P i n  Cocpmny. a n d  S I a s s a c h u s e t t s  D c p o r t m r n t  o f  h ' a t u r a l  : c r o u r c e s .  D l v i s i o n  o f  . %  
Fo,rresrs a n d  ;'arks. 

Z A d J u s t s d  f o r  d i v c r s i o n  a n d  chcngm i n  c o n t e n t s .  . 



COHNECTINT RIVER ').SIN 

01197980 FARYINr;TON RIVER AT CO.LINSVlLLC, C O ~ N .  . . 
~ o C h T l 0 N . - - L o t  4l.47'57". l o n g  72aS5'33". L l t c h f l c l d  County.  on : e f t  b a n r  a t  ~ b c n d o n e d  A r d r o e l o c t r i c  p l a n t  

0.8 al (1 .3  km) s o u t h  o f  C o l l i n r v l l l e .  and a t  m i l s  39.8 (64.1, La). 

DMIHACE AREA.--360 at '  (932 k a z ) .  . . . 
PERIOD OF RECORD.--Dlschsrge: Novcnber 196: t o  c u r r e n t  y e a r .  , 

Chccllcal analysts: O c t o b e r  1976 t o  S c p t c m l ~ c r  1975. 
Water  t e m p c r a t u r c s :  O c t o b e r  1974 K O  S c p t e n b e r  1975. 

CAGE.--Water-stsgc r c c o r d e r .  Datum o f  gege i s  245.22 f t  (74.7(.; m) above ncan  s e a  I e y e l .  

AVERAGE nISCHARGE ( a d j u s t e d  f o r  s c o r a g e  and  d i v r r s J o n ) . - - 1 2  y e ~ r s .  699  f t y / s  (19.80 m J / s ) .  26.35 in / , r  
(669 n n / y r ) .  

EXTREN5S.--Current y e a r :  H a ~ i a u m  d i = r L 3 r q e .  12.?00 f r 3 / s  ( 3 5 0 ' e 3 / s )  S e p t .  2 6 ,  cape h e i ? h t .  13.69 f t  (4 .173 m); 
minimum d a i l y .  146 f t l / s  ( 4 . 1 3  m ' l s )  A U E .  2 2 .  

' s p e c i f i c  c o n d u c t ~ n c c :  Hari=mr. r c c o r d - d ,  131  rnicromhos J a n .  19: minimum r e c o r d e d .  41 n j c r o c h o s  S e p t .  26. 
Water  t c m p c r i t u r c s :  H a x i ~ u n .  27.O.C hug. 3 ;  rnininum, 1.0.1: on n a n y ' d a y s  d u r i n g  w i n t e r  p c r w d s .  

P e r i o d  o f  r e c o r d :  Haxjnum d i s c h a r  e .  13 .100  f t y / s  (371  al/s) Dcc. 21.  1973.  gape h e i ~ h t ,  1 6 . 2 J ' f t  8 (4.337 n); min icun ,  4.7 f t l / s  (0 .13 /s) Au:. 1 8 ,  1966.  g a g e  h e i g h t .  2 - 0 6  f t  (0.62.8 n ) ;  a i n i c u n  d a i l y .  
5.6 f t J / s  (0.16 m'/s) J u l y  11 .  1965.  . . . . . . .  .. . 
S p e c i f i c  conCuc tancc :  Haximum r e c o r d e d .  1 3 1  o i c romhos  Jar.. 1 9 .  1975 ;  minimum r c c o r d c d .  4 1  n i c r o c h o s  S c p t .  26. 1975. 

. E8tc.r t c n p c r a t u r r s :  Maximum. 27.O"C Aug. 3. 1975;  a i n i n u :  1.O.C on r a n y  d a y s  d u r i n g  .; inter p e r i o d s .  

. F l o o d ' o f  Aug. 19 .  1955 ,  r e a c h e d  i s s t a g e  o f  35.6 fr [ IO.sS ID). .from f loodmark ,  d i s c h a r g e .  140.000 f t y / s .  '4 

(3,960 W ' / S )  L) 11upr . - a t e l  u e a s u l c u e u i  0.3 ul .(&.a LLI) ~ U O I I , L I C ~ I I I . .  

R E % % R K S . - - ~ e c o r ~ s  good e x c e p t  t h o s e  f o r  p e r i o d  of n o  g e g e - h c l g h t  r e c o r d  Apr. 3 - 2 4 ,  which a r e  f a i r .  F l o v  r e g u l a t e d  by 
O t i s  R e s e r v o i r ,  C o l e b r o o i  fir\-cr Lake, K r s t  S r a n c h  R e s e r v o f r ,  !lad R i v e r  D c t e n t i o n  R e s e r v o i r .  S u c k e r  3rook D c t e n t i o n  
R e s e r v o i r ,  i f i yh l snd  Lake, Barkhans;ed, E a s t  Granch and h'e.::>au~ R e s e r v o i r s  ( s e e  p.211). and by d i v e r s i o n  f o r  

- m u n i c i p a l  s u p p l y  f r o n  Gs rkhanssed  and N c p a u ~ J I c s c r v o i r s .  .- . . - 
DISCM4'7GE. I N ' C U ~ I C  fEET PER SECOND. UATF.:? TEAR.OCTOBER 1'476 TO SEPTEUtlER 1975 

I .  WEAN YALll,iS -. . - .  
\. i . . - 

OAY ' . OCI . NOV 'OEC 1 JAN PEE M A &  . . ~ p d  KAY .3Un M .AuC SEP - -. . 
- 1 6 6 5  5 9 2  4 8 0  ' i 500  - 8 7 3  9 S d .  1080 451  202  285. 337  4 6 9  

' 2 5 2 8  5 1 5  8 9 5  480 766  8611 1080 4 3 6  29  1 217 285  469  
3 454  4 7 3  . 1090 447  709  8111 3000 . 4 5 8  271 197 250 511  - 4 433 480 8 1 5  450  5 4 8  78.i 2800 4 7 7  . 350 170 280  6 0 0  

. . 5 418  544  604  440 5 5 0  TS'i -2700 8 6 6  306 168 - 370 5 3 6  

6 367 . 669  5 5 7  604  5 5 0  7 8 7  .. 3500 . 771 793  166 462  5 0 8  
-- 7 7 - 5 6 5  511 4 6 5  520  7 8 2  3500 9 8 8 .  , 9 1 9  158 591 504  

8 370 5 1 9  931 5 2 0  8 3 7  2500 _ .944 694  173  7 5 5  5 0 4  
9  3 9  0  468 - 2040 591  462 520  6  1200 - 229  ' 540 156 677  544  

10 6 2 9  436  :ZOO 798 492  7 4 5  1 2 0 0  907 4 76 -21 o boo 500  

1 1  a l l  4 2 5  . 854  1030 5 0 0  8 0 9  -. 900  9 8 8  3 7 3  . 170 SO4 4 3 6  
. 1 2  458 451 776  1680 5 0 0  113G 800 7 9 3  528  173  6 6 9  Ul  

13 340 7 34 724 1740 500  1190 . 750 1640 1470 5 0  4 6 2  .-'A77 
3 6 3  714 6 9 9  1600 500  1130 . 7 5 0  2270 1550 1880 4 8 8 .  4 2 2  

l 4  - 3 9 3  15 627  . 6 6 5  1100 500  5 2 4  1 5 0  1740 1240 1290 4 7 7  , 4 3 6  

1 6  51r 5 9 6  64 6  900 5 0 0  4 7 3  7 5 0 :  1LIO 1100 1020 4 3 3  
I .7 7 3 9  5 4 6  637  750 500  SO8 850 9 5 6  . 981 776 484 4 3 6  
1 8  5 3 6  532  798 944 5 0 s  5 4 0  850 8 0 4  724 508  (92 536  

. 1 9  4 3 3  532  6 9 3  1350 54 0  591 900 709  5 6 5  390 6 8 4  : ,551 
2 0  3 7 3  5 4 4  660 ,  1270 5 2 8  3B7C 900  734  515 433  +77 ' 574  

21 ' ' 3 6 3  9 1 3  600  1000 ' 4 6 9  2300 ' . 900  . 6 6 5  370 1530 407 5 6 5  - 2 2 -  . 370 e e 9  5 7 1  . 793  4 5 8  . 2090 800  6 1 3  3 8 1  1430 146 5 6 s  
23 364- 6 8 9  548  -' 750-  4 9 2  . 1690 650 5 4 4  390 1120 ' 2 1 5  6 2 3  
24  5 1 9  627  528  -700 I480  T o 0 0  7 t G  4 1  1 3 9 3  877 3 7 3  1170 
25 5 3 2  627 5 3 6  739  2640 1570 .. 6 f 4 -  .- 3 1 8  . 3 5 3  889 3 9 3  2900  - - 
2 6 54 0 604 5 1 5  1270 2080 I440  709  3 1 8  3 2 5  776 ' 6 0 4 .  4040. 

' 2 7  5 1 5  - 5 6 5  524  1110 1380 1370 6 2 7  . 3L 0 3 0  1  6 2 3  S l 8  6080 
2 8 &92 ' 544 SO4 969  1080 1400 574 377  309  , 582  350 3290 
2 9  5 3 6  - S t 4  510 1000 --- 1320 5 4  8 306  2 9 1  519 327 2260 
3 0  - 5 3 2  . 4 9 2  . .. '510 1090 --- 1260 . 515  288  315 484 . 5 6 5  2560 
31 7 4 s  --- ' 500 9 1 5  -- I220  . --- 370  . --- * I 8  62 1  --- 

TOTAL 14545  17434 22330 27797 21203 35900 37467 23621 17336 18036 13871 33432  
YE4N 4 6 9  581 720 6 9 7  757 . 1 1 ~ 8  1249 762 576 582 447 I114 
M A X  745  9 1 3  2040 1740 . 2640 3870 3500 -'2270 1550 1880 877 6080 
S!N 3 , * ~ > 5  Ann c nc 4 TR 4 7 3  515 2 R R  207 15L r k h  4477 

( t )  * 2 7 . 5  rlZC.2 r325.2  -173.8 *.?13.3 .381.9 *104.1 *115:2 6  1 7  -81.8 *29<.U 
MEAN: S16 715 1045 1071 970 1540  1353  877 614 699 3 6  1408 

. CFSH;  1 . 4 3  1.99 2.90 2.98 2.69 4.28 3.76- 2 . 4  1 .71 1.94 1.01 3.91 
I N 8  5 2 .22  3.34 4 2.80 4 - 9 3  1.20 I 1 . 1  2.24 1.1b 4.36 

CAL ~6 1674 TOTAL 26OlLT MfAN 713  MAX 2350 * I N  130 . H6AHI 765 CFSHS 2.12 IN! 28.112 . 
W T I I  TP 1975  TOTAL 282914 MEAN 7 1 s  MAX 60.80 'HIN 146  MEAN1 930 CFSUt 2.58 IN1 lS.06 

)Change J n  c o n t c r ~ t s  i n  O t i s  R c s c r v o l r .  Co leh rook  R l v c r  1.u';~. Ycs t  R r a t ~ c h  R e s e r v o i r .  Had R i v r r  D e t e n t i o n  R c s e r v o i r .  
SucLer  Rroak De t r r l t i on  R r s c r v o i r ,  f ' iphlnnd L n i c .  P,nrLhnntsrcd, L a s t  6ror1cI1 and h'cpouy R r s c r v o i r s ,  and diversion from 
BarAhsmstnJ nnd K c ~ : I I I ~ :  F . r s c r v o i r s .  r q u i v u l e n t  i n  c u b i c  f r o t  p e r  socnnd:  f u r n l s h c d  hy t h e  t!ct ropo l  i t a n  l l i s t  r i c t  Com- 
n i s s i w t .  Ci.rl.s of  I . i a p ~ n f c r s ,  Union F i n  Cotupany, a u ~ J  H a , r u ~ h u s e t i ~  D c ~ u r t m c n t  o f  h'mtuknl Rcrourcor. D l v i s i e i ~  .of 
F o r e r r s  a n d  P a r k s .  

1AJjusrad tar d l v c r r f ~ n  a n d  c h a n c e  i n  r n n t n n t s ,  
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156 CONNECTICU RIVER BASlN . . . 1 ..- . .  

01187910 FAWIHGTOH RlVER AT COLLINNILLE. 

LOCATION.--Lot 41*47'57m, long 7ZoSS'JJ'*, Lftch~leld County. Hydrologic Unit 01080207, on left bhnk at abandoned 
h~droclectric plant 0.8 m i  (1.3 t m )  south of Collinsville. and at ails 39.8 (64.0 La). 

. . . . .  
GAGE.--Kstcr-stage recorder. ~ a t u n  of $age is 245.22 ft (14.745 0 )  shove Eean sen level. :,.'; 

: . .? REMARKS.--Records cicel~~nt. .~lov rcrulated by otIs Reservoir. Colcbrook River Lake. west Branch Reservoir. Had 

-. -f ,i River Detention suckcr 6,00k ~ ~ t ~ ~ t j o n  P.cscrvoir. llighland Lake. E3rthamstcd. East Branch and Nepaug 
Reservoirs (src p. 25s). and by diversion for municipal supply from Bsrkhansted and h'cpaug fie%ervoirs. . . . .  ' ,.... - :;.- ; .  AVERAGE DlSffIARCE (rdjus:ed for storage and diversion).--13 years. 719 ftS/S (20.36 al/s). 27.11 in/yr 

. :. (689 edyr). - - 
. .  5 . ,: 

EXTREMES FOR PERIOD OF RECORD.--Kaxicu~ dischar~e. 15.100 ft'/s (371 ml/s) Dec. 21. 1 9 7 3 ,  e a s e  hcipht. 14.23 It 
. 5 . .'( (4.337 m); nlnlmun. 4.7 ftJ/s (0.13 nJ/s) A u q .  18. 1966. gage height. 2.06 ft (0.628 n);.minimun daily, 5.6 . . .  -- i.-. . . . . .  ftJ/s (0.16 m'/s) July 11. 196s. . . - . . -  . . . . .  .:- .--? :j 
~ - 

. :..: EXTREHES OUTSInE PERIOD OF GEC0P.D.--Flood of hug. 1 3 .  1955. reached a stapc of 35.6 ft (IO.t?S m), from floodnrrk, .. '- . . !  . . . . a  discharge, 140.000 ftJ/s (3,960 m2/s) by slope-area ncasuremcnt 0.5 ai (0.8 km) dounscream. - ::: 5 
:- - ; . .' EXTREFIES FOR CURREST YEAR.--E!.~xinu~ di'schsrge, 8,020 fra/s (227 o'/s) Jan. 27. gage height, 11.71 ft (3.569 n): - .: mininum. 119 ft3/s (3.37 x3/s) June 6. gage hcight. 3.41 fc (1.039 R ) ;  .minimum daily, 164 ft'/s (4.64 a'/s) 
-='$ 3 July 20-23. 

OISCKARGE. IN CUelC FEET. PER SECCND. YLTER YEAR OCTOBER 1975 TO SEPTEKJER 1976 
#El.N VALUES 

.3 - .  
;.-:.t ..A - 
- : , h . .  

OIT . ~ C T  ~ o v  . - MC - JAN .' A8 SIP CP(P Wr -- SU( J~K but SEP . 
. .-;.a 1 .... .- -. 1 ' ll3SO 862 1250 0 '2080 1670 2 2 5 0 '  716 415 660 883 422 .... . - ...... , . Z IS10 836 1180 894 3250 1550 2620 1900 480 629 . 679 484 
: ?i 3 .  94 6 823 1060 ; 860 2350 1410 . 2250 1420 SO0 571 5bS 492 - .A 6 .  864 , 813 970 ' 827 2100 1180 I7QO 1220 445 530 5!9 480 

802 792 816 , 598 - 2000 1320 ' 1610 993 370 500 %8 480 

b. . 6 8 69 686 659 450 1800 1580 1670 812 273 480 536 477 
1 884 610 639 430 1600 1370 1200 M 7  307 450 548 4 59 
8 855 537 613 A20 1 0  1210' 804 1500 323 598 - 582 ,492 
9 700 5C5 656 410 1180 I080 733 891 296 469 636 484 

577 588 1390 600 927 It30 651 542 305 209 2439 494 
-. . . 

I1 543 1120 1550 40G 628 788 627 - 690. 290 le9 1360 500 
12 797 1060 - 1310 A20 791 688 600- 1050 293 183 745 506 
13 771 2210 I I ~ O  493 758 957 557 1030 221 - lei 492 SOL 

840 2330 1CFJ 1090 731 1203 505 1040 238 181 484 519 

-. . - 15 ID30 2110 929 1190 673 . 493 .- 487 970 267 181 390 54 4 
.. .... . >! . . 
.: .'I 16 . 1190 1810 817 1120 . 746 - 1010 509 898 260 181 714 532 - - A: IT . 1200 1640 752 998 1240 IICO . ssc es9 420 ,178 SOB 540 

. I  18 1990 1650 760 EiO lC60 1020 50 7 729 338 .... 175 400 
-. 

574 

$ .  .; 19 2670 lob0 592 750 2030 975 469 1710 345 171 3 5 0  532 
20 2960 968 477 730 2540 1OLO 371 164 343 515 - 427 1050 34. 

-. -' . .l 2 1 1910 I790 450 720 2170 1350 385 1790 ,368 164 321 519 . 
22 2250 2450 h;3  689 2630 1530 38 1 1640 305 162 297 515 . 
23 2a90 1850 420 627 3120 1020 461 1369 29 5 162 350 469 
24 1'950 1590 4 10 5-30 2730 . 911 395 900 3c7 268 515 465 

:f 4 . 25 1840 1390 ' 3 6  550 K 2 O  817 424 7.39 474 202 5:32 477 
'-- . . . -  

26 lPZ0, 0 - -  748- 519 2160 175 986 680 466 277 +4 b 473 " . r I , . .  27 1680 1230 1350 1 0 6 0  21co -- 790 s i p  628 6 74 485 677 582 
0 28 I600 1540 1120 5CRO 1930 944 843 578 542 4 62 496 544 .- 

i d 29 1570 1350 947' 3220 1770 ' 877 743 472 573 647 477 465 ..h. !: 30 1270 1300 1040 2350 --- 831 670 421 426 -488 LU 511 
- 31 1010 ---- 1160 2180 -- 774 - 626 -- 464 433 --- 
TOTAL 42838 37F?O 27301 33315 51654 33830 27135 31321 11027. 10461 18548 15060 - *€AN 1382 '- 1262 881 1015 17Rl 1091 905 1010 368 337 598 502 
M A X  2960 2450 1550 5480 3250 1670 2620 1900 . 573 660 2430 582 , 

YIN - 543 537 410 400 673 688 381 421 22 1 162 297 422- . 
( 1 )  -48.6 -91.9 e91.7 -189 -28.6 '191 1 6  +I17 -75.4 -IS8 0119 -328 
HEAN1 3 3  1354 975 1264 1752 --. . 1282 . 1069 - 1127 293 
CFSM: 

179 717 - 174 
5.70 3.76 2.70 5 4 - 6 7  6 2.97 3.13 0.81 0.50 - 1.99 0.48 

IN8 4.27. 4.20 3 1  4.05-- , 5.25 4.10 3-31 3.6 0.90 0 .  2.29 0.54 

CAL YR 1975 lOTAL 336676 W C A N  972 WAX 6OAO MIN 146 MEAh'l 1045 CFSHJ 2.90 Ih't 39.45 
. uTR yR ]v76 ~ O ~ A L  3cOj48 MFAy 9>O M A X  54gQ , VlN. 162 MEAN1 958 CTSM1 2.66 IN3 56.21 

*Change in contents in Otis fics.crvoir. Colcbrook River Lake. Yrst Brnnch Rrscrvoir. Hixhland Lakr. BnrLhamstcd. 
East Branch. and h'rl~pu~ Reservoirs. Mar! Rixcr and Suckrr Brook Dctcnrion Rrzervolrs. and divrrsinn from 
BsrLhamsted onJ Kcl~aur Pcscrvoirs, rquivalcnt in cubic fret per sccond; furnished by the Bletropolltan DistrJct Yl*j Comrission. Corps of Enllnrcrs, a8.d hassatl~us~tts Dcpurtncnt of Natural R~sources. Division of lorests and Parks. 

Shdjustcd for divcralon and change in contents. -- 
. 0 .  
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COSNECTICUT RIVER BAS I N  

0118798'0 FAR?IlSCTO?( R I V E R  ,\T COl.I.ISSVILLE, C T  

LOCATJO.'f.--Lac 41°47'57'*,  l o n g  72e5S '33f ' .  L i t c h r i c l J  C"u3ry. I l ~ d r o l o p i c  U n i t  01080207 ,  o n  l i f t  bank a t  abandoned  
h y d r o c l c c t r i c  p l a n t  0 . 8  m i  (1 .3  km) s o u t h  o f  C o l l i n s v i l l c ,  a n d  a t  n i l c  39 .8  (64 .0  km) .  

DRAINAGE AREA.--360 m i '  ( 9 3 2  km']. . p. 

EATER-DISClIARGE RECORDS 

i. . PERIOD OF RECORD. --November 1 9 6 2  t o  S c p t c m b e r  1977  ( d i s c o n t i n ~ j c J ) .  

C A G E . - - W a t e r - s t a ~ c  r c c o r d c r .  Datum o f  gage i s  245.22 ft (74.743 m) a b o v e  mcan s c a  l e v e l .  

. REMARKS.--Records good.  F low r c x u l a t e d  by O t i s  Reservoir, C o l c b r o o k  R i v c r  L a k c ,  West B r a n c h  R e s c r v r J i r ,  )fad 
R i v c r  D c t e n t i o n  I l e s c r v o i r .  S u c k c r  Brook n c t c n t i o n  p r s c r v o i r ,  l l i c h l a l ~ d  Lakc. R a r k h a n s t c d ,  E a s t  Branch a n d  scpauj 
R e s e r v o i r s  ( s e e  p. ) ,  a n d  b y  d i v c r s i o n  f o r  m u n i c i p a l  s u p p l y  from Barkhams tcd  a n d  N c p a u ~  R e s e r v o i r s .  

AVEMCE DISCiIARGE ( a d j u s t e d  f o r  s t o r a g c  a n d  d i v e r s i o n ) . - - 1 4  yeais, , ._ 722 f t J / s  ( 2 0 . 4 5  m 3 / s ) ,  2 7 - 2 2  in/,,= 
( 6 9 1  mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--5iaxinum d i s c h s r ~ c .  13 .100 f t ' / s  (371 m3/s)  Dec. 21.  1 9 7 3 ,  p a p c h e i p h t ,  : 4 . 2 ~  f r  
(4 .337  m); minimum, 4 . 7  f t J / s  ( 0 . 1 3  m3/ s )  h g .  1 8 ,  1 9 6 6 ,  g a g e  h c i f h t ,  2 .06  f t  ( 0 . 6 1 8  m); minimum d a : l y ,  5 . 6  

. f i 3 / s  (0 .16 n 3 / s )  J u l y  11, 1965 .  

EXTRPIES OUTSIDE PERIOD OF RECORD. - - F l o o d  o f  Aug. 1 9 ,  1 3 5 5 ,  ' r c a c h e d  a s f a r c  nf  75 .6  f t  ( 1 0 . 8 9  n] , fros  t loodmark,  
d i s c h a r g e ,  1 4 0 , 0 0 0  f t J / s  (3 ,9110 nl'/r) b y  3 luP~- 'd1 .ea  mea*urcmcnt  0 .5  m i  ( 0 . 8  kn)  dok-ns t ream.  - 

EXTREt-IES FOR CURRENT YEAR. --Flaximun d i s c h a r g e ,  5 , 9 5 0 . f t ' l s  (168 m3/s)  hlar. 1 5  S a p c  h e i g h t ,  1 0 . 4 0  f t  (:*.];a m); 
minimum. 1 0 5  f t 3 / s  ( 2 . 9 7  m3/s)  J u l y  1 8 ,  1 9  g a g e  h e i g h t ,  3 .33  f t  ( 1 .015  m ) ;  minimum d a i l y ,  11: €t3/ ! i  (3 .25  m' /s j  
Sept. I t .  

- ,  - -  - .. . ..- - --.... --a , . . - .---- 
D I ~ . C H ~ R ~ ~ * - ' I ~ ' C " ~ I C  F E E T  PEP SECOhlO. WdTEfJ Yens OCTO9EW 1976 T O  SEPTEwEF[p 1977  

- .  MEAN VALUES 

nay OCT NOV DEC JAN FEE V A Q  APR HAY JUN JUL . ALIL SEP 

yw 1 9 7 5  T O T A L  772667 MFdN.7/rS l aPX 5 * R 0  "IN !'-? )I);.\Nt 76.1 CFS?lt 2.1.) 1x4 2.9.811 
, Y Q  1 0 7 7  ToraL 2 ~ 7 7 ~  ucahc 6-4 r 4 x  s 3 ? 0  rrv 114 FIIIXY: 760 C I : S ~ ~ :  2 . 1 1  1x1 Z R . S R  

C h a ~ l y c  i l l  c o n t c ~ l t s  i n  O t i s  R c s c r v o i r .  C o l r l i r o o k  R i v c r  I.:~l,t., I r ' r S L  Ijr3ncl1 H c s c r v o i r .  I l isI~l; l t lal  1.aLc. ~:1rkh:lmstchl-  
E l l s t  B r a n c h ,  arlJ S c p a u q  I t c s c r v o i r s ,  FlnJ I:iv-cr a n d  S u c h c r  [ \ rook  n c t c n t i o n  I : c sc r \*o i r s .  and J i \ r c r s i o l l  Cram 

I 
Uarkhamstc,l  a11J Nrlr:11t(: R c s ~ r \ . o i r s ,  c ~ t t i v : ~ ) ~ l l f  it1 ~ ~ l ~ i c  icl.t per S C ~ O I I L ~ ;  f ~ t r n i s l ~ c ~ l  Iry Z I I C  F I c t r o ~ ~ ~ l i t ~ n  
C ~ m m l r s  i o n ,  C o r p s  o f  l inj: i t)ccl .r ,  J I I J  $ ~ ~ s s ~ c I I ~ I s ~ ~  t s  U ~ ~ ; ~ r t f i t ~ * t ~ ~  o f  N J L U ~ ~ L  ~ < C S O U ~ C C S .  I l i v i s i o n  0 f  " o ~ c s ~ S  

'''''''.' 
8 ~ ~ J J u s t c J  f o r  J i c . c r s i u ~ ~  ant1 E I I . I I I ~ ; C  ill c o t ~ t c n t  S .  



December 26, 1978 

c Development and Resources Corporation 
455 Capitol Ma1 1 . .. 
Sacramento, CA 95814 

Attention: Mr. Clarence Korhonen 

Dear- Mr. Ksrhonen 

#Enclosed f o r  your use and d is t r ibut ion  i s  one copy of each of our Final 
-Reports e n t i t l e d ,  "Recannaissance Engineering Geologic Invest igat ion,  
P h i l l i p s  Hydroelectric Project ,  Croton Fa l l s ,  New York" and "Reconnais- 
sance Engineering Geologic Investigation, Canton Hydroelectric Project ,  
C o l l i ~ s v i l l e ,  Connecticut", dated December, 26,  1978. 

. ,  

If you have any questions regarding our reports  o r  require consul tat ion,  
please do not hes i ta te  t o  contact our o f f i ce .  We appreciate the oppor- 
t u n i t y  t o  be of service t o  you on t h i s  project  and the continued confi-  
dence you have in our services.  

Very t r u l y  yours, 

FOUNDATION SCIENCES, INC. . .. 

Robert L. Nelson 
Cer t i f i ed  Engineering Geologist (Oregon No. E502) 
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LIMITATIONS 

This reconnaissance evaluation of t h e  foundation condit ions 
a s  r e l a t ed  to  the  present adequacy o r  def ic iency  of the  dams 
and appurtenant works i s  based on conditi.0-ns which a r e  mostly 
underground and cannot a c tua l l y  be seen,  nor were they t e s t ed .  

There i s  some h i s to r ica l  information a v a i l a b l e  on the  design 
r 3  

and c o n s t r ~ c t i ~ o n  of the  dams, b u t  no information on the  or ig-  
,. ~ i r~dl  s l  Le I n v e s t 1  g a t l o n  or eheS r operat ional  performance. I t  

I must be understood, therefore ,  t h a t  the  conclusions and recom- 

. . . .  
mendations presented a r e  based i n  l a rg2  p a r t  on i nd i r ec t  and 
'incomplete information about the-  ac tua l  foundation condi t ions ,  - 

even t o  a  much l a rge r  degree than i f  an adequate subsurface . 

inves t iga t ion  had been performed. The information in t h i s  f 

study i s  not a  c e r t i f i c a t i o n  o r  guarantee of the  present s u i t - '  
a b i l i t y  of the  ex i s t ing  s t ruc tu r e s  f o r  t h e i r  intended purposes 
o r  of t he  foundation condit ions of proposed s t ruc tu r e s .  



I .  Regional Geology 

The Canton ~ ~ d r o e l e c t r i c  Project i s  1  ocated in the crystal  1  ine 
uplands of western Connecticut, par t  of an extensive area of 
s t ruc tu ra l ly  complex metamorphic and igneous rocks known . ..  

col lec t ive ly  as the Appalachian Highlands. The c r y s t a l l i n e  
uplands represent rocks.of sedimentary o r ig in ,  possib!y s i l t y  
shales ,  sandstones and carbonates which have been highly 
folded and faulted. The geologic his tory of the area from 
the (Cambrian) s'edimentary ori'gin i s  complex and invol v.es a t  
l e a s t  one major period of crustal  deformation and associated 
metamorphism and igneous intrusion which occurred during the 
Acadidr.1 Or.uyer~y (Pliddlt! and Late Devonian) . This mountain 
building produced the folds and gneiss domes which a r e  char- 

. . .. . 
a c t e r i s t i c  of the area. The tjme from the  end of the Acadian 

'-.Orogeny t o  the'Tri .assic Peri-od was a  period cha.racterized by 
more or l e s s  gradual elevation of the rocks with erosion and 
deposition over the central and possibly western portions of 
Connecticut. These. sedimentary rocks were then fau l ted  and ' 

t i l t e d  eastward. A portion of these red Tr iass ic  sediments 
l i e  ju s t  eas t  of the project s i t e  along the f a u l t  contact with 

' the underlying metamorphic rocks. After t h i s  period of deform- 
ation in the l a t e  Triassic  Period, continued erosion reduced 
the area to  one of re la t ive ly  'low re1 i e f ,  caused developinent 
of major stream valleys l i k e  the Connecticut and exposed the 
complex c rys t a l l ine  rocks formed during the e a r l i e r  geologic 
history.  These rocks, some of which are exposed along the 
stream bed of the Farmington .River a t  t he  s i t e , ' c o n s i s t  of 
s ch i s t s ,  gneisses and intrusives including g r a n i t i c ,  pegmatitic 
and ultramatic rocks. ,. ...%_.. .. . 



11. S i t e  Geology 

Gecmorphol ogy 

The maximum r e l i e f  a t  t he  s i t e  f rom t h e  r i v e r  5ed t o  the  
ad jacent  h i l l s  i s  about 400 f e e t  w i t h  h i l l s i d e . ;  s l o p i n g  a t  

,- 
approx imate ly .25"  t o  30". The h e i g h t  o f  t h e  r i v e r  bank i n  
t h e  lower r i g h t  s i d e  o f  t h e  r e s e r v o i r  area i s  about 15 f e e t .  
On t h e  l e f t  s i d e  o f  t h e  lower  r e s e r v o i r  t t i e  r j v e r  bank r i s e s  

.- 
t o  t h e  maximum e l e v a t i o n  o f  t h e  ad jacen t  h i l l s .  S lopes,  
around t h e  upper r e s e r v o i r  imniediately ad jacen t  t o  t h e  shore 
a r e  r e l a t i v e l y  f l a t  w i t h  5 t o  10 f e e t  o f  r e l i e f  ad jacen t  ' 

t o  t h e  f l o o d  p l a i n  areas. The r i v e r  has a  g r a d i e n t  o f  about 
1 .5"  i n  I h e  prau jec t area  and has a  rocky  tied w i t h  numerous 
bedrock outcrops.  

- L i t h o l o g y  and S t r u c t u r e  

M a t e r i a l  a t  t he  s i t e  c o n s i s t s  o f  bedrock, n a t u r a l  r i v e r  bed 
a l luv ium,  a l l u v i u m  deposi ted as  a  r e s u l t  :,f t h e  dams, r i p  r a p  
(and o the r  bank p r o t e c t i o n )  and co l l uv ium '  f rom t h e  ad jacen t  
h i l l s i d e s .  These m a t e r i a l s  i n  r e l a t i o n  t o  t h e  e x i s t i n g  
f a c i l i t i e s . a r e  shown on F igu re  1. 

The exposed bedrock c o n s i s t s  o f  medium h ~ . . d  t o  hard, gray, 
medium gra ined g a r n i t e  - muscovi te - b i o t i t e  - q u a r t z  - 
f e l d s p a r  s c h i s t  and gneiss w i t h  1  enses o f  amphi b o l  i t e  and 
g r a p h i t e  - mica - quar t z  gneiss. 

The rock  hardness te rmino logy  used i s  : 

medium hard  -- can be p i cked  w i t h   oder rate blows o f  t h e  
geol ogy hammer. 
hard -- cannot be p icked w i t h  geolo;fy hammer b u t  can be 
chipped w i t h  moderate blows o f  t h e  llamrner. 

The a t t i t u d e  o f  t h e  bedrock f o l i a t i o n  ( b.: dd ing)  and major  
j o i n t s  was measured a t  t h r e e  l o c a t i o n s ;  j u s t  downstream f rom 
t h e  s l u i c e  house a t  t h e  lower dam, a t  t h e  v i c i n i t y  o f  t h e  power 
house a t  t h e  upper dam and a t  t h e  highwaj. c u t  on R t .  179 j u s t  
south  o f  C o l l i n s v i l l e .  

Table 1 sumniarizes thesce measurements. 



TABLE 1 

Lower Dam Area  

Bedd ing  J o i n t s  
1- S e t  1 . .  S e t  2 S e t  3 

S t r i k e  Dip  S t r i k e  Dip S t r i k e  D'ip ~ t r i k e ~ i p  

Hiahway C u t  

Upper Dam a r e a  

3069 75" NE 

. . 

. '  

337" 64" SW 

r ' 353" 66" SW 

345" 56" SW 

308" 54" NE 

j 

. . 

.' 

327" 59" NE 020" 69" NW 

,024" 79" NW 

027" 60" NW 

000" 37" bi 

020" 38" SE 

013" 68" SE 



The information i n  Table 1 ind i ca t e s  t h a t  t h e  a t t i t u d e  of 
t he  bedding displays a general north-south s t r i k e  and a re la -  
t i v e l y  s t eep  westerly dip. This o r i en t a t i on  i s  determined by 
t he  Co l l i n sv i l l e  Dome which i s  t h e  main s t ruc tu r a l  f e a t u r e  in 
t he  a rea .  ' The t ab l e  a l so  i nd i ca t e s  t h a t  t he r e  a r e  possibly 
t h r ee  predominant j o i n t  s e t s .  I t  was not poss ible  t o  de te r -  
mine, w i t h  the  time ava i lab le  f o r  s tudy,  which were t he  major 
and minor s e t s .  In general ,  t h e  j o i n t s  a r e  t i g h t  and spaced 
moderately c lose  (1' - 3 ' ) .  . - 

. . -. - The natural  r i v e r  bed alluvium exposed along t h e  banks cons i s t s  
of sandy gravel and rounded cobbles. In add i t ion ,  the re  a r e  
accumulations o f ' s i l t y  t o  clean f i n e  sand deposited on t he  
i n s i d e  of bends i n  t h e  r i v e r  between t h e  uppcr and lower dam 
and above t he  upper dam on t he  l e f t  s i d e  of t he  r e se rvo i r ,  
north of t he  old ra i l road  bridge. Also, t h e r e  appears t o  be 
sandy- gr-avel. and cobbl es a t  t he  water ' s .  edge around most of - .  . ..-. 
t he  upper reservoir. I t  i s  l i k e l y  t h a t  t he  f i n e  sandy alluvium 
was deposited as  a r e s u l t  of t h e  dam construct ion.  

I t  was not possible t o  observe t h e  mater ia l  deposited d i r e c t l y  
upstream of the  two dams b u t  i t  l i k e l y  cons i s t s  of s a tu r a t ed ,  

. .  possibly loose fitie sand. - .This mater ia l  presumably extends 
t o  t he  o r ig ina l  bottom elevat ion of t h e  r e se rvo i r  adjacent  t o  
t he  upstream face  of the  dams. -.. . .. 

The r i p  rap and other  bank protect ion placed around t he  rese r -  
v o i r  cons i s t s  of subangular t o  rounded cobbles and boulders,  . 

. . .  - -  . s tone -walls coristructed of quarry rock and -concrete wall s .  
Bedrock i s  exposed along la rge  segments of t h e  r i v e r  bank 
between t he  upper and lower dams., forming natural  shore l ine  
protect ion.  

The col luvium, primarily exposed on the' l e f t  shore of t h e  
. . . . .. ., . reservoi r-- upstream from t h e '  1  ower dam, consi s t s  of micace0u.s . . . . . 

s i l t y  sand w i t h  sca t t e red  cobbles. and boulders.  Bedrock 
probably occurs a t  a sha l l  ow depth beneath  t h e  co l l  uvi urn. 



111. SEISMICITY 

Because of t h e i r  similar regional geology and earthquake Ilis- 
tory,  the Phi 11 ips and Canton s i t e s  wi 11 be considered togather 
in the following discussion of seismicity.  The earthquake 
his tory of the area was reviewed using current  information from 
the National Geophysical and Solar-Terrestr ia l  Data Center of 
the National oceanic and Atmospheric Administration and i s  
summarized' on Figure 2 .  Figure 2 shows the location of al,l 
earthquakes with an intensi ty  of V o r  grea ter  which hav, o UC- 
curred from 1643 to 1978 within a 150 kilometer radius a t  
each s i t e .  Based on th i s  data ,  there  have been a to t a l  ~f 44 
seismic events in the l a s t  335 years.  

Table 2 summarizes th i s  data r e l a t ive  t o  the t o t a l  number and 
approximate frequency of occurrence of earthquakes of ~ . a c h  
in tens i  t,y. . . -. . . . 

TABLE 2 -- Earthquake Frequency 
~. 

Maximum Intensi ty  * V V I VI I  '4 .: I I  
.- 

Total number of 
Earthquakes 33 5 4 2 

Approximate Frequency 
of Occurrence 10/50 2/50 1/50 1.1100 

yrs .  y r s .  y r s .  .%I r  s . 
*Modified Mercall i  Intensity Scale of 1931. 

To-obtain design parameters f o r  assessing the  perfcinance of 
ex is t ing  or proposed s t ructures  under seismic 10adir .g~ i t  i s  

. . 
customary t o  discuss two hypothetic earthquakes, ni.laely the 

- -  - maximum probable and maximum credi bl e earthquake. 91 though . . 

the rlefinit.inns of these  two te 'ms and the  method : I . :  assigning 
a value to  each are  not consistent in  prac t ice ,  th:y a re  
generally described as,follows. 

. . - .  The maximum probable earthquake i s  the in t ens i ty  E ' .  the s i t e  
- -fromethe strongest earthquake tha t  has ever occurrtd.  This 

event i s  considered to  have a reasonable possibi1i;y of oc- 
cur rmce  during the design l i f e  of t.he s t ruc tu re  ,r,,d i s  based - 
on the earthquake history and geology of the area.  All struc- 
tures  should be designed tn remain functional dur.ing such an 
earthquake, a1 though minor repairs may be require:'. 



, The maximum credible earthquake i s  the s t rongest  earthquake , 

t ha t  can be expected t o  ever occur a t  the s i t e  based on under- 
standable mechanisms, such as movement along a nearby large 
f a u l t .  Generally, the primary use of the maximum credible 
earthquake i s  t o  check the capabi l i ty  of the dam to  re ta in  . . 

r- - . . water without catastrophic strl ictural  f a i l u r e .  The dam c r e s t  
may be displaced s igni f icant ly ,  and control s t ructures  may be 
rendered inoperable as long as they do not 'rupture and r e su l t  
in total  f a i lu re  of the dam. kepairs may be major. 

* 

  he maximum probable earthquake i s  considered t o  be an in tens i ty  
VIII event occurring a t  a . d i s t t n c e  of about 40 kilometers from 
the s i t e .  This was an actual earthquake which occurred SE of 
the Canton s i t e  (see Figure 2)  a1 though i t  i s  not possible t o  
t e l l  which f a u l t  may have caused the earthquake. 

The maximum credible  earthquake i s  considered t o  be an event 
, 

occurring along a 25 kilometer s t r a i g h t  l i n e  segment of a f a u l t  . 

j u s t  south of the Phi l l ips  sit( :  within 10 kilometers of the 
dam. Although no h is tor ic  earthquakes a r e  known t o  have o c - .  
curred along t h i s  f a u l t ,  i t  i s  considered the most c r i t i c a l  . 

f a u l t  f o r  the purpose of t h i s  study. A f a u l t  with a t  l e a s t  
the sane s t r a igh t  l i n e  segment length occur s ' j u s t  eas t  of the 
Canton s i t e .  

. . Table 3 summarizes the data u s ~ d  f o r  these two earthquakes 
and presents related parameters. 

The maximum probable earthquake developed i n  t h i s  summary 
' 

a s  indicated in  Table 3' produces a maximum bedrock accelera- 
t ion a t  the s i t e  of -075 g. This accelerat ion i s  consis tent  
w i t h  the seismic r i sk  map of the Uniform Building Code which 
places the s i t e s  in Zone 1 (minor damage). . . 

Because of the proximity of seismic r i s k  Zones 2 and 3 t o  the 
project s i t e s  (see Seismic Risk Map, U.B.C..), the maximum 
credible earthquake with a resul t ing maximum bedrock acceler- 
ation of - 2  g as developed in t h i s  summary i s  not consider.ed 
overly conservative. . I 

, 



TABLE 3 

Earthquake Design Parameters 

Maximum * 
Fault 
Length 

Earthquake * Bedrock 
Fault Earthquake * Intensity Acceleration 

Distance Intensity a t  S i t e  a t  S i t e  -g  

6 .  

~aximum Probable 
Earthquake ? 40 VIII 

(Ki 1 ometers) 
m 

. Maximum Credible 
Earthquake 2 5 10 . IX I X .20 

(Ki 1 ometers) (Ki 1 ometers) 
/ 

*Earthquake in t ens i t i e s ,  bedrock accelerat ionsand attenuations based on d i t a  developed by 
Seed, Idriss and Kiefer, Characteristics of Rock Motion During Earthquakes, 1969. 



IV. FOUNDATION CONDITIONS 

Observations 

Upper Power House -- There appears t o  be no cracking of t he  
brick walls  o r  concrete foundation. The concrete foundation 
and t ra in ing  wal ls  f o r  t he  power house a r e  i n  con tac t  with 
bedrock on the  downstream s ide  of t he  s t r u c t u r e .  Bedrock 
outcrops a1 so occur immediately upstream from the  power house. 
The l e f t  t r a in ing  wall on the  r i v e r  s i d e  is i n  con tac t  w i t h  
bedrock. Some cracks a r e  v i s i b l e  on t h e  i n s ide  of t h e  l e f t  - 
t r a in ing  wall .  Leaks occur a t  the  con tac t  of t he  t r a i n i n g  
wall and bedrock and in the  s tone wall which serves  a s  t he  
r i g h t  t r a in ing  vra l I .  Uvert low water from the  forebay s t r i k e s  t he  
adjacent bridge p i e r  with high ve loc i ty .  The main forebay . 
walls  j u s t  upstream from the  power house a r e  constructed d i - .  
r e c t l y  on bedrock. The r e s t  of t he  forebay wal ls  were sub- 
merged and t h e i r  condit ion o r  const ruct ion could not be 
'observed. 

Lower Power House and Gate House -- There appears t o  be no 
cracking of t he  br ick wal ls ,  concrete foundation o r  con.crete 
o u t l e t  works. No bedrock i s  a c tua l l y  v i s i b l e  i n  d i r e c t  con tac t  
w i t h  concrete foundations of these  two s t r u c t u r e s ,  however. 

Power Canal -- Minor i r r egu l a r  cracks and de t e r i o r a t i on  occur 
on the  r i gh t  wall of the.ppwer..canal every 10-15 f e e t  2. 
Cracking and one inch + of ve r t i c a l  separa t ion  of a j o i n t  
occurs about 200' downstream from the  power house where a 
s l i g h t  bend i n  t he  wall was constructed.  Most of t he  l e f t  
s i d e  of the  power canal i s  a quarry-rock wall (no motar) .  

S lu ice  House -- There appears t o  be no cracking of t h e  c o n c r e l . ~  
foundation.  The concrete foundation, i n  d i r e c t  con tac t  with 
bedrock, i s  v i s i b l e  on the  downstream wal l .  There a r e  bedrocl: 
outcrops both u p  and downstream from t h e  s l u i c e  house. Leaks 
occur between t he  bedrock and concrete foundation on t he  down- 
stream wall .  The bedrock c l i f f  downstream from the  s l u i c e  
house i s  very damp. A concrete r e t a in ing  wall extends upstream 
from the  s l u i c e  house f o r  a considerable d i s tance .  I t  shows'no 
buiging o r  se t t lement  near the  s l u i c e  house. Above t h e  wal l ,  
s loping u p  t o  t he  abandoned ra i l road  bed, rocks and boulder 
rubble a r e  exposed. ' 

. . 
Lower Dam -- The c r e s t  appears s t r a i g h t  (no bulging i n  downitream 
d l  r e c t ~ o n )  and level  (no sags when viewed from:upstrea$. 1 t was 



n o t  poss ib le  t o  examine the  c o n t a c t  o f  t h e  da~;  s t r u c t u r e  w i t h  
t h e  ga te  house o r  s l u i c e  house w a l l  because 01: f l ow ing  water.  . 

The even f low of water  ever  t h e  dam c r e s t  i s  . j i s t u r b e d  by h o r i -  
z o n t a l  j e t s  o r  sprays o f  water  coming f rom tl.,c: f ace  o f  t he  dam. 
The sprays' of water appear t o  be concentrate(1 on t h e  l ower  1/3 
o f  t h e  dam face and arranged i n  cont inuous,  ;ornewhat i r r e g u l a r  
h o r i z o n t a l  l i n e s .  No ac tua l  i n s p e c t i o n  a t . t : - e  concre te  motar  
composing the  dam cou ld  be made because . o f " f  1 swing water .  

Upper Dam -- No b u l g i n g  o f  t h e  dam o r  sett1e;:ent o f  t he  dam - 
c r e s t  i s  apparent. No leakaqe appears t o  oc.::ur f rom between . . 
t h e  stone b locks  o f  t he  s t r u c t u r e ,  however, ivater  f l o w i n g  over  

I-. t h e  c r e s t  prevented a  niore accu ra te  de termi r .a t ion .  Bedrock i s  

v i s i b l e  i n  d i r e c t  con tac t  w i t h  t h e  s tone  b l~ . ) cks  a t  each abut-  
ment and,a long most o f  t h e  downstream t o e  (:.? t h e  dam. Some . . 

- - 
wa te r  was f l o w i n g  from between t h e  s tone  b,'lncks and bedrock 
a t  t h e  l e f t  abutment. D i r e c t l y  upstream fr )m t h e  r i g h t  dam 
abutment f o r  about 100 f e e t  t h e r e  i s  a  s l o i . ~ i n g  concre te  s l a b  

f which  a j o i n s  t h e  highway b r i d g e  abutment. The s h o r e l i n e  up- 
s t ream f rom the  l e f t  dam abutment has r i p . ! , a p  f o r  a cons ide rab le  
d is tance.  

Bedrock -- Bedrock i s  exposed, i n  genera l  ove r  t h e  whole area 
downstream o f  t he  upper dam and i n  t h e  prc?osed f i s h  l a d d e r  
l o c a t i o n .  Bedrock i s  n o t  observed d i r e c t ? , ]  upstream o f  t h e  
dams except a t  the  r i g h t  abutment of t h e  ; ~ w e r  dam. Where 
bedrock i s  n o t  exposed a t  the  r i v e r b e d ,  i t  i s  expected t o  
occur  f rom 5 t o  15 f e e t  below t h e  su r face .  

A l l  o f  t h e  s c h i s t  and gneiss bedrock outc-ops appear ve ry  hard  
and durab le  throughout  t h e  p r o j e c t  area. 

The s t r i k e  o f  t he  bedding i s  o r i e n t e d  g e l e r a l l y  up and down-. 
' 

s t ream o r  rough ly  pe rpend icu la r  t o  t h e  c i - m  axses. The d i p  o f  
t h e  bedding i s  g e n e r a l l y  s teep i n  a  wesl.:rly d i r e c t i o n .  The 
s t r i k e  of  t h e  j o i n t s  i s  a l s o  g e n e r a l l y  j 12 rpend icu la r  t o  t h e  
dam axses w i t h  the  d i p  o f  t h e  j o i n t  p ia113s i n  a  general  upstream 
d i r e c t i o n .  The s t r i k e  o f  t he  beading a  . d  j o i n t s  a r e  g e n e r a l l y  
p a r a l l e l  t o  p o r t i o n s  o f  the  fo rebay and canal  wal ls which a r e  
o r i e n t e d  i n  a  nor th -south  d i r e c t i o n .  2 c ~ i n t  and f o l i a t i o n  p lanes 
i n t e r s e c t  moderate ly  f r e q u e n t l y .  

Rese rvo i r  Areas -- There was no ev iden:e o f  s lope  movement o r  
t h e  ~ o t e n t i a l  f o r  1  andsl i d i n q  w i t h i n  t tie r e s e r v o i  r areas e i t h e r  
between the  upper and lower ;jams o r  u;,stream from t h e  upper dam. 



Old Railroad Bed -- From the lower dam t o  approximately 1500' 
upstream, the  r a i l  road bed appears t o  be constructed of rock , 

rubble excavated from the  nearby highway c u t  o r  i s  const ructed 
d i r e c t l y  on or  very c lose  t o  bedrock. The s lope  above t h e  old 
r a i l r oad  bed appears t o  be composed of l a rge  angular rocks 
excavated from the  highway cut. From t h i s  po in t ,  t o  the  old 
r a i l r oad  bridge,  the  ra i l road bed becomes a s l i g h t l y  e levated 
embankment of sand and gravel. 



V .  CONCLUSIONS 

Foundation Material - ' 

The foundation material beneath a1 1 the  s t ruc tu r e s  (dams, 
power houses, s l u i c e  house, forebays,  power canals  and e t c )  
generally appears .to have been of s u f f i c i e n t  s t reng th  t o  
support the  loads imposed by these  s t r u c t u r e s  and o the r  fo rces  
up t o  the  present time. This i s  based on..the f a c t  t h a t  no 
sett lement i s  detected along t he  dam c r e s t s .  Also, no cracking 
i s  observed on any of t he  buildings.  Most of the  cracks on the  
r i g h t  power canal wall ,  and on t he  t r a i n i n g  wal ls  and founda- 
t ions  a t  the base of the  upper power house and lower s l u i c e  
housc a re  l i ke ly  related t.o e r o ~ i o n  b.y water ,  o r  de t e r i o r a t i on  
along j o in t s  .and seams between success ive  concrete  pours, and 
not to  inadequate foundations. This conclusion i s  f u r t h e r  
supported by the  hard and du'rable appearance of the  bedrock 
throughout the  area.  Also; t he  ava i l ab l e  const ruct ion drawings 
ind ica te  t h a t  the  lower dam, together  w i t h  t h e  gate ,  power and 
s lu i ce  houses a r e  founded on bedrock. 

Regarding the  apparent se t t lement  i n  t h e  r i g h t  power canal wal l ,  
i t  i s  considered unl ikely  t h a t  poor foundation material  has 
been the  cause. 

Although there  a r e  no drawings showing t h e  upper dam foundation,  
i t '  i s  consid.ered very l i k e l y  t h a t  t h e  dam and appurtenant s t ruc-  
tu res  a r e  a l l  .founded on bedrock. Drawings of t he  highway bridge,  

- - - j u s t  do~vnstream from the  dam, i nd i ca t e  t h a t  the  bridge foo t ings  
a r e  founded on hard bedrock. Also a s  mentioned previously,  
bedrock outcrops a re  extensive i n  t h e  area .  

Horizontal Movement 

The a t t i t u d e  of t h e  f o l i a t i o n  and j o i n t s  appears t o  present  no 
adverse o r ien ta t ion  which would cause horizontal  movement of. 
t he  dam o r  adjacent  f a c i l i t i e s  along bedrock d i s c o n t i n u i t i e s .  
However, local  va.riations i n  t he  k t t i  tude of these  discont in-  
u i t i e s  a r e  l i k e l y  t o  occur. The e f f e c t  of such va r i a t i on  on 
the  s t a b i l i t y  of the  bedrock foundation i s  impossible t o  assess  
without more de ta i l ed  subsurface information. 

Leakage 

S ign i f ican t  .leakage through t h e  lower dam may be indicated by 
what appear-s t o  be horizontal  j e t s  o r  sprays corning from the  



face of the dam. I t  i s  a l so  possible t h a t  such an appearan1:e 
could be caused by water flowing over the c r e s t ,  s t r ik ing  a  . 
rough spot on the face and being deflected outward. Witho:~:: 
c lose examination of these areas of apparent leakage i t  i s  

' 

not possible to  determine i f  they a r e  detrimental t o  the 
s t rength or  s t a b i l i t y  of the dam.'. Other areas of leakage 
observed, appear to  present no ser ious  t h r e a t  t o  the strur:tures 
involved since the water i s  flowing out between non-erosi.\..e 
material .  If  water flowing through the' dam'was causing p-o- 
gressive erosion of the masonry concrete,  ser ious structu;.al  
problems, could, of course, resu1.t: 

1 

Up1 i f t  Pressures 

Up1 i f t  pressures in excess of normal ta i lwbter  condition:, could 
occur i f  there i s  a  confined. zone of seepage beneath t h c  strut- 

. - .  t u re s ,  e i the r  between the s t ruc ture  and the  bedrock o r  .:;!irough 
the bedrock foundation. I t  was not possible  t o  observe the areas 
immediately downstream from the s t ruc tu res  f o r  indicati::n of 

r: seepage. As a  consequence, and without any peizometerc to  
monitor, i t  i s  impossible to  determine . i f  up1 i  f t  press!. .es 
ex i s t .  T h e  near vertical  or ientat ion of many of the f : l i a t ion  
and jo in t  planes in the rock, however, may tend to  drain suf f i -  
c ien t ly  t o  prevent the buildup of excess' hydrostatic pvessure 
a t  the t o e  of the dam. - .  . 

Potential Penstock Locati on..on Rai 1  road Bed 

P, The abandoned rai  1  road bed. appears t o  be constructed ( ~ f  materi a1 
which would provide an adequate penstock foundation (:;ee previous 
descr ipt ion) .  

Slope Stabi 1 i ty  

. . There.' appears -to .be a  very low potent ial  f o r  lands1 iding from 
seismic loading or  other causes within the  reservoir areas or  
a t  the dams and appurtenant s t ruc tures .  

Liquifaction 

-. . T  .It i s -  possible that  the material deposited d i r e c t l : ~  upstream 
of the dams could l iqui fy  during an earthquake. T;.is would 
cause .maximum 1 ateral  .earth pressures t o  deve1.0~ z !rai ns t  the 
base of the dams from the i iqu i f i ed  sand ( together 'wi th  the 
horizontal earthquake 1 oadi n g )  . 



VI. RECOMMENDATlONS 

Foundation 

Before f ina l  assessment of the acquacy  of the foundations, i t  
i s  recommended to  inspect those areas  of the f a c i l i t i e s  which 
were e i t h e r  not v is ib le  or inaccc!ssible a t  the time of t h i s  
study. These areas include main-:y the  i n t e r i o r  foundations of 
the power houses, gate house and s luice 'house,  and the face 
of the dams, forebay walls and o lher  areas  which were covered by 

" flowing water. (Possibly inspect during low flow.) . 

. . . Leakage 

I f  possible,  before f inal  asses!;.nent of the  seepage or leakage. 
conditions i s  made, the dams shrjuld be observed during periods.  
when there: i s  a  f u l l  head b u t  .xater i s  not .flowing over the .. 

cres t .  

Excavation 

Roci: excavation techniqhes w i  11 be requi red in' bedrock. I t  i s  
very d i f f i c u l t  t o  access- the p . ~ t e n t i a l  f o r  damage to the ex is t ing  ' 

s t ruc tures  from blasting without be t t e r  knowledge of the pa r t i c l e  
veloci ty  propagation charac ter i s t ics  of . t h e  s i t e  and in t eg r i ty  
of nearby masonry concrete o r  ;tone b l ~ k s t r u c t u r e s .  Based on 

' s tudies  by Nicholls, Johnson and Duval ("Blasting Vibrations and 
Their Effec ts .  on Structures",  Bureau of Mines Bulletin 656, 1911), 
a' safe  bl--8sting-limit based on a  scaled distance* of 50 f t / l b s 2  . . - 
may be used provided a  pa r t i c l e  veloci ty  of 2.0 inches per second 
i s  not exceeded in the foundation so i l  and/or rock affected by 
the blast ing.  

. ~ e f o r e  any blasting i s  undertaken, however, i t  i s  recommended 
t h a t  samples ,of the concrete be obtained from nearby s t ruc tures  
f o r  evaluation of i t s  condition and the extent  of a l k a l i - s i l i c a  
reaction which has taken place. In addi t ion,  the face of the 
stone block structures.should be examined closely f o r  evidence 
of horizontal movement a t  joints .  Also, instrumented b la s t s  
should be conducted a t  the s i t e  t o  determine the p a r t i c l e  
veloci ty  propagation charac ter i s t ics .  This i s  e spec ia l ly .  
important i f  excavation f o r  a  f i s h  ladder i s  required very close 
t o  ex is t ing  structures: ( the  dam s t ruc ture  a ~ d  highwa,y bridge, 
f o r  example). 

- - ... - - - 
*Scaled distance- i's. obta.ined by dividing the distance in f e e t  

by the square root of tile charge weight per delay interval  in 
pounds. 



If excavation i s  made c lose  t o  t h e  base of e x i s t i n g  foundations,  
g r ea t  c a r e  m u s t  be exercised t o  avoid under-cutt ing f o l i a t i o n  ' 

planes,  j o i n t  planes or o the r  rock de f ec t s  which c.ould cause 
f a i l u r e  of  t he  over-lying mater ia l  by s l ippage  along the  
defec t .  

. - . .  . 

Because rock excavation near t he  base of t h e  dam could c r e a t e  
a high r i s k  s i t ua t i on  regarding s t r u c t u r e  s t a b i l i t y ,  i t  i s  
recomnlended t o  inves t iga te  f i s h  l adder  des igns  which do not  
requiire rock excavation. I t  i s  recommended, t he r e fo r e ,  t o  

.perform an accurate  topographic survey of t h e  rock sur face  i n .  
t h e  area  involved. .' I t  may be poss ib le  then ,  t o  choose-an a l ign- '  
ment f a r  the f i sh  l adde r  which wil l  provide the  required enfry  
e leva t ion  and loca t ion ,  and a t  t h e  same time require  no, o r  
very 1.imited rock excavation. 

1 f  rock excavation' i s  necessary, i t  i s  recommended t o . o r i e n t  
t h e  l i n e  d r i l l i n g ' a l o n g  the  planes of f o l i a t i o n .  The rock 
wi l l  s p l i t  e a s i e r  i n  t h i s  d i r ec t i on .  

S tab i  1  i  t y  Analyses .- 

I t  i s  ;-ecommended t o  perform s t a b i l . i t y  analyses  of t he  dam 
s t r u c t u r e  under both the  maximum probable and maximm c red ib l e  
seismic loading. These should include o t h e r  extreme 1 oading 
condi t ions  such as:  maximum hyd ros t a t i c  head, water  flowing 
over c r e s t  and lateral loading due t o  poss ib le  1 i qu i f ac t i on  of 

- - -  --.the. s--and which has. accumu1ate.d agains,t.. t h e  upstream. face  of the  
dam. . . - .  
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i AND 

. FISH PAS SAGE REQUIRE-?IENTS 
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' The Department of- Environment Protection 



Farmington River A t l a n t i c  Salmon Program 

a n d  

F i s h  Passage Requirements 

A t  

The C o l l i n s v i l l e  Dams 
T 

' 

, The development of  an  a p p r e c i a b l e  mn of A t l a n t i c  salmon i n  t h e  Connec t icu t  

River  and Farmington River  i s  f e a s i b l e  and p o s s i b l e .  I s l i l e  t h e  succes s  

of t h e  program i s  h igh ly  p robab le  i t  i s  i m p o s s i b l e  t o  p u t  t h i s  t ype  of 

development on a  p r e d i c t a b e  t ime  t a b l e .  While i t  i s ' n o t  p o s s i b l e  t o  
. . 

p r e d i c t  t h e  u l t i m a t e  s i z e  of.  t h e  salmon run  i n  t h e  Farmington River  i t  

should  be  p o s s i b l e  g iven  adequa te  numbers of s u i t a b l e  salmon srnol ts  f o r  s t ock -  

i n g  t o  deve lop  a n  annual  run  of 4,000 f i s h . ,  

On such  s h o r t  n o t i c e  we were unable  t o  come up w i t h  any c u r r e n t  v a l u e  , 

f i g u r e s  f o r  A t l a n t i c  salmon f i s h e r i e s . .  Approximately 1 5  y e a r s  ago one  

of t h e  mar i t ime  p rov inces  (New Brunswich) e s t i m a t e d  t h a t  a n g l e r s  e x p e n d i t u r e s  

t o t a l e d  approximate ly  $20 f o r  every  pound of A t l a n t i c  salmon t aken  by a n g l i n g .  

Two ocean w i n t e r  salmon ave rage . abou t  10 pounds and t h e s e  f i s h  would be  expected 

t o  make up t h e  b u l k  of t h e  salmon ca t ch .  A t  $20 p e r  pound each  f i s h  would 

r e p r e s e n t  a n g l e r  expend i tu re s  of about  $200. Assuming an  a n g l e r  h a r v e s t  

of 50 p e r c e n t  of  t h e  run  o r  about  2,000 f i s h  t h i s  would r e p r e s e n t  a n g l e r  

e x p e n d i t u r e s  of  $400.,000 most of which would b e  s p e n t  i n  Farmington River  

Val ley .  Angler  c o s t s  today probably ave rage  a t  l e a s t  $30 p e r  pound which 

would i n d j c a t e  an  2nnua l . expend i tu re  c l o s e r  t o  $600,000b 

Based on a n  e x t e n s i v e  v i s u a l  survey  of t h e  e n t i r e  r i v e r  from t h e  West 

Branch R e s e r v o i r  Dam downstream t o  i t s ' c o n f l u e n c e  w i t h  t h e  Connec t icu t  River  

and c a r e f u l  mapping of  p o t e n t i a l  salmon a n g l i n g  w a t e r  we have  determined t h a t  



. tlie Farnington River  can su lq)or t  40,000 nl311 days  o f  salmon Eish lng  once  

p t h e  run i s  adequate  t o  s u p p o r t  a s p o r t  f i s l l e ry .  It  should  be  p o s s i b l e  t o  

i n c r e a s e  f i s h i n g  p r e s s u r e  w e l l  above t h e  f i g u r e  of 40,000 man days ,  however, 
1 : . .. " . . . . 

t o  do s o  w i l l  p robably  d e c r e a s e  t h e  q u a l i t y  of t h e  expe r i ence .  The 
. .. . . 

' v e r y  r e c e n t l y  r e l e a s e d  "1975 Na t iona l  Survey of Hunting,  F i sh ing  and W i l d l i f e  
' .  . -  . 

'. . 
. ' . :  . Associa ted  ~ e c r e a t i o n "  r e p o r t s  t h a t ' o n  t h e  averhge  U. S. a n g l e r s  f i s h i n g  .: - 

, . I  f o r  anadromous f i s h  s p e n t  $17.40 p e r  man day of  f i s h i n g .  l lpp ly ing  t h i s  
.- . . . : 

. . .. -. - :( , '  
.-? 

' f i g u r e  t o  t h e  e s t ima ted  40,000 man days of f i s h i n g  r e s u l t s  i n  an  e s t i m a t e d  

expend i tu re  of $696,000 which v e r y  c l o s e l y  approximates  t h e  $600,000 f i g u r e  

which i s  based on a n t i c i p a t e d  c a t c h .  

, . , 
. . .  .lluch o f  t h e  d o l l a r  expend i tu re s .  g e n e r a t e d  by a n  A t l a n t i c  salmon f i s h e r y  

. ?  . 
. . 

.. :.<, 

w i l l  be l e f t  i n  t h e  v a l l e y  and r e p r e s e n t  p o t e n t i a l  income t o  merchants ,  :.. _ 
. . 

. . r e s t a u r a n t s ,  n o t e l s ,  g a s  s t a t i o n s ,  e t c .  
. . 

'.. 3 . .  . . A s  t h e  run  o f ' h e r i c a n  shad i n c r e a s e s  t h i s  f i s h e r y  can  a l s o  b e  expec ted  

- .  :. t o  c o n t r i b u t e  a p p r e c i a b l y  t o  t h e  economy 06 t h e  v a l l e y .  Most oE t h e  f i n a n c i a l  
4 . . . . . 

. . 
. . . .  

c o n t r i b u t i o n s  t o  t.he economy r e s u l t i n g  from shad w i l l  a c c r u e  t o  t h e  a r e a  
. . .!'. 

. . .: ' ' . .. . , 

. . :  . downstream of  t h e  C o l l i n s v i l l e  dams w h i l e  mos't of t h e  f i n a n c i a l  g a i n  . 

. b  . f r o m  t h e  p o t e n t i a l  salmon f i s h e r y  w i l l  b e  up . s t r e a m ' o f  t h e  C o l l i n s v i l l e  dams. . . 
. . - .; ' , 

. . I n s t a l l a t i o n  of  a  g e n e r a t o r  a t  t h e  upper  C o l l i n s v i l l e ~ d a m  w i l l  make 
. . . . .  . . . 

% ,  - .  . > 

.; . i t  neces sa ry  t o  i n s t a l l  two f i shways  a t  t h i s  s i te .  One f i shway would 6e 

I l o c a t e d  on t h e  e a s t  s i d e  of t h e  r i v e r  a t  t h e  dam. The o t h e r  f ishway would 

-.+: t ....I . .. have t o  be  l o c a t e d  a t  t h e  o u t f a l l  of t h e  g e n e r a t o r .  Dur ing  p e r i o d s  of g e n e r a t i o n  

. .  t h e  major ?rPa of a t t r a c t i o n  would be a t  t11r g e n e r a t o r  o u t f a l l ,  t h e  a r e a  

of maximum flow.  .Even s o ,  some f i s h  would lrlove ups t ream t o  t h e  dam i t s e l f  



I 
and  d u r i n g  p e r i o d s  of no g e n e r a t i o n  most f i s h  would move upst learn  t o  

II t h e  dam. 

' M o r t a l i t y  o f  s m a l l  f i s h  (salmon s m o l t s  o r  s h a d  s m o l t s )  t h o u g h a t u r b i n e  

v a r i e s  c o n s i d e r a b l y ,  b u t  on t h e  a v e r a g e  is  p r o b a b l y  i n  excess: of 1 0  p e r c e n t .  
- .  

' 3 i o r t a l i t y  o f  a d u l t s  th rough  a  t u r b i n e  i s  f o r  a l l ,  p r a c t i c a l  pl.;rposes t o t a l .  

The t u r b i n e  i n t a k e . w o u l d  have t o  b e  s c r e e n e d  and downstream m i g r a n t  f a c i l i t i e s  

p rov ided .  . . 

Downstream movement o f  j u v e n i l e  sa lmon ( s m o l t s )  would o c c u r  i n  Pfarch, - - _ _  

h p r i l ,  May and . p o s s i b l y  J,une. Downstrea~n movement o f  j u v e n l l e  shad  would - - C__.. . 

.. . be  d u r i n g  l a t e  J u l y ,  August ,  September and p a r t  o f  O c t o b e r .  Downstream 
F - - . 

. . movement o f  a d u l t  salmon would b e  d u r i n g  la ' te O c t o b e r ,  November, ' l a t e  F e b r u a r y ,  

March and  A p r i l .  Downstream movement o f  a d u l t  s h a d  would b e  d u r i n g  l a t e  J u n e ;  
I .  . 

r-' . . .-- . .. 
- .  J u l y  and  August .  There  are probab ly  o n l y  two months  o f  tl:? y e a r ,  December 

and J a n u a r y  when t h e r e  would b e  l i t t l e  o r  no downstream rr:f:vement o f  e i t h e r  
. . 
. . 

. . s h a d  o r  salmon. 

. . . . - . .  Upstream movement o'f a d u l t  shad c a n  b e  e x p e c t e d  i n l ' i , , ? r i l ,  May, J u n e  

and e a r l y  J u l y .  Upsteam movement o f  a d u l t  sa lmon c a n  be  a n . t i c i p a t e d  i n  h a y ,  
- .  v 

. . J u n e ,  --- J u l y ,  August ,  September- ,and.October .  Upstream ru.15 o f  a d u l t  salmon . - - --- 

may d e v e l o p  i-n Piarch and A p r i l  i f  we c a n  a d a p t  sa lmon .  f rom t h e  ~ r i t i s h  Isles 

t o  t h e  Farmin ton  R i v e r .  k r e . p r e s e n t l y  h a v e  some Sco t t i : ;h  salmon  re-smelts) 

. .  
whose p a r e n t s  e n t e r e d  t h e i r  home r i v e r  i n  e a r l y  Februar ! .  

I t  wduld o n l y  b e  r e a s o n a b l e  t h a t  t h e  owner and  o p i . r a t o r  o f - a  hydro  powcrsd 

g e n e r a t o r  would b e  r e q u i r e d  t o  i n s t a l l  f i s h  p a s s a g e  f a t i l i t i e s ,  b o t h  ups t ream 

and downstream as w e l l  a s  t h e  o p e r a t i o n  and  maintenanc.. .? o f  such  f a c i l i t i e s .  



Without  s u c h  a  s t i p u l a t i o n  o r  r e q u i r e m e n t  i t  would b e  a  c a s e  of  a.  s i n g l e  town 
. . 

b e n e f i t i n g  from, a  s ta te-owned f a c i l i t y  an:.] a  n a t u r a l  r e s o u r c e  a t  t h e  e x p e n s e  

i 
o f  a l l  o f  t h e  o t h e r . v a l l e y  towns and i n  f a c t ,  a l l  o f  t h e  p e o p l e  o f  t h e  s t a t e .  

+ While  a t  t h e  lower  C o l l i ~ l s v i l l e  dam a r e  somewhat d i f f e r e n t  
. . 

t h a n ' a t  t h e  u p p e r  dam t h e  b a s i c  p r e m i s e s  and r e q u i r e m e n t s  a r e  t h e  same. Two 

C. 
. f i s h w a y s  would b e  r e q u i r e d  a s  w e l l  a s  downstream m i g r a n t  f a c i l i t i e s .  I n s t a l l a t i o n ,  . 

o p e r a t i o n  and main tenance  o f  s u c h  f a c i l 3 t i e s  would o f  n e c e s s i t y  b e  t h e  

r e s p o n s i b i l i t y  of t h e  u s e r  agency .  Becncse  o f  t h e  d i s t a n c e  between tlle dam 
,' 

% _  

and t h e  power house  a  minimum f l o w  o f  I;.] c f s  i n  a d d i t i o n  t o  t h e  f i s l l r ~ a y  f l o w s  

. wo.uld- b e  necessa - ry  t o  . p r o t e c t  b o t h  sal.ta.,n and s h a d .  I11 a d d i t i o n ,  downstream 
0 

' . . m i g r a n t  f a c i 1 i t i . e ~  would b e  r e q u i r e d . a ! :  t h e  power h o u s e  n e a r  t h e  Lower f i s h -  
., '_ _ 

-$. . 
way. 

. . 
'.</ ... 3,. , 

Upper C o l l ~ . a s v i l l e  Dam 
- I '  . !  . . 

\ 

. . --'!;ithou t genera  t i o n  : 

Fishway 

- No dam-stream m i g r a n t  f a c i l i t i e s  r e q u i r e d .  

' . With g e n e r e t i o n :  
I' 

" ~ i s h w a y  a t  dam >49,4,000 
. Fishway a t  power hous!? . '  1 2 1 , 0 0 0  

Downstream m i g r a n t  . f e c i l i t i e s  
( i n c l u d i n g  s c r e e n i n g  o f  
i n t a k e )  

Tot ;t1 $365,000 

Flows r e q u i r e d :  

Upper f i s h v a y  a t  a t t r a c t i o n  w a t e r  
Power house  f  isliway 
D o w l ~ s  t r e a n ~  m i g r a n t  f a c i l i t y  

T o t a l  f l o w  r e q u i r e n m t s  

20 c f J  , I 0'4 
20 cis ,.,/,.>t~" ''D. 

1 2 0  c f s  



Without Generat ion: 
Breeching Dam $50,000 
.Fishway ( a l t e r n a t e )  121,000 

With   en era t  ion  : 
Fisi~way ( i n c l u d i n g ,  s t u b b  
f ishway from c a n a l  i n t o  I 

fl fishway a t  t h e  dam2 . $161,000 ' 

Power house f ishway 135.,000 / 
-. . - 

Downs t rcar~i  n ~ l g r n n  t 
f a c i l i t i e s  ( i n c l u d i n g  
screeni .ng o f  i n t a k ~ )  150,000 

T o t a l  $446,000 

Flows Requi'red : 

Upper fisliway a t  dam and 
minimum flows 100 c f s  

I 
! 

Lower fishway 20 c f s  
.- . .. . . 

Downstream migrant  f a c i l i t y  ' 2 0 ' c f s  . .. 
. . I  

I T o t a l  Flow Requirements 140 c f s  

- .  - I n  a l l  c a s e s  f ishways and f low r e q u i r e m e n t s  a r e  based on no ponding of 

w a t e r ,  no drawdown simple run  of t h e  r i v e r  o p e r a t i o n  w i t h  no wa te r  u s e  i n  
1 

exces s  of  in f lows .  
I 
i 
: .. .- . . . - ... . The above l i s t e d  cos t , e s . t ima te s  a r e  approximate  and a . re  b.ased on ' a v a i l a b l e  

1978 c o s t  f i g u r e s .  A minimum 10  p e r c e n t  annua l  i n c r e a s e  i n  c o s t  can be  

a n t i c i p a t e d  d u e  t o  i n f l a t i o n .  



Regislered 

Professional 

Engineer M I L O  C .  B E L L  
Consulting Engineer 

BOX 23 
MUKILTEO, WASHINGTON 98275 

January  27, 1979 

M r .  Rick ~ e t t i s  . - 

Sen io r  Assoc ia t e  
Development and Resources Corpora t ion  
455 C a p i t o l  Mall ' 

Sacramento, C a l i f o r n i a  95814 

Dear BP. B e t t i s :  

Enclosed you w i l l  f i n d  my i n i t i a l  r e p o r t  on t h e  examinat ion o f  
t h e  two dams on t h e  Farmington River  r e g a r d i n g  t h e  p o s s i b l e  i n s t a l l a -  
t i o n  o f  f ishways.  

To c o s t  t h e s e  i s  d i f f i c u l t ,  u n l e s s  t h e  r o u t e  o f  t h e  s t r u c t u r e  
is chosen and proved. I have a t tempted  t o  i n d i c a t e  a p o s s i b l e  r o u t e  
t h a t  would have t h e  minimum c o s t .  

The r e p o r t  p rov ides  a n  e s t i m a t e  o f  t h e  f l o w  requ i r emen t s  o f  t h e  
present ly-des igned  fishwzy f o r  t h e  upper  dam and a first e s t i m a t e  o f  
t h e  a l t e r n a t e  f lows  t h a t  would b e  r e q u i r e d  by a p o o l  and l a d d e r  type  
o f  fishway. A means o f  provid ing  t h e  neces sa ry  a t t r a c t i o n  f low 
through pumping .is a l s o  descr ibed .  

1 s h a l l  con t inue  t o  review my own r e p o r t  i n  l i g h t  o f  some o f  t h e  
q u e s t i o n s  I have r a i s e d  i n  i t ,  b u t  I b e l i e v e  t h a t  t h e  f i g u r e s  con- 
t a i n e d  t h e r e i n  w i l l  g i v e  your  d e s i g n e r s  t h e  o p p o r t u n i t y  t o  deve lop  a 
f e e l  f o r  t h e  neces sa ry  water  d i v e r s i o n s  from t h e  p o o l s  and,  p o s s i b l y ,  
an o v e r a l l  s t r u c t u r a l  c o s t ,  assuming t h a t  t h e y  a g r e e  w i t h  t h e  r o u t i n g  . 

t h a t  I have sugges ted .  

The problem o f  provid ing  adequate  f i s h  pas sage ,  b o t h  up and down- 
stream, is probably  complicated most ly by t h e  c o s t  o f  t h e  f ishway 
s t r u c t u r e s  and by t h e  water  needs as o u t l i n e d  i n  t h e  r e p o r t ,  a s  t h e r e  
is no q u e s t i o n  t h a t  p h y s i c a l  s t r u c t u r e s  can  b e  des igned ,  i n s t a l l e d  and 
opera ted .  

Encl  

JJS 
E :...;31 
RLII 
CEX 
EFH 
\:,->iG 

S i n c e r e l y  your s ,  



REPORT ON FARMINGTON RIVER DAMS FOR. FISIIWAY INSTALLATI::!:< 

. ... 

Statement o f  in t roduct ion:  . - 

. . . It is assumed, f o r  purposes o f  . . t h i s  r e p o r t ,  t h a t  t h e  l ro ta l  

p r o j e c t  w i l l  be descr ibed i n  t h e  o v e r - a l l  p r o j e c t  develop; f:nt r e p o r t  

by t h e  Development and Resources Corporat ion.  

. . 
-Data o n - f i s h  run  s i z e s ' n o t  a v a i l a b l e  i n  t h e  r e p o r t s  subn"f , 1 ted:; 

I t  is p o s s i b l e  t o  develop p h y s i c a l  s t r u c t u r e s  f o r   stream and 

dohmstream passage o f  f i s h ;  however, t h e r e  is no da ta -  i-ase g iven t o  

e s t a b l i s h  numbers o f  f i s h  t h a t  may b e  expected a s  a f f e c t i n g  s t r u c t u r e  

s i z e s ,  based on ( 1 )  r ecords  o f  t h e  h i s t o r i c a l  f i s h e r i e s . .  (2)  r e c o r d s  

of t h e  h i s t o r i c a l  spawning ' m e a s  and ( 3 )  c u r r e n t  envi ro i inenta l  con- 

d i t  ions .  

Data from Connecticut River Basin Study may b e  o f  va lue  i n  ! : ; tabl i sh ing 
run s i z e s :  '.., 
. . 

There, is a model f o r  shad reproduc t ion  i n  t h e  m a i . :  Connecticut  

River ,  which nay o r  may not  be a p p l i c a b l e  t o  t h e  Farmiligton River.  

This  is  presented  i n  t h e  p u b l i c a t i o n ,  "Connecticut R i . f s  Basin - A 

Framework f o r  Environmental Iinpact Evaluat ion ,"  prepa:sd  f o r  t h e  

Federa l  Power ~omrnission; December 1975. 

Knowledge o f  r u n  s i z e s  is e s s e n t i a l  i f  a large p1:pulation of 

fish is expected t o  r e t u r n  t o  t h e  a r e a s  above t h e s e  , i 6 lms ,  a s  a f i s h -  

way's s i z e  should accorrmtodate t h e  maximum r u n  with01 1. s i g n i f i c a n t  

de lay .  



Using.an a r e a  comparison b a s i s  (Farinington River t o  t o t a l  

Bas in) ,  which is  v a l i d  on ly  f o r  a generz.1 i d e a ,  t h e  Farmington River 

I 
I might suppor t  a s  many a s  40,000 shad i r .  its f u l l  l e n g t h  and 1,600 

, . . A t l a n t i c  salmon. It  is assumed t h a t  al.1 of t h e  A t l a n t i c  salmon would 

go above t h e  C o l l i n g s v i l l e  Dam, b u t  50 p e r  c e n t  o r  more o f  t h e  s h a d  

r' 
would spawn downstream. 

Temperature changes r e s u l t i n g  from water  s t o r a g e  t h a t  may a f f e c t  f i s h  
passage time: 

A s  h igher  temperatures (60 F f c ~  salmon and 70 F f o r  shad)  

a r e  c r i t i c a l  i n  passage, and lower -.:enperatures (42 F)  i n  salmon 

passage,  d a t a  on any changes from :rormal r i v e r  temperature brought  

about  by upstream s t o r a g e  would be most u s e f u l  i n  p r o j e c t i n g  

passage t ime f o r  shad and A t l a n t i c  salmon. 

:. Passage t i m e  i n  Lower Connecticut Rive::.: 

. . - -  - -  . -- ' - . . -I$, is - r e p o r t e d  . t h a t  in. . the-  Holyoke a r e a  o f  t h e  main Connecticut  

River ,  t h e  shad runs  should begin a t  approximately t h e  first o f  May 
/ 

and extend through t h e  first p a r t  o f . J 3 .  The A t l a n t i c  salmon runs  

- extend from t h e  middle p a r t  o f  A p r i l  t o  t h e  end o f  June,  wi th  a pro- 
-- 

j ec ted  f a l l  movement from t h e  middle p a r t  of September - - t o  the first 

p a r t  of November. -- 

As temperature is a fac tor~ ' :n .moaement ,  it must be  assumed t h a t  

t h e  'shad w i l l  no t  .begin t o  appea? u n t i l  t h e  r i v e r  tempera tures  are -. 

a t  41-42 F. They begin t o  spawl! a t  about  58 F, and can cont inue  t o  

spawn until the-ternperature.reaches 68 F. The A t l a n t i c  salmon probably 

w i l l  s t a r t  moving a t  t h e  same lcwer tempera ture  range ,  b u t  they have a 

spawning range  of up t o  approxi.mately 55 F. These temperatures a r e  



important f o r  two reasons: (1) if t h e  f i s h  were t o  be h e l d  below 

t h e  dams i n  t o o  warm water  they would d i e ,  o r  they  might no t  s u r v i v e  

t o  and through t h e i r  spawning pe r iods ,  and ( 2 )  a s  t h e  shad have a 

much higher temperature t o l e r a n c e ,  they  would be less a f f e c t e d  if he ld  

at higher  temperatures. Chronological  aging,  however, might s t o p  t h e i r  

movement. 

General spawning requirements: 

Both s p e c i e s  are s e l e c t i v e  spawners and, a p a r t  from t h e  necessary  

temperature g rad ien t s ,  they a l s o  r e q u i r e  s p e c i f i c  hydrau l i c  cond i t ions  " 

by which t h e  pavement o f  t h e  beds is formed and.maintained,  as w e l l  a s  

water  v e l o c z t i e s  over  t h e  spawning beds necessary  f o r  oxygen de l ive ry .  

This  means t h a t  i f  f i s h  are requ i red  t o  pass  above a dam f o r  s u r v i v a l ,  

t h e n  t h e  e f f i c i e n c y  o f  t h e  f i s h  passage must b e  considerably  g r e a t e r  

than i f  t h e  a d u l t  f i s h  could f i n d  s u i t a b l e  spawning a r e a s  and t h e  juve- 

n i l e  f i s h  s u i t a b l e  l i v i n g  a r e a s  below a dam. 

- ,  For shad,  v e l o c i t i e s  of  .S  f p s  over  spawning a r e a s  wi th  sand 

bottoms a r e  needed and, f o r  salmon, v e l o c i t i e s  o f  -75  t o  1 - 7 5  f p s  over  

spawning areas wi th  depths  ranging from .75 t o  2 f p s  are requ i red .  

Behavioral p a t t e r n s  of salmon and shad dur ing  passage i n  a fishway: 

The behavior p a t t e r n s  are demonst ra t ive ly  d i f f e r e n t  f o r  t h e  two 

species .  Salmon,wi l l  ascend f ishways as i n d i v i d u a l s  and may p r e f e r  

subsurface o r i f i c e s  t o  s u r f a c e  flows f o r  passage. Shad are more p e -  - 

' gar ious ,  they t end  t o  l i n g e r  i n  t h e  fishway pools ,  they t end  to s c h s o l  

and, hence, p a s s  i n  schools  r a t h e r  t h a n  indivzduals ,  and they p r e f e r  

su r face  passage t o  o r i f i c e  passage. These d i f fe rences  must be provided 



fop  i n  a fishway system and s u f f i c i e n t  al lowance made i n  t h e  pools  

f o r  t h e  f i s h  t o  r e s t  and t o  accumulate. 

~ a s e d  on body length ,  both  salmon and shad are s t r o n g  s w i m m e r s .  

A fishway system designed t o  pass  bo th  s p e c i e s  must be designed t o  

a l low f o r  t h e  condi t ions  b e s t - s u i t e d  t o  t h e  s p e c i e s  t h a t  r e q u i r e  

t h e  g r e a t e s t  a s s i s t ance .  I n  t e s t s  o f  t h e  Denil-type fishway, salmon 

w e r e  found t o  pass  wi th  b e t t e r  t h a n  90 p e r  c e n t  e f f i c i e n c y ,  whereas, 

under t h e  same condi t ions ,  shad passed wi th  on ly  30 p e r  c e n t  e f f i c i e n c y ,  
,- '. 1 

t h e  shad r e q u i r i n g  many more hours o f  passage t i m e .  J 

! 

Four t u r b i n e s  t o  be i n s t a l l e d :  , 

The d a t a  s e n t  i n d i c a t e  t h a t  tw& t u r b i n e s ,  wi th  a combined flow of  

up t o  1,100 c f s ,  may be i n s t a l l e d  a t  each'dam. 

Use o f  hydrographic d a t a  f o r  determining t h e  t i m e  o f  fishway use: 

Based on t h e  hydrographs s e n t  t o ' m e ,  as r e l a t e d  t o  t h e  passage 

t i m e  as mentioned i n  t h e  yea r  1966, it is shown t h a t  t h e r e  would 

, have been no s p i l l  a t  ei ther ,  s t r u c t u r e  w i t h  t h e  above 'water uses  and,.,, 

hence, a fishway a t  t h e  dam i tself  (without  a n  a t t r a c t i o n  s p i l l )  would 

n o t  have r e s u l t e d  i n  proper passage. Conversely, i n  June,  1968, 

t h e r e  werd pe r iods  of s p i l l  when t h e  f i s h  would have been a t t r a c t e d  . 

t o  t h e  sp i l lway  s e c t i o n  of  t h e  dam. 

Agency requirements: 
- 

The c u r r e n t  r eques t s  o f  t h e  agenc ies  under t h e  cond i t ions  a t  

t h e  dams have been t o  r e q u i r e  fishway passage f a c i l i t i e s  a t  t h e  

powerhouse, as w e l l  as t h e  spi l lway dams. 



The reason  f o r  t h e s e  requirements is t h a t  i n  t h e  even t  o f  

s p i l l s  i n  excess  o f  t h e  power requirements,  t h e  f i s h  would b e  

t rapped between t h e  sp i l lway  and t h e  t a i l  r ace .  : It is i n d i c a t e d  

t h a t  t h e r e  is a r i v e r  . . channel ,  as w e l l  a s  a powerhouse channel ,  

which would aggravate  t h i s  condit ion.  Conversely, if  a l l  o f  t h e  - .  

water  were t o  b e  taken through t h e  power wheels throughout  most o f  
- -- 

t h e  yea r ,  t h e r e  then  would be l i t t l e  o r  no a t t r a c t i o n  a t  t h e  s p i l l -  

way dam, u n l e s s  water were s p i l l e d  s p e c i f i c a l l y  f o r  t h a t  purpose 

o r  t h e  fishway f low augmented. The f i s h  would b e  trapped i n  t h o  

t a i l r a c e  a rea .  

To o b t a i n  passageway, then,  fishways would be needed t o  r e c e i v e  

f i s h  i n  t h e  sp i l lway a r e a  when t h e r e  is  a s p i l l  and a t  a l l  t imes  i n  
. 3  

t h e  t a i l r a c e  when t h e  powerhouse is opera t ing .  

Types of '  f ishways t h a t  could b e  recommended:' 

I The pool- and weir-type fishway wi th  s u r f a c e  a t t r a c t i o n  and t h e  

Denil-type a r e  t h e  two b e s t  s u i t e d . '  A s  t h e  Denil-type a l r e a d y  has .. 

been presented  f o r  p o s s i b l e . i n s t a l l a t i o n  a t  t h e  upper dam, t h e  criteria 

f-. f o r  such w i l l  be  d i scussed  be fo re  l ead ing  i n t o  t h e  g e n e r a l  d i s c u s s i o n  

o f  a l t e r n a t e  d e s i g n s ,  flow requirements,  and sources  for a t t r a c t i o n  

water.  

The designed fishway f o r  t h e  upper dam: 

The fishway shown by t h e  Macchi Engineers f o r  t h e  Department of 

-- Environmental P r o t e c t i o n  i c  oPaPhc Denil-type. 'rhe des ign ,  apparen t ly ,  

is pred ica ted  on t h e  lower dam being reir~uved and no power i n s t a l l a t i o n  

a t  t h e  upper dam and , ' hence ,  one fishway f o r  the  t o t a l  system. The 

des ign calls f o r  a v e l o c i t y  through t h e  s l o t t e d  s e c t i o n  of approximately 



4 f e e t  per  second and an opera t ing  dep th  o f  4 f e e t ,  r e g u h i n g  1 6  cubic 

f e e t  p e r  second. Without t h e  2 f e e t  of s p l a s h  'board, .:he f low requ i re -  

ment would be 8 second f e e t .  The des ign  provides f o r  3n ent rance  with 

a n  adjacent  a t t r a c t i o n  flow through a s p i l l .  It has  ::- f i s h  c o l l e c t i n g  

and s o r t i n g  a r e a  a t  t h e  upper end. The upper s e c t i o n  o f  t h e  fishway 

is important t o  t h e  agencies b u t  n o t  important  i n  tht.  passage o f  f i s h .  

The genera l  s lope  is 1 t o  8 and it has  an  i n t e r i o r  width o f  4 feet and 

a t o t a l  drop of  1 2  f e e t .  

The genera l  advantage 'of  t h i s  des ign  is t h a t  i-;I would o p e r a t e  

without  a flow c o n t r o l  s e c t i o n  a t  t h e  upper end. 

b .  

The disadvantage of t h e  Denil  fishway is t h a t  t h e r e  are no res t ing . :  

a r e a s ,  except t h e  e n t r a n c e , . t u r n s  and e x i t s .  The f i s h  must p a s s  f r o m  
.. . 

t h e  e x i t  t o  t h e  t u r n  and from t h e  t u r n  t o  t h e  o u t l e t  without  pausing. 

The fishway run l eng th  shown h e r e  is a t  t h e  upper l i m i t  f o r  shad,  

and shad would r e q u i r e  approximately 60 seconds t o  p a s s  through one 

l eg .  Approximately 30 f i s h  p e r  hour could  be  expected,' which would 

g ive  'a passage of  between 300 and 400 f i s h  p e r  day.  his would a l low 

f o r  a run o f  between 18,000 and 24,000 f i s h  i n  a season. Shad would : :  

l i n g e r  i n  t h e  turn pool and t h e r e  could  be  de lays  and accumulation o f  

1 t o  2 hours, s o  t h e  t u r n  pool  would have to. be  m a t e r i a l l y  inc reased  

(by almost ten-fold) .  

For A t l a n t i c  salmon, based upon a n  e s t i m a t i o n  o f  1,600 i n  a 

season,  t h e  t u r n  pool ' s  capac i ty  would only  have t o  be  doubled i n  s i z e .  
- .  

One of t h e  problems i n  pass ing shad is t o  accumulate and hold 

them a t  t h e  entrance.  The c u r r e n t  fishway desigi l  does not  provide f o r  

a n  accumulation pool  of  any major s i z e .  



7 

Without some method of accumulating shad,  t h e  e f f i c i e n c y ' o f  t h e  

t o t a l  system would be  l e s s  than 50 p e r  cent .  Discharges from t h e  

en t rance  probably should be made p a r a l l e l  t o  t h e  d i scharge  f r o m  t h e  

a u x i l i a r y  water s l o t ,  i n  o rder  t h a t  t h i s  would no t  mask o u t  t h e  

en t rance  a t t r a c t i o n  flow. This could be  accomplished wi th in  t h e  

des ign  parameters shown., and is no.problerq. . - 

.The upper holding pool  is no t  desc r ibed  h e r e  ' a s ,  a s  previously  

s t a t e d ,  it has  no effect on f i s h  passage. Genera l ly ,  once t h e  f i s h .  

have ascended t h e  dam and arle i n  t h e  pool ,  t h e y  can be  trapped a n d . .  

he ld ,  i f  requ i red .  : 

, .  The major problem with t h i s  i n s t a l l a t i o n  is t h a t  it is a t  t h e  

sp i l lway  dam and would have t o  depend upon a n  a t t r a c t i o n  f low, i n  
..,&? .. . . ",,' . .. 

a d d i t i o n  t o  t h e  1 6  second f e e t ,  t o  draw t h e  f i s h  away from t h e  tur- 

b ines .  If t h i s  a t t r a c t i o n  flow were a s  much as 16 , second  feet,  

g i v i n g  a t o t a l  a t t r a c t i o n  flow o f  approximate ly  32 second feet ( f i s h -  

way and s p i l l w a y ) ,  t h e  m i ~ i i m u m  flow o f  t h e  r i v e r  would a t  t imes  be 

requ i red  a t  t h i s  po in t  f o r  t h e  fishway system. 
,-' 

Other types  o f  f i s h  passage systems t h a t  might be considered:  

Mechanical lifts. The advantage of t h i s  t y p e  o f  system would 

be  t h a t  it would no t ' r equ i re  water  from t h e  forebay and t h e  a t t r a c t i o n  

water could be  pumped. f he disadvantage is t h a t  it ' r e q u i r e s  mainten- 

ance and, a t  t h i s  t i m e ,  such systems are manually c o n t r o l l e d ,  al though 

. automatzc equipment could be i n s t a l l e d .  The system would have t o  - 

inc lude  a crowder i n  t h e  c o l l e c t i o n  a r e a  t o  i n s u r e  t h a t  t h e  f i s h  could 

b e  quickly  d e l i v e r e d  t o  t h e  bucket and t h e  bucket  r a i s e d  f o r  dumping 

i n t o  t h e  forebay. This would r e q u i r e  some measurement o f  t h e  numbers 

involved t o  i n s u r e  t h a t  t h e r e  would b e  no over-crowding. 



Locks. This type of f i s h  passage would not be general ly  recom- 

mended. A lock could be pr imari ly  a s t e e l  tank and t h e  f i s h  could be 

ra ised i n  t h e  same manner t h a t  a  boat is brought t o  an upper surface:  

The disadvantage of locks is t h a t  they requi re  mechanical maintenance 

and, a t  t h i s  time, such systems a r e  manually controlled.  Automatic 

equipment has been t r i e d  but  has not  been found completely successful .  
. - 

The system would have to ' . include a  crowder i n  t h e  co l l ec t i on  a r e a  i n  

order t o  insure  t h a t  t h e  f i s h  could be quickly d e l i v e r e 2 t o  t h e  lock.  

and t h e  lock r a i s ed  t o  forebay l eve l .  This would requiz-e some measure-. 
. .. 

ment of t h e  numbers involved t o  insure  t h a t  t h e r e  be no over-crowding. 

'River l eve l s  a s . r e l a t e d  t o  f i s h  passage: 

I understand t h a t  t h e  r i v e r  has been brought undef lcontrol  and t h a t  
LV . 

a reasonably low flood l e v e l  can be an t ic ipa ted .  If t h e  records  fur -  

nished a r e  represen ta t ive  of t he  cur ren t  s i t u a t i o n ,  an  upper l e v e l  o f  
/' 
\ 

about 2,000 c f s  f o r  an operat ing ' range could be es tabl ished.  This would 

not produce water l e v e l s  a  g r e a t  d e a l  d i f f e r e n t  than those created a t  
. . 

lower flows by t h e  use of f l a s h  boards; thus  a n  operating range of ap- 

proximately 2.5 f e e t  could be u t i l i z e d .  . Above t h i s  l e v e l  t he  fishway 

system could beconk inoperat ive ,  but t h e  records  i nd i ca t e  t h i s  as 

occurring only a t  1- o r  2-day i n t e r v a l s  during t h e  f i s h  pzssage time. 

Use of a power'house canal  f o r  f i s h  passage: 

b 
The most economical loca t ion  f o r  a  fishway o r  any device f o r  f i s h  

- passage a t  t h e  powerhouse would include t h e  u t i l i z a t i o n  of  t h e  power 

canal  a s  t h e  r i v e r  t ranspor t  system. If t h e  average veloci ty  i n  t h e  

canal  does not exceed 3 f p s ,  it could be expected t h a t  t h e  na tu ra l  

shore l i n e  ve loc i ty  would be i n  t h e  2 fp s  o r  less range, which is 



s a t i s f a c t o r y  f o r  upstream movement. There probably  a l s o  would be 

r e s t i n g  a r e a s ,  The f i g u r e s  given t o  m e  i n d i c a t e  t h a t  t h e  c a n a l  veloc- 

i t i e s  would be l e s s  . than 3 f p s ,  and it may be'  accepted  t h a t  t h e  power 
. . ... 

. c a n a l s ,  wi th  twice  t h e  average flow o f  t h e  r i v e r ,  would c o n s t i t u t e  

accep tab le  passageway. . - .  

.. - .  

C ~ i t e r i a  f o r  a poo l  and o v e r f a l l  fishway: - - 

. . . .  
The drop between pools  should n o t  exceed 1 f o o t .  A s a t i s f a c t o r y  

poo l  s i i e  can be 8 '  t o  10  feet long,  5 feet wide and 5 feet .deep, o r  

any o t h e r  dimensions t h a t  would g i v e  a p o o l  volume o f  approximately 

240 cub ic  f e e t ,  with a min-imum o f  3 k i n c h e s  o f  depth .  The upper range 

. o f  d i scharges  through t h i s  pool  can va ry  from 16fo-20-cfs and g i v e  
c: 

s a t i s f a c t o r y  passage condi t ions .  

The fishway w i l l  work s a t i s f a c t o r i l y  i f  it is  5-02-6--feet wide, 

w i t h  notches  approximately 1 8  inches  wide a t  each s i d e  and wi th  t h e  
(- 
\ 

w e i r  c e n t e r  blocked o u t .  This  g i v e s  f l e x i b i l i t y  i n  opera t ion  i n  t h e  

fo l lowing fashion:  During t h e  maximum passage  t ime .  both  notches 

should  remain open, b u t  dur ing  t h e  e a r l y . a n d  l a t e  p a r t  of t h e  r u n s  

it would b e  p o s s i b l e  t o  c l o s e  t h e  notches  on one s i d e .  The f low pa t -  

/ 
t e r n  w i t h  bo th  notches open r e q u i r e s  9 second feet  and, w i t h  one s i d e  

open, 4.5 second f e e t .  Each pool  provides  r e s t i n g  a reas .  A pool  

would accommodate 125 shad, e i t h e r  r e s t i n g  o r  moving, o r ,  i n  a ladde? ,  

wi th  20 poo l s ,  up t o  2,000 f i s h .  Allowing 2 hours  o f  passage t i m e  i n  

20 feet  o f  e l e v a t i o n ,  t h i s  would accommodate t h e  ar.climulated f i s h  an>, 

probably,  t h e  maximum number i n  a given poo l  would n o t  exceed LOO 

dur ing  t h e  maximum hour of  movement. 

* 



The A t l a n t i c  salmon, being r e l a t i v e l y  f e w  i n  ncnbers compared with 

t h e  shad,, would ,y+t be  s o  a f f e c t e d  by space a s ,  prchably no t  more 

than 64 f i s h  would appear i n  a maximum hour and wolrld pass  i n  an  hour. 

(. The amount o f  f i s h w a y ' a t t r a c t i o n  f low needed, o f  course ,  v a r i e s  

when measwed a g a i n s t  t h e  counter  a t t r a c t i o n  f lows? It can be assumed 

t o  be 3 p e r  c e n t  of a counter  a t t r a c t i o n  flow, req l t i r ing  approximately 
. - 

30 second feet i n  t h e  powerhouse channel and a 1ircl.t o f . 6 0  second f e e t  

a t  t h e  spil lway.  The added a t t r a c t i o n  f low a t  the: ,spi l lway would come 

from overflow d i scharge  and not '  from power water .  The added f low i n  

t h e  powerhouse channel  would come from pumping, fclc which on ly  1 f o o t ,  

p lus  f r i c t i o n a l  l o s s ,  i n  t h e  system is needed. 

Assuming. t h a t  t h e  fishway system s u p p l i e s  a-fi la xi mum of 9 cfs, 

approximately 20 cfs would b e  requ i red  t o  b e  pumL3ed. These f i g u r e s  

can be a l t e r e d ,  depending on t h e  a b i l i t y  t o  creaiye s a t i s f a c t o r y  en t rance  

condi t ions ,  based on knom phys ica l  f a c t o r s  i n  tl:e prototype,  which a r e  

not  a v a i l a b l e  f o r  t h i s  i n i t i a l  r e p o r t .  

A poin t  t h a t  would be  w e l l  worth spending a d d i t i o n a l  r e s e a r c h  t i m e  
r 

on, and something f o r  which, a t  t h i s  t ime,  I do n o t  have s a t i s f a c t o r y  

d a t a  f o r  t h e  Connecticut R i v e r , . i s  t h e  t i m e  of day i n  which t h e  shad do 

pass  and t h e  t i m e  o f  day i n  which they do n o t  pass .  Assuming t h a t  t h e  

shad o f  t h e  Columbia River r e a c t  t h e  same as t h e  shad of t h e  Connecticut 

River, t h e  n i g h t  counts  a t  Bonneville Dam would d i s c l o s e  whether t h e  

shad continue t o  move i n  t h e  fishway system dur ing t h e  n i g h t  per iod.  Of 

more importance i s  whether they cont inue  t o  e n t e r  t h e  fishway dur ing t h e  

darkness period.  I n s o f a r  as salmon are concerned, t h e y  do no t  move i n t o  

t h e  fishway a t  n i g h t  but cont inue  t o  move w i t h i n  a fishway structure, 

probably t o  t h e  upper pools.  They do no t  e x i t  i n t o  t h e  r i v e r .  



'Assuming t h a t  t h e  f i s h  r e a c t  as desc r ibed  above, t h e r e  would b e  

no need f o r  supplying a t t r a c t i o n  water dur ing  t h e  dark  period.  The 

fishway must cont inue  t o  opera te ,  a s  t h e r e  would b e  f i s h  i n  t h e  

s t r u c t u r e  o r  i n  t h e  ent rance  bay. Assuming a 12-hour per iod of day- 

l i g h t  and darkness,  t h i s  could r e s u l t  i n  a 12-hour   ass age day o r  t h e  

a t t r ac t ion  of f i s h  from t h e  r i v e r  i n t o  t h e  fishway system, r e q u i r i n g  

a 12-hour per iod o f  a t t r a c t i o n  flows.. . 

The counter  a t t r a c t i o n  flows, aga in ,  a r e  based on t h e  average 

flows i n  t h e  r i v e r  and, t o . r e f i n e  t h e s e  f i g u r e s  f u r t h e r  would r e q u i r e  

power s t u d i e s  showing t h e  s p e c i f i c  t imes  i n  which maximum and minimum 

flows would be passed through t h e  t u r b i n e s .  It would b e - p o s s i b l e  t o  
I 

reduce t h e  amount of  t h e  a t t r a c t i o n  f low propor t iona te ly  t o  t h e  counter  

. a t t r a c t i o n  flow during per iods  of  reduced power production.  A precaut ion,  

however, i n  regard  t o  f low manipulat ions would b e  t h a t  a minimum n i g h t  

d ischarge  would be needed t h r o u g h . t h e  power wheels t o  maintain s u i t a b l e  
f 

environmental condi t ions  t o  hold t h e  f i s h  i n  t h e  v i c i n i t y  o f  t h e  power- 

house t a i l r a c e .  

Routing : 

A fishway ent rance  is needed t o  a t t r a c t  t h e  f i s h  from t h e  t a i l  

r a c e s  o f  t h e  powerhouses. 

A fishway ent rance  would be  needed a t  t h e  sp i l lway  dam only  i f  

s u f f i c i e n t  s p i l l  occurs dur ing t h e  upstream migra t ion per iod t o  t r a p  

s i g n i f i c a n t  numbers of  f i s h .  

The power cana l s  appear t o  provide  r i v e r  passage cond i t ions ,  if 

t h e  f i s h  are introduced i n t o  a canal: 



An a l t e r n a t i v e  t o  providing a s e p a r a t e  f ishway f o r  t h e  sp i l lways  

would be  t o  e l i m i n a t e  a l l  s p i l l s  below 2,000 second f e e t  a t  t h o s e  

rl po in t s .  (This  q u a n t i t y  is s u b j e c t  t o  f u r t h e r  review o r  s tudy. )  
'. 

The amount o f  s p i l l  would be  t h a t  q u a n t i t y  l e s s  t h e  power w a t e r  

use. 

Spi l lways  a r e  ind ica ted  a t  both  dams i n  t h e  c a n a l s  immediately up- 
- - 

s t ream from t h e  powerhouses. I n v e s t i g a t i o n s  should  be  made o f  t h e s e  t o  

determine whether they can d i scharge  t h e  q u a n t i t y  above t h e  power r equ i re -  

ments ( t o  2,000 c f s )  o r  be  r econs t ruc ted  t o  accomplish t h i s .  

On t h e  r i v e r  s i d e  o f  t h e  pvderhouse, a t  bo th  t h e  upper and lower 

dams, it is suggested t h a t  a channel  b e  c r e a t e d  wi th '  a "V" t r a p  ent rance .  
1 

This  channel  need n o t  be  over 6 f e e t w i d e  and a minimum o f  3 feet  deep 

a t  low r i v e r  flow. 

. The fishway proper  would be  a s e r i e s  o f  s t e p s ,  u t i l i z i n g  one wa l l  

o f  t h e  c a n a l ,  if p o s s i b l e ,  w i t h . o n l y  one new o u t e r  wa l l .  It would be  

roofed over  a t  t h e  c a n a l  sp i l lway a r e a .  I t  t h e n  would fo l low a long t h e  

c a n a l  w a l l  u n t i l  it reached t h e  e l e v a t i o n  o f  t h e  s p i l l w a y ,  p l u s  2 feet 

( f l a s h  board r e g ~ l a t i o n ) .  If t h e  foundat ion  o f  t h e  c a n a l  w a l l  would 

n o t  permi t  t h e  u s e  o f  t h e  w a l l  a t  t h e  downstream end,  t h e  f ishway would 

b e  cons t ruc ted  through t h e  n a t i v e  rock  a t  t h a t  po in t .  The e l e v a t i o n  o f  

t h e  o u t e r  w a l l  a t  t h e  downstream end would be e q u i v a l e n t  t o  a d i scharge  

o f  3,000 c f s  i n  t h e  n a t u r a l  r i v e r  channel.  

It xould be proposed t o  e n t e r  t h e  c a n a l  by t w o  ga ted  o r i f i c e  open- 
- 

i ngs ,  one i n  u s e  when t h e  f l a s h  boards are n o t  i n  p l a c e  and one f o r  use  

when t h e  p o o l  is r e g u l a t e d  by f l a s h  boards.  

A c o n t r o l  s e c t i o n  would b e  needed and can b e  des igned if t h i s  r o u t i c ?  

is s a t i s f a c t o r y .  



I t  appears t h a t  a t  t h e  upper dam t h e  c a n a l  w a l l  is vsed as a n  

extens ion o f  t h e  spi l lway.  To u t i l i z e  t h i s  r o u t e  would r e q u i r e  t h a t  

t h e  c a n a l  wa l l  be  r a i s e d  along t h e  fishway r o u t e  t o  t h e  :lead equiva- 

' &  
l e n t  t o  2,000 second f e e t  o f  d ischarge .  

. 
If it were no t  p o s s i b l e  t o  s p i l l  t h e  d i f f e r e n c e  i n  ?ewer water ,  

and t h e r e  continued t o  b e  a s p i l l  a t  t h e  s? i l lway dam, i t  is suggested 

t h a t  an examination be made o f  t h e  p o s s i b i i i t y  of creat5.ng a channel ,  

s l o p i n g  upstream wi th  a 180° en t rance  a t  t h e  base  o f  t h c :  sp i l lway  

s t r u c t u r e .  This channel would e n t e r  t h e  fishway systen. a t  t h e  propep., 

l e v e l  by a "Y" connection, 'wi th  a d d i t i o n a l  water f r o m  ?: ,~e fosebay 

added a t  t h i s  poi-nt t o '  supply t h e  lnecessary a t t r a c t i o n  d a t e r  down, the . 

c a n a l  l ead ing  t h e  f i s h  t o  t h e  fishway b u i l t  from t h e  t ; : i l race .  
5: 

The r e p o r t  prepared by t h e  Department o f  ~ n v i r o n m i ~ % a l  P r o t e c t i o n  '" 

C 

g i v e s  c o s t  f i g u r e s  f o r  one and two fishways. I have II.:)~ checked t h e s e  
> 

b u t  they  i n d i c a t e  a c o s t  o f  between $6,000. and $8.,000. p e r  v e r t i c a l  

foo t .  

The f i g u r e s  given i n  t h a t  r e p o r t  f o r  t h e  s c r e e n i ~ i g  o f  t h e  power 

i n t a k e  i n d i c a t e  t h a t  a f i x e d  type  of s c r e e n  w a s  cons idered ,  which would 

have t o  be  a louver  type  and, i f  s o ,  should  b e  combined wi th  a t r a s h  

r a c k  t o  e l imina te  t h e  need o f  two s t r u c a r e s .  

, General downstream f i s h  passage problems: 

The heads a t  t h e  dams w i l l  n o t  c r e a t e  v e l o c i t i e s  i n  t h e  s p i l l s  

g r e a t e r  than 40 feet p e r  second a t  which v e l o c i t y  shea r ing  i n j u r i e s  

commence. 

Zo determine t h e  success  o f  passage  through any t u r b i n e ,  addi-  

t i o n a l  d e t a i l s  such as RPM, nega t ive  pressure, b l a d e  c lea rance ,  

# 



machine e f f i c i ency  and f i s h  s i z e  a r e  r equ i red .  The ' f i s h  s i z e s  w i l l  

depend on food supply and temperature. The young shad should range 

from 3 t o  5 inches  i n  length .  The young salmon should range from 5 

to  7 inches  i n  length .  

The downstream migrat ion t imes f o r  shad are October and November, 

and for . sa lmon 'Apr i1 ,  May, June, October and November. - - 

A s  t h e r e  w i l l  be no s p i l l  i n  October, y e a r s  o f  no s p i l l  i n  Novem- 

b e r  and y e a r s  o f  l i t t l e  s p i l l  t i m e  du r ing  A p r i l ,  May and June,  it must 

, b e  assuined t h a t  t h e  f i s h  must pass  through t h e  t u r b i n e s  o r  t h a t  s p e c i a l  

by-passes w i l l  be  requi red .  

Addi t ional  information w i l l  b e . r e q u i r e d  t o  d e ~ m i n e  t h e  u s e  o f  a  

t r a s h  r a c k  a s  a  d i v e r t i n g ' l o u v e r ,  which would b e  t h e  l e a s t  expensive 

s c r e e n  i f  screening were t o  be  reques ted  o r  cons idered .  The louvers  

are t h e  least e f f i c i e n t  o f  t h e  f i s h  s c r e e n s  and on ly  a-judgment a s  t o  

t h e  combination o f  t h e  e f f e c t i v e n e s s  o f  l o u v e r  guidance and a b a s i c  

seasonab le  l o s s  i n  t h e  t u r b i n e s  would m a k e . i t  p o s s i b l e  t o  determine 

whether  t h e  c o s t  o f  providing complete f i s h  s c r e e n i n g  c68ld be  borne '.. 

by t h e  p r o j e c t .  

.- . 
. Obviously, any water  froa t h e f o r e b a y  used for t h e  fishways might 

be considered  a s  a f i s h  by-pass supply. 

I sugges t  a t  t h i s  t ime t h a t  t h i s  s u b j e c t  b e  l e f t  open u n t i l  t h e  

q u e s t i o n  of whether upstream passage can b e  s u c c e s s f u l l y  answered. 

Milo C. D e l l  
January  27, 1979 



M I L O  C. B E L L  
consul fin^ Engineer 

BOX 23 
MUKILTEO, WASHINGTON 98275 . . 

February 14,  1979 

-- 
C " 

H r ,  Rick B e t t i s  
Sen io r  Assoc ia te  . - 
Development and Resources Corpora t ion  
455 C a p i t o l  Mall 
Sacramento, C a l i f o r n i a  95814 

Do= Mr. J3eP.ti.s: 

I telephoned Dean P o r t e r f i e l d  from Boston and a r rznged  t o  meet him on 
February 2 i n  h i s  o f f i c e  i n  Canton Center .  We had lunch togAther and s p e n t  
t h a t  t ime d i s c u s s i n g  probierns. H e  t h e n  d rove  me ' t o  t h e  two dams f o r  
s i te  inspec t ions .  , . . 

I f i n d  t h a t  they  a r e  q u i t e  concerned.wi th  t h e  fishe'i-ies problems as 
t h e y  may have first p r i o r i t y  on . t h e  w a t e r ,  b u t  would . l i k e  -to u t i l i z e  it' a s  , 

l o n g  as p o s s i b l e ,  o r  a s  rnuch as p o s s i b l e ,  f o r  hydro purposes.  

During lunch t h e  fo l lowing p o i n t s  were d i s c l o s e d .  The s t o r a g e  dams r 

upstream do block t h e  f i s h  and t h e r e  is no p l a n  a t  t h i s  t i n e  f o r  f i s h  passage 
a t  t h o s e  p r o j e c t s ;  on t h e  o t h e r  hand, t h e r e  is no r e a s o n  t h a t  it cou ld  no t  be 

'added i f  t h e  f i s h  r u n s  developed. T h e r e . a r e  t empera tu re  d a t a  a v a i l a b l e ,  which 
would h e l p  i n  de termining t h e  env i ron~nen ta l  c o n d i t i o n s  below t h e  s to rage 'dams  
and above t h e  low head dams under d i scuss ion .  The * lash  boards  used a t  t h e .  
upper dam apparen t ly  a r c  i n s t a l l e d  annua l ly  by a l o c a l  group who u t i l i z e  t h e .  
pond f o r  water  s k i i n g ,  b o a t i n g  etc. 

From t h e  f i e l d  i n s p e c t i o n  t h e  fo l lowing  facts are e v i d e n t :  

1. Thc f l a s h  bozrds l e a k  bc..dly, which i s  nc, proble:n as long as t!le 
water  i s  n o t  k i n g  uscd fcr s q  purpose. 

' 

2 .  There is a new housifig development w i t h i n  t h e  f l o o d p l a i n  upstres: 
from t h e  upper dan~. 

3. An . i ce  jam has  formed i n  t h e  a r e a  above t h e  upper dam--there were 
chunks o f  i c e  i n  the. ~ u t l y i n g  brush .  .. I .  - .  

4. Genera l ly ,  except  for the.above-mentioned new housing,  eve ry th ing  
e l s e  is o u t  o f  t h e  f l o o d p l a i n .  . . .. 

i.. . 3 . . . ..-. 
I 

5 .  I n  view o f  t h e  c o n t r o l l e d  f lood  c o n d i t i o n s ,  it might be p o s s i b l e  
t o  i n s t a l l  more permanent-type f l a s h  boards ,  w i t h  l i t t l e  o r  no '  
leakage ,  and s t i l l  mainta in  t h e  f lood backwater l e v e l s .  Th i s  would 
provide  e a s i e r  annual  o p e r a t i o n s  and makc more p r a c t i c a l  t h e  . 

sugges t ion  f o r  a fislrway o11ly a t  t h e  powerhouse. . . .- 

I found a t  t h e  upper dam sometliing, t h a t  I had n o t  unders tood,  and t h a t  was 
t h a t  on t h e  left bank f h c r c  is a s p i l l w a y  c r e s t  w i t h  f l a s h  boards  and a p o s s a l e  I 

I 



M r .  Rick Bet t is  
February 14 ,  1979 
Page two 

( 

. g a t e d  a r e a .  The gated  sp i l lway  could be used t o  h e l p  i n  mainta in ing pond 
l e v e l s  up t o  2,000 cfs. This would a l s o  hold  t h e  f i s h  i n  t h e  a r e a  n.ear t h e  
power wheels. . - .  . . 

C A t  t h e  lower dam, where I had assumed t h a t  t h e r e  might be  a w a l l  and 
t h a t  t h e  d i i - t  shown on t h e  p lan  was from m a t e r i a l s -  c leaned from t h e  d i t c h ,  
I f i n d  t h a t  t h i s  is not  s o  a s  it is obvious t h a t  t h i s  was a p a r t  o f  the, 
o r i g i n a l  c o n s t r u c t i o n  and t h a t  t h e r e  is  no w a l l  and,  hence, t h e  f ishway 
would have t o  be  a coap le te  flume i n  t h e  lower s e c t i o n  above t h e  powerho~se .  

C There was no oppor tuni ty  t o  examine i n  d e t a i l  t h e  s p i l l  g a t e s ,  b u t  it 
appezred t h a t  both  could be u t i l i z e d  by r o o f i n g  o v e r  t h e  fishway a d j a c e ~ t  
t o  them where t h e  proposed fishway r o u t e  would p a s s  under t h e i r  outf low. 

! .  
. . 

/ 

A s  t h e  lower pool  is apparen t ly  is n o t  used f o r  r e c r e a t i o n a l  purposes,  
it 'might be p o s s i b l e  t o  have a f o o t  o r  s o  o f  r e g u l a t i o n  i n  t h i s  poo l  i f  t h e  

< dam h e i g h t  were increased by some permanent . type  o f  f l a s h  board., 

M r .  P o r t e r f i e l d  was o f  t h e  opinion t h a t  a meeting wi th  t h e  S t a t e  o f f i c i a l s  
who are i n t e r e s t e d  i n  t h e  p r o j e c t  would be  f r u i t f u l  and h e  asked i f  I were t o  
1-eturn t o  t h e  a r e a  whether I would cons ide r  meeting wi th  them. , I  advised him 
t h a t  I would be prepared t o  do s o  and t h a t  it w a s  powsible t h a t  I would he  

T back i n  t h e  Boston a r e a  i n  about 6 weeks. 

H e  made an  i n t e r e s t i n g  comment t h a t  it might be p o s s i b l e  f o r  a t i m e  t o  
h a u l  f i s h . f r o m  t h e  Rainbow Dam ~ o u n d  t h e  p r e s e n t  p r o j e c t s  u n t i l  t h e  r e t u r n  
r u n  was assured.  I n  any event ,  w e  d i scussed  t h e  q u e s t i o n  o f  timing and it 
is obvious t h a t  i f  only h t l s n t i c  salmon and shad are t o  be  considered,  . t h e r e  
would be  no p o i n t  i n  opera t ing  t h e  f ishway system u n t i l  f i s h  had ascended 
Rainbow Dam and perhaps wi th  two days o f  t r a v e l  t ime  allowed between Rainbow 
Dam and t h e  lower o f  t h e  two dams. This  means t h a t  t h e  a c t u a l  r u n  t ime can 
b e  g iven  a thorough s tudy a n d . t h a t  water  need n o t  b e  passed a t . t h e s e  dams 

- simply on a calendar  bas i s .  

H e  a l s o  advised me t h a t  i n  one o f  t h e  s t o r a g e  poo l s  t h e r e  is a r e s e r v e  
q u a n t i t y  o f  water  equal  t o  a flow o f  150 cfs f o r  2 1  days f o r  f i s h e r i e s  pur- 
poses.  I assume t h a t  t h i s  could be  used t o  augment v a r i o u s  f low l e v e l s  and 
would not n e c e s s a r i l y  be discharged a t  any s p e c i f i c  pe r iod  i n  a water year .  
H e  f e l t  t h a t  t h e  f i s h e r i e s  use  might guaran tee  t h e  downstream f lows t o  some 
e x t e n t  and a c t  a s  some check on f u r t h e r  water appropr ia t ions .  trom t h e  
r e s e r v o i r .  

S i n c e r e l y  yours ,  





TKF: HARTFORD BLECTRSC LIGHT COMPANY 

'CO-GENERATION 
Page 1 of  3 . 

RATE 90 ' 

This  r a t e  i s  a p p l i c a b l e  t o  any customer who has a permanent e l e c t r i c  
s e r v i c e  connection t o  t h e  Company and who has  e l e c t r i c  genera t ing  equip-  
ment i n s t a l l e d  f o r  t h e  purpose o f  supplying a l l  o r  p a r t  o f  t h e  Customer's 
e l e c t r i c i t y  requirements.  For  purposes .o f  t h i s  r a t e  schedule  t h e  cu,s- 
tomer 's  e l e c t r i c  genera t ing  equipment s h a l l  n o t  exceed 1000 W ,  o r  t h e  . 

customer s e l l  more than 1,500,000 kWh of s u r p l u s  energy,  annua l ly  t o  t h e  Co'mpany. 

PARALLEL OPERATION - 

The customer 's  genera t ing  equipment may b e  opera ted  i n  p a r a l l e l  w i t h  t h e  
Company provided t h a t  t h e  customer complies w i t h  t h e  Company's s p e c i f i -  
c a t i o n s  f o r  p a r a l l e l  ope ra t ion .  The customer i s  respons ib le  f o r  a l l  
c o s t s  a s s o c i a t e d  w i t h  t h e  i n s t a l l a t i o n  and t h e  connect ion  o f  t h e  gen- 
e r a t i n g  equipment t o  t h e  Company's . l ines.  The customer must p rov ide  
automatic p r o t e c t i v e  equipment, approved by t h e  Company, such a s ,  b u t  c 
not.  l i m i t e d  t o ,  over  c u r r e n t  p r o t e c t i o n ,  over  and under v o l t a g e  pro-  
t e c t i o n ,  over and under frequency p ro tec ' t ion ,  and automat ic  synchro- 
n i z a t i o n .  Complete d e t a i l e d  eng inee r ing  drawings of  t h e  connect ion  of  . . . 

' t h e  genera t ing  equipment t o  t h e  Company's f a c i l i t i e s  must be  submit ted  
, 

t o  the,Company. P a r a l l e l  o p e r a t i o n  w i l l  n o t  be  allowed u n t i l  w r i t t e n  . ' 

,. approval  i s  g iven by the. Company t o  t h e  customer.. The Company may, a t  
L " 

its op t ion ,  p e r i o d i c a l l y ' . i n s ~ ~ e c t ,  t e s t ,  and r e c e r t i f y  i n  w r i t i n g  t h e  
' . customer 's  compliance wi th  t h e  Company's s p e c i f i c a t i o n s  f o r  p a r a l l ' e l  . . . . ' . . .  . 

. . 
. : opera t ion .  A.customer:g ... . . f a i l u r e  t o  mainta in  c e r t i f i c a t i o n  w i l l  c ause  

. '  . immediate . ' t e rmina t ion  of . p a k f l l e l  operatiofid unti1""such t-fme a s  new . . 
. c e r t i f i c a t i o n  can be  rece ived.  . . 

. . 
C .. . . 
L 

. PURCHASE OF CUSTOMER SURPLUS GENERATION . . 

, ' A cus tomer  who d e s i r e s  t o  supply  s u r p l u s  e l e c t r i c i t y  t o  t h e  Company m u s t  
o p e r a t e  i n  p a r a l l e l  wi th  t h e  .Company. The Company w i l l  purchase  e l e c -  

> t r i c i t y  supp l i ed  from t h e  customer 's  g e n e r a t i n g  equipment i n  accordance 
w i t h  t h e  fol1o:~ing:  

The Company w i l l  purchase e l e c t r i c i t y  supp l i ed  from t h e  cus tomer ' s  
- genera t ing  equipment a t  a p r i c e  p e r  k i lowat thour  equal  t o  t h e  

Company's average f o s s i i f u e l  c o s t  l e s s  20%. Sa id  average  f o s s i l  
. . f u e l  c o s t  s h a l l  be d e t e ~ m i n e d  i n  accordance wi th  t h e  f o s s i l  f u e l  

c o s t s  and k i lowat thours  a s  f i l e d  wi th  The Connecticut  P u b l i c  U t i l i t i e s  
Contro l  Author i ty  i n  suppor t  of t h e  C ~ m p a n y ' ~  F o s s i l  Fue l  Adjust-  
ment Clause r a t e ,  based on t h e  second month preceding t h e  b i l l i n g  
month i n  which a purchase by t h e  Conlpany t a k e s  p l a c e .  

The Company" may, by g iv ing  a t  l e a s t  s i x  hours '  p r i o r  n o t i c e  (which 
,may be by te lephone) ,  refuse t o  purchase e l e c t r i c i t y  from t h e  
Customer when t h e  c o s t  of incrementa l  energy a v a i l a b l e  t o  t h e  
Company i s  expected t o  be l e s s  than  t h e  p r i c e  which would be a p p l i c a -  
b l e  t o  energy supp l i ed  by t h e  customer. The Company s h a l l  n o t  be 
ob l iga ted  t o  pay f o r  i n a d v e r t e n t  f low of e l e c t r i c i t y  from tho 

. ' 

cus tomer ' s  genera t ing  equipment. 



- .*. , . . . . .. . 
" '  

THE HARTFORD ELECTRIC LIGHT COMPANY 

CO-GENERATION RATE 90 
Page 2 of 3 

, The Company will install own and maintain the metering equipment 
. . necessary to measure the electricity purchased by the Company from 

the customer. The Company shall be responsible for reading this 
meter monthly, computing the number of kilowatthours so purchased . 

and submitting appropriate billing data and payment to the customer. 

Ci 
Each month, whether electricity is supplied by.the customer to the 
Company or not, there shall be a $6.00 charge to the single phase 
customer and a $9.00 charge to the three phase customer to cover 
the cost of metering and administration. 

COMPANY BACKUP/STANDBY TO CUSTOMER GENERATION c ' --.. . -I .. I...- 

. . -. 
The Company will provide backup/standby service to the customer's own 

..generating equipment used to supply a portion of the customer's elec- 
, . tricity requirements. The customer shall submit a written request to 

. l'the Company specifying the nature of the backup/standby service required 
in sufficient detail to permit-the Company to confirm that such backup/ . . \. 
standby service will not have an adverse impact on'service to the Company's 

. other customers. 

Non-Residentlal customers taking backup/standby service, and residential 
. customers at their option, will be billed in accordance with either 

< ' Small General E.lectric Semi'ce Rate 22 or ~ a r ~ &  General Electric Service 
Rate 50. However, if the rated capacity of the customer's generating . ' . 

equipment, excluding the capacity of the customer's own standby and/or 
- :- :- - .- emergency generating equi-pment.,, exceeds .5% of- the customer's maximum , .. 

annual peak load,.the customer shall pay an additional monthly charge of . . .  
$3.50 per kw of backup/standby service required. Notwithstanding the 

* . . foregoing, in lieu of paying such a monthly charge the.customers may ; . . 
elect to have the rate 22 or rate 50,. as appropriate, billing demand 
determined as follows: 

. . . ... . . , .  . . . .. . . . . .. . . .  . . .  
' . . .  .. - 

. . 'The billing demand shall be the greater of the following: 
. . . . 

- .  
< ' 1) the maximum demand that occurred, during -the current month; . 

2 )  70% of the maximum demand that occurred in any of the months 
. - of-February, March, April.; May, October and November during 

the previous eleven nlonths ; 

3) the maximum demand that occurred in any of the months of 
January,- June; ~ u l y ,  Auguit , September and DecCmber during the 
previous eleven months. 

Residential customers taking a backup/standby service who do not elect 
to take service on rate 22 or 50 will be billed in accordance with 
Residential Electric Service Rate 1 or Residential Time-of-Day Electric 
Service Rate 7 and shall pay an additional monthly charge of $3.50.Per 
kW of backup/standby service required. 

Effective: 
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RATE 90 

The term of c o n t r a c t  f o r  backup/standby s e r v i c e  under  t h i s  t a r i f f  i s  one 
y e a r  and t h e r e a f t e r  may be t e rmina ted  by one month's w r i t t e n  n o t i c e .  I n  
t h e  e v e n t  t h a t  t h e  customer t e r m i n a t e s  backup/standby s e r v i c e ,  t h e  . 
Company t h e r e a f t e r  w i l l  n o t  p rov ide  backup/standby s e r v i c e  t o  t h e  same 
customer f o r  a  p e r i o d  o f  one y e a r  from d a t e  o f  t e r m i n a t i o n .  

. - 

E f f e c t i v e :  



THE CONNECTICUT LIGHT AKD POWER COMPANY 
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Testimony o f  
D r .  H. Edwin O v e r c a s t .  

P l e a s e  s t a t e  your name and b u s i n e s s  address .  

A. H. Edwin Overcast ,  Northeast  U t i l i t i e s  S e r v i c e  Company, (Service  

Company), Selden S t r e e t ,  B e r l i n ,  Connect icut .  

Q. P l e a s e  s t a t e  your p o s i t i o n  w i t h  t h e  s e r v i c e  Company. 

A. . I  am a  a ate Economist. 

. . . . . . . .  . . . . 

Q .  What i s  your educa t iona l  and bus iness  background? 
. . . . 

. . 
. . . . . . .. . .  . .  

. . . . 

A. I graduated  c m  laude from King Col lege  w i t h  a B A  degree  i n  Econom- . . 
.- --.- 1'. = . . .  

. ics  and received t h e  Doctor o f  Phi losophy degree  i n  Economics from . . 
. .  . 

. . V i r g i n i a  Polytechnic  I n s t i t u t e  a n d  S t a t e  u n i v e r s i t y .  My p r i n c i p a l  
. . . . .  . . . . 

.. . 
. . 

. f i e l d s  o f  s tudy  included Economic Theory, P u b l i c  Finance ,  and I 
. . .. - . . 

. .. . . .  
. .. . . ..'. , 

. .-. 
. . 

,.. . '  I 
I n d u s t r i a l  Organizat ion wi th   upp porting f i e l d s  i n  Econometrics and 

. . . . i t 
S t a t i s t i c s .  I have t augh t  courses  a t  b o t h  t h e  g radua te  and under- 

. . g r a d u a t e  l e v e l  i n  Microeconomic Theory, Managerial  Economics ,and 
. - 

i 
P u b l i c  Finance. I n  a d d i t i o n ,  I have t a u g h t  courses  i n  MnthesaLical 

Economics, Economics o f  Regula t ion ,  and Money a s d  Ranking. While 

-- - a f a c u l t y  member-at E a s t  Tennessee S t a t e  U n i v e r i i t y  I was appointed - - . .  - 

t o  t h e  Graduate Facu l ty  and subsequent ly  d i r e c t e d  t h e s i s  programs 

fo r  g radua te  s tuden t s .  



In 1975, I jo ined  t h e  Tennessee Val le  Author i ty  a s  an  Economist i n  y 
t h e  D i s t r i b u t o r  ~ a k k e t i n g  Branch. I he ld  s u c c e s s i v e l y  h i g h e r  

p o s i t i o n s  a s  an  Economist i n  t h e  Rate Researcjh S e c t i o n  o f ' t h e  Rate 

Branch and was u l t i m a t e l y  Supervisor  of t h e  Economics S t a f f  of t h e  

 ate Branch. I n  t h a t  capac i ty ,  I was t h e  princib:l s t a f f  a d v i s o r  

on and r e s p o n s i b l e  . f o r  work i n  t h e  fo l lowing a r e a s :  economic . 

a n a l y s i s  of rate-making p o l i c i e s  a s  t h e y  a f f e c t  TVA; a n a l y s i s  of 

. t h e  impact  o f  u t i l i t y  r a t e  s t r u c t u r e s ,  p r i c i n g  concep t s ,  and load  

management programs upon t h e  economic, s o c i a l ,  o r  environmental  

-. s e c t o r s  a t  both '  t h e  reg iona l  and n a t i o n a l  l e v e l ;  de te rmina t ion  of 

. ' t h e  need f o r  b a s i c  r esea rch  . . requ i red  i n  r a t e  d e s i g n  and c o s t  of 
. . 

. . s e r v i c e ;  e v a l u a t i o n  of  t h e  e , f fec t iveness  of  t h e  r a t e  r e s e a r c h  

f ,  '. . e f f o r t ;  and des ign  and a n a l y s i s  o f ' e ~ ~ e r i r n e n t s  t o  t e s t  a l t e r n a t i v e  

p r i c i n g  and load  management op t ions . '  

i . . . . 
... . 

In  May of  t h i s  y e a r  I jo ined Northeast  U t i l i t i e s  a s  a Rate  Econom- 

. . . _ _  . . - - - .  ist :i-n t b , R a t e  Research ~ e ~ a ~ t r n e n t i - :  -In t l i a t  c a p a c i t y ,  I a m  r e s -  _ _  - . . . .  - 

' ' .  ' p o n s i b l e  f o r  t h e  economic . ana lys i s  of  r a t e  p o l i c i e s  i n  t h e  e l e c t r i c ,  
. . .  . . . 

gas  and o t h e r  commodity markets; p rov id ing  a s s i s t a n c e  i n  t h e  develop- 
. . . .  . 
. .  .. 

. . 

. ment.of  o v e r a l l - p r i c i n g  o b j e c t i v e s  and p o l i c i e s  f o r  t h e  NU system; 
.. . .. . 

. .  p r e p a r a t i o n  of  e x p e r t  test imony r e l a t e d  t o  r a t e  r e s e a r c h  f u n d t i o n s ;  .. . . 

' 
and o t h e r  d u t i e s  wherein economic e x p e r t i s e  i s  r e q u i r e d  such a s  

c o s t  a n a l y s i s ,  r a t e  des ign,  and a n a l y s i s  of c u r r e n t  t r e n d s  i n  t h e  
- .  

i n d u s t r y .  - 
. .. 

. - .- - - -.. . - -  . - 

. Q. Under what terms and condi t ions  a r e  customers of  The Connect icut  

L i g h t  and Power Company and The Har t ford  E l e c t r i c  Light Company 

wi th  g e n e r a t i n g  equipment p r e s e n t l y  served? 



A. Section 6.1 of the Rules and Regulations of both Companies reads in 

part: ltWhere. the customer has apparatus for the generation of 

electric energy, his wiring must be so arranged as to make it 

impossible, by the closing of switches or othewise, to connect 

such apparatus with the Company's service unless such wiring arrange- 

ments have been approved in writing by the Company.ll 

Do the companies now wish to further modify this arrangement? . 

. . . .  . . . .  . . . .% 

. . . . .  ' " A- Yes, Exhibit . . . .  1 sets f,~-rt.h a proposed Co-Generation Service Rate 90 
rn ;. - , -..< - -  - 

, . .- .. - .  .* 
8 .  , - .  - 

' . i  . . . 
. for both Companies applicable to small customers. This rate is 

intendedto modify and expand thk potential for co-generation in 
... . . . .  

. . .  , .. ;he respective service territories, . . . . 

. . . .  . . . . .  ... . . . . . " .  . . .  . . . .  . . . . . . . .  
-- - 

. . .  
. . . . . . 

. . . . . . .  . . 
. - . _ ,  . , ,  .., . '.. 
. . . . 

. . C . , . , . . : :  Q. . Does Rate 90 as contained in Exhibit 1 differ from the June 27, 
. . .  . . .  

filing? 

. . 

Minor changes have made in the rate 

- .  

. . . .  . . .  

to reflect informal 

. . _ .  ' 
. . . . . . . . .  . . . . .  . . :. . . . .  1 . . . . . .  . . . .   discussion with the Authority1 s staff. These include specification 

. . . . . . . . . . . .  . . . . . . . . . .  . . . . .  . . . . . . .  ::.. . :  :' .. . . . . . . .  
. . 

. . . . .  . . . . .  . . . .  . . . .  .of the maximum size of customer2which might receive service under 
. . 

the rate, clarification of the Companies1 right to periodically 

. . 
. -. 

- - - .  certify the compliance of the cust6mer's' equipment with company . 

. . specifications for parallel operation, and the special treatment 
. . .  

of large co-generators. In addition, the backup/standby 
- -  -- - - 

- charge has been changed to reflect recently completed cost of 

sewice studies. 



Q. What i s  Co-generation? 

A. S t r i c t l y  speaking,  co-generat ion r e f e r s  t o  t h e  simultaneous pro-  

. ' . duc t ion  o f  e l e c t r i c  power and p rocess  h e a t ,  u s u a l l y  i n  t h e  form o f  

steam. While t h i s  i s  a t e c h n i c a l l y  c o r r e c t  d e f i n i t i o n ,  t h e  term 
. -- 

co-generat ion has r e c e n t l y  been g iven a .  br-oader meaning t o  i n c l u d e  ; 
any n o n - u t i l i t y  owned genera t ing  equipment which can be  used t o  . I 

meet a l l  o r  p a r t  of a customer 's  e l e c t r i c  energy requi rements  and 
I 

. . 
.c __ . a which ui*y dur ing  c e r t a i n  h o u r s ' o f  t h e  day o r . a t  c e r t a i n  t imes  of  

. . . . the y e a r  p roduce . su rp lus  e l e c t r i c  energy t o  be s o l d  t o  an  e l e c t r i c  
. .  . . . 

u t i l i t y .  . . 

, - 

Q. . What types  o f  co-generat ion arrangements would be covered under 

R a t e  90? 

- - A. I n  the-  de~eboprnent d f  .Rate 90. we have' a.ttempLed t o  &over a l l  p o s s i -  - ---- 
b l e  c o - g e n e ~ a t i o n  arrangements which would . inc lude  any customer who. 

. . 
. . 

. . . might economically produce s u r p l u s  energy f o r  s a l e  t o  CL&P o r  

- .. . . . i .  HELCO. We do n o t  in tend  t o  l i m i t  t h e  co-ge-nerat ion r a t e  t o  com- . --. . 

.. . . . . . 
. . . ..:. - bined thermal  p l a n t s  bu t  r a t h e r  t h e  Companies have endeavored t o  

. . 
, des ign  a r a t e  which would produce economically c o r r e c t  p r i c e  s i g n a l s '  

- f o r - a l l  customers . r ega rd less  of  t h e i r  g e n e r a t i n g  source .  

Q. Has Rate  90 been designed t o  accommodate and encourage t h e  expan- 

. . . .  -.. s i o n - o f  co-generat ion i n - t h e  Companies' s e r v i c e  a r e a ?  - 



A .  This  r a t e  has  been designed t o  r e f l e c t  a s . n e a r l y  a s  p , r a c t i c a b l e  t h e  

economic b e n e f i t s  which t h e  Companies might r ece ive .  T o . t h e  e x t e n t  

t h a t  a co-genera tor  f i n d s  t h a t  c o s t  based r a t e s  a r e  a t t r a c t i v e ,  

. t h e n  t h e  co-generat ion schedule accommodates and encourages co- 

genera t ion.  A s  d iscussed below, t h e  Companies a r e  p a r t i c u l a r l y  

concerned t h a t  t h e  co-generat ion s c h e d u l e . r e f l e c t  t h e  f u l l  c o s t s  o f  

t h i s  type  of  arrangement and t h a t  n o ' a d d i t i o n a l  c o s t s  b e  imposed on 

e x i s t i n g  customers ( i . e .  no subsidy be  provided t o ,  a  co-genera tor) .  

I n  t h i s  way t h e  f u l l  resource  c o s t  of a  co-genera t ion arrangement 

. . 
. is  r e f l e c t e d .  

. . . .  . . . .  
' . 

. .  . 

Q. 'What types  of  co-generat ion arrangements do t h e  Companies a n t i c i p a t e ?  

A. '  A t  t h i s  t i m e ,  t h e  Companies do n o t  a n t i c i p a t e  a l a r g e  number of  
. . . .  . . ... . 

.' customers on t h i s  r a t e .  However, a s  co-generat ion i s  most econom- 
. .  . .  

.. - 
- - - . . . - . -. - .-.- -- i c a l  -when power .production and .proress  -heat.. . func t ions  a r e  comb.i.ied, 

. . . . ...- - 
. .. . ' ' _.. 

,. ' , ' ...; . .. : . . . .  . 
. .. .. ._ . .  . , it i s  l i k e l y  t h a t  p o t e n t i a l  customers w i l l  come p r i m a r i l y  from 

. . .  . . 
. . . . 

. . . .  "': ' , . those . i n d u s t r i e s  which have l a r g e  p rocess  h e a t  requirements  such a s  
. . . . 

' I . _ .  . .. . . .. . . ... . . . . . : . : -  . . . t h e  pulp  and paper  i n d u s t r y ,  t h e  chemical i n d u s t r y ,  o r  t h e  prim.ary , - . . .  _ .. . ..:.. .. . . .,. . . .  . . . .  ' . . . . .. meta l s  i n d u s t r y .  I n  a d d i t i o n ,  t h e r e  may be some e x i s t i n g  hydro- 
. . . . . . . . 

. "  . '  e l e c t r i c  s i tes  which may be. r e fu rb i shed  t o  p rov ide  r e s i d e n t i a l  

- .  . - - -  energy w i t h  some s u r p l u s  energy a v a i l a b l e  f o r  s a l e  t o  t h e  companiesJ. 

Other p o t e n t i a l  sources  of co-generat ion inc lude  windmil ls ,  burning- 
. - 

r e f u s e ,  and s o l a r  c o l l e c t o r s .  I n  most c a s e s ,  t h e  h y d r o e l e c t r i c ,  

- .. -- . - .. ko-l-ary- and wi-ndmill- appl ica t ions  w i l l  be r e l a t i v e l y  small.. sources,. . . ,,. . - 

of  genera t ion .  Co-generation, where l a r g e  p rocess  h e a t  r e q u i r e -  

ments e x i s t ,  o f f e r s  t h e  g r e a t e s t  promise f o r  s i g n i f i c a n t  g e n e r a t i o n  



.* and would most l i k e l y  r e q u i r e - a  spec ia l  contract  between t h e  Company 

and the  customer because of the  po ten t i a l ly  l a rge r  amount o f  energy 

avai lable  f o r  s a l e  t o  the  Company, the  poss ib le  d e s i r a b i l i t y  o f  

.entering i n t o  special  arrangements f o r  economic dispatch of t h e  

 customer^'^ generation, and the  l ikel ihood t h a t  the  Company would 

provide large backup/standby s e r v i c e . f o r  a customer owned generator. 

Q. Why do t h e  Companies d is t inguish  between la rge  and small  co- 
- 

generators? 

. . . . . .  . . . . .  . . . . .  
: . . . _ . . .  . . : . . . . .  . . . . .  . . .  . . . . .  . . . . .  . . .  , . . . . . 

. . . . . . . . . .  . . . . . . . . 
s . . . .  

. . > .  . . . - .  . , . . , . . . . .  . . . . 
. . . .  A:. . There a r e  a var ie ty  of poss ib le  arrangements f o r  metering, adminis- 
' I 

. . 

; t r a t i o n  and b i l l i n g  co-generators ranging from a siniple kilowatthour 

exchange t o  highly complex hour by hour dispatch. The Companies 

recognize, t h a t  a co-generation arrangement where the  . p r i c e  is based 
. . . . . . . .  - . .  . . . . . . . < . . .  : - . ........ . . .  : .  . .; .:.-:. :,. ;.- . .  . . .  . . .  , . .  * .  . . _  . . . . ... 

. . .  . . '. . . : ;  ; ' . o n  a simple average cos t  would not  be i n  the  bes t  i n t e r e s t  of the  
. . .  . _ ::. . -  . . . .  . . .  . . .  . . . . .  . . . .  ..... _ 
. . .  . . 

. . . . .  . . . . : . . .  . .  customer, o r  of the companies and t h e i r  remaining'. customers, where . . . . -  .. , :- . . _ . . .  . .  . . . . .  . . , . . . . .  . . . . . . .  . . .  . . : .  . .. .: . .' . . . .  . . .  
.:.... . . :  .,.;,. ... :. .... r e l a t i v e l y  large amounts of energy a r e  avai lable .  When la rge  q u a n t i t i e s  

_ . .  -. 
, . . . .  . . . . -  . . . . . . . . . .  . . . . .  . . .  . . . . . .  . . . . .. .(. 

. . . . . . . . .  ' . :  : . of energy a re  bought and sold,  metering and b i l l i n g  cos ts ,  while 
. . . . . . . . "  . . . . . _ . .  , ....... ' .  . . . . . . . . . . . . . . . . . . . . . .  > _  

. . . . . . . .  . - .  . . . .  . . .  . . . . .  . . . .  
.... . . .  .. . . . .  . . . . .  i ' . .  high i n  absolute dol la rs ,  make up a r e l a t i v e l y  small por t ion  of t h e  

. . . . . . .  .,,,:~_.....:~ .. . - 
. . . . . . . . .  _ . '. . :.. . . . . . . . . . . . .  ... \.. ' -  . . ............. _ . . . . . .  . . _  ' _ .  _ .  . . .  . . 

; , t o t a l  cos ts  and therefore have.smaller  and perhaps even ins ign i f i can t  
. , .  . . < . :.. . . . .  . . . . . . .  

.: ' . . :  ..' e f f e c t s  on co-generation economics. Furthermore, because we a r e  . . .  . . ., . . - . .  
. . .  . . 

. . . . .  . . dealing with large quan t i t i e s  of  energy, it i s  p a r t i c u l a r l y  important 

t h a t  the  pr ices  paid by t h e  customer f o r  capacity and energy furnished 

. . . .  
. . ' : by:the Companies and the  p r i c e s  paid by the  Companies r e f l e c t  

' ,  - economic costs.- In addition, it is necessary t h a t  t he  Companies 

monitor t h e . c o s t .  of energy from the  co-generator t o  a sce r t a in  t h a t  

at a l l  times the energy flowing t o  t h e  Companies a r e  no more cos t ly  



than the incremental energy available to the Companies from its own 

sources or from NEPOOL thereby guaranteeing to all customers thaf 

rates are as low as feasible. 

As s matter, the carrying charges, for metering, a s 7  

discussed below,'are such that the installation of sophisticated I 
metering facilities on small co-generators would cause the project 

.. .--- 
to be economical:ly infeasible. This .situation is. analagous to 

billing of residential customers on a one dial kWh meter rather 

than on some foqn . . of a demand meter using both demand and energy 

, charges. .The revenues collected from (and in this case paid to) 

C. 
small customers would not justi.f:~'the metering expense necessary 

,for any complex ,billing schemes nor would the administrative costs . 

be justified. Thus an expensive and complicated billing and metering 
. . 

L 
scheme for small co-generators would make it virtually impossible 

. . . . .  
' -- - .  . - -.-for .such.. a customer to -recover ,the. .mon.thly mekering costs ,.. his.. o.wn 

. .  . 
. . . . 

. . .  . . .. 
costs, and earn a return on his investment sufficient to encourage 

. .... ?, : '. 
. .  . ' the development of the co-generation arrangement. It was the 

. . .  . . 
. . 

. . . .  . . - . '. Companies' feeling-:tha-t=:no. potential -co-generation arrangement . . 
:,: . . 

.. . :..., : .  " . . . .. . . 
should be precluded by an unreasonably cumbersome billing or metering 

requirement. 

Without separation of~customers into large and small categories-it 

is possible and indeed probable that some potential co-generation 

- - 
-- --:prsj'ects--would--be discouraged--an&/or 211 customers would be forced ' 

to pay electric rates higher than they otherwise would. 



Q. What is the basis for determining uhether a customer is a large or 

small co-generator? 

. A. Ideally this determination would be made on a case by casebasis 

after considering all the technical design factors associated with 

the co-generation . arrangement. In p=&icular we would be concerned 

- with the firm load capacity of the generating .unit, its likely 

. . capacity .factor, the total load and load pattern cf the customers, 

- 
. : . :.. . . . . . .  the . potential . surplus energy available to.the Companies, the likely 
. . . . . . . . i . . . .  

. . . . ; load. pattern of the energy available to the Companies, and any 
. . .  

1 '  

- ' 
other factors necessary to fully evaluate the costs and benefits of 

t 

a particular co-generation project. However, rather than develop a 

. . . . . .  . .  'detailed analysis of'each customer and in order to provide some - 
.. .: ... . . .  . .  . . .+ . .  : . . . .  :! certainty with respect to rates for small co-generators, the upper i I 

E . . . .  . . . .  . . . . . . .  . . . . .  - . . . .  
. . . . . .  

I 
bound has been established at 1000 kW of capacity.and 1,500,000 kh% 

. . .  / - 
. . .  . . . .  r - .  . . .  . . . . . . . .  -. I . . . . .  

. . .  . . . :,:. . ' .  of surplus energy annual9 for sale by t.he-customer to theeCC.~any. 
. . .  . . U' 

. . .  . . .  /-- 
. . .  . . .  . .  - . . 

. . . . . . . . . . . . .  ... . . .  . . . . . . .  However, the Companies rese-me the right to consider special cases 
. . . .  . . . . . .  . . . . . . . .  ... . . .  . . . . . . . . . . . . . . . .  . . 

. . . . .  : . . <  . . . . . . . . . . . .  
. . ."  . /  . . . . . . . . . .  . . and waive these limitations if the operating characteristics mentioned 

. . . . .  . . . . . . . .  . . 
- :  . . . . . _  . . .  . . 

. . .  .. ,.._.. . . . . .  . *. - . . " ' . : . . :  . ..,:... . . .  - .  . . .  : - - .  .... . . ..::. above make it practical to do so. 
. . . .  . :. . 

. . .  . . 

. . . .  . . -  . . . .  . . . . .  
. . 

. . - ., . .  :. . . .  . . . . . . .  . . . .  
. . 

. . . .  , . . . .  Q. What is the basis for the determination of the purchase price of 

customer generation at average fossil fuel costs less twenty (20) 
, .  

percent? . . .  
. . . . .  . . 

A. ' Typically, co-generation customers will provide energy to the 

Companies during off-peak hours. This occurs for two reasons: 

First, during peak hours (both the Companies' and the customer's 



t end  t o  coincide)  t h e  i m p l i c i t  va lue  o f  t h e ' c u s t o m e r l s  g e n e r a t i o n  

i s  higher  f o r  him p a r t i c u l a r l y  where t h e  customer i s  s u b j e c t  t o  
... _ ..*; I*. 

. '- ';time-of-day r a t e s  and/or t o  r a t c h e t e d  demand charges;  Second, t h e  

t y p i c a l  i n d u s t r i a l  co-generator  has  l a r g e r  e l e c t r i c  requirements 

d u r i n g  t h e  peak load hours than  can be  f u r n i s h e d  by h i s  own u n i t .  

Thus, t h e r e  normally would be no s u r p l u s  g e n e r a t i o n  f o r  s a l e  t o  t h e  

Company dur ing t h e s e  per iods .  Rather ,  excess  energy u s u a l l y  would 

be a v a i l a b l e  only during t h e  Company's: off-peak p e r i o d s  when t h i s  

g e n e r a t i o n  i s  of  l e s s  value  t o  t h e  Company. 

. . .  
. . I .: Given t h e  assumption t h a t  most o f  t h e  energy pur'chikes from co- 

.> 
\ 

g e n e r a t o r s  would come i n  off-peak p e r i o d s ,  two c o n s i d e r a t i o n s  . 

. . .  inf.luenced t h e  determination of---the p r i c e  p a i d  f o r  purchases  .from 
. . . . 

t h e  customer. ~ i r s t ,  t h e  p r i c e  * a i d ' t o  t h e  customer should  n o t  . . 
. . . . . .  n- . . . . . . '. . 

. .  . . .  , .  
exceed t h e  Companies' incremental  f u e l  c o s t s  i n  t h e  off -peak pe r iod .  

. . 

J 
. . . . 

.--a - , . . . .  . ...: .. A . . ~mis . - :cons . idera tkon -is"ob.v.io.usly designed.  t o  guarantee  t h a t  eo- : ' . . .  - - . . . .  
. . . . . . . .  . . 

. . . . .  . . 
. . : . . g e n e r a t i o n  arrangements do n o t  r e s u l t  i n  p e n a l t i e s  f o r  a l l  o t h e r  - . . . .  

. . . . .  . . :  ( ' .  
. : .  . : .: :."::., customers. A t  t h e  same t ime,  t h e  p r i c e  p a i d  t o  t h e  customer should . , . ' .  . . . . _ .  

: : .. . . 
. :.. . . 

. . . .- . . . 
. . .  . - ." r e f l e c t  t h e  value  of  energy t o  t h e  companies and i t s  o t h e r  customers,  ... . . .  . . . .  

J 
. . . .  . . 

. . . . . .  . . .  : . . 
. . .  ... . . . . , 

. . .  s o  . t h a t  dec i s ions  regarding a co-genera t ion o p t i o n  can be  made i n  
. - .  

. . '  t h e  most ecnomically c o r r e c t .  f a s h i o n ,  the reby  guaranteeing optimum ' . .  
. . .  

. . .  resource  a l l o c a t i o n .  ' 

... 
A deter in inat ion of  t h e  Companies'. incrementa l  f u e l  c o s t s  i n - o f f -  

peak pe r iods  r e q u i r e s  a review of t h e  NU system o p e r a t i n g  charac te r -  

i s t i c s .  The system, a s  p r e s e n t l y  opera ted ,  f u l l y  u t i l i z e s  a l l  t h e  ' 



' / n u c l e a r  energy a v a i l a b l e  and i n  a d d i t i o n  o i l - f i r e d  u n i t s  must 

. 7  
o p e r a t e  ,in v i r t u a l l y  a l l  hours of t h e  year .  Thus, any r e d u c t i o n  i n  

. . 

customer load caused by t h e  c o n t r i b u t i o n  from t h e  cus tomer ' s  co- 

! 
genera t ion,  f a c i l i t y  would r e q u i r e  l e s s  o p e r a t i o n  from t h e  sys tem's  

o i l - f i r e d  c a p a c i t y ,  and i f  t h e  co-generat ion f a c i l i t y  c o n t r i b u t e d ;  
d 

energy d i r e c t l y  t o  t h e  u t i l i t y  system it would a l s o  d i s p l a c e  t h e  
. - 

u s e  o f  o i l - f i r e d  capaci ty .  
. -. . 

f-; ' ' Given t h e s e  o p e r a t i n g  c h a r a c t e r i s t i c s ,  the 20% d i s c o u n t  f a c t o r  i s  

. . . . . _ .  ; .  comprised o f  two components. . . . . . 

. . . . . . . . . .  . - .  
. . 

. . F i r s t ,  'it is. env'saged t h a t  any owner of  a co-genera t ion f a c i l i t y  

w i l l  u t i l i z e  i t s  e l e c t r i c  ou tpu t  t o  supply h i s  own e l e c t r i c  demand 

. . " . f i rs t ,  and w i l l  c o n t r i b u t e  t o  t h e  supply .  of  t h e  companies1  o t h e r  

. . .  . . . .  . . . . : 
.: 

. ., . 

. . ; loads dur ing  pe r iods  when h i s  genera t ion  i s  i n  excess  o f  h i s  
. . 

. . . . . .  . . 
. . . . , r e q u i r e m e n t s .  Typical  d a i l y  load shapes of  most customers on t h e  

. . .  . . .  

- .  
, . . . . Nor theas t  U t i l i t i e s  system peak dur ing  t h e  p e r i o d  between 8 am and . 

. . . . . .  . . . . . .  . . . . .  . . . 8 pm. There fo re ,  t o  t h e  e x t e n t  t h a t  a co-genera t ion f a c i l i t y  would 
. : .. . . . . . . . . . . .  

' . : . . . . . . . . .  . . . .  . . . '  , . . "  . 
. :  . . . . .-. . .. ' . c o n t r i b u t e  t o  reduc t ion  of a  customer',^ load and have t h e  g r e a t e s t  

. . . . . . . . . : . .  . . .  . _. , . . . . . .  
. . ....... . .  . . :.':,:. c o s t  b e n e f i t  t o  t h a t  customer, it can reasonably  be  assumed t h a t  

. . .  

. . - '  t h e  f a c i l i t y  would be  f u l l y  u t i l i z e d  f o r  h i s  own load  requirement 

dur ing  t h e  peak load pe r iod  mentioned. I f  t h e  co-genera t ion f a c i l i t y  

con t inues  o p e r a t i o n  d u r i n g t h e  remaining evening and n i g h t  low load  

, .  l e v e l  hours ,  t h e  off-peak pe r iod ,  t h i s  excess  energy would be 

s u p p l i e d  t o  t h e  e l e c t r i c  u t i l i t y ' s  system. Th i s  would b e  t r u e  

whether t h e  co-generat ion f a c i l i t y  suppl ied  steam o r  h e a t  i n  a d d i t i o n  

t o  e l e c t r i c i t y .  During t h e  off-peak pe r iod ,  evening and n i g h t  



hours,  it can be a n t i c i p a t e d  t h a t  t h e  f o s s i l  u n i t  h e a t  r a t e s  might 

b e  9,500 BTU's p e r  k i lowat thour .  This  v a l u e  compares t o  t h e  average  
. 

of oil-fired f o s s i l  u n i t  h e a t  r a t e s  i n  t h e  o r d e r  of 10,500 BTU's. 

However, i n  any one hour t h e  r a t i o  between off-peak h e a t  r a t e  and 
' 

. . 

t h e  system's average h e a t  r a t e  could be  s i g n i f i c a n t l y  d i f f e r e n t  

t h a n  i n d i c a t e d  above. This  r a t i o  depends upon t h e  load  l e v e l s  
- - 

excperienced and t h e  a v a i l a b i l i t y  of  n u c l e a r  o r  major f o s s i l  wits.. 

If a l l  nuc lea r  u n i t s  a r e  a v a i l a b l e  and t h e  load  l e v e l s  . in  t h e  hours  

. . 
of t h e  evening o r  e a r l y  morning a r e  ve'ry low, a s  i s  u s u a l l y  exper ienced ..'- ;: . , 

,..- :'-* ow - 
> -  . . . . 

.; - d u r i n g  t h e  s p r i n g  and f a l l ,  t h e n  t h e  off-peak displacement  r a t e  L'-"- _ . . . .  
. . , P+ *+- :  

. . .  1 

could,  be s i g n i f i c a n t l y  l e s s ,  perhaps approaching 8,000 BTlJ's p e r  
. . . . . .  

f k i lowat thour .  However, t h e r e  would, o f  course ,  b e  a  .corresponding 
. . 

reduc t ion  i n  t h e  average f o s s i l  f u e l  r a t e  dur ing  t h a t  same t i m e  

. . 
per iod .  A t  o t h e r  pe r iods  of t h e  y e a r  i f  n u c l e a r  u n i t s  were n o t  

. . 
( . . . .  ':. , .  ' 

. o p e r a t i n g  because of r e f u e l i n g ,  scheduled maintenance o r  fo rced  
. . . . . . .  

. . 
. . .  outage ,  then  t h e  displacement h e a t  r a t e  of  o i l - f i r e d  u n i t s  i n  t h e  

. . . . . . . . . .  . . . .  . . . .  
. . .  . . . . . . .  

...:. off-peak hours could be 10,000 BTU's p e r  k i lowat thour  w i t h  a  c o r r e s -  . . .  

. . . .  '. 
. . . .  . . . . . . . . .  . . . . . . . . . .  ' . . .  : .. ponding i n c r e a s e  i n  t h e  average f o s s i l  f u e l  r a t e  dur ing  t h a t  pe r iod .  
. . . . . . . . . . .  . . .  . - .  . - .. . . . . .  . . ... . . . .  . . . . _ :  . . . .' . . . .  . . 

. . . . . . . . ... . . .  . . .  . . . . . .  . . . . .  . . . . . . :  . . . .  . . . . . . . . .  ... . : . . . .  . . _ . : .  . . . _  . . . . . . .  . . . . . .  . . . . . .  . . ." ::.What i s  intended by t h i s  d i s c u s s i o n  i s  t o  p o i n t  o u t  t h a t  c a r e f u l  
i . . 

. . . . .  . . . . . . . . . .  ' 
. :  a n a l y s i s  on an hour-by-hour b a s i s  i s  requ i red  t o  i d e n t i f y  p r e c i s e l y  

. . .  

. . .  which u n i t s  a r e  being d i sp laced  by t h e  energy from t h e  cogenera t ion  

f a c i l i t y .  Computer s t u d i e s  performed by Northeas t  U t i l i t i e s  on an 
C 

. . hour-by-hour b a s i s  have i n d i c a t e d  t h a t  it can be  expected t h a t  t h e  

incrementa l  f o s s i l  u n i t ' s  h e a t  r a t e  w i l l  be about  10 p e r c e n t  lower 
J 

d u r i n g  t h e  off-peak pe r iods  when compared t o  t h e  system average 

bea t .  r a t e .  



Second, a l l  genera t ing  uni t ' s  i n  New England a r e  under NEPEX d i s -  

pa tch ,  meaning t h a t  t h e  New England a r e a  i s  d i spa tched  a s  one la-rge 

power pool .  Nor theas t  U t i l i t i e s  i s  a  member of t h e  New ~ n ~ l a n d  

Power Pool and a s ' s u c h  i s  e n t i t l e d  t o  economic in te rchange  t r a n s -  

a c t i o n s .  Such arrangements permit  Nor theas t  U t i l i t i e s  t o  purchase  

-. 
# economy power a t  a  n e t  p r i c e  below i t s  own a l t e r n a t e  source  (decre- 

. - 

mental r a t e ) .  Such economy power i s  purchased d t  a r a t e  equa l  t o  

o u r  decremental r a t e  l e s s  a  "savings share".  Each sav ings  s h a r e  i s  

t- ' p r e s e n t l y  worth about 2.5 mills/KWH, which i s  e q u i v a l e n t  t o  about  

10 percen t  of  c u r r e n t  average f o s s i l  f u e l  p r i c e  of  about  23 mills/h?JH. 
. . 

While it i s  d i f f i c u l t  t o  s p e c i f i c a l l y  i d e n t i f y  f o r  each hour when 

t h i s  economic t r a n s a c t i o n  would ha.ve taken p l a c e  and t h e r e f o r e  t o  

quan t i fy  when Northeas t  U t i l i t i e s  would be e n t i t l e d  t o  a  sav ings  

s h a r e ,  o u r  system 'is t y p i c a l l y  a purchaser  "agains t"  . o u r  f o s s i l  / 
u n i t s  i n  off-peak per iods .  Accordingly, it i s  a p p r o p r i a t e  t o  

.recognize t h a t  t h e  t r u e  off-peak c o s t  i s  t y p i c a l l y  less than  what 

would be p r e d i c t e d  Prom a n a l y s i s  of our  own system opera t ion .  The 
. . 

(. 
. . .  ' .  . .  . . . . . :  . .. . .;. . . ..;. so-genera t ion i a c i l i t y  by i t s  c o n t r i b u t i o n  t o  t h e  u t i l i t y  sys tem's  

, .  . . . 
, . .. . . 

. . .. . . energy requirement could reduce Northeas t  U t i l i t i e s '  e n t i t l e m e n t s  
. . . . . . .  . 

' . . .  . . _ . .  . . . 
, . . .  

. , . _ . . '  . .. . 
i n  economic in terchange t r a n s a c t i o n s  and accord ing ly  i n  a  s h a r e  of 

. . . :. 

. . . pool savings .  Another way of looking a t  t h i s  i s  t h a t  i n s t e a d  of 

. . Northeas t  U t i l i t i e s  buying from t h e  co-generat ion f a c i l i t y ,  it could 

J .<." I 
buy a t  t h e  same r a t e  from t h e  New England Power Pool and,  i n  a d d i t i o n ,  ,., :. 

p - 2 ,  
. . n e c e i v e . a  d i scoun t  of 2.5 m i l l s / K W H  f o r  e n t e r i n g  i n t o  such a  

- .  

- t ransac . t ion .  . . 



If is on these two premises that Northeast Utilities has come to 

the conclusion that the appropriate pricing signal for power obtained 

from co-generation facilities would'be the average fossil fuel price 

less 20%. This discount is comprised of a 10% reduction due to the 

expected co-generation facilities' contribution during the off-peak 

periods, and of an approximately 10% reduction due to recognition 
. - 

of the opportunity to purchase economy power. 

Q. Why do the Cornpanics reserve the right to refuse to purchase elec- 

tricity on six hours' notice? 

. . 
. . 

P 

A. ' During certain limited periods of the year, the combination of 
. . 

available generation both from our own system and/or in the form of 

purchases from neighboring utilities with low load .requirements 

c . . 
I. : . '  could result in nuclear or other extremely low cost base load units 

. . . . 
, . providing the incremental load. Also, due to unexpected changes in 

. .  . . . 
. . . . . . . . 

. ..' . . . : . . .  - .  : system energy costs, the cost-less 20% formula could be rendered 
. .. _. . . . . . 

,, . . . .  . . . - . .  . . . . . ' .  f economical. Thus the real cost of incremental energy to the . .. . . .  . .  
. . . .  . . .  

' 

. .:':. ' Companies at those times could be considerably .below the average 
. . 

, . .., . . . .:. . 
..:".:' . . fossil fuel cost less 20%, which the Companies have set as the 

. . purchas? price. In order to provide maximum economy for delivered 

energy to all customers, the Companies must be able to refuse to 

purchase energy from these higher cost energy sources. Thus all 

customers would benefit from the Companies purchasing the lowest 

cost energy available. 



Q. Why have the Companies not included a capacity credit for co- 

genera tors? 

A. As I have indicated previously, co-generation customers receive an 
' 

implicit capacity credit in the form of reduced demand charges . 

which they'must pay. This capacity credit', while not a direct 
. .- 

payment by the Companies, is nonetheless a dollar credit for the 

customer. 

Q. . Why do the companies require that.al1 metering equipment be owned 

by the Companies? 
' .  . . 

C . . 

. . 
. . A. Normally the Companies would agree that its supplier should provide 

its own meter and billing at its own cost. As a practical matter, 
. . .  . 

. .  . however, the companies have both technical expertise and economies 
. . . . .  

. of scale with respect to purchasing, installation, testing, main- . .: . .I 

. . .  
. . 

.I... tehance, and reading meters which relatively small customers, such 
' 

. . . .  . 
. - . , '. 

. . . . 
f I : . . :  : as those expected to have surplus energy available,.could not 

. . . . .  . . . . .... 
. . . . . . 

. . otherwise obtain. The necessary equipment for meter testing is 
. . . . 

. . . . .  . 
. .  . .  . . . . . . .  

': ::.:.- expensive and further, the Companies typically would be the only 

. . * \  . . . .  . '  . . .  readily available source of meter testing for a customer. These 

constraints make it impractical for the customer to own the metering 

equipment and his ownership,.at least for small installations, 

would tend to increase the costs above those of the Companies. 

Q. What is the basis for the $6.00 per month charge for metering 

equipment and administration to single phase customers and the 

$9.00 per month charge to three phase customers? 



Hqtering ca r ry ing  charges (composed of t h e  c o s t  of c a p i t a l ,  deprec ia -  

t i o n ,  opera t ion ,  maintenance, and t a x e s )  amount t o  approximately 

t h i r t y - o n e  (31) pe rcen t  p e r  year .  The requ i red  meter ing i n s t a l l a t i o n ,  

excluding customer provided s o c k e t ,  f o r  s i n g l e  phase co-genera t ion . 

customers would, on average,  r e p r e s e n t  a n  investment of  $121 and a n  

investment of  $220 f o r  t h r e e  phase customers. Using t h e  31% c a r r y i n g  
- - 

charge,  t h e  monthly metering c o s t s  would be  about  $3 and $6 respec- 

t i v e l y .  "Handling" c o s t s  f o r  reading,  b i l l i n g ,  and payment would 

' '  

. . b e  about $3.00 p e r  month r e s u l t i n g  i n  a charge  of  $6.00 p e r  month 

, . _ . _ . .  . . 
. . . . : , f o r  ' s i n g l e  phase and $9 -00 p e r  month' f o r  t h r e e  phase s e r v i c e .  . '  

. . . . .... . . .  . . . . . . . . .  . . :. . . . . . . 

, u . Q. Why have t h e  Companies included a backup o r  s tandby p r o v i s i o n  i n  
. . 

t h e  t a r i f f ?  . . 

. . . . . . .  . . .  . . .  . . 

. . . .  . . . . .. ' . . I., . . . . :  ..... - . . _  

, .  : .. A. As with  any-mechanical  device,' t h e r e  w i l l  be  t imes when t h e  cus- 
. . . . .  .: . . 

. . . . . . tomer 's  genera t ing equipment i s  o u t  o f  s e r v i c e  f o r  maintenance o r  
. - .  . ,  . . 

. . . . . . . .  . . . . 
. . . . .  : f o r  emergency r e p a i r s .  A s  t h e s e  .events  r e p r e s e n t  a combination of 

. . .  . . . . .  . . . . . . . . .  . .  . :  . 
\ . . : . . .  ' random occurrences and scheduled e v e n t s ,  t h e  customer a t  h i s  o p t i o n  . . . . . . . . . . . . . . .  . . .  .;, ; . .  . . . . . . . . . . . . " "  

. . . . . .  .: . . .  . , . ' '  I may deem it f e a s i b l e  t o  i n s u r e  h i s  own continuous o p e r a t i o n  by - :. . . . . . .  - .. . . . . . . .  . . . . -  . . . .  . . .  . . . . .  . . . . . . .  
. . . . . . .  . . . .  

: . . . - '  . o b t a i n i n g  backup/standby s e r v i c e  from the.Companies. Backup/standby 
. L.: . . .  

. . .  . . . . 
. . ' . '  . s e r v i c e  i s  b a s k a l l y  an "insurance po l i cy"  which p r o t e c t s  t h e  . 

. . . . .  customer a g a i n s t  u n a v a i l a b i l i t y  of  t h e  customer 's  genera t ing  e q u i p - '  

went. 

I n  t h e  case  of r e s i d e n t i a l  co-genera tors ,  where t h e  c o s t  of  pro- 

v i d i n g  d u p l i c a t e  f a c i l i t i e s  would.be p r o h i b i t i v e ,  p r o v i s i o n  of 

backup/standby s e r v i c e  i n s u r e s  continuous o p e r a t i o n  bf r e s i d e n t i a l  



appliances and minimizes inconveniences which might otherwise result 

from a failure of the customer's generation. For industrial customers, 

backup facilities may or may not be required depending on the nature of 

the production process, the customer's individual requirements and the 

nature of the customer's generating facilities. 

1-: 

- - 

Q. Why does the tariff provide for an additional monthly demand charge 

of $3.50 per kW for backup/standby service? 

. . . . . . 
A. '  'The Companies incur incremental costs in providing sufficient 
. . 

. ,  generation, transmission, and distribution capacity to serve the 

customer's maximum requirements at.such time as backup/standby 

service is required. As these costs are fixed and incurred whether 

or not the service is required, the costs must be recovered. In 
- .  

addition, these costs are directly assignable to the co-generation 
. . .  

customer and should, therefore, be recovered from these customers. 

. . . .  . . . . . .  . . . . .  
. . . . .  Q. What'is the basis for determination of the $3.50 charge for backup/ 

. _ . : '  . . . .  . . . . . . 
. . 

' . .  standby service? . . . . . . 

. - . . .  
" A. Recently completed embedded cost of service studies show that the 

Companiesf costs of having transmission and distribution facilities 

available for the customer with backnp/standby service exceed $3.00 

per kW per month. In addition, the cost of providing backup/standby 

- - generation is at least $.SO per kW per-month. 
.- . - .  . 



The e s t i m a t e  of $.SO p e r  kW p e r  month i s  a r r i v e d  a t  by assuming 

t h a t  such backup s e r v i c e  would be  provided by peaking t y p e  g e n e r a t i o n . '  

However, it i s  l i k e l y  t h a t  one such peaking u n i t  could p r o v i d e .  ' 

backup s e r v i c e  t o  s e v e r a l  customers b,ecause one can assume t h a t ,  

t depending on t h e ' m i x  of genera t ing  types ,  s imultaneous outages  a r e  . 
? 

u n l i k e l y .  The c o s t  o f  gas t u r b i n e  c a p a c i t y ,  i n c l u d i n g  an al lowance 
;. f 

f o r  d e l i v e r y  l o s s e s ,  i s  about $18 p e r  k i l o w a t t  p e r  y e a r  o r  $1.50 

p e r  month. ,All-owing f o r  d i v e r s i t y ,  a charge equa l  t o  1/3 of t h e  

t o t a l  c o s t  o r  $ .50  p e r  k i l o w a t t  p e r  month has  been used. 

. .. 

. - . ._ . _  .. - - . - --- - . ., ,.5 
. I t  -must b e  recognized t h a t  t h i s  .is a minimum e s t i m a t e  o f  . . p o t e n t i a l  . r.2 - 

, , . I 

. . ,; . c a p a c i t y  c o s t s  a s s o c i a t e d  wi th  backup/standby genera t ion .  There i s  . 

\ . . 
' , p r e s e n t l y  i n s u f f i c i e n t  d a t a  t o  a r r i v e  a t  a more.economically c o r r e c t  

i . .  - . -  - . 

c h a r g e  which would c.onsider t h e  p r e c i s e  t h a t  u n i t  
. . 

! ... . .. . . .  . . outages  would c r e a t e  peak demand requirements.  Such a de te rmina t ion  i . . 
i 

! . . .would be  based i n  p a r t  on t h e  s i z e ,  t y p e ,  age ,  and o p e r a t i n g  charac- . 
. . . 3.  .. .. . i.. ? . . , .  ... . . . .  . . -, . 

. . . e&ji.&tics - b f - ' t h e  cGstomer'''k gengrat ing equipment, a l l  of  wh.ich i s  . - . 1'. . "  : . . 
j . . '  . . , .  .. . p r e s e n t l y  unknown. . . 

. . . . . , . . . I  . 
. .  . . . . . - .  . . . . . . . . . . . .: . . . . . . .  . . .  . . . .  . . . . . . . . . . . . 

- - .  . .  . - .  ... 
, ,  , Q What iJ t h e  bas i s . - fo rd&te .&i* icg  t h e  a l t e r n a t i v e  b i l l i n g  demands 
. . .. ._ , . . 

. . 
$or backup/standby s e r v i c e  a s  s e t  f o r t h  i n  t h e  r a t e ?  . . . . 

- - .. 
A. As I d i scussed  above, customer genera t ion  outages  can be  random 

oteultjtences o r  schedufed ever1 . t~ .  B i l l i n g  - .  demand de te rmina t ion  i c  

designed t o  r e f l e c t  t h e  p o t e n t i a l  impact such a random occurrence  

might have on t h e  system; ~ i r i n ~  t h e  p o t e n t i a l  peak months of  

January, .  June ,  .Tuly, August, Se?tember and December t h e r e  i s  a 100% 



r g t c h e t  t o  r e f l e c t  t h e  impact on t h e  genera t ing  system and t o  . 

prov ide  to '  t h e  customer a  s i g n a l  t h a t  scheduled maintenance should 

b e  performed o u t s i d e  t h o s e  peak months. Random outages dur ing  peak 

p e r i o d s  could have a  tendency t o  s p i k e  t h e  peak t h u s  c r e a t i n g  , 

a d d i t i o n a l  genera t ing requirements and t o  some e x t e n t  t h e  100% 

r a t c h e t  provides t h a t  s i g n a l .  The 7 0 % . r a t c h e t  o f  t h e  remaining 
. - 

months r e f l e c t s  optimum per iods  f o r  scheduled outages  and t h e  

lesser l ike l ihood  of c r e a t i n g  c a p a c i t y  requirements.  

Why do t h e  Companies a l low custbmets t o  choose t o  pay f o r  backup/ 
.. . 

s tandby  s e r v i c e  a t  a f i x e d  r a t e  of $3.50 p e r  kW o r  a l t e r n a t i v e l y  t o ,  

select  a s p e c i a l  demand de te rmina t ion  which i s  t h e  b i l l e d  on one o f  

the  two genera l  service rates. 

( " ' A .  The t a r i f f  permits  customers t o  r e c e i v e  backup/standby s e r v i c e  on 

I '  . . . .. t h e  Small General E l e c t r i c  Serv ice  Rate  o r  t h e  Large General E l e c t r i c  
. . . .  . 

. . . . S e r v i c e  Rate s u b j e c t  t o  t h e  b i l l i n g  demand de te rmina t ion  a s  provided 
. . . . 

r .  
. .. . _ _ .  . .  . ' ..._. .. . . _ . .  . . . .  . . . i n  Rate  90 .  This a f f o r d s  ' t he  customer t h e  o p p o r t u n i t y  t o  choose 

.. . . . .. ... , . 
. . ... . .. . . . . . . 

. . . . . . ' : . b e t w e e n  a  c e r t a i n  f ixed  charge f o r  t h e  s e r v i c e  and a  p o t e n t i a l l y  
. . . . ., 

. , v a r i a b l e  charge a s s o c i a t e d  wi th  a r a t c h e t e d  maximum demand.  he 

. . 
. customer has maximum f l e x i b i l i t y  i n  choosing a l t e r n a t i v e s  and may 

a d j u s t  h i s  own l o a d s ' t o  minimize t h e . c o s t  of  customer genera t ion  

. outages .  * .  

.- - .- - Q. - What i s  t h e  b a s i s  f o r  - requir ing a  one-year c o n t r a c t  f o r  backup/ 

s t andby  se rv ice?  



I 

A. Provision of backup/standby service requires incremental investment 

by the utility in generation, transmission, and distribution ., 

f: facilities. . As these incremental costs relate directly to the 
' 

provision of the service, they.are assignable costs and must be 

recovered. Although one year is too short a period in which to 

C : recover these costs, it is the minimum period . - over which a demand 

ratchet would apply and is thereby consistent with potential 

billing alternatives available to the customer. 

. ,. . . . . . 

Q. Does this complete your testimony? 

A. Yes, it does. 
. . 

.. . .. .. . . .  . . . . 
- .  



THE HARTF~RD ELECTRIC LIGHT COMPANY 
RULES AND REGULATIONS 

SECTIOX I SCZDULE OF RATES 
. ... 
:.. - -  

1.1 FILING. The Company f u r n i s h e s  i t s  va r ious  s e r v i c e s  i n  
. . - _  accordance wi th  t h e  a p p l i c a b l e  Rules and Regula t ions  of t h e  Pub l ic  

U t i l i t i e s  Control  Author i ty  of. t h e  S t a t e  of Connecticut  ( t h e  "Au;hority"). - 

The Company's Schedule of Rates ,  which inc ludes  t h e s e  Rules and Regula t ions ,  - . 
is on f i l e  wi th  t h e  Author i ty  and i s  a l s o  open t o  inspec t ion  a t  t h e  
o f f i c e s  of  t h e  Company. . . . - 

. .. 
1.2 REVISION. The Schedule of Rates  may be rev i sed ,  amended, 

supplemented and otherwise  changed from t ime t o  t ime,  and such changes 
when e f f e c t i v e  h i l l  supersede t h i  p r e s e n t  Schedule of  Rates.  

1.3 APPLTCATION. The p r o v i s i o n s  of t h e s e  Rules and Regula t ions  
and of  t h e  Schedule of Rates apply  t o  everyone r e c e i v i n g  s e r v i c e  from t h e  
Company wi thout  regard t o  whether a  s e r v i c e  a p p l i c a t i o n  has been made by . 
t h e  customer o r  accepted by-, the Company under s e c t i o n  111 ' hereof .  Rece ip t  

o f L s e k v i c e  s h a l l  c o n s t i t u t e  t h e  r e c e i v e r  a customer of t h e  Company a s  t h e  
, 

term i s  .used i n  t h e  Schedule.of  Rates  and i n  these Rules and Regula t ions .  
. . . . 

1 .4  RULES AND REGULATIONS. ~ h e s e  Rules and Regula t ions  s h a l i  
b e  deemed t o  b e  a  p a r t  of every  c o n t r a c t  f o r  s e r v i c e  entered i n t o  by t h e  
~ornpany, and s h a l l  govern a l l  c l a s s e s  of s e r v i c e  where a p p l i c a b l e ,  u n l e s s  
s p e c i f i c a l l y  modified by a p rov i s ion  o r  p rov i s ions  contained i n  a  p a r t i c u l a r  
r a t e  o r  s p e c i a l  w r i t t e n  c o n t r a c t  wi th  a  customer. 

1.5 STATEMENTS BY AGENTS. No r e p r e s e n t a t i v e  of t h e  Company 
has  a u t h o r i t y  t o  modify any r u l e ,  p r o v i s i o n ,  o r  r a t e  ~ o n t a i n e ~ d  i n  QhSs ' .  

Schedu1.e of Rates ,  or .- to birld the'-Company f o r  any prom'ise o r  r e p r e s e n t a t i o n  
con t ra ry  t h e r e t o .  

. . 

1.6 CHOICE OF RATE. Every customer i s  e n t i t l e d  t o , r e q u e s t  
s e r v i c e  u n d e r , t h e  lowest  r a t e  a p p l i c a b l e  t o  t h e  s e r v i c e  supp l ied  d u r i n g  
each ca lendar  y e a r ,  and t h e  Company w i l l  p r o v i d e , i t s  customers w i t h  
informat ion upon reques t  t o  - a i d  such customers i n  se l ' ec t ing  t h e  most 

.advantageous r a t e  a v a i l a b l e .  Unless s p e c i f i c a l l y  s t a t e d  t o  t h e  c o n t r a r y ,  
a l l  r a t e s  a r e  based on t h e  supply of  s k r v i c e  t o  t h e  customer throughout 
t h e  twelve months of t h e  y e a r ,  and changes from one r a t e  t o  ano ther  w i l l  
n o t  be  made f o r  pe r iods  of less t h a n  twelye months. The Company w i l l  n o t  
b e  l i a b l e  f o r  any claim t h a t  s e r v i c e  p rov id id  t o  any customer might have 
been l e s s  expensive o r  more advantageous t o  such customer j f  s u p p l i e d  . . 

under a  d i f f e r e n t  r a t e .  

SECTION I1 SERVICE LIMITATIONS 

2.1 CHARACTER OF SERVICE. The c h a r a c t e r  of  s e r v i c e  which t h e  ' - -- - 
Company w i l l  supply  w i l l  be.  t h a t  a v a i l a b l e  i n  t h e  l o c a l i t y  i n  which t h e  
s e r v i c e  i s  t o  be furnished.  Except a s  may be e s p e c i a l l y  provided i n  a 
p a r t i c u l a r  r a t e ,  t h e  Company does n o t  o f f e r  t o  supply service of nrn- 
s tandard  c h a r a c t e r i s t i c s .  



I 2.2 SINGLE POINT OF DELIVERY. Where s e r v i c e  i s  s u p p l i e d  t o  
a  customer a t  more than  one p;int of d e l i v e r y ,  e a c h  p o i n t  of d e l i v e r y  w i l l  
b e  cons idered  an  independent  customer, and t h e  b i l l  w i l l  be  rendered  
accord ingl j r  u n l e s s  o the rwi se  s p e c i f i c a l l y  p rov ided  f o r  i n  t h e  r a t e .  

- \ 

2.3 COMPLIANCE WITH AVAILABILITY. The u s e  o f  t h e  Company's 
2 s e r v i c e  s h a l l  n o t  be  f o r  purposes o t h e r  t h a n  t h o s e  covered by t h e  . , . . 2 .  A v a i l a b i l i t y  p r o v i s i o n  of  t h e  p a r t i c u l a r  r a t e  under  w h i c h ' s e r v i c e  is . . 

s u p p l i e d .  . .. 

2.4 RESIDENTIAL SERVICE. s e p a r a t e  d w e l l i n g  u n i t s  whether  
w i t h i n  t h e  same b u i l d i n g  o r  i n  s e p a r a t e  b u i l d i n g s  on t h e  same p remises  
s h a l l  be  cons idered  a s  s e p a r a t e  customers  and me'tered i n d i v i d u a l l y  . 

wherever  p r a c t i c a b l e .  If a  r e s i d e n c e  i s  conve r t ed  t o  no re  than  a  s i n g l e  
d w e l l i n g  u n i t ,  o r  i f  f o r  some o t h e r  r e a s o n  it i s  i m p r a c t i c a l  i n  t h e  
judgment of t h e  Company t o  s e p a r a t e l y  me te r  i n d i v i d u a l  dwe l l ing  u n i t s ,  
s e r v i c e  may b e  s u p p l i e d  through one me te r  under  t h e  a p p l i c a b l e  r e s i d e n t i a l  
ar g e n e r a l  service r a t e .  . . 

2.5 REFUSALS TO SERVE. The Company r e s e r v e s  t h e  r i g h t  t o  
' -  r e f u s e  t o  supply  se . rv ice  t o  new customers  o r  t o  s u p p l y  a d d i t i o n a l  l o a d  

t o  any  e x i s t i n g  customer i f  it is  unab le  t o  do s o  under  a  s t a n d a r d  r a t e  
I o r  ff it i s  unable  t o  o b t a i n  t h e  n e c e s s a r y  equipment  and f a c i l i t i e s  o r  

c a p i t a l  r equ i r ed  f o r  t h e  purpose of f u r n i s h i n g  s u c h  s e r v i c e .  The Company 
m a y - r e f u s e  t o  supply  s e r v i c e  t o  l o a d s  o f  unusual  c h a r a c t e r i s t i c s  which . 

might  a f f e c t  t h e  c o s t  o r  q u a l i t y  of s e r v i c e  s u p p l i e d  t o  o t h e r  customers  
\ 

. . o f - t h e  Company. The Company may r e q u i r e  a  customer having  such  unusua l  
l o a d s  t o  i n s t a l l  s p e c i a l  r e g u l a t i n g  and ~ r o t e c t i v e  equipment i n  accordance  
w i t h  t h e  Company's s p e c i f i c a t i o n s  a s  a  c o n d i t i o n  o f  s e r v i c e .  .-, . 

; ., 
2.6 INPETERED SERVICE. When, i n  t h e  judgment of  t h e  company, 

s u p p l y  of  e l e c t r i c  s e r v i c e  on an  unmetered b a s i s  i s  j u s t i f i e d ,  b i l l i n g  
- w i l l -  be  rendered  f a r  e s t ima ted  use  i n - a c c o r d a n c e  wit-h t h e  te rms  of  t h e . . .  I t  

. r a t e  a p p l i c a b l e , t o  t h e  s e r v i c e  s u p p l i e d  and t h e  r e g u l a t i o n s  o f  t h e  
A u t h o r i t y ;  Unauthorized acceptance  of  unme.tered s e r v i c e  by  a cus tomer  
' o r  s e r v i c e  s u p p l i e d  th rough  a  meter  which h a s  been  tampered w i t h  o r  , ' 

r ende red  i n a c c u r a t e  b y ' a  c u s t o m e r . s h a l 1  b e  c o n s i d e r e d  unau tho r i zed  u s e  
. . 

. and s h a l l  s u b j e c t  such  customer t o  l i a b i l i t y  f o r  such  s e r v i c e  on a n  
e s t i m a t e d  b a s i s ,  i n  a d d i t i o n  t o  a n y - o t h e r  a p p l i c a b l e  r e g u l a t o r y ,  c i v i l .  
and c r i m i n a l  l i a b i l i t i e s  which might b e  imposed upon such  customer.  

SECTION I11 SERVICE APPLICATIONS 

3.1 SERVICE APPLICATIONS. The Company may r e q u i r e  a pro-  
s p e c t i v e  customer t o  make w r i t t e n  a p p l i c a f i o n  f o r  s e r v i c e .  Such a p p l i c a t i o n  
s h a l l  be made on s t a n d a r d  forms p rov ided  by ' t he  Company and s h a l l  i n c l u d e  
s u c h  in fo rma t ion  a s  t h e  Company may deem e s s e n t i a l  t o  t h e  p r o p e r  supp ly ing  
o f  s e r v i c e  t o  t h e  a p p l i c a n t .  

3.2 PLACE OF APPLICATION. P r o s p e c t i v e  customers  shou ld  make 
app-lica.t<on f o r - s k r v i c e  a t  t h e  n e a r e s t  o f f i c e  o f  t h e  Company.or a u t h o r i z e d  
Company r e p r e s e n t a t i v e .  



3 . 3  SERVICE TNFOWTION FROM COPlPANY. Upon r e c e i p t  o f  a n  
a p p l i c a t i o n  from a  p r o s p e c t i v e  customer s e t t i n g  f o r t h  t h e  l o c a t i o n  of  t h e  
premises  t o  be  s e r v e d ,  t h e  e x t e n t  of s e r v i c e  t o  be  r e q u i r e d  and o t h e r  
p e r t i n e n t  i n f o r m a t i o n ,  t h e  Company a d v i s e  t h e  customer of t h e  t y p e  
and c h a r a c t e r  of t h e  s e r v i c e  it w i l l  f u r n i s h ,  t h e  p o i n t  a t  which s e r v i c e  
w i l l  b e  d e l i v e r e d  and t h e  l o c a t i o n  t o  b e  provided  f o r  t h o  Company's,  
meter ing  equipment.  ... 

3 . 4  ACCEPTANCE OF APPLICATION OR CONTRACT. I f  an  a p p l i c a t i o n  . .. 
f o r  s e r v i c e  i s  a c c e p t e d  by t h e  Company's d u l y  a u t h o r i z e d  a g e n t ,  o r  if 
s e r v i c e  i s  s u p p l i e d  acco rd ing  t o  t h e  p r o v i s i o n s  of such  a p p l i c a t i o n  o r  . . - 

p u r s u a n t  t o  c o n t r a c t  e i t h e r  w i thou t  m o d i f i c a t i o n  o r  w i t h  supplementa l  
C agreement,  it s h a l l  c o n s t i t u t e  a n  agreement between t h e  customer and . - 

t h e  Company f o r  t h e  supp ly  of s e r v i c e .  

. . 
3.5 SPEeIAL.CONTRACTS. I n  t h e  e v e n t  t h a t  t h e  s e r v i c e  d e s i r e d  

- 
. - 

by a  customer i s  n o t  a v a i l a b l e  under  any  s t a n d a r d  r a t e  o f  t h e  Company, 
such  s e r v i c e  ( i n c l u d i n g  a u x i l i a r y  o r  p a r a l l e l  o p e r a t i o n  s e r v i c e ,  s e r v i c e  

C for aL l~v~ l l l a l l y  l a r g e  o= f l u c t u a t i n g  l o a d s ,  and o t h e r  t y p e s  of  s e r v i c e  
under  unusual  c i r cums tances )  may b e  o b t a i n e d ,  i n  t h e  s o l e  d i s c r e t i o n  of  
t h e  Company, t h rough  s p e c i a l  c o n t r a c t  w i t h  t h e  Company t o  t h e  e x t e n t  

-- - . % , .  . . . . . - - p e r m i t t e d  under  a p p l i c a b l e - R u l e s  and R e g u l a t i o n s  and provided-  t h a t  no . . 

d i s c r i m i n a t i o n  a g a i n s t  o t h e r  customers would r e s u l t  t h e r e b y .  A l l  s uch  
' s p e c i a l  c o n t r a c t s  a r e  s u b j e c t  t o  review and a p p r o v a l  o f  t h e  Au thor i ty .  

i' 

3 .6  UNAUTHORIZED USE. The u s e  o f  s e r v i c e  w i t h o u t  n o t i c e  t o . .  
t h e  Conpany t o  e n a b l e  it t o  read  i t s  me te r  on t h e  u s e r ' s  p remises  w i l l  
r e n d e r  t h e  u s e r  l i a b l e  f o r  any amount due f o r  s e r v i c e  s u p p l i e d  t o  t h e  

. Hi. 
premises  s i n c e  t h e  l a s t  reading,  of  t h e  me te r ,  whether  o r  n o t  such  r e a d i n g  
may p recede  t h e  s a i d  u s e r ' s  occupancy, a s  shown on t h e  Company's books. 

C j  Whenever a n y , s e r v i c e  h a s  been ob ta ined  a t  any p remises  on  a n  unmetered 
b a s i s  o r  any unau tho r i zed  s e r v i c e  has been o b t a i n e d  a t  any such  p remises  
o r  f o r  any o t h e r  r e a s o n  s e r v i c e  has  been provided  t o  such  p remises  t o  
pers-ons unknown o r  f o r - w h i c h  payment h a s  n o t . b e e n  made due t o  a  q u e s t i o n  - 
of customer i d e n t i t y ,  t h e  owner of  r e c o r d  o f  such  p remises  s h a l l  b e  
l i a b l e  t h e r e f o r  t o  t h e  Company. 

i 

SECTION I V  PAYMENT TERMS AND CREDIT 

.. . 4.1 BILLING PERIOD. The normal b i l l i n g  p e r i o d  s h a l l  b e  t h a t  
on which t h e  p a r t i c u l a r  r a t e  i s  based ( u s u a l l y  one month). If t h e  a c t u a l  
b i l l i n g  p e r i o d  i s  l o n g e r A o r  s h o r t e r  t h a n  normal ,  such  b i l l s  w i l l  b e  

. computed by p r o r a t i n g  on t h e  b a s i s  of  t h e  e l a p s e d  t ime .  

b 
4.2 PAYMENT FOR SERVICE. A l l  b i i l s  f o r  e l e c t r i c  s e r v i c e ,  g a s  

s e r v i c e ,  r e p a i r s  t o  customer a p p l i a n c e s ,  and o t h e r  s e r v i c e s  o r  f a c i l i t i e s  
f u r n i s h e d  by t h e  Company t o .  t h e  customer s h a l l  be  due and i a y a b l e  upon . 

. . 
prcscntment .  

4 . 3  FINAL BILL. The c u s t o u ~ e r  s h a l l  b e  l i a b l e  f o r  s e r v i c e  t a k e n  
a f t e r  n o t i c e  o f  t e rminaz ion  has  been r e c e i v e d  by t h e  Company u n t i l  such  
t i m e  a s  t h e  me te r  i s  r e a d  and d isconnected .  The b i l l  f o r  s e r v i c e  r ende red  
up t o  t h e  d a t e  of t h e  l a s t  meter  r e a d i n g  i s  due and p a y a b l e  upon p re sen tmen t .  



I 4.4 RECOhWCTION C,WGE. A r econnec t ion  charge  may b e  made 
t o  customers normally t a k i n g  s e r v i c e  under  an  a l l -yea r - round  r a t e  i f  t h e  
me te r  is. d isconnected  and reconnected  w i t h i n  twelve months. 

,-. , 

F 4.5 INCREASE OR DECREASE I N  RATE. I n  t h e  c a s e  of any i n c r e a s e  . 
o r  dec rease  i n  t h e  a p p l i c a b l e  r a t e  t o  any customer a u t h o r i z e d  by t h e  
AutIxocity, t h e  e f f e c t i v e  d a t e  of  s a i d  i n c r e a s e  o r  dec rease  s h a l l  b e  . -.. ....-. 
r e f l ec . t ed  i n  b i l l s  on a  p r o r a t e d  b a s i s  t o  t h e  e f f e c t i v e  d a t e  u s i n g  me te r  

- .  r e a d i n g s  made a f t e r  s a i d  e f f e c t i v e  d a t e .  
. .. 

4 . 6  LATE PAYMENT CHARGE. N o n r e s i d e n t i a l  b i l l s ,  which a r e  n o t  
p a i d  w i t h i n  28 days ,  and b i l l s  rendered  t o  t h e  s t a t e  o r  any p o l i t i c a l  

h- ' s u b d i v i s i o n  t h e r e o f  which a r e  n o t  p a i d . w i t h i n  60 days ,  s h a l l  be  s u b j e c t  
t o  a  charge  c a l c u l a t e d  on t h e  unpaid b a l a n c e  a t  t h e  r a t e  of  1 p e r c e n t  
p e r  month from t h e  d a t e  t h e r e o f  t o  t h e  d a t e  of  payment. 

SECTION V SUPPLY AND USE OF SERVICE 

E .  5.1 QUALl ' l 'Y '  UF SERVICE. The Company endeavors  t o  f u r n i s h  
adequa te  and r e l i a b l e  s e r v i c e ,  b u t  does.  n o t  gua ran tee  cont inuous  s e r v i c e ,  
and it s h a l l  n o t  b e  l i a b l e  f o r  d i r e c t  o r  c o n s e q u e n t i a l  damages of  any  

- - . - . - . . . - k i n d - r e s u l t i n g  from a n y - s t o p p a g e ; - i n t e r r u p t i o n ,  v a r i a t t o n  o r  d iminu t ion  . 

, o f  s e r v i c e  caused by  t h e  cus tomer ' s  a c t s  o r  omiss ions ,  a c t s  of t h e  
p u b l i c  enemy, a  s t a t e  o f  war,  r equ i r emen t s  o f  F e d e r a l ,  S t a t e  o r  ~ u n i c i ~ a l  
a u t h o r i t i e s ,  s t r i k e s ,  a c t s  o f  God o r  t h e  e l emen t s ,  a c c i d e n t s ,  o p e r a t i n g  
c o n d i t i o n s  o r  con t ingenc ie s  o r  o t h e r  causes .  

When a  p a r t  o r  p a r t s  o f  t h e  i n t e r c o n n e c t e d  gene ra t ion -  . ' ' . ' 

t r a n s m i s s i o n  o r  d i s t r i b u t i o n  systems may,be  t h r e a t e n e d  by a  c o n d i t i o n  
( .  which may a f f e c t  t h e  i n t e g r i t y  o f  t h e  supp ly  of e l e c t r i c ' o r  g a s . s e r v i c e ,  

o r  when a  c o n d i t i o n  of  a c t u a l  o r  t h r e a t e n e d  s h o r t a g e  of a v a i l a b l e  ene rgy  
. s u p p l i e s  and r e s o u r c e s  s h a l l  e x i s t ,  t h e  Company,may, i n  i t s  s o l e  judgment , ,  

-- c u r t a i l ,  a l l o c a t e , ,  o r  i n t e r r u p t  such  s e r v i c e  t o  any custo-mer o r  cus tomers .  
. Such c u r t a i l m e n t ,  a l l o c a t i o n  o r  i n t e r r u p t i o n - s h a l l ,  where p o s s i b l e  o r  

p r a c t i c a b l e ,  b e  i n  accordance  w i t h  t h e  te rms  and c o n d i t i o n s  of  any  
a p p l i c a b l e  energy emergency o r  l o a d  c u r t a i l m e n t - p l a n  which s h a l l  b e  on  . . . . 

1 

f i l e  w i t h  t h e  A u t h o r i t y  o r  o t h e r  a p p r o p r i a t e  s t a t e  agency from t ime  t o  
t i m e  o r  adopted by energy  d i s p a t c h i n g  and c o n t r o l  c e n t e r s  i n  which . t h e  
Company i s  a  p a r t i c i p a n t .  

The Company does  n o t  unde r t ake  t o  r e g u l a t e  t h e  v o l t a g e ,  f requency  
. o r  p r e s s u r e  o f  i t s  s e r v i c e  more c l o s e l y  t h a n  i s  s t a n d a r d  commercial 

p r a c t i c e .  I f  t h e  customer r e q u i r e s  r e g u l a t i o n  of  v o l t a g e ,  f r equency  o r  ' 

p r e s s u r e  t h a t  i s  more r e f i n e d ,  he  s h a l l  f y r n i s h ,  i n s t a l c  m a i n t a i n  and 
o p e r a t e  t h e  neces sa ry  a p p a r a t u s  a t  h i s  own expense.  

The Company caiLnot be  and i s  n o t  r e s p o n s i b l e  f o r  'any l o s s  o r  
damage ( d i ~ e c ~ ,  i n d i r e c t  o r  c o n s e q u e n t i a l )  t o  any pe r sons  o r  p r o p e r t y  
r e s u l t i n g  i n  any way from any i n t e r r u p t i o n  o f  s e r v i c e  o r  any change i n  
e h a r a c t e r i s t i c s  of  s e r v i c e ,  r e g a r d l e s s  of t h e  cause  of  such  i n t e r r u p t i o n  
o r  change. .. . 

5.2 TEMPORARY SERVICE. Terliporary s e r v i c e  i s  a v a i l a b l e  t o  any  
customer who can  be  s e r v e d  from t h e  Company's e x i s t i n g  l i n e s  o r  f a c i l i t i e s .  



F o r  such  temporary s e r v i c e  thq  customer s h a l l  pay t h e  t o t a l  c o s t  of 
connec t ing  and d i sconnec t ing  t h e  s e r v i c e ,  i n c l u d i n g  t h e .  c o s t  o f  i n s t a l l a -  
t i o n  and removal of any p o l e s ,  w i r e s ,  t r a n s f o r m e r s ,  meter  equipment o r  
o t h e r  f a c i l i t i e s  t h a t  may be neces sa ry .  S e r v i c e  w i l l  b e  b i l l e d  under  
any r e g u l a r  r a t e  a p p l i c a b l e  t o  t h e  t y p e  of  s e r v i c e  supp l i ed .  The Company . 
may r e q u i r e  a n  advance payment cover ing  t h e  e s t i m a t e d  c o s t  o f  i n s t a l l a t i o n  
and d i s c o n n e c t i o n  o r  t h e  use  of s e r v i c e  o r  b o t h .  

5.3' SUSPENSION OF SERVICE FOR REPAIRS. The Company r e s e r v e s  
t h e  r i g h t  t o  c u r t a i l  o r  t empora r i l y  i n t e r r u p t  from t ime t o  t ime t h e  
cus tomer ' s  s e r v i c e  i n  o r d e r  t h a t  r e p a i r s ,  rep lacements  o r  changes may b e  

2 .  made i n  t h e  Company's f a c i l i t i e s  e i t h e r  on o r  o f f  t h e  cus tomer ' s  p remises .  
The customer w i l l  normal ly  be n o t i f i e d  i n  advance t o  t h e  e x t e n t  p r a c t i c a b l e  
e x c e p t  i n  c a s e s  of  emergency. Nothing i n  t h i s  S e c t i o n  V s h a l l  b e  deemed 
t o  r e q u i r e  t h e  Company t o  make such r e p a i r s ,  rep lacements  o r  changes a t  
t i m e s  o t h e r  t h a n  t h e  Company's normal b u s i n e s s  hour s .  

C. 5.4 RESALE OF SERVICE, ' Any service rpnrlprpd i s  fu rn i chcd  by 
t h e  Company t o  t h e  customer f o r  t h e  purpose  and c l a s s  of  s e r v i c e  s p e c i f i e d ,  
'and such  s e r v i c e  s h a l l .  n o t  be  r e s o l d  t o . o t h e r s  o r  used f o r  o t h e r  pu rposes .  

- - -  his r u l e  dqes n o t  a p p l y  t o  d u l y  a u t h o r i z e d  p u b l i c  u t i l i t y  companies 
which pu rchase  s e r v i c e  from the'.Company a t  who lesa l e .  

. . 

f 5.5 'RESUPPLY OF SERVICE. When s e r v i c e  i s  r e s u p p l i e d  t o  
o t h e r s  b y  a  r e t a i l  customer of  t h e  Compa'ny, e a c h  b 'u i ld ing  o r  premises  
w i l l  b e  cons ide red  a s  a  s e p a r a t e  customer,  and t h e  s e r v i c e  w i l l  b e  
f u r n i s h e d  t o  t h e  t e n a n t s  a s  a n  i n c i d e n t  t o  t enancy  w i t h  t h e  c o s t  i nc Iuded  
a s  a n  i n t e g r a l  p a r t  o f  t h e  r e n t .  The same r u l e  s h a l l  app ly  t o  t h e  

. g r e a t e s t  e x t e n t  p o s s i b l e  i n  t h e  c a s e  o f  s e r v i c e  s u p p l i e d  t o  any condominium - : 
'I o r  homeowner's a s s o c i a t i o n ,  where t h e  c o s t  o f  s u c h . s e r v i c e  s h a l l  b e  

i n c i d e n t a l  t o  t h e ' a s s o c i a t i o n ' s  f e e  t o  i t s . m e m b e r s .  .Resupp ly  o f  s e r v i c e  
w i l 1 , r e q u i r e  p r i o r  w r i t t e n  consent  of  t h e  Company. 

' SECTION VI CUSTO~ER s INSTALLATION 
. . 

6 1 SUITABILITY OF APPARATUS. A l l  o f  t h e  cus tomer ' s  a p p a r a t u s  
s h a l l  b e  s u i t a b l e  f o r  compat ib le  o p e r a t i o n  w i t h  t h e  s e r v i c e  s u p p l i e d  by  
t h e  Company, and t h e  customer s h a l l  n o t  u s e  t h e  s e r v i c e  s u p p l i e d  f o r  any  

. . .  purpose  or - .wi th  any a p p a r a t u s  which would -cause a  d i s t u r b a n c e  on t h e  , . 
l i n e s ,  mains o r  system of t h e  Company s u f f i c i e n t  t o  impa i r  o r  r e n d e r .  
u n s a f e  t h e  service s u p p l i e d  by t h e  Company t o  i t s  o t h e r  cfistomers. The 
customer s h a l l  b e  l i a b l e  f o r  any damage r e s u l t i n g  t o  t h e  Company's 
a p p a r a t u s  o r  f a c i l i t i e s  o r  t o  o t h e r  customers  caused  by f a i l u r e  t o  
comply w i t h  any  p r o v i s i o n  of  t h i s  S e c t i o n  V I .  . . 5 

Where' t h e  customer has  a p p a r a t u s  f o r  t h e  g e n e r a t i o n  o f  e l e c t r i c  
ene rgy ,  h i s  w i r i n g  must b e  s o  a r r anged  a s  t o  make it imposs' ible,_, ,by t h e  
c l o s i n g  o f  swi t ches  o r  o t h e r w i s e ,  t o  connec t  such  a p p a r a t u s  w i t h - t h e  
Company's s e r v i c e  u n l e s s  such  w i r i n g  a r rangements  have been  approved i n  
w r i t i n g  by  t h e  Company. 

6.2 COMPLIANCE WITH ORDINANCES. Befo re  the 'company w i l l  
f u r n i s h  s e r v i c e ,  t h e  customer s h a l l  comply w i t h  a l l  a p p l i c a b l e  o r d i n a n c e s ,  
codes  and requi rements  of  F e d e r a l ,  S t a t e  o r  Munic ipa l  b o d i e s  and may b e  
r e q u i r e d  t o  f u r n i s h  t o  t h e  Company s a t i s f a c t o r y  ev idence  o f  such  compliance. 



6 . 3  STATEMENT OF INSTALLER. Where t h e  Hun ic ipa l  a u t h o r i t i e s  
i s s u e  no i n s p e c t i o n  c e r t i f i c a t e ,  t h e  Company may r e q u i r e  a  w r i t t e n  
s t a t e m e n t  from t h e  i n s t a l l e r  of  t h e  w i r i n g  o r  p i p i n g  o r  o t h e r  s i m i l a r  . 

F f a c i l i t i e s  t h a t  t h e  same a r e  s u i t a b l e  and p r o p e r  f o r  t h e  s a f e  and s a t i s -  
f a c t o r y  r e c e p t i o n  and u s e  of t h e  s e r v i c e  t o  b e  f u r n i s h e d  and a r e  i n  
accordance w i t h  a p p l i c a b l e  b u i l d i n g  and s a f e t y  codes .  

. ... 6 . 4  RESPONSIBILITY OF CUSTOMER. I n  a l l  c a s e s  t h e  customer i s  - 

r e s p o n s i b l e  f o r  m a i n t a i n i n g  f a c i l i t i e s ,  w i r i n g  and a p p l i a n c e s  t h a t  a r e  . . . 
' s u i t a b l e  and Erope r  f o r  t h e  s a f e  and s a t i s f a c t o r y  r e c e p t i o n  and use  of  

t h e  s e r v i c e  t o  be f u r n i s h e d .  Any e f f o r t  o f  t h e  Company t o  promote t h i s  - .  -. 

c o n d i t i o n  i s  mere ly  a s s i s t a n c e  rendered  t o  t h e  customer and s h a l l  n o t  b e  
: deemed an  assumptio'n of l i a b i l i t y  on t h e  p a r t .  o f  . - t h e  Company. 

A l l  a p p a r a t u s  o r  f a c i l i t i e s  provided  by t h e  Company t o  supp ly  
s e r v i c e  s h a l S  remain i t s  s o l e  pr0pert .y  whether o r  n o t  a f f i x e d  t o  t h e  
cus tomer ' s  p r o p e r t y ,  and s h a l l  be  r e t u r n e d  by t h e  customer i n  t h e  con- 

6 ! 0 <- 
d i t i o n  r e c e i v e d ,  o r d i n a r y  wear and t e a r  excepted .  Any damages caused  b y  
t h e  customer t o  t h e  Company's p r o p e r t y  ( i n c l u d i n g  damage o c c u r r i n g  a s  a  

d 
r e s u l t  o f  t h e  cus tomer ' s  f a i l u r e  t o  t a k e  r easonab le  p r e c a u t i o n s  t o  
p r o t e c t  such  prope , r ty  from damage) s h a l l . b e  p a i d  by t h e  customer.  

i . 

6.5 . LIABILITY OF THE COMPANY. S e r v i c e  i s  d e l i v e r e d  t o  t h e  

. . customer a t  t h e  p o i n t  where t h e  s e r v i c e  connec t ion  ma in t a ined  by  t h e  
, . 

Company t e r m i n a t e s .  The Company s h a l l  n o t  b e  l i a b l e  f o r  d i r e c t ,  i n d i r e c t  
o r  c o n s e q u e n t i a l  damages o f  any k ind ,  whether  r e s u l t i n g  f iom i n j u r i e s  t o  . 

pe r sons  o r  p r o p e r t y  o r  o t h e r w i s e , . a r i s i n g  o u t  o f  o r  t h a t  may b e  t r a c e a b l e  
t o  t r o u b l e  o r  d e f e c t s  i n  t h e  a p p a r a t u s ,  p i p i n g ,  w i r i n g ,  f a c i l i t i e s  o r  
equipment o r  t o  any o t h e r  cause  o c c u r r i n g  beyond t h e  p o i n t  where t h e  

g' ., s e r v i c e  connec t ion  of  t h e  Compar~y t e r m i n a t e s .  L i a b i l i t y ,  i f  any,  f o r  . $. 
L. - such  damages s h a l l  be t h a t  of  t h e  customer.  . 

. -  - - - 6.6 CHANGES I N  CUSTOPfER,'S CONDITIONS OR INSTALLATION. The 

. customer s h a l l  g i G &  advance n o t i c e  t o  the .  Company ~-of any proposed change * 
i n  t h e  cus tomer ' s  l oad  o r  o t h e r  c o n d i t i o n s  o f  u s e  o r  o f  any change o f  . 

i purpose  o r  l o c a t i o n  of h i s  i n t a l l a t i o n .  Such change i n  t h e  cus tomer ' s  
s e r v i c e  c o n d i t i o n s  o r  i n s t a l l a t i o n  s h a l l  n o t  b e  made u n t i l  such  n o t i c e .  
has  been g i v e n  and pe rmis s ion  h a s . b e e n  r ece ived  from t h e  Company. 

.. -- F a i l u r e  t o  g i v e  n o t i c e  of such  changes s h a l l  r e n d e r  t h e  customer l i a b l e  
f o r  any damage t o  t h e  meters  o r  o t h e r  a p p a r a t u s  and equipment o f  t h e  
Cimpany caused by t h e  changed c o n d i t i o n s  o r  i n s t a l l a t i o n .  

SECTION V I I  COMPANY'S SERVICE INSTALLATION 

7 .1  RIGHTS O F  WAY. The cornpan$ s h a l l  n o t  b e  r e q u i r e d  t o  
ex tend  i t s  f a c i l i t i e s  f o r  t h e  purpose  of  r e 6 d e r i n g  s e r v i c e  u n t i l  it has  
s a t i s f a c t o r y  r i g h t s  of way pr easements  t o  p e r m i t  t h e  i n s t a l l a t i o n ,  
o p e r a t i o n  and maintenance of i t s  f a c i l i f i e s .  The customer,  w i t h o u t  
expense t o  t h e  Company, s h a l l  g r a n t  o r  s e c u r e  f o r  t h e  Company s u c h  

.- r i g h t s  of way o r  easements  whether  a c r o s s  p r o p e r t y  c o n t r o l l e d  b y  t h e  
customer o r  by o t h e r s .  - . - A -.. 

7.2 RIGHTS ON CUSTOMER'S PREMISES. I n  a c c e p t i n g  s e r v i c e  t h e  
customer s h a l l  t h e r e b y  a g r e e  t o  f u r n i s h  t h e  Company, w i t h o u t  cha rge ,  a ,  



l . s u i t a b l e  l o c a t i o n  f o r  a l l  of t h e  p r o p e r t y  and equipment of t h e  Company 
. . n e c e s s a r y  i n  f u r n i s h i n g  such i e r v i c e .  The Company s h a l l  have a c c e s s  t o  . 

t h e  customer 's  premises  a t  a l l  r ea sonab le  t imes  f o r  t h e  purpose of 
i n s t a l l i n g ,  r ead ing ,  i n s p e c t i n g ,  r e p a i r i n g ,  removing, r e p l a c i n g ,  d i s -  

I c onnec t ing ,  o r  o the rwi se  ma in t a in ing  i t s  me te r s ,  equipment,  and f a c i l i t i e s ,  
and f o r  a l l  o t h e r  p rope r  purposes-  

i . ... 
7.3 CHANGES I N  LOCATION. I f  t h e  Company p l a c e s  i t s  overhead . . -. 

wires  underground o r  changes t h e  l o c a t i o n  of  any of i t s  s e r v i c e  f a c i l i t i e s ,  
it may r e q u i r e  t h a t  such changes as '  may be  n e c e s s a r y  i n  t h e  cus tomer ' s  
p o r t i o n  of t h e  s e r v i c e  connec t ion  o r  which may d i r e c t l y  o r  i n d i r e c t l y .  
b e n e f i t  t h e  customer be made a t  t h e  expense o f  t h e  customer. 

C"; . . 
/ z  ' 

- - 

E f f e c t i v e :  November 28, 1977 

Supersedes  General  Terms and Condi t ions  o f  S e r v i c e  and General  P r o v i s i o n s  
Applying t o  Ra te s ,  e f f e c t i v e  May 1, 1977. 

. . 



THE EW3TFORD ELECTRIC LIGHT COtlPAIiY 
f 

SPIALL GENERAL ELECTRIC SERVICE , RATE 22 

AVAILAB1,E t o  any customer f o r  a l l  u se s  of  e l e e c t r i c i t y  a t  a  s i n g l e  
s e r v i c e  l o c a t i o n  measured through one me te r ing  i n s t a l l a t i o n .  Where t h e  
Company deems it i m p r a c t i c a l  t o  d e l i v e r  e l e c t r i c i t y  t h rough  one s e r v i c e ,  
o r  where more t h a n  one meter  has  been i n s t a l l e d  f o r  b i l l i n g  under a 
withdrawn r a t e  t h e n  t h e  measurement of  e l e c t r i c i t y  may be  by two o r  more 
m e t e r s .  

. . 

Customer S e r v i c e  Charge: 

Dcmand ~ h n r g c  

F i r s t  2  KW o f ,  demand o r  l e s s  No Charge 
A l l  o v e r  2 KW of  demand $3.78 p e r  kW 

, Energy Charge: ' 

\ .  
\ .  

F i r s t  1 ,000  kh'h ,65.8,3C p e r  kWh 
A l l  o v e r  1 ,000  kWh 4.14C p e r  kWh 

For  a l l  kWh between 200-and 400 t i m e s  t h e  demand 2.66C p e r  kWh 
A l l  kWh ove r  400 t imes  t h e  demand 2.35C p e r  li\h 

c: ,$- 

. . . . FUEL ADJUSTMENT: T h i s  r a t e  s h a l l ,  i n , a c c o r d a n c e  w i t h  p rocedures  
approved by t h e  P u b l i c  U t i l i t i e s  Con t ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  

, 
.-- - _ ' . -.?-or . d e c r e a s e s  r e f l e c t i n g - - c h a n g e s . & n  t h e  c o s t  of f u e l .  s e t  for - th  in. ,2c-alculatio& 

. . submi t t ed  t o  t h e  A u t h o r i t y  f o r  app rova l .  

DETERMINATION OF DEflAND: .The demand s h a l l  b e  t h e  h i g h e s t  a v e r a g e . 3 0  
' 

minute  k i l o w a t t  demand recorded  du r ing  t h e  b i l l i n g  month, b u t  n o t  less 
t h a n  2 k i l o w a t t s .  

, SPECIlUl PROVISIONS : 

1. Primary f l e t e r i n g :  I f  t h e  s e r v i c e  i s  metered on t & e  p r imary  s i d e  of 
t h e  t r a n s f o r m e r s  supp ly ing  t h e  customer,  2% of  t h e  metered k i l o w a t t -  
hours  w i l l  b e  deducted i n  computing t h e  b i l l .  

, 
2. F a c i l i t i e s  Ownership: I f  t h e  s e r v i c e  k rans fo rmers  and a s s o c i a t e d  

equ ipmcn t , . cxcep t  metering, are f i ~ r n i s h ~ d  hy t.he customer, a c r e d i t  , - 
s h a l l  be  a p p l i e d  t o  t h e  b i l l  e q u a l  t o :  

F i r s t  1000 KW of  demand $ .2O/KW - - ,-. . - A l l ' o v e r  1000 KW of  demand $.lO/KW 

TERM OF CONTRACT: One y e a r  and t h e r e a f t e r  u n t i l  n o t i c e  o f  t e r m i n a t i o n .  

- E f f e c t i v e :  November 28, 1977 
4 

4' 

~ u ~ e ; k c i d e s  R a t e  22, E f f e c t i v e  May 1, 1977 * -  - 



THE HARTFORD ELECTRIC LIGHT COklPANY 

:.. . - -  C m C H  AND SCHOOL ELECTRIC SERVICE . ' - RATE 23 . 

Y 

AVAILABLE f o r  t.he t o t a l  u se  of churches and t a x  exempt s choo l s .  

MONTHLY RATE :- 

Customer s e r v i c e  Charge: , $6.35 

Energy Charge: 4.226 p e r  kwh 

FUEL ADJUSTflENT: T h i s  r a t e . s h a l 1 ,  i n  accordance w i t h  procedures  approved 
b y  t h e  P u b l i c  U t i l i t i e s  Cont ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  
d e c r e a s e s ' r e f l e c t i n g  changes i n  t h e  c o s t  o f  f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  
submi t ted  t o  t h e  A u t h o r i t y  f o r  apprnval. C . . 

..SPECIAL PROVISIONS : 

. -  - . 
1.' Primary Metering': I f '  t h e  s e r v i c e  i s  -metered on' t h e  pr in1a.r~ s i d e '  of . 

& .  t h e  t r a n s f o r m e r s  supply ing  t h e  customer,  2% of  t h e  metered k i l o -  
wat thours  w i l l  b e  deducted i n  computing t h e  b i l l .  

. . .  . 

2.  ' F a c i l i t i e s  Ownership: I f  t h e  s e r v i c e  t r a n s f o r m e r s  ' and a s s o c i a t e d  
equipment,  excep t  meter ing ,  a r e  f u r n i s h e d  by t h e  c u s t o m e r ,  a c r e d i t  
s h a l l  be  a p p l i e d  t o  t h e  b i l l  e q u a l  t o :  

F i r s t  1000 KW of  demand $ .2O/KW 
A l l  o v e r 1 0 0 0  KW of demand $.lO/KW 

E f f e c t i v e :  November 28, 1977 

Supersedes  Rate 23, E f f e c t i v e  May 1, 1977 



THE HARTFORD ELECTRIC LIGHT COMPANY , 

Z 

RESIDENTIAL ELECTRIC SERVICE RATE 1 

AVAILABLE f o r  t h e  e n t i r e  e l e c t r i c a l  r e q u i r e m e n t s ,  excep t  a s  noted below, 
i n  s i n g l e - f a m i l y  r e s i d e n c e s ,  r e s i d e n t i a l  o u t b u i l d i n g s ,  farms,  i n d i v i d u a l  . . . . 
apar tments  and g e n e r a l  s e r v i c e  use  i n  apar tment  b u i l d i n g s .  Where t h e  
customer has  a  c o n t r o l l e d  e l e c t r i c  w a t e r  h e a t i n g  system which i s  n o t  t h e  
s o l e  sou rce  of domest ic  h o t  wa te r ,  t h e  e l e c t r i c  w a t e r  h e a t i n g  use  may be  
s e p a r a t e l y  metered and b i l l e d  i n  accordance  w i t h  Con t ro l l ed  Water Hea t ing  
E l e c t r i c  S e r v i c e  Rate  18 .  

. - 

T h i s  r a t e  i s  n o t  a v a i l a b l e  f o r  dwe l l ings  which n o t  o n l y  use  e l e c t r i c  
ene rgy  a s  t h e  prima-ry space  h e a t i n g  s o u r c e  b u t  a l s o - h a v e  no t  r ece ived  
s e r v i c e  f o r  e l e c t r i c  space  h e a t i n g  p r i o r  t o  J a n u a r y  1, 1979. 

c : Where Illore t han  one aparement i s  s e rved  th rough  t h e  same me te r ,  t h e  
number of  k i l o w a t t h o u r s  i n  each  b lock  o f  t h e  r a t e  s h a l l  be m u l t i p l i e d  by 
t h e  number of  i n d i v i d u a l  apar tments  s e r v e d  t h r o u g h  t h e  same meter .  

~ i n ~ l e - ~ h a s e  s e r v i c e  i s  normally s u p p l i e d  he reunde r  excep t  t h a t  t h r e e -  
) p h a s e  s e r v i c e  may b e  s u p p l i e d  provided  t h e  customer a g r e e s  t o  pay a n  

t .  . a d d i t i o n a l  monthly charge  s u f f i c i e n t  t o  . re imburse  t h e  Company.for t h e  
i n c r e a s e d  c o s t s  involved .  

MONTHLY RATE: 

#r- . .. 
Customer S e r v i c e  Charge: $4.32 

Energy Charge: 

, .  . . - - F i r s t  300 kWh- -:.: 
-. ,. 4.855C p e r  k-Wh '2. 

A l l  ove r  300 kWh. 3.90C p e r  k\Jh . . 

Where t h e  Customer's s o l e  sou rce  o f .  domest ic  h o t  w a t e r  i s  a  s torage- type  ' . 

. w a t e r  h e a t e r  which meets t h e  Company's s p e c i f i c a t i o n s  a s  t o  t y p e ,  s i z e  
and e l e c t r i c a l  c h a r a c t e r i s - t i c s  and f o r  which t h e  t o p  and bottom u n i t s  
a r e  o f  conven t iona l  wat tage  and connected w i t h  the rmos , t a t i c  c o n t r o l s  s o  

. 

, 
t h a t  b o t h  u n i t s  cannot  o p e r a t e  a t  once ,  p r i c i n g  beyond t h e  f i r s t  300 kwh 
w i l l  b e  t h e  n e x t  600 kWh a t  2.90C p e r  kWh and t h e  b a l a n c e  a t  3.90C p e r  
kWh. The u n i t s  s h a l l  b e  i n s t a l l e d  and wired  f o r  t ime  c o n t r o l  i n  accordance  
w i t h  t h e  Company's s p e c i f i c a t i o n s .  

* % 

FUEL ADJUSTMENT: T h i s  r a t e  s h a l l ,  i n  accorklance w i t h  p rocedures  approved ~ 

by t h e  P u b l i c  U t i l i t i e s  Cont ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  
d e c r e a s e s  . r e f l e c t i n g  changes' i n  t h e  c o s t  o f  f u e l  s .e t  f o r t h  i n  c a l c u l a t i o n s  
submi t t ed  t o  t h e  A u t h o r i t y  f o r  app rova l .  

SPECIAL PROVISIONS: 

Pr imary  Pleter ing:  I f  t h e  s e r v i c e  i s  metered on t h e  pr imary  s i d e  o f  
t h e  t r a n s f o r m e r s  supp ly ing  t h e  customer,  2% of t h e  metered k i l o w a t t -  
hour s  w i l l  b e  deducted i n  computing t h e  b i l l .  

E f f e c t i v e :  November 28, 1977 

Supersedes  Rate  1, E f f e c t i v e  May 1, 1977 . . 



THE HARTFORD ELECTRIC LIGHT COf1P.LWY 

, RESIDENTIAL TIPIE-OF-DAY ELECTRIC SERVICE . . RATE 7 6' 
C . . 

AVAILABLE f o r  t h e  e n t i r e  e l e c t r i c a l  requi rements  i n  s i n g l e - f a m i l y  r e s i -  
dences ,  r e s i d e n t i a l  o u t b u i l d i n g s ,  fa rms ,  i n d i v i d u a l  apar tments  and ,. - . 

g e n e r a l  s e r v i c e  use  i n  apar tment  b u i l d i n g s .  

T h i s  r a t e  i s  a v a i l a b l e ,  w i thou t  l i m i t a t i o n ,  f o r  customers  who have a 
r s o l a r  h e a t i n g  system which i s  used a s  a  sou rce  of space  h e a t i n g  and f o r  
\ - which e l e c t r i c i t y  p rov ides  backup. - - 

T h i s  r a t e  i s  n o t  a v a i l a b l e  f o r  s e r v i c e  t o  mu l t i - f ami ly  dwel l ing  u n i t s '  
e x c e p t  where each  dwe l l ing  u n i t  i s  metered and b i l l e d  i n d i v i d u a l l y .  

S ing le -phase  s e r v i c e  i s  normal ly  s u p p l i e d  hereunder  excep t  t h a t  t h r e e -  
p h a s e  s e r v i c e  may be  s u p p l i e d  p rov ided  t h e  customer a g r e e s  t o  pay a n  
a d d i t i o n a l  monthly charge s u f f i c i e n t  t o  reimburse t h e  Company f o r  the .  
i n c r e a s e d  c o s t s  involved .  . . .. . 

MONTHLY RATE : 

$6.82 Customer . S e r v i c e  . Charge: 

: On-Peak Charge: Weekdays from 8 a.m. t o  8 p.m.. EST 6.20C p e r  k\Jh 
Off-Peak Charge: A l l  Other  Hours-  2.60C p e r  -kwh 

.. . -._ , 

.- . < FUEL ADJUSTMENT: . T h i s  r a t e  s h a l l ,  i n  accordance  w i t h  procedures  approved 
L-., by t h e  P u b l i c  U t i l i t i e s  Con t ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  

' 

d e c r e a s e s  r e f l e c t i n g  changes i n  t h e  c o s t  o f  f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  
CI .  

' . submi t t ed  t o  t h e  Authori ty-  f o r  app rova l .  , ,.. 

TERM OF'CONTRACT: One y e a r  and t h e r . e a f t e r  u n l e s s  cance led  by one month 's  
w r i t t e n  n o t i c e .  

E f f e c t i v e :  November 28, 1977 



THE HARTFORJI ELECTRIC LIGHT COflPANY 

CONTROLLED WATER IEATING ELECTRIC SERVICE RATE 18 

1 
k AVAILABLE o n l y  f o r  c o n t r o l l e d  wa te r  h e a t i n g  e l e c t r i c  s e r v i c e  t o  any . . 

customer o t h e r  t h a n  r e s i d e n t i a l ,  excep t  a s  no ted  h e r e i n .  Ava i l ab l e  t o  . - 

r e s i d e n t i a l  customers  where e l e c t r i c i t y  s u p p l i e s  a  p o r t i o n . o f ,  b u t  i s  
, n o t  t h e  s o l e  sou rce  o f ,  domest ic  h o t  wa te r .  

. . 

T h i s  r a t e  i s  n o t  a v a i l a b l e  f o r  any space  h e a t i n g  o r  f o r  commercial o r  
i i n d u s t r i a l  p r o c e s s e s .  

- - 

C o n t r o l l e d  s t o r a g e  e l e c t r i c  water  hea t e r s ,  s h a l l  meet t h e  Company's 
, >. . s p e c i f i c a t i o n s  a s  t o  t y p e ,  s h e  and e l e c t r i c a l ,   characteristic,^: and. s h a l l  

have  t o p  and bottom u n i t s  of conven t iona l  wa t t age  w i t h  t h e r m o s t a t i c  
c o n t r o l s  s o  t h a t  b o t h  u n i t s  cannot  o p e r a t e  a t  once.  These u n i t s  s h a l l  . 

"' 

be i n s t a l l e d  and wired f o r  t ime.  c o n t r o l  i n  accordance  w i t h  t h e ' ~ o m ~ a n ~ ' s  
s p e c i f i c a t i o n s .  

Customer S e r v i c e  Charge: $2.00 ' .  

Energy Charge: 2.85C p e r  klJh 

FLEL ADJUSTIENT: Th i s  r a t e  s h a ' l l ,  i n  accordance  w i t h  p rocedures  approved 
b y  t h e  P u b l i c  U t i l i t i e s  Cont ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  
d e c r e a s e s  r e f l e c t i n g  changes i n  t h e  c o s t  o f  f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  
submi t t ed  t o  t h e  Au thor i ty  f o r  app rova l .  

SPECIAL PROVISIONS: 

Pr imary  f le te r ing:  I f  t h e  s e r v i c e  i s  metered  on t h e  pr imary  s i d e  o f  
t h e  t r a n s f o r m e r s  supply ing  t h e  cus tomer ,  2% o f  t h e  metered k i l o w a t t -  
h o u r s  w i l l  b e  deducted i n  computing t h e  b i l l .  

TERM OF CONTRACT: One y e a r  and t h e r e a f t e r  u n t i l  r i o t i ce  of  t e r m i n a t i o n .  

- 

E f f e c t i v e :  November 28,' 1977 

Supe r sedes  Ra te  1 8 ,  E f f e c t i v e  Nay 1, 1977 . . - .  



THE HARTFORD ELECTRIC LIGHT COMPANY 

GENERAL ELECTRIC SERVICE RATE 21 

AVAILABLE t o  commercial and i n d u s t r i a l  customers  l o c a t e d  on t h e  Company's 
d i s t r i b u t i o n  l i n e s  s u i t a b l e  f o r  supp ly ing  t h e  s e r v i c e  r eques t ed .  T h i s  
r a t e  i s  a v a i l a b l e  on ly  t o  p r e s e n t  customers  t a k i n g  s e r v i c e  on January 7 ,  
1975. 

flONTHLY RATE : 

Customer S e r v i c e  Charge: 

Energy Charge: 

F i r s t  1 ,000  kwh 
A l l  ove r  1 ,000  kWh 

7.68C p e r  k\Jh 
7.06C p e r  kWh 

. . 

FUEL ADJUSTPENT: T h i s  i r a t e  s h a l l ,  i n  accordance  w i t h  procedures  approved . . 

by t h e  P u b l i c  U t i l i t i e s  Con t ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  
d e c r e a s e s  r e f l e c t i n g  changes i n  t h e  c o s t  of f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  
submi t ted  t o  t h e  A u t h o r i t y  f o r  app rova l .  

SPECIAL PROVISIONS: 
. . 

1. Primary Meter ing:  I f  t h e  s e r v i c e  i s  metered on t h e  pr imary  s i d e  of  
t h e  t r a n s f o r m e r s  supp ly ing  t h e  cus tomer ,  2% of  t h e  metered k i l o -  
wa t thour s  w i l l  b e  deducted i n  computing t h e  b i l l .  

- .  . . ,.&. 2. Transformer Ownership: I f  t h e  s e r v i c e  t r a n s f o r m e r s  and a s s o c i a t e d  
equipment,  e x c e p t  meter ing;  a r e  f u r n i s h e d  by  t h e  customer,  a c r e d i t  
s h a l l  be  a p p l i e d  t o  t h e  b i l l  e q u a l  t o :  

F i r s t  1000 KW o f  demand $ .2U/KW 
A l l  ove r  1000 KW of demand $.lO/KW 

E f f e c t i v e :  November 28,  1977 

Supersedes  Ra te  21, E f f e c t i v e  May 1, 1977 

r 



THE HARTFORD ELECTRIC LIGHT COMPrZNY 

TINE-OF-DAY GENERAL ELECTRIC SERVICE RATE 27 

AVAILABLE f o r  any customer 's  e n t i r e  u se  of  e l e c t r i c i t y  a t  a  s i n g l e  
s e r v i c e  .locati.on measured through one me te r ing  i n s t a l l a t i o n .  . . 

FIONTHLY RATE : 
.. . . 

$13.50 Customer Se rv i ce  Charge: 
r- . . 

Daytime Charge: 9:00 a.m. - 8:00 p.m.,' ED 
Demand : $ 4.80  p e r  KW 

. , Energy: . 4.30C p e r  klr% 
. . 

Night t ime Charge: 8;00 p.m.. - 9:00 a.m.,  EST 
Energy : 2.60C p e r  k'Wh . , 

mTEL ADJUSTfENT: Th i s  r a t e  s h a l l ,  i n  accordance  w i t h . p r o c e d u r e s  approved 
- 

- . . . b y - t h e  P u b l i c  U t i l i t i e s  Cont ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  

. .. , d e c r e a s e s  r e f l e c t i n g  changes i n  base  c o s t  o f  f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  
' submi t t ed  t o  t h e  Au thor i ty  f o r  approval .  

: I ; ... 
. . DETERHINATION OF DEffAND: The demand; s h a l l  b e  t h e  h i g h e s t  average  30 

minute  k i l o w a t t  demands recorded d u r i n g  t h e  b i l l i n g  month i n  t h e  Daytime 
and Night t ime hours  a s  de f ined  above. 

SPECIAL PROVISIONS: 

1. Primary Meter ing:  I f  t h e  s e r v i c e  i s  metered  on t h e  pr imary  s i d e  of 
. . - .  .. . - .. t h e  t r ans fo rmers  supply ing  t h e  cus tomer ,  2% o f . t h e  metered k i l o -  

wa t thour s  " w i l l  be  deducted i n  computing t h e  b i i l .  

2. F a c i l i t i e s  Ownership: I f  t h e  s e r v i c e ' t r a n s f o r m e r s  and a s s o c i a t e d  
equipment ,  excep t  meter ing ,  a r e  f u r n i s h e d  by t h e . c u s t o m e r ,  a  c r e d i t  
. s h a l l  b e  a p p l i e d  t o  t h e  b i l l  e q u a l  t o :  

F i r s t  1000 KW of demand $ .20/KW 
A l l  over  1000 KW of  demand $.lO/KW 

, ,  

TERM OF CONTRACT: One y e a r  and t h e r e a f t e r  u n l e s s  cance led  by one month's 
w r i t t e n  n o t i c e .  

t .. 
\ 

- .. 
E f f e c t i v e :  November 28,  1977 

. Super sedes  R a t e  27, ~ f f e c t i v e  flay. 1, 1977 



THE HARTFOPJ) ELECTRIC LIGHT COMPANY 

RATE 33 

AVAILABLE o n . a n  annual  b a s i s  t o  any customer c o n t r a c t i n g  f o r  s e r v i c e  . . . .. 

p r i o r  t o  J anua ry  7 ,  1975 f o r  i t s  e n t i r e  e l e c t r i c a l  re 'quirements where 
d i s t r i b u t i o n  f a c i l i t i e s  a r e  s u i t a b l e  f o r  t h e  s e r v i c e  r e q u e s t e d ,  s u b j e c t  
t o  t h e  f o l l o x i n g  c o n d i t i o n s :  

r, (1) The maximum k i l o w a t t  demand s h a l l  be  reduced a t  l e a s t  20% by  a  
c o n t r o l  d e v i c e  a t  t h e  t ime of occu r rence  of  t h e  Company's peak  
and; 

. . 
(2) The t o t a l  e l e c t r i c  l oad  i s  permanently connected t o  t h e  Com- 

, p a n y l s  f a c i l i t i e s  a t  a  s i n g l e  s e r v i c e  l o c a t i o n .  
(7 

MONTHLY RATE: 

Demand Charge: 

F i r s t  200 KW of demand o r  less 
Next 800 KW of demand . 

' A l l  o v e r  1;000 KW of demand 

Energy Charge: 

F i r s t  200 t imes  t h e  demand 
Next 100 t i m e s  t h e  demand 

. Next 100 t imes  t h e  demand 
A l l  ove r  400 t imes  t h e  demand 

$650.00 
2  - 4 1  p e r  'KW 
1 .85  p e r  KW 

3.14C p e r  kWh 
2.65C p e r  k\& 
2.56C p e r  kwh 

. .2.28C p e r  kWh 
. . 

FUEL ADJUSTMENT: T h i s  r a t e  s h a l l ,  i n  accordance  w i t h  pro'ceduies approved 
by t h e  P u b l i c  U t i l i t i e s  Con t ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  
dec reases  r e f l e c t i n g  changes i n  t h e  c o s t  of f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  . 

submi t ted  t o  t h e  A u t h o r i t y  fo r . app rova1 .  

' DETERMINATION OF DEMAND: The demand f o r  t h e  c u r r e n t  month s h a l l  b e  t h e  . maximum 30-minute k i l o w a t t  demand d u r i n g  t h e  hours  of 2 pm and 5 pm 

.- dur ing  t h e  months of  June  th rough  September (summer p e r i o d )  o r  between 

. . 4:30 pm and 6:30 pm d u r i n g  t h e  months of October  t h rough  May ( w i n t e r  
p e r i o d )  o r  such  o t h e r  hours  a s  t h e  Company may s p e c i f y  from t ime  t o  t ime  
b u t  n o t  l e s s  t h a n  100% o f  t h e  summer perigd,maximum demand o r  80% o f  t h e  
w i n t e r  per.iod maximum demand t h a t  occu r red  i n  t h e  p r e v i o u s  e l e v e n  months 
or  l e s s  t h a n  200 KW. 



( . a THE HARTFORS) ELECTRIC LIGHT COMPANY 

LARGE GENERAL ELECTRIC SERVICE - OFF-PEAK , RATE 33 
i (Continued)  Page 2 B 

, . 
F 

i .- 
SPECIAL .PROVISIONS:' 

. -  - 

. . 

1. Primary Meter ing:  I f  t h e  s e r v i c e  i s  metered on t h e  pr imary  s i d e  o f  
t h e  t r ans fo rmers  supp ly ing  t h e  cus tomer ,  2% of  t h e  metered k i l o -  . - 

wat thour s  w i l l  b e  deducted i n  computing t h e  b i l l .  
i .  

. -- 
2 .  F a c i l i t i e s  Ownership: If  t h e  s e r v i c e  t r a n s f o r m e r s  and a s s o c i a t e d  

equipment ,  excep t  me te r ing ,  a r e  f u r n i s h e d  by t h e  customer,  a  c r e d i t  
s h a l l  b e  a p p l i e d  t o  t h e  b i l l  e q u a l  t o :  

c: Firs t .  1 QQQ KW n f  d ~ m a n d  $ .20/KW 
A l l  ove r  1000 KW of demand .$.lO/KW . 

E f f e c t i v e :  . November 28, 1977 

Supersedes  Ra te  33, .  E f f e c t i v e  May 1, 1977 



> 

TIE HARTFORD ELECTRIC LIGHT COMPANY 

SPACE MATING ELECTRIC' SERVICE . RATE 38 & 39 

AVAILABLE on an  annual  b a s i s  t o  any customer c o n t r a c t i n g  f o r  s e r v i c e  
. ' p r i o r  t o  J anua ry  7 ,  1975 except  r e s i d e n t i a l ,  where d i s t r i b u t i o n  f a c i l i -  
t i e s  a r e  s u i t a b l e  f o r  t h e  s e r v i c e  r eques t ed  f o r  s e p a r a t e l y  metered - . . . 
e l e c t r i c  space  h e a t i n g ,  s u b j e c t , t o  t h e  f o l l o w i n g  c o n d i t i o n s  a s  t o  t h e  
s t r u c t u r e  t o  which t h e  s e r v i c e  i s  s u p p l i e d :  . .  

(1) There s h a l l  be a  permanently i n s t a l l e d ,  t h e r m o s t a t i c a l l y '  
c o n t r o l l e d ,  e l e c t r i c  h e a t i n g  system s u f f i c i e n t  t o  meet ac-  
cepted  comfort h e a t i n g  s t a n d a r d s  f o r  t h e  e n t i r e  s t r u c t u r e .  

(2) Energy used f o r  a i r  c o n d i t i o n i n g  may b e  b i l l e d  on t h i s  r a t e  
p rov id ing  t h e  connected l o a d  of a i r  c o n d i t i o n i n g  does n o t  

. 
' exceed t h e  connected . load f o r  h e a t i n g .  

(3)  Energy used by s t o r a g e  e l e c t r i c  w a t e r  h e a t e r s  which meet 
company s p e c i f i c a t i o n s  may b e  b i l l e d  . on  t h i s  r a t e ,  p rovid ing '  
t h e  b a s i c  element c a p a c i t y  dbes  n o t , e x c e e d  50 w a t t s  p e r  g a l l o n  
o f  t a n k  c a p a c i t y  and t h e  t o t a l  e lement  c a p a c i t y  does n o t  
exceed 100 w a t t s  p e r  g a l l o n  of  t a n k  c a p a c i t y .  When e i t h e r  
e lement  exceeds 5 KTI, e lements  s h a l l  b e  a r r anged  f o r  o p e r a t i o n  
i n  succes s ive  s t e p s ,  n o t  exceeding  25 w a t t s  p e r  g a l l o n  o f  t a n k  
c a p a c i t y .  The Company may r e q u i r e  t h e  h e a t e r  t o  b e  t ime- . . 
c o n t r o l l e d .  . . 

( 4 )  , When t h e  t o t a l  i n c i d e n t a l  power and . l i g h t i n g  l o a d  does n o t  
exceed 10% of t h e  t o t a l  connected '  l o a d ,  t h e  i n c i d e n t a l  l o a d  

. . may be  b i l l e d  on t h i s  r a t e .  
- .  

RATE 38 

HONTHLY RATE: 

Customer S e r v i c e  Charge: $4.00 

Day Per iod:  
4.70C p e r  kWh f o r  energy used between 7  a.m. and 9 p.m., EST 

t .  
Night  Pe r iod :  \ 

3.50C p e r  kWh f o r  energy used between 9 p.m. and 7 a.m., EST 

Excess  'Night  Per iod:  
3.15C p e r  kWh f o r  t h e  exces s  kWh used  d u r i n g  t h e  n i g h t  p e r i o d  
over t h e  day pe r iod .  



. ~ .  
THE WIRTFORD ELECTRIC LIGHT COMPANY' 

1 

SPACE HEATING ELECTRIC SERVICE 
-; (Continued) 

RATE 38 & 39 
Page 2 

( 

RATE 39 

If t h e  e l e c t r i c  h e a t i n g  equipment i s  c o n t r o l l e d  by a  dev ice  s u p p l i e d  by 
t h e  Company, s o  t h a t  i t  does n o t  o p e r a t e  from 4  p.m. t o  9 p.m. d a i l y ,  
t h e  r a t e  i s  a s  fo l lows:  

C' 
MONTHLY RATE: - - 

Customer' S e r v i c e  Charge: $4.00 

Day Pe r iod :  
4.70C p e r  kwh t o r  energy used between 7 a.m. and 9 p.m., EST, 
from June  through September 

. . . . , . . - . . .. . .. . . : . . _ ,-. . . - . - . . 3.r5OC. per-: kWh f o r  energy used between 7  a.m. and 9. p . m . ,  -EST.,. ..:- . - . 

-from October through May 

Night  Per iod:  \. . 

3.50C p e r  kWh f o r  energy  'used 'between 9  and 7 - a  .me, EST' 

Excess Night  P e r i o d :  . .  

3.15C p e r  k k t  f o r  t h e  e x c e s s  kWh used d u r i n g  t h e  n i g h t  p e r i o d  
ove r  t h e  day p e r i o d  

c' 

FUEL ADJUSTCENT: Th i s  r a t e  s h a l l ,  i n  accordance  w i t h  p rocedures  approved 

. . ... , b y  . .  t h e  P u b l i c  U t i l i t i e s  Con t ro l  A u t h o r i t y ,  be  s u b j e c t  t o  i n c r e a s e s  o r  . 

t t e c reases  r e f l G c t i n g  changes i n  t h e - c o s t ' o f  f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  
submi t t ed  t o  t h e  A u t h o r i t y  f o r  app rova l .  

. . . .. ... 

E f f e c t i v e :  November 28 ,  1977 

S ~ l p e r s e d e s  Ra te  38 & 39,  E f f e c t i v e  May 1, 1977 
. . 

.d 



THE HARTFORD ELECTRIC LIGIIT COMPANY 
1: 

LARGE GENERAL ELECTRIC SERVICE RATE. '50 

I AVAILABLE f o r  any cus tomer ' s  e n t i r e  u se  o f  e l e c t r i c i t y  a t  a  s i n g l e  s e r -  
I . . .  v i c e  l o c a t i o n  measured' th rough one me te r ing  i n s t a l l a t i o n .  Where t h e  . 

Company deems it i m p r a c t i c a l  t o  d e l i v e r  e l e c t r i c i t y  through one s e r v i c e ,  
I o r  where more than  one meter  has  been i n s t a l l e d  f o r  b i l l i n g  'under a  
I 

withdrawn r a t e ,  t hen  t h e  measurement of  e l e c t r i c i t y  may be by two o r  - . .  

more meters .  r' 
- - 

MONTHLY RATE: 

Demand Charge: 

F i r s t  50 KW of demand o r  l e s s  
Next 150 KW of. demand 
A l l  over  200 KW. of demand 

Reac t ive    em and Charge : 

A l l  r e a c t i v e  KVa i n  exces s  of 50% of 
t h e  .demand . ' . . 

$261.50 
3.17 p e r  KW 
2-40  p e r  KW 

Energy Charge: 

F i r s t  200 t imes  t h e  demand ' 3.14C p e r  k\Jh 
Next 100 t imes  t h e  demand 2.65C p e r  kwh 
Next 100 t imes  t h e  demand 2.56C p e r  kWh 
A l l  ove r  400 t imes  t h e  demand 2.28C p e r  kWh 

FUEL ADJUSTfENT:  hisi irate- s h a l l ,  i n  accordance  w i t h  p-rocedures approved 
b y  t h e  P u b l i c  U t i l i t i e s  Cont ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  and 
d e c r e a s e s  r e f l e c t i n g  changes i n  t h e  c o s t  of f u e l  s e t  f o r t h  i n  c a l c u l a t i o n s  
s u b m i t t e d  t o  t h e  Au thor i ty  f o r  app rova l .  

DETERMINATION OF DEflAND: The demand s h a l l  b e  t h e  h i g h e s t  ave rage  30 
minute  k i l o w a t t  demand recorded d u r i n g  t h e  b i l l i n g  month, b u t  n o t   less^ 
t h a n  70% of t h e  h i g h e s t  such k i l o w a t t  demand o c c u r r i n g  d u r i n g  t h e  p r e -  
c e d i n g  11 months b u t  n o t  l e s s  t han  5 0  k i l o w a t t s .  

DETERMINATION OF REACTIVE DEEIAND: The r e a c t i v e  demand s h a l l  b e  t h e  
T h i g h e s t  average  30 m i n u t e ' r e a c t i v e  l o a d  i h  k i l o v o l t  amperes o c c u r r i n g  

d u r i n g  t h e  b i l l i n g  month, provided  t h a t  such  demand may b e  determined i.n 
accordance  w i t h  p e r i o d i c  t e s t s  conducted a t  r e a s o n a b l e  i n t e r v a l s ,  i n  
which case t h e  d t t~ern l i r~aLion  by test w i l l  remain i n  e i f e c t - u n t i l  a new 
d e t e r m i n a t i o n  i s  made. 



1 I THE HARTFORD ELECTRIC LIGHT COMPANY 

LARGE GENERAL ELECTRIC SERVICE 
,{Cantinued) 

RATE 50 
Page 2  

. .  . 
Si:XCIAL PROVISIONS : 

1 .  Pr imary  Meter ing:  I f  t h e  s e r v i c e  i s  metered on t h e  pr imary  s i d e  of  ' 

. the  t r a n s f o r m e r s  supply ing  t h e  cus tomer ,  2% o f  t h e  metered k i l o -  
wa t thour s  w i l l  b e  d e d u c t e d . i n  computing t h e . b i l 1 .  

. C: - - 
2. F a c i l i t i e s  Ownership: I f  t h e  s e r v i c e  t r a n s f o r m e r s  and a s s o c i a t e d  

equipment,  e x c e p t  meter ing ,  a r e  f u r n i s h e d  by t h e  customer., a  c r e d i t  
s h a l l  be  a p p l i e d  t o  t h e  b i l l  equa l  t o :  

F i r s t  1000 KW of  demand $.2O/KW . 
0 A l l  ove r  1000 KW of demand $.lO/KW 

One y e a r  and t h e r e a f t e r  u n l e s s  c a n c e l l e d  by one '  month 's  w r i t t e n  

. . n o t i c e .  
. . .. . . .. . . .  

. . 

E f f e c t i v e :  November 28, 1977 

Supersedes  Ra te  50, E f f e c t i v e  flay 1, 1977 



THE HARTFORD ELECTRIC LIGHT COMPANY 

RIDER A APPLICABLE TO RATE 50 
OPTIONAL OFF-PEAK SERVICE 

AVAILABLE t o  any custonier whose of f -peak  n i g h t t i m e  k i l o w a t t  delnand . . . . ... - - 
exceeds t h e  on-peak daytime k i l o w a t t  demand. 

. . 

DEFINITION OF ON-PEAK AND OFF-PEAK HOURS: 
. . 

On-Peak Hours: 7 a.m. t o  8 p.m. weekdays, exc lud ing  d e s i g n a t e d  h o l i d a y s  
. . . - 

Off-Peak Hours: A l l  o t h e r  hours  
. - .  . . . -. 

As used h e r e i n  t h e  on-peak and o f f -peak  hours  s h a l l  b e  based on p r e v a i l -  
i n g  t i n e .  Other  hours  may be  d e s i g n a t e d  by t h e  Company from t ime t o  

C: . t ime provided  t h a t  t h e  off-pea.k hours  s h a l l  n o t  b e  l e s s  t han  e l e v e n  
' hours  p e r  day. 

- .. - -BILL- COMPUTATION.:.. . F0.r. p.urposes of computing t h e  b i l l  .on. Rate  50 .using ' . - - - , . - . -  

. . t h e  Op t iona l  Off-Peak S e r v i c e  R i d e r ,  t h e  charge  a p p l i c a b l e  t o  t h e  f i r s t  
50 k i l o w a t t s  of demand o r  l e s s  s h a l l  b e  i n c r e a s e d  by $65 p e r  month and . .  

t h e  Demand Charge . s h a l l  . be  c a l c u l a t e d  u s i n g  t h e  g r e a t e r  o f : . .  ' 

a )  t h e  maximum demand' t h a t . o c c u r r e d  d u r i n g  t h e  c u r r e n t  month 's  
on-peak hours  

b) 70% of  t h e  h i g h e s t  such demand t h a t  occu r red  i n  t h e  p r e v i o u s  
C ,  
r: e l e v e n  months' on-peak hours  

c) 50  k i l o w a t t s  ( h e r e a f t e r  r e f e r r e d  t o  a s  t h e  a p p l i c a b l e  on-peak ' 

demand) 

plus;25% of t h e  amount by which t h e  maximum demand t h a t  occu r red  d u r i n g  
t h e  of f -peak  hours  d u r i n g  t h e  c u r r e n t  month exceeds  t h e  a p p l i c a b l e  on- 
peak  demand. The Energy Charge s h a l l  b e  computed u s i n g  t h e  a p p l i c a b l e  
on-peak demand. 

E f f e c t i v e :  November 28, 1977 

Supersedes  R a t e  50  Op t iona l  Off-Peak S e r v i c e  Clause ,  . 

E f f e c t i v e  May 1, 1977 I 



THE HARTFORD ELECTRIC LIGHT CONPAW 

RIDER B APPLICABLE TO RATE 50 
OPTIONAL LOAD CONTROL SERVICE 

. . .  . 
AV_A.ILABI;T.-to customers  who can reduce t h e i r  maximum k i l o w a t t  demand . . ..- . 
dur ing  huiirs s p e c i f i e d  by t h e  Company. The hour s  a r e  dayt ime hours  .. . 

dur ing  ~ i i i c h  t o t a l  Company loads  g e n e r a l l y  a r e  a t  t h e i r  h i g h e s t  l e v e l .  . .. 

DEFINITION OF CONTROL HOURS: 
C' . ' 

As used h e r e i n  t h e  c o n t r o l  hours  s h a l l  b e  based-on p r e v a i l i n g  t ime and 
s h a l l  b e  t h e  weekday hours  i n  t h e  fo l lowing  t ime p e r i o d s  o r  such  o t h e r  
hour s  a s  may b e ' d e s i g n a t e d  by t h e  Company from t i m e  t o  t ime provided  . .  

t h a t  t h e  c o n t r o l  hour s  s h a l l  n o t  b e  l e s s  t h a n  f i v e  hour s  p e r  weekday, 
excludixig d e s i g n a t e d  ho l idays .  

Summer Pe r iod  (June - Sep t )  11 a.m. t o  4 p.m.  
Winter  Pe r iod  (Oct-May) 9-12 a.m. and 5-7 p.m. 

,Non-con t ro l  h o u r s  s h a l l  mean a l l  o t h e r  hour s .  

k. BILL COMPUTATION: For  purposes  of computing t h e  b i l l  on Rate  50 u s i n g  
t h e  Op t iona l  Load Con t ro l  S e r v i c e  R ide r  t h e  cha rge  a p p l i c a b l e  t o  t h e  
f i r s t  50 k i l o w a t t s  of demand o r  l e s s  s h a l l  b e  i n c r e a s e d  by $65 ' pe r  month 
and t h e  Demand Charge s h a l l - b e  c a l c u l a t e d  u s i n g  t h e  g r e a t e r - o f :  . 

. . a)  t h e  maximum demand t h a t  occu r red  d u r i n g  t h e  c u r r e n t  
month's c o n t r o l  hours  

b) t h e  maximum demand t h a t  occu r red  i n  t h e  p r e v i o u s  e l e v e n  
monflis' c o n t r o l  hours  d u r i n g  t h e  months o f  December, 
' January ,  June ,  J u l y ,  August or September 

. c )  50  k i l o w a t t s  ( h e r e a f t e r  r e f e r r e d  t o  a s  t h e  a p p l i c a b l e  
c o n t r o l  hours '  demand) 

p l u s  25% of t h e  amount. by which t h e  maximum demand t h a t  occu r red  d u r i n g  
t h e  non-con t ro l  hours  du r ing  t h e  c u r r e n t  month exceeds  ,the a p p l i c a b l e  
c o n t r o l  hour s  demand. The Energy Charge s h a l l  b e  computed u s i n g  t h e  
a p p l i c a b l e  c o n t r o l  hour s '  demand. 

E f f e c t i v e :  November 28, 1977 

. - , *  , . . . . -. -. - . -. - Sui3ersedes2 Race 50 Op t iona l -  Load- Con t ro l  Servi-ce C l a ~ s e ,  ;-, 
. . 

a 
. . , , %  ~ G .  . 

E f f e c t i v e  May 1, 1977. 



THE HARTFORD ELECTRIC LIGHT COHPANY 

RIDER C APPLICABLE TO RATE 50 
CURTAILABLE POWER SERVICE 

. .  . ... 

AVAILABLE to any customer who agrees to curtail operation of designated . -.. 
. - .  equipment having a load of at least 2,000 kilowatts during periods when 

the Company's overall load obligations are expected to be at or near 
their maxim& annual levels and during such other periods when the 
supply of electric service is threatened by a condition which affects 
the interconnected generation, transmission or distribution system. 

DEFINITIONS OF HOIURS OF CURTAILPENT: It is the. intent of this '~ider 
that load curtailment normally will be scheduled for two or more consecu- 
tive wee-kday hours and normally will not exceed 200 hours.in any twelve 
month period, exclusive of interruptions of service specified in Section 
V, Supply and Use of Service of the Company's Rules and Regulations. ' 

'l'he scheduling of the curtailment periods will be at the discretion of 
the Company and notification of.curtailment normally will be provided to 
the customer not less than 24 hours in advance. Notwithstanding the 
foregoing, load curtailment may be scheduled during othez periods and on 
shorter notice in the event that load obligations exceed those anticipated 

' or that the supply of electric service is threatened by a conditon which 
'a'ffects the interconnected generation, transmission or distribution 
system. 

-DETERMINATION OF KILOWATTS OF LOAD CURTAILED: The amount of Kilowatts 
of Load Curtailed in the month shall be the difference between the 
highest average 30-minute curtailable load in kilowatts coincident with 

: the Kilowatt Demand during On-Peak Hours and the highest average 30- 
minute curtailable load in kilowatts during the cesignated hours of 
scheduled curtailment. In any month in which there are no designated 

' ";- hours the amoi.int i n  Kilow'aPts of Load ~urtail&'shall be.the highest 
average' 30-minute curtailable load in kilowatts coincident with the 
Kilowatt Demand during On-Peak Hours. However, the monthly determination 
shall be reduced by the maximum amount in kilowatts of curtailable load, 
not curtailed, .during the designated hours in the preceding 11 months. 
For purposes hereof On-Peak Hours shall be based on prevailing time and 
shall be the weekday hours from 7 a.m. to 8 p.m., or such.other period 
of not less than thirteen hours as may be designated by the'company from . 

time to time. 

BILL COflPUTATION: For purposes of computing the bill on Rate 50 using 
the Curtailable Power Service Rider, the ?h.iirge applicable to the first 
50 kilowatts of demand-or less shall be inckeased by $100 per month and 
the Demand Charge shall be reduced by an amount equal to $1.05 per 
Kilowatt of Load Curtailed: The Energy Charge shall be computed using - 
the Kilowatt Demand during On-Peak Hours less the Kilowatts of Load 
Curtailed. 

KETERING: The demand of the curtailable equipment shall be registered 
by a submeter to the metering equipment registering the customer's total 
demand. 

Effective: November 28, 1977 

Supersedes Curtailable Power Service ~ider, Rate 50, Effective Play 1, 1977. 



I ,I , THE HARTFORD ELECTRIC LIGHT COEIPANY 

STREET AND SECURITY LIGHTING RATE 60 
8 

( AVAILABLE f o r  s t r e e t ,  highway, and o f f - s t r e e t  l i g h t i n g .  

MONTtILY RATE : . - 
- 

Overhead: I n c l u d e s  c o s t  of conven t iona l  l i g h t i n g  f i x t u r e  s e rved  overhead 
and mounted on a n  e x i s t i n g  d i s t r i b u t i o n  supp ly  p o l e .  

E . - 
Mercury H.P. 

Lumen Wattage Vapor Sodium Incandescent:: Fluorescent;: '.?. 

600 58  . $ 2.12 . 
1,000 103 . . 2.91 

C 2,500 0 202 4.05 
202 ' 

. . 
2,500 C 4.49 

6 .07  4,000 -.327 . . , .  . ._ 
4,250 122 $ 4.11  

. 5,800 130' $ 5.98  
I 6,000 448 . . 7.61 
\. . 8,000 205 5.50 

115 $ 6.20 9,500 
10,000 - 690 10.37 . .  , 

12,500 290 7 .51  
13,000*a 150 ' . 6 . 1 6 , .  . , 

16,000 175 . 7 .11  
22,500 445 10.36 . . 

24,000 500 11 -87 
- . .~825;500 320 10.05 ' .  

. 50,000 ' 465 11.98 
60,000 1095 23 .68 ,  

140,000 1125 28.95 
\ 

Twin Lamps: Two t imes  t h e  above wa t t age  and r a t e .  

* No a d d i t i o n a l  l i g h t s  of t h e s e  s i z e s  o r  t y p e s  w i l l  be  i n s t a l l e d  a f t e r  
J anua ry  7 ,  1975. 

* I n s t a l l e d  i n  p re -ex i s t . i ng  1.75 watt  (8,000 lumen) mercury f i x t u r e  on ly .  



I , I '  e 
TIE HARTFORD ELECTRIC LIGHT COMPANY 

STREET AND SECURITY LIGHTING 
(Continued) 

RATE 60 
Page 2 

UndergroGnd: Inc ludes  c o s t  o f  conven t iona l  l i g h t i n g  f i x t u r e s  s e rved  . .. 
. - underground and on a h igh  mounting wood o r  me ta l  ornamental  p o l e .  

Nercury H.P. 
, . -  Lumen Wattage Vapor Sodium Incandescent* F luorescent*  

k C, 1,000 103  $ 7.76 
202 2,500 0 .8.90 ' 

2,500 C 202 9.34 
4,000 .-. 3 2 7 ' 10~.92 
4,250 122 $ 8 . 9 6  
5,800 130 . $10.83 

r 
L 6,000 448 12 .46  

8 ,000  205 10.35 , 
9,500 115 $11.05 

10 ,000  690 . - 15.22 . - - -  
12,500 290 . 12.36 

, 13,000:.-2 1 5  0 11 .01  
16,000 175 11.96 
22,500 445 15.21 
24,000 500 ' . . 16.72 
25,500 ' 320 14.90 

&.. . .50 ,000  465 16.. 83 
. .60,000 1095 28.53 

*.  
I 140,000 1125 33.80 

Flood L i g h t i n g :  Inc ludes  c o s t  o f  conven t iona l  f l o o d  l i g h t  s e rved  overhead 
.. . -"...- --,and.mounted on an- ex i s t i ng - s t andz rd  - d i s t r i b u t i o n  s u p p . 1 ~  p o l e .  ' ' - , I -  

Mercury H.P. 
Lumen Wattage . Vapor Sodium 

. Decora t ive  L i g h t i n g :  Inc ludes  c o s t  o f  codtemporary o r  t r a d i t i o n a l  
. - d e c o r a t i v e  l i g h t -  s e rved  underground on a l o d  mounting wood, meta-l 

or  f i b e r  g l a s s  ornamental  po le .  Th i s  p r o v i s i o n  i s  a p p l i c a b l e  t o  new 
l i g h t s  i n s t a l l e d  on and a f t e r  t h e  e f f e c t i v e  d a t e  h e r e o f .  

Mercury H , P .  
Lumen Wattage Vapor Sodium 

*- No ' a d d i t i o n a l  1- ights  of  - t h e s e  s i z e s  -or t y p e s  w i l l  b e  i n s t a l l e d '  a f t e r  
January 7 ,  1975. 



, t 
,I . TKE HARTFORD ELECTRIC LIGHT COMPANY 

: 
. 4  STREET SECURITY LIGKI"I'NG kl 

. RATE 60 
. (Continued)  . . . P a g e 3  

. - 
The Co;npany w i l l  make a . r e d u c t i o n  i n  t h e  above charges  o n l y  f o r  p r e s e n t  . .. 
cus tomers  a s  o f  t h e  e f f e c t i v e  d a t e  he reo f  who a r e  r e l i e v i n g , t h e  Company ' 

- .  . - .  

of e i t h e r  ownership and maintenance,  o r  owqership,  maintenance and lamp .. - . 
: renewals .  

OVERHEAD POLES ON PRIVATE PROPERTY: (Availab.le o n l y  t o  p r e s e n t  customers  
a s  of  t h e  e f f e c t i v e  d a t e  he reo f ) :  Where requi;ed o n l y  f o r  s t r e e t l i g h t i n g  

' 

p u r p o s e s ,  t h e  customer w i l l  pay o u t r i g h t  f o r  overhead p'oles o r  i n  t h e  
c a s e  of  a  s i n g l e  wood overhead p o l e  may pay a  monthly charge  o f  $1.53. 

FUEL ADJUSTPENT: T h i s  r a t e  s h a l l ,  i n  accokdance w i t h  p rocedures  approved 
- by  t h e  P u b l i c  U t i l i t i e s  Con t ro l  A u t h o r i t y ,  be  s u b j e c t  t o  i n c r e a s e s  o r  

d e c r e a i e s  r e f l e c t i n g  changes i n  t h e  c o s t  0.f f u e l  s e t  f o r t h  i n  c a l c d l a t i b n s  
s u b m i t t e d  t o  t h e  A u t h o r i t y  f o r  approval .  

a .  

I The d e t e r m i n a t i o n  of monthly l i g h t i n g  k i l o w a t t h o u r s  ' f o r  pu rposes  o f  
de te rmining .month1y s a l e s  and computing t h e  f u e l  ad jus tmen t  i s  a s  fo l lows :  

n 

Wattage : 1000 t i m e s  monthly bu rn ing  hour s  below: 

. - . . 269 Janua ry  433 J u l y  
. February  365 ( l e a p  y e a r  - 377) August 301  ' 

" -. March 364 September 334 
' i  A p r i l  310 October  388 
, k. 

280 November 413 flay . . 
June  25 1 . . December 442 . . . . .  

SERVICE AND SUPPLY OF FACILITIES: A l l  s t r e e t  l i g h t s  s h a l l  be  o p e r a t e d  
c o n t i n u a l l y  e a c h  and e v e r y  n i g h t  from approximate ly  one-ha l f  hour  a f t e r  
s u n s e t  u n t i l  one-ha l f  hour  b e f o r e  s u n r i s e .  A l l  p o l e s ,  lamps, b r a c k e t s ,  
l u m i n a i r e s  and r e l a t e d  equipment s h a l l  b e  f u r n i s h e d  and ma in ta ined  by 

. t h e  Company. A l l  energy  and normal renewal  of  lamps s h a l l  b e  f u r n i s h e d  
and c o n t r o l l e d  by t h e  Company a t  i t s  expense.  ~ r o k e n ,  c racked  anan"  
damaged lamps and o t h e r  equipment s h a l l  b e  r e p l a c e d  by t h e  Company a t  
t h e  cus tomer ' s  expense.  

The Company s h a l l  supply  s t r e e t  l i g h t s  whenever' r eques t ed  by t h e  customer,  
i n c l u d i n g  t h e  p o l e s ,  lamps, b r a c k e t s ,  l u m i n a i r e s  and r e l a t e d  ,equipment 
t h e r e f o r .  A l l  such  p o l e s ,  lamps, b r a ~ k e t s , ~ l u m i n a i r e s  and r e l a t e d  
equipment s h a l l  be  of a  modern t y p e  approved f o r  normal u s e  by  t h e  
Company. The Company s h a l l  b e a r  t h e  f u l l  c o s t  of such  l i g h t s  e x c e p t  . 
t h a t  t h e  c o s t  o f  underground d i s t r i b u t i o n  f a c i l i t i e s  r e q u i r e d  t o  s u p p l y  
s t r e e t  l i g h t i n g  s e r v i c e  s h a l l  be pa id  by t h e  customer.  

I f  a t  t h e  r e q u e s t  of t h e  customer a  l u m i n a i r e  i s  removed p r i o r  t o  b e i n g  
i n s t a l l e d  f o r  a t  l e a s t  f o u r t e e n  (14) y e a r s ,  t h e  customer upon removal of 
t h e  l u m i n a i r e  w i l l  b e  b i l l e d  a n  amount e q u a l  t o  t h e  o r i g i n a l  i n s t a l l e d  
c o s t  l e s s  t h e  d e p r e c i a t e d  c o s t  and l e s s  t h e  s a l v a g e  v a l u e  of t h e  l u m i n a i r e  
and r e l a t e d  equipment.  

Supe r sedes  Ra te  60 ,  E f f e c t i v e  May 1, 1977 



.I . THE HARTFORD ELECTRIC LIGHT CONPANY 

UNMETERED ELECTRIC SERVICE . . RATE 62 

AVAILABLE f o r  t r a f f i c ,  a i r f i e l d ,  n a v i g a t i o n ,  s i g n  l i g h t i n g ,  and s i m i l a r  
u s e s ,  where d i s t r i b u t i o n  f a c i l i t i e s  a r e  s u i t a b l e  f o r  t h e  s e r v i c e  r e q u e s t e d ,  
s u b j e c t  t o  t h e  fo l lowing  c o n d i t i o n s :  

(1) When such equipment i s  'opera ted  d a i l y  on a  f i x e d  schedu le ,  t h e  
monthly demand and energy u s e  of  each  i n s t a l l a t i o n  w i l l  b e  
computed. . . .- 

(2) The customer s h a l l  i n s t a l l ,  own,. o p e r a t e ,  and ma in ta in  ~ a l l  
equipment.  

MONTHLY RATE: 

Demand Charge: $4.31 p e r  KW 

Energy- Charge : '" "' 
- .  

4.36C p e r  kWh . -. 

Fjinimum Monthly B i l l :  $2.72 p e r  U n i t  
. . 

FUEL ADJUSTflENT: Th i s  r a t e  s h a l l ,  i n  accordance  w i t h  p rocedures . app roved  . 

.by . t h e  P u b l i c  U t i l i t i e s  Cont ro l  A u t h o r i t y ,  b e  s u b j e c t  t o  i n c r e a s e s  o r  
d e c r e a s e s  r e f l e c t i n g  changes i n  t h e  c o s t  o f  f u e l  s e t  f o r t h  i n  c a l c u l a t ' i o n s  
submi t ted  t o  t h e  A u t h o r i t y  f o r  app rova l .  

E f f e c t i v e :  November 28 ,  1977 

Supersedes  Rate  62, E f f e c t i v e  May 1, 1977 
.-. 



THE HARTFORD ELECTRIC LIGHT COklPMY 

FOSSIL FUEL ADJUSTMENT CLAUSE 

Page 1 o f  2 ... . . 

The r a t e  p e r  kwh s h a l l  be i n c r e a s e d  o r  d e c r e a s e d ,  a s  a p p r o p r i a t e ,  i n  
accordance  w i t h  t h e  fo l lowing  formula.  The F o s s i l  F u e l  Adjustment f o r  
any  month s h a l l ' e q u a l ' t h e  p roduc t  o f :  . - 

- PB) HC FC) - ('1 1 - 
1-T ; t o  o p e r a t e  i f  and on ly  when 1-L, 

C PC - P does  11oL equa l  ze ro  and t h e  f i n a l  p r o d u c t  of  t h e  FFAC e q u a l s  B o r  exceeds  .002C/kWh. 

, :- 1- r a c . F ~ ~ i s n p r i c e  of  f o s s i l  f k e l  &expres sed  i n  c e n t s  p e r   million'^^^ f o r  t h e v  ' ' 

C u r r e n t  P e r i o d  (PC) o r  a s  i nc luded  i n  t h e  Base r a t e s  ( P B )  PB e q u a l s  
' 223.08C/MBTU; . . 

s. 

t: 
H i s .  t h e  weighted average  Heat Ra te  f o r  t h e  c u r r e n t  P e r i o d ;  C 

- - L C - i s  t h e  p e r c e n t  of System Loss c a l c u l a t e d  on a  twe lve  month weighted 
average  b a s i s  ending w i t h  t h e  Cur ren t  P e r i o d ; ,  F 

Z 
C FC i s  t h e  f r a c t i o n a l  p o r t i o n  o f  t h e  t o t a l  ene rgy  needs of  t h e  Company's 

customers  which i s  s u p p l i e d  from f o s s i l  p l a n t s  d u r i n g  t h e  Cur ren t  P e r i o d ;  

.' S . i s  n e t  s a v i n g s  s h a r e s  a t t r i b u t a b l e  t a  power r e c e i v e d  and d e l i v e r e d  on-an 
economic d i s p a t c h  b a s i s  by t h e  Company d u r i n g  t h e  C u r r e n t  P e r i o d  l e s s  t h e  
' sav ings  s h a r e s  of  .023C/kWh i nc luded  ' i n  t h e  Base r a t e s ;  

c 
T i s  Gross ~ e c e i ~ t s '  Tax r a t e  and e q u a l s  0.05; a l l  a s  d e f i n e d  below. 

D e f i n i t i o n s  

Cur ren t  P e r i o d  

Base R a t e s  

The second c a l e n d a r  month p r e c e d i n g  t h e  
month i n  which b i l l s  c o n t a i n i n g  t h e  F o s s i l  
F u e l  Adjustment cha rge  c a l c u l a t e d  he re -  
under  s h a l l  be r ende red .  

The r a t e s  o f  t h e  Company e s t a b l i s h e d  by  
* t he  m o s t  r e c e n t  Uec i s ion  o f  t h e  P u b l i c  1 

. . U t i l i t i e s  C o n t r o l  A u t h o r i t y  t o  be  charged 
customers  of  t h e  Company. 

P r i c e  Weighted ave rage  p r i c e  exp res sed  i n  C/MBTU 
o f  f o s s i l  f u e l  used i n  t h e  g e n e r a t i o n  o f  
e l e c t r i c i t y  f o r  consumption by customers  

f o f  t h e  e l e c t r i c  u t i l i t y  i n  t h e  c u r r e n t  
L y e ~ ~ i o d .  F o s s i l  f u e l  used i n  g e n e r a t i o n  of 

- .-. .. - I - .- 1 ,  U I . L  Y I J  e l ec . t r i - c i t y  f o r  consumption, by costorners 
of t h e  e l e c t r i c  u t i l i t y  s h a l l  b e  deemed t o  
i n c l u d e  o n l y  t h e  f u e l  consumed i n  f o s s i l  
f i r e d  p l a n t s  owned o r  l e a s e d  i n  whole o r  .. 



P r i c e  (Cont ' d) 

system Loss 
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i n  p a r t  by t h e  e l e c t r i c  u t i l i t y  and i t s  
g e n e r a t i n g  s u b s i d i a r i e s ,  p l u s  t h e  f u e l  
a t t r i b u t a b l e  t o  'poner acqu i r ed  by  pu rchase ,  
l e s s  f u e l  a t t r i b u t a b l e  t o  power d i sposed  

E ,  o f  t h rough  s a l e .  P r i c e  s h a l l  be  e s t a b l i s h e d  
on a n  a l o n g s i d e  b a s i s ,  FOB a t  t h e  g e n e r a t i n g  
s t a t i o n ,  and s h a l l  be  e q u a l ,  excep t  a s  ad- 

in 
\ *  j u s t e d  h e r e i n ,  t o  t h a t  p r i c e . u s e d  t o  e s t a b l i s h  

- c o s t s  e n t e r e d  i n t o  Account Numbers 501 and 
5 4 7 . o f  t h e  P u b l i c  U t i l i t i e s  Con t ro l  A u t h o r i t y ' s  

, - . -  . , , -. r - .. - ,! <. -~tJn.iform System .of Ac.counts- t h a t  a r e  c l e a r e d  . 

from Account 151. I n  no c a s e  w i l l  c o s t s  o f  , 
. '  t h e  t y p e  t h a t  a r e  c l e a r e d  from Account 152 b e  

inc luded .  .. . . .  

Heat  Rate  ' The r a t i o '  o f :  (1)  IQIBTU's consumed i n  t h e  
1 7 3  - . p r o d u c t i o n  o f  energy  a t  t h e  Company's f o s s i l -  

f i r e d  g e n e r a t i n g  p l a n t s ,  p l u s  t h e  klMBTU1s o f  
f o s s i l  f u e l  i d e n t i f i a b l y  con ta ined  i n  n e t  
energy purchased ,  t o  (2)  t h e  sum of  kwh's 
o f . e n e r g y  gene ra t ed  a t  f o s s i l - f i r e d  g e n e r a t i n g  
p l a n t s  and n e t  f o s s i l - f i r e d  energy  pu rchased .  

The r a t i o  of  (1) t o t a l  - k i l o w a t t h o u r s  g e n e r a t e d  
and purchased  minus t h e  sum of  k i l o w a t t h o u r  
s a l e s  t o  customers  and k i l o w a t t h o u r s  used by  
Company t o  (2) t o t a l  k i l o w a t t h o u r s  g e n e r a t e d  
and purchased .  

Savings  Sha res  Savings  Sha res  s h a l l  b e  e q u a l ' t o  t h e  s a v i n g s  i n .  
d o l l a r s  a c t u a l l y  r e a l i z e d  by t h e  Company i n  t h e  
c u r r e n t  p e r i o d  a s  t h e  r e s u l t  of i t s  p a r t i c i p a t i o n  
i n  economic d i s p a t c h  systems t r a n s a c t i o n s .  

r 

b 

E f f e c t i v e :  November 28, 1327 

S u p e r s e d e s  Procedure  f o r  c a l c u l a t i o n  o f  F o s s i l  F u e l  Adjustment 
E f f e c t i v e  May 1, 1977 





' APPENDIX F 

NATURAL ENVIRONMENTAL INVENTORY 

The following inventories of plants, b i rds ,  f ishes,  insec ts  and animals  

w e r e  compiled by William Stoddard, Jr., M. S. i n  Biology, B. S .  in  Zoology 

A m e m b e r  of the  Canton Conservation Commission and staff ecologis t  
- - 

a t  Taccott  Mountain Center, Avon, Connecticut. 

HERBACEOUS PLANTS 

Pan icum s p  ( P a n i c - g r a s s )  
Andropogon s p  (Beard  G r a s s )  

- - : D-ennstaedtia punctilobula .(.Hayscented   ern) 
Poly stichum a c r o  stichoide s ( Chris tmas  F e r n )  
~ o l ~ ~ o d i u m  vulgare (Common Polypody) 
Onoclea sensibi l is  (Sensitive F e r n )  . . 
Phrxgmjtes  cornnlunj .~ (Peed G r a s s )  
Scirpus sp (Wool G r a s s )  
Cyperus s p  ( ~ y p e r u s )  
Juncus effusus (Soft Rush) 
Ru'bus (Raspber ry )  
Rubus s p  (Blackberry)  

. .-. Verbena has ta ta  (Blue V2rvain) 
Achellea millefolium ( Yarrow) 
Asclepias  sy r i aca  (Cornmon Milkweed) 
Asclepias  incarnata (Swamp Milkweed) . 

. . 

Apocynum s p  (Dogbane) 
. Aster  sp  ( A s t e r )  

Oenothera .biennis (Evening P r i m r o s e )  
~ a u c u s  carota  (Wild Car ro t )  
Rumex acetosel la  (Sheep Sorre l )  
Hypericum perfora tum (St. Johnswort) 
Cuscuta gronovii (Dodder) 
Potent i l la  s p  ( Cinquefoil) 
Echinocystis lobata (Wild Cucum'ber) 

. - Bidens s p  (Beggar ' s  ~ i c g s )  - 
Ambrosia  s p  (Ragweeds) 
Ver'bascurn thapsus (Common Mullein) 

. . -.. . Convolvulus sp (Bindweed) 

Polygonum scandens (Climbing F a l s e  Buckwheat) 
Rurnex c r i spus  (Curled Dock) 



Robinia pseudoacacia (Black Locust)  
. . . . . . - . ..- Alanthus a l t i s  s i m a  (Manthus)  

Acer s a c c a r u m  (Sugar Maple) 

Phytolacca amer icana  (Pokeweed) 
Saponaria officinalis (Bouncing Bet)  

1 Polygonum sp. (Tearthum'b) 
Smilax rotundifolia (Cat'briar') 

. Lycopus s p  (Bugle w e e d s ) .  
Plantago m a j o r  (Common Plantain)  
Lobelia inflata (Indian Tobacco) 
Lythrurn sa l i ca r i a  (Purp le  Looses t r i fe)  
Solidago s p  (Goldenrods) . - 

Lil ium s p  (Li ly)  
Polygonum cuspidatum (Japanese  Knotweed) 
Lepidiuln campes t re  (Pepper  g r a s s )  . 

VINES 

Vitis sp (Grape)  
Celas t rus  scandens (Climbing Bit tersweet)  
Toxicodendron radicans (Poison Ivy) 

TREES 

Pinus s t robus  (White Pine)  
Pinus  res inosa  (Red Pine)  
Tsuga canadensis  ( Canadian Hemlock) 
Juniper us v i r  giniana ( E .  Red Cedar)  
Salix nigra (Black Willow) 
Populus deltoides ( E .  Cottonwood) 
Populus grandidentata (Bigtooth Aspen) 
Betula papyrifera (White Birch)  
Betula alleghaniensis (Yellow Birch)  
Betula populifera (Gray Birch)  
Prunus  s p  ( C h e r r y )  
Quercus a lba  (White Oak) 
Quercus r l lbra (Red Oak) 
Quercus velutina (Black Oak) 
Ulmus amer icana  (American  Elm) 
Sassa f ras  albidum (Sassa f ras )  
Platanus occidentalis (Sycamore)  
Malus s p  (Apple) 
Gliditsia t r iacanthos (Honey Locust )  

Acer  r u b r u m  (Red Maple) 

f 
Acer  saccharinurn (Silver Maple) 
Catalpa spe cio s a  ( Catalpa) 
Aesculus hippocastanum (Horse  Chestnut) 
Fraxinus  amer icana  (White Ash) 



SHRUBS 

Alnus s p  (Alder)  
Salix discolor  ( P u s s y  W2llow) ' 

Carpinus caroliniana ( Blue Beech) 
Rhus typhina (Staghorn Sumac) 
Cornus f lor ida (Flowering dogwood) 
Cornus stolonifera (Red Osier  Dogwood) 
Cornus femina (Panicled Dogwood) 
Sambucus canadensis (E lde rbe r ry )  . - 
Lonicera s p  (Honeysuckle) 
Berber i s  s p  (Bar 'ber ry)  . - 

Ilex sp  (Winterberry)  
Lindera benzoin (Spicebush) 
Hamameli s v i r  giniana ( Witch--Ha2 e l )  
Kalmia latifo1,ia (Mountain Laure l )  
Rosa sp (Rose)  

BIRDS 

Over 150 species  e i ther  b reed  o r  regular ly  migra te  through the a rea .  
All of these  a r e  common winter b i rds .  Obviously, those that b reed  i n  

* - the  a r e a  would b e  the  only ones r-eally relevant  to  this  project ,  and 
even this  relevance is only minimal  if not questionable. No survey 
data is available fo r  th is  specific a rea .  If absolutely required,  a 
survey could b e  performed during the nesting season. The following 
species  w e r e  noted on the inventory of December 11, 1978. 

Branta  canadensis (Canada Geese)  . 

Anas platyrhynchos (Mal lard)  
Buteo jamaicensis  (Redtailed Hawk) 
Certhia  fami l iar i s  (Brown Creeper )  
Sitta carol inensis  ( White-breasted Nuthatch) 
P a r u s  bicolor (Tufted Titmouse)  
P a r u s  atr icapi l lus  (Black-capped Chickadee) 
C o r m s  brachyrhynchos (Crow)  
Cyanocitta c r i s t a t a  ( Blue Jay)  
Dendrocopus pubescens (Downy Woodpecker) 
Melospiza melodia (Song Sparrow) 
Junco Hymalis (Junco) . - 

This inventory is' the resu l t  of surveys  published b y  the State Geological 
and Natural I-Iistory Survey of Connecticut - Freshwate r  F i shes  of 
Connecticut ( 1968, Whitworth, Berr ien ,  and Keller,  Bulletin 10 1) 

Anguilla r o s t r a t a  (American  Ee l )  . 

Salmo gairdneri.(Rainbow Trout)  
Salevelinus fontinalis (Brook Trout )  



 sox americanus (Redfin pickerel) 
E sox niger (Chain Picker el) 

. .  . 
Cyprinus carpio (Carp) . . 

( Notemigonus crysoleucas (Golden Shiner) 

. , Notropis bifrenatus  ridle led Shiner) 
Notropis cornutus (Common Shiner) - 
Notropis hudsonius (Spottail Shiner) 

. Rhinichthys atratulus (Blacknose Dace) 
f Rhinichthys cataractae (Longnose Dace) . :-' 

Semotilus atromaculatus (Creek Chub) 
S.emotilus corporalis (Fallfish) . ' -. 

Cato stomus comrne~soni  (White Sucker) 
Ictalurus nebulosus (Brown Bullhead)' 
hlloronc ailiexicana (White Perch)  
Arnbloplites rupestr is  (Rock Bass)  . 

Lepomis auritus (R,edbreast Sunfish) . 

Lepomis gibbosus (Pumpkinseed). 
Micropterus dolomieui (Smallmouth Bass )  . 

Micropterus salmoides (Largemouth Bass)  
Pomoxis nigromaculatus (.Black Crappie) 
Etheostoma olmstedi ( Tessellated Dar t e r )  

- .  
P e r c a  flavescens (Yellow Perch)  

. . . 

The following species, although not surveyed in  this area, now have access  
to this portion of the r iver  with the completion and operation of the fishway 
at Rainbow Dam, Windsor. Their presence a t  the dams in  question is 
anticipated in the near future, i f  not a t '  present .  

~ e t r o m ~ z o n  marinus (Sea Lamprey) . ' 

' 

Alosa aestivalis (Blueback Herring) 
Alosa pseudoharengus (Alewife) 
Alosa sapidis sima -(American Shad) 
Osmerus eperlanus (Rainbow Smelt) 

INSECTS 

No insects were noted on the day of the inventory. The r iver  was frozen 
over so even nymphal stages were inaccessible. However, this stretch ' 

of the r iver  i s  know to prbduce irnprcssive hatches of Mayflies (Order 
Ephemeroptera, several families), Stoneflies (Plecoptera),  Caddis 
(Trichnptera),  and flics (Diptera). Again, an inventory could be conducted 

! 2 - r : i - % - L z F . . .  during.the summer, if-requised. . . .. . . . - . . . . . . . - .  ...-. .- . . . .  - - . . . . .  . . 



AMPHIBIANS 
. . 

No amphibians were  noted on the inventory due to seasonal considerations. 

REPTILES , 

No reptiles were  noted on the inventory due to seasonal considerations. 
- - 

MAMMALS 

No m a m a l s  were  noted on the inventory due to seasonal considerations. 





S T A T E  O F  C O N N E C T I C U T  
Q 

DEPARTMENT OF ENVIRONMENTAL PROTECTION ', 
.. / \ .\ 7, 

STATE OFFICE BUILDING HARTFOKD, CONNEC~CUT 061 15 u 

GENERAL STATUTES: OF THE STLTE OF CONiECTICUT 
SUPERVISION OF Dfi4.S AID ESERVOnS , '  

Section 25-1 1 i) POWERS 4LNI) DUTLES OF COT.QJIISSIOIE3. 
(public Act No. 571, 1975 Revision of the  General ~ t a t u t e s ) ,  

. . 

All dams, dikes,  reservoirs  and o ther  s imi l a r  s t ruc tu res ,  with t h e i r  
appurtenances,'without exceptioa and without f u r t h e r  d e f i n i t i o n  o r  enmera- 
t i o n  here in ,  which, by bre&-ing away o r  otherwise, might endanger l i f e  o r  
property,  s h a l l  be subject  t o  the  ju r i sd ic t ion  conferred by t h i s  chapter. 
The Corrmissioner of Environmental Protect ion s h a l l  fo ln~u l&te  all ru l e s ,  
de f in i t ions  and regulations necessary t o  carry out  the  provis ions of t h i s  
chapter and no t  inconsis tent  therewith. The Cormissioner o r  h i s  authorized 
representa t ives  may enter  "upon pr iva te  property t o  nzlce such 2;-ces S i g a t o n s  
and  ath her such da ta  concerning d m s ,  izratersheds, s i t e s ,  s t r c c t u r e s  and 
general conditions zs  may be necessary i n  t h e  publ ic  i n t e r e s t  f o r  a proper 
inspect ion,  review and study of the  design and construct ion of such s t ruc tu res  
and t i e  environmental inpact of such s t ruc tu res  on t h e  in land  w e t l m d s  of the  
s t a t e .  The Conmissioner may, when necessary, employ o r  malre siich agreements 
with geologis t s ,  other  engineers, expert  consul tants  a d  such a s s i s t a n t s  a s  
may be reasonably necessary t o  carry out the  provis ions of t h i s  chapter. The 
owner of any dam, dike o r  sinii lar s t ruc tu re  under t h e  ju r i sd ic t ion  conferred 
by this chapter s h a l l  no t i fy  the  C o o ~ s s i o n e r ,  by r e g i s t e r e d  o r  c e r t i f i e d  
mail r e t u r n  r e c e i p t  requested, of the  t r a n s f e r  of ownership of any such d m ,  

.d ike  o r  s imi l a r  s t ruc ture  not l a t e r  than t e n  days a f t e r  t h e  da te  of such - 
t r ans fe r .  

Secti.on 25-1 1 1 INSPECTION OF DAMS AND CYTm STRUCTWiES . 
(1975 ~ e v i s i o n )  

Said Commissioner sha l l  inves t iga te  and inspec t  or cause t o  be inves t i -  
gated and inspected a l l  d m s  o r  other  s t r u c t u r e s  which, i n  h i s  judgenent, 
would, by breaking away, cause l o s s  of l i f e  o r  property dmage. Said Conmis- 
s ioner  may requi re  any person, firm o r  corporatXon owling o r  having the  care 
and control  of any such s t ruc ture  constructed subsequent t o  Ju ly  1 ,  1918, t o  
furn ish  him with such surveys, p l m s ,  descr ip t ions ,  drawings and o ther  da ta  
r e l a t i n g  t h e r e t o  and i n  such form and t o  such reascnable ex tent  a s  he d i r ec t s .  
If such s t ruc tu re  was constructed.pr ior  t o  J u l y  7 ,  1918, such person, firm o r  
corporation s h a l l  furn ish  the  C o ~ i s s i o n e r  with m y  p l m s  and o ther  da ta  t h a t  
he may possess o r  may obtain from others.  Any person, f i r m  o r  corporation i n  
possession of such per t inent  information s h a l l  a f f c r d  t h e  owner and the  
C o ~ s s i o n e r  access: L l le~wto .  The' Courmissioner sha l l ,  mdcc o r  oause t o  be made 
such per iodic  inspeckions of a l l  such s t r u c t u r e s  a s  may be necessary t o  
reasonably insure  t h a t  they are  maintzined i n  a s a f e  condition. Any 'person, 
f i r m  o r  corporation which would ~ u f f e r  l o s s  of l i f e  o r  property by the  breczlting 
away of any such' s t ruc tu re  m3y p e t i t i o n  t h e  Conrmiosianer i n  wr i t ing  f o r  7x1 
inspection. If the  Colnmissioner has reason t o  be l i eve  t h e  p e t i t i o n  i s  without 
meri t ,  he may require  a deposit  not  exceeding one hmdred d o l l a r s  t o  cover the  
cos t  of.~;such inspection- before m d ~ i n g .  same.. If the  a tAq.c t .~re ,  is found safe  
the depos i t  a11211 be paid t o  the s t a t e  t r e a s u r e r  f o r  c r e d i t  t o  t h e  proper 



. . 

fund, but ,  if the  s t ruc ture  i s :  found unsafe, t he  deposi t  s h a l l  be r e t u r n e d ' t o  
t h e  person, firm o r  corporation s u b n ~ t t i n g  the  pe t i t i on .  If, a f t e r  m y  
irlspcction described herein,  t he  C~r~imissioner f inds  any such s t ruc tu re  t o  be 

r' . i n  an u.n.s.de condition, he s h a l l  order the  person, firm o r  corpo c t ion  owning 
o r  having control  thereof t o  place it i n  a safe  condition o r  Xaef~lsove it, 
w d  s h a l l  f i x  the  time within which such order s h a l l  be cer r ied  out.  LThen 
t h e  Comissioner i n  h i s  investigstbon f inds  t h a t  a dun o r  o ther  ' s t ructure 
should be inspected periodical ly  i n  order  t o  reduce a po ten t i a l  hazzrd t o  
l i f e  and property,  t he  owner of such s t ruc tu re  s h a l l  ccuse such inspect ion 

I- I 
t o  be madc by a reg is te red  engineer a t  such i n t e r v a l s  a s  a r e  deemed necessary 
by the  Com~issioner =d s h a l l  s u b d t  a copy of the  engineer 's  f inding  and 
relmrl; t o  the Cornmissioner f o r  h i s  ection. 

-. 
Section 25-1 1'2 PERMITS FOR CONSTRUCTION. 
( m b l i c  A.ct PJo. 571, 1975 Revision of the  General s t a t u t e s )  . . 

~ . .  . -  

c- . . 
Before any person, f i n !  o r  corporation constructs ,  e l t e r s ,  adds t o ,  

r e p l ~ c e s  o r  removes any suqh s t ruc ture ,  such person, f i rm o r  corscrat ion 
s h a l l  apply t o  the  Conmissioner f o r  a permit t o  undertake such ~ o r l i .  The 
appl icat ion f o r  such permit s h a l l  be i n  dupl icate ,  t h e  o r ig ina l  of which, 
with necessary drawings, plans,  specif icat i ,ons and other  data ,  s h a l l  be 

c . submitted t o  the  Colrmissioner, i n  t h e  form u ld  t o  t h e  ex tent  required by 
h i m .  The Commissioner or  h i s  representat ive,  e n g i ~ e e r  o r  coilsultant sh2 l l  . 
de temine  the  environmental impact of t h e  construction work on t h e  in lana  
. w e t l a d s  o.f t h e  s t a t e ,  i n  accordance with the  provisions of Sections 22a-36 
to 222-45, inc lus ive ,  and exaraine t h e  .documents and -inspect t he  s i t e ,  a d ,  
upon zpprovel thereof,  t he  Commissioner s h a l l  i s sue  a pern-iit authorizing the  
proposed construct ioa worli under such conditions as. tine Comissioner  mzy 
d i r ec t .  A copy of -the permit s h a l l  be .sent t o  t h e  town clerlc. The Comis- 
s ioner  may require  a f e e  of not  l e s s  tpan one d o l l a r  nor more t h v l  t e n  
dol la rs .  

Section 25-1 1 3 SUPERTrlSION O F  CONSTRUCTION. FINAL PLANS. 
(1975 Fievision) 

The Commissione_r o r  h i s  representa t ive  supervising t h e  work on any dam 
o r  o t h e r  l i k e  s t ruc tu re  s h a l l  inspec t  t h e  trorlc o r  cause it t o  be inspected t o  - the ex ten t  necessary t o  detei-mine r~he the r  the  s t ruc tu re  w i l l  be saYe and secure. 
The Commissioner may, when ir, h i s  judgement circumstances warrant, place a 
competent inspector  on t h e  wo?k, and t h e  compensation f o r  such inspectol-, 
s h a l l  be shared equally by t h e  s t a t e  and by t h e  owner. Vhen the woi-le has 
been completed t o  t h e  satisfzction of the Commissioner, t he  olhiner s h a l l  f i l e  
with t h e  Cor!nnissioner plans and descr ip t ions  of the work a s  ac tua l ly  construc- 
ted, t o ~ e t h e r  with any other  pe r t inen t  data.  . . . . 

P 
Section 25-114 CERTIFICATE OF APPROVAL. 
(1975 Revision) 

When an ex i s t ing  s t ruc tu re  is found by t h e  Comiasioner t o  be safe, o r  
has been made safe  purouant t o  & order  of t h e  Commissioner, o r  n new S-true- 
tu re  has  been constructed t o . t h e  s a t i s f a c t i o n  of the Cormnissioner under a 

. p ~ o p e r l y  issued permit, t he  Commisoioner s h a l l  i s sue  a c e r t i f i c a t e  t o  the  
. C 
8.C . .,.. 



owner approving the  s t ruc ture  but subject  t o  such terms and conditions,  if m y ,  
' as  t h e  Conimissioner deems necesssry f o r  the  protect ion of l i f e  and property. 
Such c e r t i f i c a t e s ' s h a l l  be f i l e d  by the  owner i n  the  land records i n  the  town 
o r  'towns i n  which such s t ruc ture  i s  located. 

Sect ion 25-115 LIABILITY O F  O\J?AER OR OPERATOR. 
(1975 Revision) - - 

Nothing i n  t h i s  chspter, and no order ,  approval o r  advice of the  
Corih-nissi.onel*, s l lz l l  r e l i eve  any owner o r  operc?tor of such a struct-iii-e from h i s ,  
l e g a l  d u t i e s ,  obl igat ions m d  l i a b i l i t i e s  r e s u l t i n g  from such ownership o r  
operetion. No ect ion l o r  darnages susteined through t h e  p a r t i a l  o r  t o t a l  . 

f a i l u r e  of arly s.trilcture o r  i t s  maimtenance s h a l l  be brought o r  mainteined 
aga ins t  t h e  s t e t e ,  the  Cormissioner of I3vironiiental Protect ion,  o r  h i s  
employees o r  agents, by reason of supervision of such s t ruc tu re  exercised by 
the  Conmissioner under th i s :  chapter. . . 

sac t ion  25-1 ; 6 FOF,F3I'i'URE FOR V I O L U I O N S .  
(1975 Revision) 

Any person, firm o r  corporation bui lding,  repni r ing  t o  an extent  sub- 
s t a n t i a l l y  z f fec t ing  s t a b i l i t y ,  maintaining o r  using any such s t ruc tu re  without 
complying with the  provisions of t h i s  chnpter, o r  f z i l i n g  t o  build; r epa i r ,  
maintain o r  remove.any such s t ruc ture  when so  ordered o r  d i rec ted  by the  
Conmissio~er  under authori ty  of t h i s  chspter ,  s h a l l  f o r f e i t  t o  the  s t a t e  a sum 
not  exceeding f i v e  hundred d o l i ~ r s ,  t o  be f ixed  by t h e  court ,  fo r . each  offense. 
Eash v i o l a t i o n  s h a l l  be a separate and d i s t i n c t  offense znd, i n  case of a .  
continuing v i o l ~ t i o n ,  each d*'s continuance thereof  s h a l l  be- deemed t o  be a 
separate  a d  d i s t i n c t  offense. The Attorney General,.upon coinplaint of the  
Cormnissioner, s h a l l  i n s t i t u t e  a-~ act ion t o  recover such f o r f e i t u r e  and t o  
en jo in  t h e  construction and use of such s t ruc tu re .  

Sect ion 25-1 17 APPEAL. 
(1975 Revision) 

Upon wr i t ten  request,  my person, f i rm c.1- corporation aggrieved bjr any 
decis ion of t h e  Corriiilissioner s h a l l  be. given a hearing by the  Comillissioner. J?n 
appeal rnay be taken from m y  decisioll of t he  Co~rmissioner t o  the  court  of comiion 
p leas . . for  t h e  county wherein such s t ruc tu re  i s  loca ted ,  within twenty days 
a f t e r  t h e  da te  of such decision. 

Section 25-1 18 SURVEY-31ND MAPS. 
(1975 Revision) 

- : The Corm:rissioner s h a l l  cause a st\rvey and maps t o  be made-of ecch tolJn 
showing t h e  locat ion of such s t ruc tures ,  and s h a l l  f i l e  a copy of such map 
~ 5 t h  t h e  town c lerk  of each town. 

Section 25-1 19 CFLPPTER N W  TO LIMIT PObE3-I O F  OTHEFt JIPTHORITY. 
(15'75 Revision) 

This chapter sha l l  not be construed t o  prevent any o ther  s t a t e  authori ty  
from carrying out its legnl  d i ~ t i e s ,  



C O N N E C T I C U T  CLEAN W A T E R  ACT 

( C o n n e c t i c u t  Genera l  S ta tu te s ,  C h a p t e r  474(a ) ,  T i t l e  25, Wate r  Po l lu t ion  C o n t r o l ,  

Public Act No. 57 o f  1967; Pub l i c  Act No. 91 o f  1 9 7 2 )  

Admin i s t e r ing  Agency:  Water  Compl iance  U n i t  

D e p a r t m e n t  o f  E n v i r o n m e n t a l  P r o t e c t i o n  

S t a t e  Off ice  Bui ld ing 

H a r t f o r d ,  C o n n .  061 15 

. PUBLIC ACT No. 57 of 1967 . -. 
[As amended by Public Acts Nos. 63, 153,384, and 
486 of 1969; 433 and 872 of 1971; 29,217,222? 

225, 237, and 252 of  1972; 73-38, 73-192, 73-265, 
73-555, and 73-665 of 1973; 74187,  74311,  

and 7 4 3 3 8  of 1974; 76-9 of 19761 . 

AN ACT CONCERNING THE ELIMINATION OF 
.POLLUTION O F  THE WATERS OF THE STATE. . 

Be it enacted by the Senate ond House of Representatives . 

in General Asse~nbly convened: 

SEC. I .  [25-54a) It is found and declared that the 
pollution of the waters of the state is inimical to  the 
public health, safety and welfare of the inhabitants of the 
state, is a public nuisance and is harmful t o  wildlife, fish 
and aquatic life and impairs domestic, agricultural, in- 
dustrial, recreational and other legitimate beneficial usks 
of water, and that the use of public funds and the 
granting of tax exemptions for the purpose of controlling ' 

and eliminating such pollution is a public use and purpose . 

for w h c h  public monies may be expended and tax 
exemptions granted, and the necessity and public interest 
for the enactment of this act and the elimination of 
pollution is hereby declared as a matter of legislative 
determination. 

SEC. 2. [25-54b] As used in this chapter and in part I1 
of Chapter 474: "Cammissioner",means the commissioner 
of environmental protection; "waters" means all tidal 
waters, harbors, estuaries, rivers, brooks, watercourses, 
waterways, wells, springs, lakes, ponds, marshes, drainage 
systems, and all other surface or underground streams, 
bodies or  accumulations of water, natural or artificial, 
public or private, which are contained within, flow 
through or border upon this state or any portion thereof; 
"wastes" means sewage or any substance, liquid, gaseous, 
solid or  radioactive, which may pollute or tend t o  pollute 
any of the watels of the state; "sewage" means human 
and animal excretions and all domestic and such manu- 
facturing wastes as may tend to be detrimental t o  the 
public health; "poUution" means harmful thermal effect 
or  tlie contamination or  rendering unclean or  impure or  
prejudicial t o  public health of any waters of the state by 

reason of  any wastes or other material discharged or 
deposited therein by any public or private sewer or 
otherwise so as directly or indirectly to  come in contact 
with any waters; "rendering unclean or impure" means 
any alteration of the physical, chemical or biological 
properties of any of the waters of the state, including, 
but not  limited to, change in odor, color, turbidity or 
taste; "harmful thernial effect" means any significant 
change iii the temperature of any waters resulting from a 
discharge therein, the magnitude of wliich temperature 
change does or is likely to  render such waters harmful, 
detrimental or injurious to  public health, safety or  wel- 
fare, or to  domestic, commercial, industrial, agricultural, 
recreational or  other legitimate beneficial uses, or to  
livestock, wild animals, birds, fish or other aquatic life; 
'6 person" means any individual, partnersllip, association, 
firm, corporation or other entity, except a municipality, 
and includes any officer or governing or managing body 
of any partnership, association, firm or corporation; 
"community pollution problem" means the existence of 
pollution which, in the sole discretion of the commis- 
sioner, can best be abated by the action of a munici- 
pality; "municipality" means any metropolitan district, 
town, consolidated town and city, consolidated town and 
borough, city, borough, village, fire and sewer district, 
sewer district and each municipal organization having 
authority t o  levy and collect taxes or make charges for its 
authorized function; "discharge" means the emission of 
any water, substance or material into the waters of the 
state, whether or not such substance cailses pollution; 
"pollution abatement facility" means treatment works 
which are used in the treatment of waters, including the 
necessary intercepting sewers, outfall sewers, pumping, 
power and other equipment, and their appurtenances, and 
includes any extensions, improvemetlts, remodeling, addi- 
tions and alterations thereof; "disposal system" means a 
system for disposing of or eliminating wastes, either by 
surface or  underground methods, and includes sewage 
systems, pollution abatement facilities, disposal wells and 
other systems; "fedcral water pollution control act" means 
the Federal Water Pollution Control Act, 33 US.C. section 
466 et seq., including amendrncnts thereto and regulations 
thereunder; "ordcr to abate pollution" includes an order to 
abate existing pollution or to prevent reasonably antici- 
pated sources of pollution. 
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STATE WATER LAWS 

SEC. 3. [25-54c] The commissioner shall have the 
following powers and duties: (a) To exercise general 
supervision of the administration and enforcement of  this 
lapter  and Part I1 of Chapter 474; (b) to develop 
mprehensive programs for tlle prevention, control and 

aoatcment of ncw or existing pollution of the waters of 
the state; (c) to  advise, consult and cooperate with other 
agencies of the state, the federal government, other states 
and interstate agencies and with affected groups, political 
subdivisions and industries in furtherance of the purposes 
of this chapter; (d) to submit plans for the prevention 
and control of water pollution and to render reports and 
accounts to the administrator of the Environmental Pro- 
tection Agency and to  any other federal officer or agency 
on  such forms containing such information as the said 
adininistrator or any other federal officer or agency, may 
reasonably require, in order to qualify the state and its 
municipalities for grants from the United States govern- 
ment; (e) t o  encourage, parficipate in or conduct studies, 
investigations, research and demonstrations, and collect 
and disseminate information, relating to  water pollution 
and the causes, prevention, control and abatement there- 
of; (f) t o  issue, modify or revoke orders prohibiting or  
abating pollution of the waters of the state, or requiring 
the construction, modification, extension or alteration of  
pollution abatement facilities or any parts thereof, or 
adoptins such other remedial measures as are necessary to  
prevent, control or abate pollution; (g) to hold such 
hearings as may be required under the provisions of this 
chapter and the Federal Water Pollution Control Act or 
other applicible federal law, for wluch he shall have the 
power to  issue notices by certified mail, administer oaths, 
take testimony and subpoena witnesses and evidence; (h) 
to  require the submission of plans, specifications and 

,other necessary data for, and inspect the construction of, 
pollution abatement facilities and disposal systems in 
connection with the issuance of such permits or approvals 
as may be required by this chapter and the Federal Water 
Pollution Control Act; (i) t o  issue, continue in effect, 
revoke, modify or deny permits, under such conditions as 
he may prescribe, for the discharge of any water, sub- 
stance or material into the waters of the state, or  orders 
for or approval of the installation, n~odification or opera- 
tion of  pollution abatement facilities; 6)  t o  require proper 
maintenance and operation of disposal systems; (k) t o .  
exercise all incidental powers necessary to carry out the 
purposes of this chapter, Part I1 of Chapter 474 and the 
Federal M'atcr Pollution Control Act. 

SEC. 4 [25-54d] The commissioner may require any 
pcrson or municipality to maintain such records relating 
t o  pollution, possible pollution or the operation of pollu- 
tion abatement facilities as he deems necessary to  carry 
out the provisions of this chapter, Part I1 of Chapter 474 
and the Federal Water Pollution Control Act. The commis- 
sioner or his authorized representative shall have access to  such 
records, and may examine and copy any such records or 
memoranda pertaining thereto, or shall be furnished 
c ies of such records on request. 

4% EC. 5. [25-54e] (a) The commissioner shall adopt, 
may thereafter amend, standards of water quality 

pplicable to  the various waters of  the state or portions 

thereof as provided in section 7 of P.A. No. 872,  Laws of 
1971. Such standards shall be consistent with the fcdcral 
water pollution control act and shall be for the purpose 
of qualifying the state and its municipalities for available 
federal grants and for the purpose of providing clear and 
objective public policy statements of a general program to 
improve the water resources of the state; provided n o  
standard of water quality adopted shall plan for, en- 
courage or permit any wastes to be discharged into any of 
the waters of the state without having first received the 
treatment available and necessary for the elimination of  
pollution. Such standards of quality shall: (1) Apply to 
interstate waters o r  portions thereof within the state; (2) 
apply to  such other waters within the state as the 
commissioner may determine is necessary; (3) protect the 
public health and welfare and promote the economic 
development of the state; (4) preserve and enhance the 
quality of state waters for present and prospective future 
use f o ~  public water supplies, propagation of fish and 
aquatic life and wildlife, recreational purposes and agricul- 
tural, industrial and other legitimate uses; (5) be con- 
sistent with health standards as established by the state 
department of health. (b) Prior to adopting, amending or 
repealing standards of water quality, the commissioner 
shall conduct a public hearing. Notice of such hearing 
specifying the waters for which standards are sought to  be 
adopted, amended or repealed and the time, date, and 
place of such hearing shall be published at least twice 
during the thirty-day period preceding the date of the 
hearing in a newspaper having a general circulation in the 
area affected and shall be given by certified mail to the 
chief executive officer of each municipality in such area. 
Prior to  the hearing the commissioner shall make available 
to any interested person any information he has as to  the 
water which is the subject of the hearing and the standards 
under consideration, and shall afford to any interested 
person the opportunity to submit to  him any written 
material. At the hearing, any person shall have the right to 
make a written or oral presentation. A full transcript or 
recording of each hearing shall be made and kept available 
in the files of thc dcpartnient uT environmental protection. 
(c) The commissioner shall establish the effective date of 
the adoption, amendment or repeal of the standards of 
water quality. Notice of such adoption, amendment or 
repeal shall be published in said law journal upon accept- 
ance therefore by the federal government. (d) The commis- 
sioner shall monitor the quality of the subject waters to 
demonstrate the results of his program to abate pollution. 

SEC. 6 .  [25-54r) No person or municipality shaU cause 
pollution of any of the waters of the state or maintain a 
discharge of any -treated or untreated wastes in violation 
of any provision of this act. 

SEC. 7. [25-54g1 If the commissioner finds that any 
municipality is causing pollution of the waters of the 
state, or that a community pollution problem exists, or 
that pollution by a municipality or a community pollu- 
tion problem can reasonably be anticipated in the future, 
he may issuc to the ~rlu~~icipality an order to abate 
pollution. If the commissioner after giving due recard to  
regional factors, determines that such pollution can best 
he abated by the action of two or more adjacent li~unici- 
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palitirs he may issue llis ordcr jointly or severally to sucl~ 
municipalities. If a community pollution problem exists 
in, or if pollution is caused by, a municipality gcographi- 
cally located all or partly within the territorial limits of 
another municipality, tlie commissioner may, after giving 
duc regard to  regional hctors, determine which municipal- 
ity shall be ordered to abate thc pollution or may, after 
giving due regard to regional factors, issue an order to 
both such municipalities jointly to provide the facilities 
necessary to abate the pollution. Any order issued pur- 
suant to this section shall include a time schedule for 
action by tlie nlunicipality or municipalities, as the case 
may be, which may require, but is not limited to,  the 
following steps to be taken by such municipality or 
municipalities: (a) Sub~nission of an engineering report 
outlining the problem and recommended solution therefor 
for approval by the commissioner; (b) submission of 
contract plans and specifications for approval by the 
co~nnlissjoner; ( c )  xrzngement of financing; (d) acccpt- 
ance of state and federal construction grants;,(e) adver- 
tisement for construction bids; (f) start of construction; 
(g) placing in operation. 

SEC. 8. [25-541.11 If the commissioner finds that any 
person prior to  May 1, 1967, has caused pollution of any 
of  the waters of the state, which pollution recurs or 
continues after said date, he may issue an order to abate 
pollution to such person. The order shall include a time 
schedule for the acconiplislunent of the neczscery steps 
lcading t o  the abatement of the pollution. This section 
shall not apply to any person who is subject to the 
provisions of section 9 of  this act. 

SEC. 9. [25-5411 (a) No person shall, after May 1: 
1967, and no n~unicipality shall, after April 10, 1973, 
initiate, create or originate any new discharge of water, 
substance or  material into the waters of the state without 
first obtaining a permit for such discharge from the 
commissioner. Application fof'such permit shall be on a 
form prescribed by the commissioner and shall include 
such information as the commission may therein require. 

(b) No sooner than thirty days and not later than sixty' 
days after the receipt of an application for a permit as 
required in subsection (a), the comn~issioner sliall hold a 
public hearing on such application. Notice of the hearing 
shall bc givcn by  puLlicaliun, at least twlce during the 
twenty days immediately preceding the hearing in a 
newspaper having a substantial circulation in the area 
affected. If, after such hearing, the conimissioner finds 
that such discharge would not cause poll~ltion of any of  
the waters of the state, he shall issue a permit for such 
discharge. If tlie commissioner finds, aftet giving due 
regard to  any proposed system t o  treat the discharge, that 
such discharge would cause pollution of any of the waters 
of the state, he shall deny the application and notify the 
applicant of such denial and the reasons therefor. If the  
commissioner finds that the proposed system to treat 
such discharge will protcct the waters of thc state from 
pollution, he  shall require the applica~it Lo submit plans 
and specifications and sucll ntllcr infomution as hc may 
require and sllall impose such additional conditions as 
may be required to protect such waters. If the commis- 
sior~cr finds that the proposcd system to  treat tlle dis- ' 

charge, as described by the plans and specifications, will 

protcct the waters of the statc from pollution, he sllall 
notify the applicant of his approval and, when sucll 
applicant has installed such system, in full compliance 
wit11 the approval thcrcof, the commissioner shall issue a 
permit for such discharge. If tlle commissioner finds that 
tlie proposed system to  treat such discharge, as dcscribed 
by the plans and specifications, will 'not  protcct the 
waters o f  the slate, Ilc shall proniptly notify the applicant 
that its application is dcnicd and the reasons tliercfor. If 
any applicant is denied a permit by the commissioner, 
such applicant sl~all have the right to a hearing and an 
appeal therefrom in the same manner as provided in 
sections .25-540 and 25-54p. The commissioner may, by 
regulation, exempt certain categories, types or sizes of 
discharge from the requ~renient for public hearing prior to  
approving or dcnying the application if such category, 
type or size of discharge is not likely to cause substantial 
pollution. The commissioner may hold a public hearing 
yriur Lo approving' or denying any application exempted 
under this subsection if in his discretion the public 
intcrest will be best served thereby, and he shall hold a 
hearing upon reccipt of a petition signed by twenty-five 
persons. 

(c) The permits issued pursuant to this section shall be 
for a period not to  exceed five years, except that any 
such permit sliall be subject to the provisions of section 
25-54j. Such pemiiis: (1) Shall specjly the manner, 
nature and volume of discharge; (2) shall require proper 
operation and maintenance of any pollution abatement 
facility required by such pem~i t ;  (3) may be renewable 
for periods not to exceed five years each in accordance 
with procedures and requirements established by the  
commissioner; and (4) shall be subject to such other 
requirements and restrictions as the commissioner deems 
necessary to ~con:ply  fully with the .purposes of- this  -. 
chapter and the Federal Water Pollution Control Act. 

(d) If the commissioner finds that any person after 
May 1, 1967, or  that any municipality after April 10,  
1973, has initiated, created or originated any discharge 
into the  waters of  the state without a permit as required 
in subsection (a) I~ereof, or in \~iolation of such permit, he 
may, notwithstanding any request for a hcaring pursuant 
to  section 25-540 or the pendency of an appr.21 there- 
from, request the attorney general to bring an action in 
the superior court for Hartford county to enjoin such 

'discharge by such person or municipality until the person 
or municipality has received a pcrmit from the commis- 
sioner or  has complied wjth a permit which the commis- 
sioner has issued pursuant to  this scction. Any such 
action brought by the attorney gcneral shall have prece- 
dence in the order of trial as provided in scction 52-191. 

(e) When the commissioner dctcrmincs that any person 
or municipality has complied with an order issued pursu- 
ant to  sections 25-27, 25-543, 25-54h, 25-54j or 25-54k, 
he may issue a permit which shall thcreafter be dccn i~d  
equivalent to a permit issued under subsection (b)of this 
section, providcd a public Ilearing shall not be required 
prior to  issuing such pcrrtliL u~iless rcquircd by the 
Federal Water Pollution Control Act. 

. (0 The conimissiur~er may, by regulation, establish 
categories of discharges, incltrding but not limitcd to. 
house]lo]d and small commercial disposal systems, rcsidcn- 
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schedule therefor if he  deems such modification or exten- 
sion advisable or neccssary, and any such modification or 
extension shall be deemed t o  be a revision of  an existing 
order and shall not constitute a new ordcr. There shall be 
no hearing sl~bscquent to or any appeal from any such 
modification or extension. 

SEC. 16  [25-54p] Any person or municipality ag- 
grieved by any ordcr of the commissioner other than an 
order under section 22a-6b to abate pollution or decision 
denying a permit under subsection (b) of section 25-54i 
may, after a hearing by the con~missioner as provided for 
in section 25-540, appeal from the final determination of 
the comnlissioner based on such hearing to  the court of 
common pleas for Hartford county within fifteen days 
after the issuance of such final determination. Such final 
determination shall be sent by certified mail, return 
receipt requested, and shall be deemed issued upon de- . 
posit m the mad. Such appeal shall have precedence in 

- the order of  trial as provided in section 52-192. All 
appeals taken pursuant to this section shall be based 

" solely upon the record of the hearing required in section 
25-540. The court shall determine whether the com- 
fnissioner acted arbitrarily, unreasonably or contrary to  
law. 

SEC. 17. [25-54q] (a) Any person or  municipality 
which wilfully or negligently violates any provision of this 
chapter or Part 11 of Chapter 474  shall forfeit to the state 
a sum not to exceed ten thousand dollars, to be fixed by 
the court, for each offense. Each violation shall be a 
separate and distinct offense and, in case of a continuing 
violation, each day's continuance thereof shall be deemed 

.- t o  be . a separate and distinct offense. The attorney 
general, upon complaint of the commissione;; shall insti- 
tute a civil action to recover such forfeiture. The pro- 
visions of this section shall not apply to a person or 
municipality during the time when a hearing pursuant to  
section 25.540 or an appeal pursuant to section 25-54q is 
pending. 

(b) Any person or municipality which wilfully or 
negligently violates any provision of this chapter, Part I1 
of Chapter 474, or sections 22a-6 or 22a-7 shall be 
punished by a fine cf  not more than twenty-five thousand 
dollars per day for each day of violation or by imprison- 
ment for not more than one year or both. 

(c) Any person or municipality which knowingly 
makes any false statement, representation, or certification 
in any application, record, report, plan,'or other docu- 
ment filed or required to be maintained under this 
chapter, Part I1 of Chapter 474,  or sections 22a-6 or 
22a-7 or who falsifies, tampers with, or knowingly renders 
inaccurate any monitoring device or method required to 
be maintained under this chapter, Part I1 of Chapter 474 
or sections 22a-6 or 223-7 shall upon conviction be filled 
not more than ten thousand dollars or imprisoned not more 
than six months or both. 

SEC. 18. [25-54r) The commissioner shall make a 
grant to any municipality which, after May 1,  1967, 

constructs, rebuilds, expands or acquires a po l l~ t ion  
abatement facility. In the case of a municipality which, 
on said date, is in the process of constructing, rebuilding, 
expanding or acquiring such a facility, such grant shall 
apply only to  that part of the facility constructed, 
rebuilt, expanded or acquired after said date. The grants 
under this section shall be subject to the following 
conditions: (1) No grant shall be made for any pollution 
abatement facility unless such facility, and the plans and 
specifications therefor, are approved by the comnlissioner, 
and such facility is constructed in accordance with a time 
schedule of the comn~issioner, and subject to such re- 
quirements as the commissioner shall impose. If the 
commissioner requires that the facility be approved by 
the federal environniental protection agency, such grant 
shall be conditioned upon the inunicipality complying 
with all of the requirements of said agency; (2) no grant 
shall be made until the municipality has a 3 p p d  tn pay 
that part of the total cost of the facility which is in 
excess of the applicable state and federal grants; (3) 
except as provided in subsection 4 of this section, the 
grant to each municipality shall equal thirty per cent of 
the cost of such facility, which cost shall be that cost 
which the federal environmental protection agency uses or 
would use in making a federal grant, except that \!!here 
the commissioner has approved plans for a facility exceed- 
ing the requirements of the federal act, the grant shall be 
thirty percent of the actual cost provided the percentage 
of the cost wllich is the grant under this section shall be 
reduced so that the total federal and and state grants 
available to the municipality shall not exceed ninety 
percent of the cost of such facility; (4) the state grant 
under this section may be increased, in the sole discretion 
of the conlmissioner, so that the total federal and state 
grant available to the municipality shall equal one hun- 
dred per cent of the cost of facilities required to remove 
nutrients which are causing excessive growth of aquatic 
freshwater plants in the inland waters of the state; (5) the 
state grant under this section shall be paid to the 
municipality in partial payments similar to the time 
schedule that such payments are or would be provided to 
the municipality b y  the federal environmental protection 
agency; (6) no grant shall be made unless the municipality 
assures the commissioner of the proper and efficient 
operation and maintenance of the pollution abatement 
facility after construction; (7) no grant shall be made 
unless the municipality has filed properly executed forms 
and applications prescribed by the conimissioner; (8) any 
municipality receiving state or federal grants for pollution 
abatement facilities shall keep separate accounts by proj- 
ect for the receipt and disposal of such eligible project 
funds. Any funds advanced to a municipality prior to 
Octobcl 1,  1971, under the provisions of section 25-54r 
shall be considered a part of the total amount of the state 
grant provided for in this section. 

SEC. 19. [25-54s] The conlmissioner may provide a 
grant to a municipality for the cost of those facilities 
w h ~ c h  he determines to be essential to a storm .and 
sanitary sewer separation program when he finds that 
such facilities are primarily for the separation of storm 
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and sanitary sewage and will eliminate a substantial source 
of  pollution. The cost of the project used to determine 
the state grant in this section shall not include any cost 
b r  the acquisition of land or any rights or interests 
herein. For the purposes of this section and section 

c'" 25-54r such facilities shall be considered pollution abate- 
ment facilities. The grants under this section shall be 
subject to  all the conditions of grants made under section 
25-54r. 

[25-5411 The commissioner shall make a grant to any 
municipality which, prior to  May 1, 1967, constructed, 

- rebuilt, acquired or expanded a pollution abatement 
facility, which grant shall be thirty percent of the princi- 
pal amount of bond or note obligations of such munici- 
pality, issued =to  finance such construction, rebuilding, 
acquisition or expansion and outstanding on said date, 
exclusive of all interest costs and for which grant applica- 
tion is made prior to October 1,  1969, on an application 

r prescribed by the commissioner. Such grant shall be paid 
in equal annual installments at least thirty days prior to 
the date the municipality is obligated to make payment 
on such bonds or notes, provided any grant under this 
section shall be reduced'by any amount payable to such 
municipality under the provisions of section 25-54r for 

, the same construction, rebuilding, acquisition or expan- 
sion project, such reduction to be prorated over the 
period remaining for the payment of such bonds or notes. 

SEC. 20. [25-54u] If federal funds are not available to 
the municipality at  the time of its scheduled construction . 
of a pollution abatement facility, the commissioner shall 
advance to such municipality, in addition to the state 
contribution provided for in section 25-54r, that sum of 
money which would equal @e amount-of the federal 

'*r grant, provided the municipality shall agree that any. 
federal contribution thereafter made for the project shall 
be forwarded to the state as reimbursement for the funds 
expended under this section. Prior to advancing the 
federal share, the commissioner shall require the munici- 
pality t o  agree in its project contract with the commis- 
sioner to  d o  all that is necessary to qualify for.the federal 
grant. The municipality shall also agree t o  pay over to the 
commission anydinstallmcnt of a grant received from the 
federal water pollution control administration on which 
the state has made an advance under this section. Said 
monies received from the municipality shall be deposited 
in a sinking fund which is hereby established for payment 
of the debt service costs of bonds issued under section 
25-542. 

SEC. 21. [25-54v] If federal funds for contract plans 
and specifications for the construction uf a pollution 
abatement facility are not available to the municipality at  
the time of its scheduled planning, the commissioner shall 
pdvance to such municipality a sum equal to seven per 
:ent of Lhe estimated construction cost, said amount to 
-- ..ied by the municipdity for the purpose of preparing 

act plans and specitications; provided any remaining 
.ce of the scvcn pel cenr advanced under this section 

a11 be applied to  the cost of coristruction of d ~ e  facility. % e funds advanced to the municipality under this section 

shall be considered a part of the total amount of the state 
grant provided for in section 25-54r. Such facility shall be 
constructed in accordance with a schedule of the commis- 
sioner and shall be in conformance with an engineering i 

report approved by the commissioner. Before approving 
the engineering report required in this section, and in 
section 25-54g, and as may be required under section 
25-54j, the commissioner shall, among other factors, give 
due regard to whether such report is in conformance with 
his applicable guidelines, whether such report makes ade- 
quate recommendations concerning all existing and 
anticipated comnlunity discharges, whether such report 
conforms with existing planning studies and whether 
satisfactory considerations have been given to  all regional 
problems outlined to  the engineer in a pre-report 
conference with the commissioner. 

SEC. 22. [25-54w] If federal funds for an eneincering 
repurl are not available, and the schedule of the commis- 
sioner as provided for in section 25-54g requires that a 
municipality prepare such a report before July 1, 1968, 
and the commissioner finds that the charter of such 
municipality does not authorize a reasonable method for 
providing the required funds to proceed on such a report 
in time to accomplish its completion as scheduled, the 
commissioner may advance funds to such municipality in 
the amount necessary to provide such report, said funds 
t o  be used by the municipality for the purpose of 
preparing such report. Any funds advanced t o  the muni- 
cipality under this section shall be considered a part of 
the total amount of the state grant piovided for in 
section 25-54r. 

SEC. 23. [25-54x1 The commissioner of environmental 
protection is designated as the officer of the state t o  
manage, administer and control funds appropriated by the . 

general assembly or authorized by the state bond commis- 
sion to  carry out the provisions of this act. All grants 
made pursuant to this act shall be made only with the 
advice and consent of the commissioner and no grant 
shall be made under this act if such grant, together with 
all grants awarded prior thereto, exceeds the amount of 
funds available therefor. 

SEC. 24. [25-54y1 The commissioner of environ- 
mental protection is designated as the administrative 
agent of the state to  apply for and accept any funds or 
other aid and to  cooperate and enter into contracts and 
agreements with the federal government relating to the 
planning, developing, maintaining and enforcing of the 
program to provide clean water and pollution abatement 
of  the waters of the state, or for any other related 
purpose which the Congress of the United States has 
authorized or may authorize. The commissioner is author- 
ized in the name of the state to makc such applications, 
sign such documents, give such assurances and do such 
other things as are necessary to  obtain such aid from or 
cooperate with the United States or any agency thereof. 
The commissioner may enter into contracts and agree- 
ments and cooperate with any other state agency, 
municipality, person or other state when the same IS 

necessary to  caily uui the provisions of this act. Such 
contracts shall be subject to the approval OT the attorney 
gencral'is to form. 

SEC. 25. [25-5421 (a) The state bond commission is 
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empowered to authorize the issuance of bonds of the 
state in one or more series in an aggregate principal 
amount not exceeding three hundred twenty-five million 
dollars. The proceeds of the sale of said bonds shall be 
used for making of advances and grants under sections 
25-54r to  25-54w, inclusive, and for the payment of 
expenses incurred by the departnient of environmental 
protection in carrying out the provisions of this act wluch 
are not otherwise provided for from the state gcneral . 
funds. Not more than one-half of one percent of said 
proceeds shall be used for payment of such expenses. Said 
bonds shall be used fo; payment of such expenses. Said 
bonds shall be issued in accordance with section 3-20 of 
the general statutes and the full faith and credit of the 
state are pledged for the payment of the principal of and 
interest on said bonds as the same become due. 

(b) All of said bonds shall be payable at such place or 
places as may be detem~ined by the treasurer pursuant to  
section 3-19 of the general statutes and shall bear such 
date or dates, mature at  such time or times not exceeding 
twenty years from their respective dates, bear interest at  
such rate or different or varying rates and payable at such 
time or times, be in such denominations, be in such form 
with or without interest coupons attached, carry such 
registration and transfer privileges, be payable in such 
medium of payment and be subject to such terms of ' 

redemption with or witllout prelnium as, irrespective of the 
provisions of section 3-20 of the general statutes, may be 
provided in the determination authorizing the same or futed 
in accordance therewith. Notwithstanding the provisions of 
said section 3-20, any of said bonds may be sold t o  the 
United States or any agency or instrumentality thereof in 
such manner 2nd on such terms as may be provided in the 
determination authorizing the same or fued  in accordance 
therewj th. - - -- 

SEC. 25-54aa. All orders, directives or decisions of the 
water resources commission in existence on the effective 
date of this Act [July 1, 19711 shall continue in force 
until rescinded, amended or repealed by the commis- 
sioner. 

SEC. 25-54cc. (a) The commissioner of environmental 
protection shall, to the extent possible, immediately, 
whenever there is discharge, spillage, seepage or filtration 
o f  oil or petroleum or chemical liquids or products upon 
any land or into any of the waters of the state or  into 
any offshore or coastal waters, which may result in 
damage t o  beaches or coastal areas, cause such discharge, 
spillage, seepage or filtration to  be contained and removed 
by whatever method said commissioner considers best and 
most expedient under the circumstances. The com- 
missioner shall also detennine the person, firm or coop- 
eration responsible for causing such discharge, spillage, 
seepage or filtration. (b) The commissioner shall (1) 
license all terminals in the state for the loading or 
discharge of petroleum or  chemical liquids or products 
from vessels and shall issue reasonable regulations in 
connection therewith for the purposes of protecting the 
public safety and for preventing tlie discl~arge or spilling 
of oil or petroleum or chemical liquids or products into 
the waters of the state. Each license issued under this 
section shall be valid for a period of not more than one 
year commencing July first, u~lless sooner revoked by the 

commissioner, and they sliall bc charged for each such 
license or  renewal thereof a fee of one hundred and 
twenty five dollars, (2) provide by regillations, in accord- 
ance with the provisions of  subdivision (a) of section 
22a-6 [P.A. No. 872, LAWS of 19711, for the establish- 
ment and maintenance in operating condition and posi- 
tion of suitable equipment to contain as f ~ r  as possible 
any oil, petroleum or chemical liquids or  products spilled 
or discharged into the waters of the state, (3) inspect 
periodically all hoses, gaskets, tanks, pipelines and other 
equipment used in connection with the transfer, trans- 
portation or storage of  oil, pctrolcum or che~nicd liquids 

' o r  'products to make certain that they are in good 
operating condition, and shall order the renewal of any 
such equipment found unfit for further use, (4) require 
by regulations, in accordance with said subdivision (a), 
that suitable equipment be readily available and in 
operating position to remove from the waters of the state 
any oil, petroleum or chemical liquids or products spilled 
or discharged therein, (5) require :he payment of reason- 
aSle fces by any person, firm or corporation which 
directly or indirectly ' transfers, transports or stores any 
oil, petroleum or chemical liquids or products and such 
fces shall be used to reimburse the state for the cost of 
inspections required by sections 25-54bb !o 25-54hh, 
inclusive, as herein amended. Any person, fiml or corp- 
oration which operates any such terminal in this state 
after January I ,  1970, without a license to do so, issued 
by tlie comnlissioner, shall be fined one hundred dollars 
per day during any period of unlicensed operation of such 
termillal. (c) The com~nissioner may establish such pro- 
g r m s  and promulgate and enforce such regulations as he 
deems necessary to carry out the intent of sections 
25-54bb to  25-543.131, inclusive, as amended. 

SEC. 25-54dd. The master of any ship, boat, barge or 
other vessel, o r  the person in charge of any temlinal for 
the loading or discharge of any oil, petroleum or  chemical 
liquids or  products, or the person in charge of any 
establishment, or the operator of any vehicle trailer or 
other machine which by accident, negligence or  otherwise 
causes the discharge, spillage, seepage, filtration or other 
pollution or contamination of the waters of this state 
with oil or other petr_oleum or chemical liquids or prod- 
ucts, shall immediately report such facts as the com- 
missioner by regulation may require to the state police 
who shall, upon receipt of such report, take such action 
as the commissioner may require. Such report shall also 
be made to  the United States Coast Guard, except that if 
the pollution and contamination does not occur in or 
affect the coastal waters of the state or any river or 
stream which flows into such waters and from the 
circumstances there is no possibility that such pollution 
or contamination will affect any such river or  stream or 
coastal waters, the report required by this section may be 
made t o  the state police only. Any such report shall 
include, but shall not be limited to, the location of the 
polluting and contaminating oil or otlicr pctrolcum or 
chemical liquid or product, tlie quantity, the date and 
cause of the pollution and contamination, thc n a n e  and 
address o f  the owner of the ship, boat, barge or o t l~e r  
vessel, tcmiinal, establishment, vchiclc, trailer or  11i:icliin; 
causing such pollution and contamination, and the n m e  
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and address of the persun making the rcport and his 
relationsliip to the owncr of  the cause of thc pollution 
and contamination. Any person who fails t o  make a 
report of pollution and comtamination as required by 
scctions 25-54bb to 25-54hh, inclusive, ' as herein 
amcnded, shall be fined not less than one thousand 
dollars and not more than five thousand dollars. 

' 

SEC. 25-54ce. Any person, finn or  corporation which 
directly or indirectly causes pollution and contamination 
of any land or waters of the state through the discharge, 
spillage, seepagc, filtration or otherwise of oil or any 

- petroleum or chcmjcal liquid or product shall be liable for 
all costs and expenses incurred by said comn~issioner in 
containing and removing such pollution and contamina- 
tion provided, if such pollution or contamination was 
negbgently caused, such person, firm or  corporation may, 
at the  discretion of the court, be liable for damages equal 
t o  one and one-half times the costs and expenses incurred 
by said commissioner. Upon request of the commissioner, - the attorney general shall bring a civil action to recover 
all such costs and expenses. AU costs and expenses so' 
recovered shall be applied (1) to  reimburse the state for 
all sums of money advanced or expended by it under 
sections 25-54bb t o  25-54hh, inclusive, in containing and 
removing any such pollution and contamination and (2) 
for the general purpose of said sections without further 
appropriations. 

SEC. 25-54ff (b). No person, firm or corporation which 
gratuitously renders assistance at  the request of  an officer, 
duly authorized by the commissioner, in removing oil or 
petroleum or chemical liquids or products, pollution or 
contamination from the waters of the state or  adjoining 
shorelines or beaches shall be held liable, notwithstandicg 
2ny other provision of law, for civil damages as a result of'  
any act or omission by him in removing such oil or 
petroleum or chemical liquids or products, except acts or 
omissions amounting to  gross negligence or wilful or 
wanton misconduct. 

SEC. 25-54gg. The commissioner shall represent the 
state in its relations with the federal government and with 
any municipality and with any regional o r  interstate 
authority in all matters relating to  oil or petroleum or 
chemical liquids or products, pollution or contamination 
in the waters of the state or off-shore or coastal waters of 
the state. Said commissioner may enter into agreements 
with the federal government, such municipalities or au- 
thorities, t o  coordinate supervisory activities and, subject 
t o  adequate appropriations, share reasonable costs. The 
commissioner may contract with m y  person, firm or 
corporation for such protective and clean-up services as it 
may require. . . 

SEC. 25-54hh. No person shall engage in the business 
of collecting waste oil or petroleum or cllemical liquids or 
products o r  of acting as a contractor to contain or 
remove spills of such material or sllall dispose of waste oil 

petrolcum or chemical liquids or products in any 
ters o f  the state, without 3 permit from the com- 

issioner. Such permit, which shall be in writing and 
valid for not more than onc year beginning July first and 

for which an annual charge not to exceed fivc dollars 
shall be made, shall not bc granted unless the com- 
missioner is satisfied that such disposition will not rcsull 
in furthcr pollution or contamination. He may conduct a 
program of  study and rcsearch and demonstration, re- 
lating to new and improved mctiiods of wastc oil and 
pctrolcum or chcmical liquids or products disposal. 

SEC. 25-54ii. No individu;l!, partncrship, association: 
P ( ~ r m ,  corporation or other cntity shall opcratc any ship, 
boat, bargc or other vc.ssel, whethcr or not self-propelled, 
in or entering upon the waters of this state with the 
purpose o f ,  discharging or receiving any cargo of any oil 
or bulk pctroleum product in this state unless such 
individual, partnership, association, firm, corporation or  
other cntity has posted with the [secretary of  the state] 
Department of Environmental Protection a bond in the 
surn of fifty thousand dollars payable to  the state. Such 
bond shall be with a surety licensed t o  d o  business in this. 
state and conditioned that, to the amount of such bond, 
the state will be reimbursed for all costs arising in 
connection with the containing and removal of any 
pollution or  contamination of the waters of this state 
arising from the discharge, spillage, seepage or filtration of 
any oil or petroleum product of any such ship, boat, 
barge or other vessel. Any amounts recovered under such 
bond may be in addition to any other remedies available 
to  the state. No bond shall be released without the 
certification by the commissioner of environmental pro- 
tection that the ship, boat, barge or other vessel in 
respect of wllicll such bond was posted has not been a 
source of oil pollution. 

SEC. 25-54jj. Other evidence of financial responsibility. 
The state may accept in lieu of such bond any other 
evidence of financial reesponsibility o r  insurancz which in 
the opinion of the attorney general and the commissioner 
of environmental protection dlall be sufficient to in- 
demnify the state against such costs. [1971, P.A. 190, 
S.2; Effective July 1 ,  1971 .] 

SEC. 25-54kk. Penalty. Any individual, partnership, 
association, firm, corporation or other entity which 
operates any ship, boat, barge or other vessel in the 
waters of  this state for the purposei of  discharging or  
receiving any cargo of oil or bulk petroleum products in 
this state witliout being bonded as provided by section 
25-54ii or  without hating submitted other evidence of 
financial responsibility as required under section 25-54j 
shall be f i e d  not more than five thousand dollars. 11971, 
P.A. 190, S. 3.; Effective July I ,  1971 .] 

SEC. 25-54U. Sewer authority, mandatory establish- 
ment by municipality. Notwithstanding any provision of 
the general statutes, any special act or municipal charter 
provision to the contrary, including but not limited to  
any referendum provision, Uie legislative body of any 
municipality ordcred by the commissioner of environ- 
mental protection, under the provisions of chaptcrs 474 
and 474a, to construct sewers or a disposal plant in order 
to  abate or control water pollution shall establish a scwer 
authority and authorize the necessary funds t o  uridcrtake 
and complete such construction projcct. [ I97 1, P.A. 305. 
s.1 !j 
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SEC. 25-54mm. Failure to establish, violation. Pcn- 
alties. (a) The failure to  comply with an  order under 
section 25-54ll shall constitute a violation of said scction 
25-5411 and of this section. 

(b) If any person or municipality violates section 
25-54U o f  this section, the commissioner may institute an 
action in the superior court for Hartford county to  enjoin 
the continuance of such violation, such action to  have 
precedence in the order of trial as provided in section 52- 
191; provided, in the case of a municipality, the com- 
missioner, in lieu of instituting such action, may notify 
the public works commissioner to  take such steps as a r e  
necessary to  cause the discharge of such municipality t o  
comply with any outstanding order to  abate pollution, 
and the powers of such municipality shall be pro tanto 
suspended until completion andsuch municipality shall be 
obligated to  pay to the state for the municipality's share 
of  the cost of such steps plus one-tenth of  one per cent 
of such share. The commissioner of environmental protec- 
tion shall determine a schedule of payments for said 
obligation, which payments shall be made in not more 
than twenty equal annual instalments. If such munici- 
pality fails t o  pay any such instalment, the commissioner 

,shall notify the comptroller who shall thereafter withhold 
his order for the payment of any form of  state aid or  
grant to  such municipality except those provided under .  
title 1 0  and 17 until the total of  such withheld payments 
equal the total of any such unpaid instalrnents. 

(c) If any municipality violates the term of any injunc- 
tion obtained in accordance with thp provisions of  this 
section, the commissioner may notify the pubfic works 
commission, with a copy of such notice to suchmunicipality 
t o  take such steps as are necessary to cause the  
discharge o f  such municipality to comply with the terms 
of  such 'injunction, and the powers of such municipality. 
shaU be pro tanto suspended until completion, provided, 
however, that such municipality shall be obligated t o  pay 
t o  the state for the municipality's share of the cost of 
such steps plus one-tenth of one per cent of  such share. 
The commissioner of  environmental protection shall deter- 
mine a schedule of  payments for said obligation, which 
:payments shall be made in not more than twenty equal 
.annual instalrnents. If such municipality hils .  t o  pay 'any 
such instalment, the commissioner shall notify the 
comptroller who shall thereafter withhold his order for the 
payment of any form of state aid or grant t o  such 
municipality except those provided under title 10 and 1 7  
until the total of such withheld payments equals the total 
of  such unpaid instalments. 

(d) If any person, municipality, or  an agent thereof 
knowingly violates s c t i o n  25-54ll of this section, the 
court, in an action instituted under subsection (b) of this. 
section, shall order such person or  municipality t o  pay to 
the state a sum not to  exceed one thousand dollars ior 
each day's continuance of each violation, provided that if 
such person or  municipality has previously been ordered. 
by the court t o  make paymcnt to the state for the same 
violation, then the court ba l l  order payment of  a sum 
not  less than five hundred dollars for each day's con- 
tinuance of  such violation. I f  a municipality fails t o  make 
such payment in accordance with the judgnent, the 

commissioner shall notify the con~ptroller who shall thcre- 
after withhold his order for the payment of  any form of  
state aid or grant to such municipality except those 
provided under titles 10 and 17 until the total of  such 
withheld payments equals the amount of such payment. 
11971, P.A. 305, S. 2)) 

SEC. 25-54nn. Detergents: Definitions. As used in 
sections 25-54nn to 25-54pp, inclusive: (a) "Synthetic 
detergent" or "detergent" means any cleaning compound 
which is available for household usc, laundry use, other 
personal uses or industrial use, which is cornposed of 
organic and inorganic compounds, including soaps, water 
softeners, surface active agents, dispersing agents, oil 
emulsifying agents, soluble oil compounds, foaming agents, 
buffering agents, builders, filers, dyes, enzymes and fabric 
softeners, whether in the form of crystals, powders, 
flakes, bars, liquids, sprays or any other form; (b) "poly- 
phosphate builder" or "phosphorus" means a water soft- 
ening and soil suspending agent made from condensed 
phosphates, including pyrophosphates, triphosphates, 
tripolyphosphates, metaphosphates and glassy phosphates, 
used as a detergent ingredient; (c) "recommended use 
level" means the amount or concentration of synthetic 
detergent or detergent which the manufacturer thereof 
recommends for use, at which level such synthetic deter- 
gent or  detergent will effectively perform its intended 
function; (d) "machine dishwasher" means equipment 
manufactured for the purpose of clcaning dishes, glass- 
ware and other untensils involved in food preparation, 
consumption or use, using a combination of water agita- 
tion and high temperatures; (e) "dairy equipment," "bev- 
erage equipment" and "food processing equipment" mean 
that equipment used in the production of milk and dairy 
products, foods and beverages, including the processing, 
preparation or packaging thereof for cansumption; (0 
"industrial cleaning equipment" means machinery and 
other tools used in cleaning processes during the course of 
in dustrial manufacturing, production and assembly. 
[I  971, P.A. 248, S. 11 

SEC. 25-5400. Labeling of detergents. (a) No person, 
firm or  corporation shall sell, offer or expose for sale, 
give or  fumish any synthetic detergent or detergent, 
whether @ the form of crystals, powders, flakes, bars, 
liquids, sprays or any other form, in the state of Connect- 
icut (1) on and after February 1,  1972, unless the 
container, wrapper or other packaging thereof shall be 
clearly labeled with respect to its polyphosphate builder 
or phosphorus ingredient content, clearly and legibly set 
forth thcreon in terms of percentage of phosphorus by 
weight, expressed as elemental phosphorus per container, 
wrapper or other packaging thereof, as well as grams of 

'phosphorus, expressed as elemental pllosphorus, per rec- 
ommended use level and (2) on and after Uclober, 19-14, 
unless such person, firm or corporation files with the. 
commissioner of environmental protection a written state- 
ment sctting forth the chemical and common names of  d l  
ingredients. 11971, P.A.' 248, S.2; 1973; P.A. 73-555, 
S.71 

(b) The commissioner of the department of environ- 
mental protection may require that the recommended 
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houscli~ld,  comnlcrcial, persorial or industrial use or uscs 
of each product and that the pcrcent by weight and 
f~rnction of any ingredicnt in any product be providcd in 

written statement within thirty days of a request for 
ch information. Any information acquired by the com- 

missioner under this subsection shall, upon writtcn re- 
quest, be kept confidential with respect to the product 
name. 

(c) The commissioner of cnvironmental protection 
may, by order, ban or restrict the sale or use of any 

r .  
synthetic detergent or detergent in the state or the use of 

. any synthetic detergent or detergent in any geographical 
area of the state to protect the waters of the state. 

(d) Any pcrson who violates any provision of this 
section may be fined not less than one hundred dollars 
nor more than three hundred dollars for the first offense, 
and not less than three hundred dollars nor more than 
five hundred dollars for the second and each subsequent 
offense. A scparate and distinct offense shall be construed 
to  be committed each day on which such person shall 
continue or permit any such violation. 

SEC. 25-54pp. Sale of certain detergents prohibited. 
(a) No person, firm or corporation shall sell, offer or 

. expose for sale, give or furnish any synthetic detergent or 
detergent containing more than eight and seven-tenths 
percent of phosphorus by weight, expressed as elemental 
phosphorus, within the state of Connecticut from and 
after February 1, 1972. No person, firm or corporation 
shall sell, offer or expose for sale, give or furnish any 
synthetic detergent or detergent which requires a recom- 
mended use level of such synthetic detergent or detergent 
which contains more than seven grams of phosphorus by 
weight expressed as elementd phosphorus, within the 
state of Connecticut from and after February 1, 1972. 
Notwithstandng the foregoing provisions of this subsec- 
tion, synthetic detergents or detergents manufactured for 

, use or to be used for medical, scientific or special 
engineering purposes or for use in machine dishwashers, 
dairy equipment, beverage equipment, food processing 
equipment and industrial cleaning equipment shall not be 
subjcct to the limitations set forth in this section. 

(b) The concentration of phosphorus, by weight, ex- 
pressed as elemental phosphorus in any synthciic deter- 
gent or detergent shall be determined by the current 
applicable method prescribed by the American Society for 
Testing and Materials. [1971, P.A. 248, S.3; 1973, P.A. 
73-6651 

(c) The provisions of subsection (b) and (c) of section 
25-54q of the General Statutes, as amended by section 7 
of  number 73-38 of the Public Acts of 1973, shall not 
apply to violations of subsection (a) of  this section. 

SEC. 25-54qq. Kepealed by Public Act No. 311 of 
1 9 74. 
SEC. 26. Any town may, by ordinance, establislr a 

special taxing district f o ~  the purpose of defraying, by 
es lcvicd solely upon propcrtics within such district, 

of the costs of acquisition or  construction of a 
eragc system in accord~ncc with thc provisions of 

chapter 103 of the gencral statutes. Sucli special taxes sl~lill E 

be based upon annual budgct appropriations and cstimatcs 
of rcccipts from spccial bcncfit asscsslncnts and use of 
chargcs levied with rcspcct to sucll systcn1 approvcd by 
such town for thc special taxing district in the marirtcr 
required for the adopting of the annual budgets of such 
town arid shall bc includcd but shown scparatcly in annual 
tax lcvies of such town. Such town may, from tirnc to time, 
by ordinance, alter the boundarics of such special taxing 
district. To meet any costs of acquisition or ccnstruction, 
including planning, of any such scwerage system the town 
may issue its general or special obligation bonds in 
accordance with the laws applicable thereto, the principal 
and interest 'on wllich shall be paid from the budgets o f  
such special taxing district. For the purposes of this section 
"town" means town, consolidated town and city and 
consolidated town and borough. 

SEC. 27. Subsection (51) of section 12-31 of  the 1965 
supplement to the general statutes is repcaled and the 
following is substituted in lieu thercof: [ h y  structure, 
building, machinery or other equipment after July 1,  
1965, constructed, installed and used primarily for the 
purpose of eliminating industrial waste, or pollution of 
waters as defined in section 25-19. A certification by the 
water resources commission that such structure, building, 
machinery or other equipment is approved for the elimi- 
nation of industrial wastes or  for water pollution control 
shall require the assesGrs of the town where such prop- 
crty is located to exempt such property from taxation. This 
exemption shall not apply to any water compa~ly as 
defined by section 16-1.1 Structures and equipment ac- 
quired after July I ,  1965, for the treatment of industrial 
waste before the discharge thereof into any waters of  the 
state or into any sewerage system emptying into such 
waters, the primary purpose of which is the reduction, 
control or elimination of pollution of such waters, certi- 
fied as approved for such purpose of the water resources 
commission. For the pfirpose of this subsection "indus- 
trial waste" means any harmful thermal effect or any 
liquid, gaseous or solid substance or  combination thereof 
res~llting from ally proccss of indtlstrial, manufacture, 
tra'de or business, or from the development or  recovery of 
any natural resource. 
SEC: 28. Section 1 2 4 1 2  of the gcneral statutes is 

amended by adding subdivision (u) as follows: Sales of 
and the storage, use or other consumption of tangible 
personal propcrty acquired for incorporation into facilities 
for the treatment of industrial wastc before the discharge 
thereof into any waters of the state or into any sewerage 
system emptying into such waters, the primary purposc of 
which is tile reduction, control or  elimination of pollution 
of such watcrs, certified as approved for such purpose by 
the water resources commission. For thc pltrposes o f  this 
subdivision "industrial wastc" means any harmful tflcmial 
e fkc t  or any liquid, gascous or solid substance or com- 
bination thcrcof rcsulting frorn any proccss of industry, 
manufacture, trade or busincss or from the dcvelopment 
or recovery of any natural rcsourcc. 

SEC. 29. Thcrc dial1 bc allowed as a credit against tax 
irriposcd by chaptcr 208 of thc gncr31 statutcs in any 
income year an runoullt cqual to the product of  thc tax 
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rate iniposcd by  scction 12-214 o f  the 1965 supplcmcnt allowed only with rcspcct t o  pollution abatcmcnt F~cilitics 
t o  the gcncral stututcs for such income ycar multiplied by  approved as such by the watcr resources comniission, the 
the amount  o f  cxpcnditurcs paid o r  incurrcd during such construction, rebuilding, acquisition' o r  expansion o f  
i n c o ~ n c  ycar for  the construction, rebuilding, acquisition which was commenced aftcr January 1, 1967; @) the net  
o r  expansion o f  pollution abatement facilities, including income for  such income year and succeeding income years 
the  planning thereof, providcd (a) such crcdit shall be shall be computed  without any deductions for such 
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expcnditurcs or for dcprcciation of such facilities, cxcept 
to the cxtcnt tllc cost or othcr basis of such facilities may 
be attributable to factors othcr than such cxpenditures or 
in case a credit is allowable pursuant to this scction for 
only a part of such expcnditurcs, any deduction allowable 
undcr the fcdcral intcrnal revenue code for such expendi- 
tures or for dcprcciation of such facilities shall be propor- 
tionately reduccd in computing net income for the in- 
come year and all succeeding income ycars; and (c) upon 
the sale or  other disposition of such facilities in any 
income ycar the gain or loss on such sale or other 
disposition shall be the gain or loss which would have 
resulted if tlie cost or other basis of such facilities had 
been reduced by straidit line depreciation based on the 
useful life of such facilities, exccpt that, if such sale or 
other disposition occurs within three years after the date 
such facilitics were placed in operation, the basis of such 
facilities for tlie purpose of determining gain or loss shall be 
zero. 

SEC. 30. In determining gross income subject to tax 
under chapter 213 of the general statutes a taxpayer at its 
election may either deduct expenditures made or incurred 
for the construction, rebuilding, acquisition or expansion 
of ,pollution abatement facilities, including the planning 
thereof, in the incolne year in which such expenditures, 
were paid or  incurred, or amortize such expenditures over 
a period of not more than five taxable years commencing 
with the year in which such expenditures were paid or 
incurred, by deducting an equal portion thereof in each 
income year during such period, provided no such deduc- 
tion shall be allowed with respect to expenditures made 
or incurred for pollution abatement facilities not ap- 
proved as such by the water resources commission, or the 
construction, rebuilding, acquisition or expansion of 
which was commenced prior to January I ,  1967. 

SEC. 31. There shall be allowed as a credit against the 
tax imposed by chapter 21 1 of the general statutes in any 
tax year an amount equal to the product of the tax ratc 
imposed by section 12-258 of the 1965 supplement to  
the general statutes for such tax year multiplied by the 
amount of expenditures paid or incurred during such tax 
year for the construction, rebuilding, acqujsition or expan- 
sion of pollulior~ abatenicnt facilities, including the plan- 
ning thereof, provided such credit shall be allowed only 
with respect to  pollution abatement facilities approved as 
such by the water resources comniission, the construction, 
rebuilding, acquisition or expansion of which was com- 
menced after January 1, 1967. 

SEC. 32. There shall be allowed as a credit against the 
tax imposed by chapter 212 of the gcneral statutes in any 
tax year ;m anlount equal to the product df the tax rate 
imposed by section 12-264 of the general statutes for 
such tax year multiplied by the amount of expenditures 
paid or incurred during such tax ycar for the construction, 
rebuilding, acquisition or cxpansion of pollution abate- 
ment facilities, including the planning thereof provided 
such credit shall bc allowcd only with respcct to pollution 
abatcrncnt facilities approved as such by the water re- 
so~lrccs commission, the construction, rcbuilding, acquisi- 
tion or expansion of which was cornmcnced after January 
I ,  1967. 

SEC. 33. Scction 25-3a of the 1965 supplcmcnt to  the 

gcncral statutcs is repealcd 2nd thc following is substi- 
tutcd in licu tllercof: In all cases whcrcin tlic water 
resources cornmission is rcquircd to hold hcarings, public 
or otherwise, on any mattcr within its jurisdiction, said 
commission may hold such hcnring sitting as a body or 
niay dcsipatc a subcomniittct corisisting of not fcwer 
than thrcc rnclnbers of said conirnission, or may dcsignate 
a member of  the conimission o! a member of its staff t o  
act as a hcaring examiner, said subcommittee or hcaring 
examiner to  hold such hearink at the timc and place 
designated by said commission. \Vhen the conimission 
designates a subconlmittee to hold the hearing, one 
member of said subcommittee shall be desigllnted as 
chairman. The subcommittee designated to hold such 
hearing shall be known as the hearing subcommittee. The 
hearing subcommittee chairn~an for any hcaring before 
the subcommittee, or any membcr of the commission for 
any hearing before the commission, or  the hearing exam- 
iner, may issue subpoenas, administer oaths and cause the 
attendance of witnesses and the production of evidence 
and testimony in any proceeding pending before it. The 
subcommittee or the hearing examiner shall, after each 
hearing, fde with he commission a report including a 
finding of fact and recommendations. After considering 
the report of the subcommittee or the hearing examiner 
and the testimony of the hearing, the commission shall 
issue such order or pemlit as is applicable to the particu- 
lar proceeding. 

SEC. 34. All orders, directives or decisions of the water 
resources commission which are in existence on the 
effective date of this act shall continue in force until 
rescinded, amended or repealcd by the commission. 

SEC. 35. The commission shall make a grant to any 
municipality which, prior to the effective date for this act, 
constructed, rebuilt, acquired, or  expanded a pollution 
abatement facility, which grant shall be thirty percent of 
the principal amount of bond or note obligations of such 
municipality, issued to finance such construction, rebuild- 
ing, acquisition or expansion and outstanding on sald 
date, exclusive of all interest costs and for wl~ich grant 
application is made on an application prescribed by the 
comnlission. Such grant shall be paid in equal annual 
installments at least thirty days prior to the date the 
municipality is obligated t o  make paymenl on such bonds 
or notes, provided m y  grant under this section shall be 
reduced by any amount payable to such municipality 
under the provisions of section I8 of this act for the 
same construction, rebuilding, acquisition or cxpansion 
project, such reduc~ion to  be prorated over the period 
remaining for thc payment of such bonds or notes. 

SEC. 36. Sections 25-19 to 25-24, inclusive, of the 
general statutes, as amended, are repealcd. 

SEC. 37. This act $all take effect from its passage. 
[Editor's note: The following are new sections enacted 

by the 1973 General Assembly in Public Act NO. 73-665. 
As of November 1973 they had riot been assigned section 
numbers or titles in the general statutes.] 

Section 1. (NEW) (a) Any persori who knowingly or 
negligently violates any provision of scction 14-100b or 
14-100c of the 1971 noncumulative supplc~~lcnt to the 
gcneral statutcs, subdi\ision (3) of subsection (b) of 
section 15-1 21 of the 1971 noncumulative supplement to 
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the gcncral statutcs, as amcndcd by nunibcr 91 of the 
public acts of  1972, chapter 348 of  the gcncral statutcs, 
ns amendcd, sections 19-507, 19-508, 19-5 13a, 19-5 14, or 

9-519, of the 1971 noncumulative supplemcnt to  the 
cneral statutes, scction 19-517 of  the 1971 noncurnula- 

( tive supplcmcnt to the general statutcs, as amcnded by 
section 4 o f  nu~nbcr  103 of the public acts of 1972, 
section 19-5192 of the 1969 supplcn~cnt to the gencral 
statutes, scction 1 of number 103 of the public acts of 
1972, sections 19-524b, 19-524c, 19-524g, 19-524n, 22a-5, 
2 2 a 6  or 22a-7 of the 1971 noncurnulativc supplcment to 

r the gcneral statutcs, section 5 of number 155 of the 
public acts of 1972, sections 25-2, 254a,  254d ,  254e,  
2 5 4 f ,  25-7a, 25-7b, 25-7d, 25-7e, 25-Sa, 25-8c, 25-10, 
25-1 1,  25-1 2, 25-1 5, 25-26, 25-26a, 25-27, 25-54c to 
25-541, inclusive, or 25-54aa, of  the 1971 noncumulative 
supplement to the gcneral statutes, 25-54cc of the 1971 
noncumulative supplemcnt to the general statutes, as ' a~ncllclzd Ly sccllur~ 1 of rlllmber 252 01 the public icts  
of  1972, 25-54dd of the 1971 noncumulative supplement 
to  the general statutes, 25-54ee of the 1971 noncumula- 
tive supple~ncnt to the general statutes, as amended by 
number 217 of :he public acts of 1972, 25-54hh of said 
supplement, as amended by section 1 of number 237 of 

,. the public acts of 1972, 25-54ii, 25-5411, 25-5400, 
25-54pp, or sections 25-1 10 to 25-1 14, inclusive of the 
1971 noncun~ulative supplement to the general statutes or 
any regulation, order or permit adopted or issued there- 
under by the commissioner of environmcntal protection 
shall be liable to the state for the reasonable costs and 
expenses of the state in detecting, investigating, control- 

C ling and abating such \iolation. Such pcrson shall also be 
liable to  the state for the reasonable costs and expenses 
of the state in restoring the air, waters, lands and other 
natural resources of the state, including plant, wild animal 
and aquatic life to their fomler condition insofar as 
practicable and reasonable, or, if restoration is not practi- 
cable or reasonable, for any damagc, temporary or penna- 
nent, caused by such violation to the air, waters, lands or 
other natural resources of the state, including plant, wild 
animal and aquatic life and to the public trust therein. 
Institution of a suit to recover for such damage, costs and 
expenses shall preclude the imposition of a civil penalty 
for such violation as provided in section 3b of this act or 
in the schedule or schedules adopted pursuant thereto, 
but shall not precludc the application of any other 
remedies. 

(b) Whenever two or more persons knowingly or negli- 
gently violate any provision of section 14-100b or 
14-100c of the 1971 noncumulative supplemcnt to the 
gcncrnl statutcs, ~~Lclivisiur~ (3) of ~ubirclron j b j  of 
section 15-1 21 of the 197 1 noncumulative supplement to 
the general statutes, as arnendcd by number 91 of the 
public acts of 1972, chapter 348 of the general statutes, 
as amended, sections 19-507, 19-508, 19-5 13a, 19-5 14 or 
19-519, of the 1971 noncurnulative supplement to the 
general statures, section 19-517 of the 1971 noncumulative 
--.-plement to thc gcneral statutes, as amendcd by section 4 

lumber 103 of the public acts of 1972, section 19-51 9a 
.he 1969 supplcmcnt to the gelleral slatules, section 1 of 

number 1 0 3  of the public acts of 1972, sections 19-524b, 
1 9 - 5 2 4 ,  19-524g, 19-52411, 22a-5, 22a-6 or 22a-7 of the 

1971 noncumulative supplcment to thc general statutes, 
section 5 of nurnbcr 155 of the purllic acts of 1972, 
sections 25-2, 25-4a, 25-4d, 25-4e, 25 elf, 25-7a, 25-7b, 
25-7d, 25-7e, 25-73, 25-Sa, 25-Sc, 25-10, 25-11, 25-12, 
25-1 5,25-26,  25-2Ga, 25-27, 25-54c to 25-5 $1, inclusive, or 

1 
25-543a, of the 1971 noncumulative sui:.!lcment to the 
general statutes, 25-54cc of the 1971 noncumulative 
supplcment to the general statutes, as amentled by secrion 1 
of number 252 of the public acts of 1972, 15-54dd of the 
1971 noncumulative supplelnent to  the general statutes, 
25-54ce of the 1971 nonciunulative supplement to the 
general statutes, as amcnded by nurnbcr 217 of the public 
acts of 1972,3,5-54hh of said supplcment, as arnendcd by 
section 1 of number 237 of the public acts of 1972, 

. 25-54ii, 25-541 1,  25-5400, 25-54pp, or sections 25-1 10 to 
25-1 14, u~clusive of the 1971 noncumulative supplement to 
the general statutes or any regulation, order or permit 
adoptcd or issued thereunder by the c~mmissioner a n d  
responsibility for the damage caused thereby is not reason- 
ably apportionable, such persons shall, subject to a right of 
equal contribution, be jointly and severally liable under this 
section. 

(c) Any pcrson whose acts outside Connecticut con- 
tribute to environmental damage in Connecticut shall be 
subject to suit under this section if sucli person is subject 
to in' pcrsonem jurisdiction within this state pursuant to 
section 52-59b of the 1971 noncumulative supplement to 
the general statutes, or if such person, in person or 
t h r o ~ ~ g h  an agent, expects or should reasonably expect his 
acts outside this state to have an effect upon the environ- 
ment in this state and process upon any such person shail 
be served in the manner set forth in section 52-59b of the 
1971 noncun~ulative supplement to the general statutes. 

Sec. 2. (NEW) (a) The conimissioner of environmental 
protection is authorized t6  adopt a sclledule or schedules 
establishing the amounts, or  the ranges of amounts, of the 
civil penalties which may become due under this section. 
Such scl~edule or  schedules shall be adopted by the 
commissioner after public hearings pursuant to section 
22a-6 of the 1971 noncumulative supplement to the 
gcneral statutes and may be amended from time to time 
in the same manner as for adoption. The civil penalties 
established for each violation shall, be of such amount as 
to  in'surc immediate and continued compliance with appli- 
cable laws, regulations, orders and permits. Such civil 
penalties shall not cxceed the following amounts: 

( I )  For failure to file any registration, plan, rcport or 
record, or  any application for a permit, for failure to 
display any registration, p c m ~ i t  or order. or file any othcr 
information requircd pursuant to any provision of scction 
14-IUUb or 14-166c 01' the 1971 noncurnulativc supplc- 
ment to  the general statutes, subdivision (3) of subscction 
(b) of scction 15-121 uf the 1971 noncumulatrve supple- 
ment to  the general statutes, as runended by nun~bcr 91 
of the public acts of 1972, chapter 348 of the gcncrd 
statutes, as nmcndcd, scctions 19-507, 19-50S, 19-5 133, 
19-514, or 19-519, of the 1971 noncu~nulative supple- 
ment to  t l ~ e  general statutes, section 19-517 of  thc 1971 
noncun~ulativc supplc~ncnt to the gcnerd statutcs, as 
a~nendcd by section 4 of numher 103 of the public acts 
of 1972, scction 19-519a of the 1969 supplcmcnt to l l~e  
gcneral statutcs, scction I of nu~nbcr  103 of t l ~ c  public 
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acts of 1972, scctions 19-524b, 19-524c, 19-524g, 
19-52411, 223-5, 223-6 or 22a-7 of thc 1971 noncumula- 
tivc supplcr~lcnt to thc gcncral statutcs, scction 5 of  
numbcr 155 of the public acts of 1972, sections 25-2, 
254a ,  2 5 4 d ,  254e,  2 5 4 f ,  25-7a, 25-7b', 25-7d, 25-7e, 
25-8a, 25-8c, 25-10, 25-1 1, 25-12, 25-1 5, 25-26, 25-26a, 
25-27, 25-54c to 25-54],  inclusive, or 25-54aa, of  the 
1971 noncumulative supplcment to the gcncral statutes, 
25-54cc of the 1971 noncumulative supplerncnt to the 
gcneral statutes, as amcndcd by section 1 of number 252 
of the public acts of  1972, 25-54dd of  the 1971 norr- 
cumulative supplclncnt to the gcneral statutes, 25-54ec of 
the 1971 nonculnulative supplerncnt to the general stat- 
utes, as amended by number 217 of the public acts of 
1972, 25-541h of  said supplc~ncnt, as amcnded by section 
I of number 237 of the public acts of 1972, 25-54ii, 
25-5411, 25-5400, 25-54pp, or sections 25-1 10 to 25-114, 
inclusive of the 1971 noncumulative supplement to the 
gcneral statulcs or any regulation, order or permit adopt- 
ed or issued thereunder by the commissioner, and for 
other violations of similar character as set forth in such 
schedule or schedules, no more than one thousand dollars 
for said violation and in addition no more than one 
hundred dollars for each day during which such violation 
continues after receipt of a final order of the cornmission- 
er under subsection (c) of tliis scction assessing the civil 
pcnalty for such violation; 

(2) For deposit, placerncnt, removal, disposal, discharge 
or  emission of any material or substance in violation of 
any provision of section 14-100b or 14-1 OOc of the 1971 
noncumulative supplement to  the general statutes, sub- 
division (3) of subsection (b) of section 15-121 of the 
1971 noncumulative supplement to the general statutes, 
as amended by number 91 of the public acts of 1972, 
chapter 348 of the general statutes, as amended, sections 
19-507, 19-508, 19-513a, 19-514, or 19-519, of the 1971 
noncumulative supplenlent to the general statutes, section 
19-517 of the 197! noncuniulative supplement to  the 
general statutes, as amended by section 4 of number 103 
of the public acts of 1972, section 19-519a of  the 1969 
supplenlent to the general statutcs, section 1 of number 
103 of the public acts of 1972, sections 19-524b, 
19-524c, 19-524g, 19-524n, 23.a-5, 22a-6 or  22a-7 of the 
1971 noncumulative supplement to the general statutes, 
section 5 of  number 155 of thc public acts of 1972, 
sections 25-2, 25-4a, 25-4d, 2 5 4 e ,  254f ,  25-7a, 25-7b, 
25-7d, 25-7e, 25-83, 25-8c, 25-10, 25-1 1, 25-12, 25-15, 
25-26, 25-26a, 25-27, 25-54c to 25-541, inclusive, or 
25-54aa, of  the 1971 noncumulative supplcmcnt to the 
general statutcs, 25-54cc of the 1971 -noncumulative 
s~lpplemcnt to the general statutes, as amended by section 
1 of number 252 of the public acts of 1972, 25-54dd of 
the 1971 noncuniul~~tivc s ~ ~ ~ ~ ~ l c r i l o n r  10 the gencral stat- 
utes, 25-54ce of Lhc 1971 noncumulative supplcment to 
the gcncral statutcs, as amcnded by number 217 of the 
public acts of  1972, 25-5411h o f  said supplement, as 
amcndcd by scction 1 of number 237 of the public acts 
o f  1972, 25-54ii, 25-5411, 25-5400, 25-54pp, or sections 
25-1 10 to 25-1 14, ir~clusivc of thc 1971 noncumulutive 
supplcmcnl to the g n c r d  statutcs or any regulation 
adoptcd thereunder by t l ~ c  comniissior~er, and for other 
violations o f  similar character as sct forth in sucll schcd- 

ule or schcdulcs, no  morc than twenty-fivc thousand 
dollars for said violation and in addition no more than 
one thousand dollars for each day during which such 
violation continucs aftcr reccipt of a final order of the 
commissioncr under subsection (c) assessing thc civil 
penalty for such violation; 

(3) For violation of the terms of any final ordcr, 
except final orders under subsection (e) of this section 
and emergency orders and ccasc and dcsist orders as set 
forth in subdivision (4) of this subsection, of the commis- 
sioner, for violation of the t c m ~ s  of any permit issued by 
thc commissioner, and for other violations of similar 
character as set forth in such schedule or schedules, no 
more than twenty-five tl~ousand dollars for said violation 
and in addition no morc than one thousand dollars for 
each day during which such violation continucs after 
reccipt of a final order of  the commissioner under 
subsection (c) of  this scction assessing the civil penalty 
for such violation; 

(4) For violation of any emergency order or cease and 
desist order of the commissioncr, and for other violations 
of similar character as set forth in such schedule or 
schedules, no  more than twenty-five thousand dol!ars for 
said violation and in addition no more than five thousand 
dollars for each day during which such violation continues 
after receipt of a final ordcr of the commissioner under 
subsection (c) assessing the civil penalty for such viola- 
tion. 

(b) In adopting the schedule or schedules prescribed by 
this scction, the commissioner shall consider the amounts, 
or ranges of amounts, of assessment necessary l o  insure 
immediate and continued compliance, and the character 
and degree of injury or impairment to, or interference 
with, (1) public health, safety or welfare, (2) the public 
trust in the air, water, land and other natural resources of 
the state, and (3) reasonable use of property which is 
caused or is likely to be caused by the type of activity 
describcd in such schedule or schedules. 

(c) In addition, in setting a civil penalty in a particular 
case, the commissioner shall consider all factors which he 
deems relevant, including, but not limitcd to, the follow- 
ing: 

(1) The amount of assessment necessary to insure . 
immediate and continued compliance; 

(2) The character and degree of impact of the violation 
on thc natural resources of the state, especially any rare 
or unique natural phenomena; 

(3) The conduct of the person incurring the civil 
pcnalty in taking all feasible steps or procedures necessary 
or appropriate to comply or to corrcct the violation; 

(4) Any prior violations by such person of statutcs, 
regulations, orders or permils adminirtered, adoptcd or 
lssued bJ the commissioncr; 

(5) The economic and financial conditions of such 
person; 

(6) The character a11d dcgrec of injury to,  or intcr- 
fercnce with, public health, safcty or welfare which is 
causcd or thrcatcned to bc causcd by such violation; 

(7) The character and dcgree of injury to,  or inter- 
ference with rcasonablc u s  of property which is caused 
or tlrreatened to bc causcd by such violation. 

(d) If the commissioner has reason to bclicvc that a 
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violation has occurred for which a civil penalty is author- 
ized b y  this section, he  may send t o  the violator, by 

xt i f ied mail, return receipt requested, o r  personal ser- 
ice, a notice which shall include: 

(1) A reference t o  the sections o f  the s tatute ,  regula- 
t ion,  ordcr  o r  permit involved; 

(2) A short and plain statement of  the matters asserted 
. c ~ r  charged; 

(3) A statement  o f  the amount  of  the civil penalty o r  
penalties t o  be imposed upon finding after hearing that  a 
violation has  occ~l r rcd  o r  upon a default; and 

(4) A statement  o f  the  party's right t o  a hearing. 
(e) T h e  person t o  whom the notice is addressed shall 

have twenty days from the date o f  receipt o f  the notice 
i n  which t o  deliver t o  the comrnissioner written applica- 
tion for  a hearing. If a hearing is requested then, after a 
hearing and  upon a finding that  a violation has occurred, 
the comrnissioner may issue a final ordcr asscssi~lg a civil 
pcnalty under  this section which is no t  greater than the 
penalty stated in the notice. If such a hearing is n o t  so 
requested, o r  if such a request is later withdrawn, then 
the notice shall, on  the  first day after the expiration o f  
such twenty day period o r  on  the first day after the 
withdra\val o f  such request fo r  hearing, whichever is later, 
become a final order  o f  t h e  commissioner and the matters 
asserted o r  charged in the notice shall be deemed admit- 
ted unless modified by consent order, which shall be a 
final order. Any civil penalty may be mitigated by the 
commissioner upon such tenns  and conditions as h e  in his 
discretion dee& proper  o r  necessary upon consideration 
o f  t h e  factors set forth in subsection (b) hereof. . 

(f) All hearings under  this section shall be conducted 
pursuant t o  sections 4-177,  t o  4-184, inclusive, o f  the 

- 1971 noncu~nula t ive  supplement t o  the ggneral statutes. 
The final order  o f  t h e  commissioner assessing a civil 
penalty shall b e  subject t o  appeal as set fort11 in section 
4-183  o f  the 1971 noncumulative supplement t o  the 
general statutes except  that  any  such appeal shall b e  
taken t o  the superior cour t  fo r  Hartford county and shall 
have precedence in the order of trial as provided in 
section 52-191 o f  the  1 9 6 9  supplelnent t o  the general 
statutes. Such final order  shall no t  be subject t o  appeal 
under a n y  other  provision o f  the general statutes. No 
challenge t o  any final order  of  the  commissioner assessing 
a civil penalty shall be allowed as t o  any issue which 
could have been raised by an appeal o f  an earlier order, 
notice, permit,  denial o r  other  final decision by  the 
commissioner. Any civil penalty authorized by this sec- 
tion shall become due and payable (i) a t  the time o f  
receipt of a final order  in the case of a civil penalty 
assessed in such order  af tcr  a hearing, (ii) on  the first day 
after the  expiration o f  the period in which a hearing may 
be requcstcd ~f n o  hearing is requested, o r  (iii) o n  the 
first day aftcr any witlldrawal o f  a request for hearing. 

(g) Any pcrson acting within the terms and conditions 
o f  a final ordcr  o r  permit issued t o  him by the cornmis- 
sioner shall not  bc subject t o  a civil penalty, under this 

.ion, fo r  such actions. 
h) A civil pcnalty assessed in a final order  of the 

~ ~ l t i m i s s i o n e r  under this section may be enforced in thc  
m s ~ a r  manner as r judgment o f  the superior court.  Such 

final order shall bc  served in pcrson or by certified mail, 

return receipt requcstcd. Any noticcr of  violation o r  final 
order  against a private corporation sll Ii bc served upon a t  
least one o f  the  individuals cnumer: * -d  in section 57-57 
o f  the general statutes. After entry,  I transcript of  such 
final order  may be filed by the  cobq ~lissioncr, without  
requiring the payment o f  costs as a :ndition precedent 
t o  sucli filing, in the office of  the cliak o f  the  superior 
cour t  in any one or  more o f  the fo l lo \~ ing  counties: Any 
county  in which the respondent residt.5, any county in 
which the respondent has a place o f  bu,iness, any county 
in  which the respondent owns real property and any 
county  in wliich any real property which is a subject o f  
the proceedings is located; or ,  if the respondent is no t  a 
resident o f  the s tale  o f  Connccticut,  in Hartford county. 
Upon such filing, sucli clerk o r  clerks shall docket such 
order  in the same manner  and with the same effect as a 
judgment entered in the superior court  within the county.  
Upon such docketing, such order may be enforced as a 
judgment o f  such court.  

(i) The provisions o f  this act are in addition t o  and in 
n o  way derogate from any otJ1e.r enforcement provisions 
contained in any s tatute  administered by the  commission- 
er. The powers, duties and remedies provided in such 
other  statutes, and  tlie existence of  o r  exercise o f  any 
powers, duties o r  remedies hereunder or thereunder stiall 
no t  prevent the con~missioner  from exercising any other  
powers, duties o r  remedies provided herein, therein, a t  
law o r  in equity. 

PUBLIC ACT NO. 91 
AN ACT AUTHORIZING TI-IE COhlX4ISSIONER O F  

ENVJRONhTENTAL PROTECTION T O  ESTABLISH 
RESTRICTED ZONES F O R  T H E  T U N S P O R T A T I O N  
OF HAZARDOUS MATERIALS. 

Be it enacted b y  the Senate and House o f  Representa- 
tives in General Assembly convened: 

Section 1. Subsection (b) o f  section 15-121 o f  the 
1971 supplement t o  the  general statutes is repealed and 
the following is substituted in lieu thereof: In the per- 
formance o f  his duties under part I1 the commissioner 
shall: (1) Classify all waters and all vcsscls for the purpose 
o f  establishing uniformity in the regulation o f  such waters 
and such vessels; (2) prescribe unifonn navigation aids for 
s ta te  waters and regulate the use o f  such aids; (3) 
establish restricted zones o r  sea lanes within navigable 
waters and adopt  regulations pertaining thereto for tlie 
purpose o f  protecting the natural ecology o f  such waters 
and the abut t ing shoreline from cnvironmentd dnninpc 
rcsultlng from marine accidents which cause the release o f  
petroleum products o r  o ther  hazardous substances and 
materials in to  tlic watcls o f  tlre state, provided before 
establishing such lanes, zones and  regulations the co~nniis-  
sioner shall consider a t  least the following factors: (i) tlir 
danger in transporting the type of material; (ii) the 
evidence o f  deleterious incidents arising from the trans- 
portation o f  such h a n r d o u s  materials; (iii) i1vail3blc alter- 
natives; (iv) the public need: and (v) the effect  on  
interstalc commerce;  and further provided any such rcgu- 
Iations promulgated by  thc  co1rlrnissioncr shall list and 
define the substances and materials which arc classified as 
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hazardous; (4) prcscribc uniform standards for safcty 
dcviccs and cquiplncnt requircd by  part I 1  and certify the 
typcs of  dcviccs and cquipment  which mcct such stand- 
ards; (5) designate and assist the scvcral towns in dcsignat- 
ing prohibited and restricted boating areas and watcrs 
limited t o  spccial boating purposcs and prcscribc uniform 
standards for tlie marking and regulation of such areas; 
(6) adopt  such rcgulations rcspccting watcr skiing and 
underwater swimming and  diving as i t  finds necessary for 
public safety; (7) s tudy ,  plan and rccornmend the dcvel- 
opmcnt  o f  boating facilities, safcty education and mcans 
o f  improving boating safety; (8) in cooperation with the 
dcpartrnent o f  health, invcstigate matters relating t o  and 
rccomnicnd means o f  improving boating sanitation; (9) 
coopcratc with the dcpartrncnt of  transportation and the 

burcau o f  aeronautics concerning r c g ~ ~ l a t i o n s  governing 
tlie opcration o f  scaplancs o n  statc watcrs; (10) coopcrate 
with thc United States and thc scvcral states in promoting 
u n i f o m ~ i t y  o f  boating laws and rcgulations and thcir 
sdniinistration and cnforccmcnt, and ( I  1) subject t o  the 
provisions o f  section 4-168 t o  4-173,  inclusivc, and sec- 
tions 4-1 17 and the limitations o f  part 11, adopt  such 
rcg~llations t o  provide for public safety and cnvirorunenld 
quality as hc finds ncccssary t o  administer and enforce 
thc provisions of  said part and to promote the safe use 
and protcction o f  watcrs and the safe opcration o f  vessels; 
provided the  comnlissioncr shall make no regulations 
rcspecting the operation o f  vcssels on Long Island sound 
except a s  are nccessary t o  sccure inshore waters and 
establish and sccure restricted areas. 
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CONNECTICUT INLAND WETLANDS AND WATER COURSES ACT 

(Pub l i c  A c t  No .  155, Laws o f  1972; Effect ive  May 19, 1 9 7 2  Anlc~ided by  1973 Legis la ture ,  

S u b s t i t u t e  House  Bill 9 0 7 8 ,  Effect ive  J u n e  19, 19'73) 

Adminis tcring Agency: Departmcn t o f  Ellvironrnen fa1 Pro tec t ion  
79 E11n St. 
Hartford, Conn. 061 15 

AN ACT CONCERNING INLAND WETLANDS AND 
WATER COURSES. 

Be i t  enacted by the Senate and House of Representa- 
tives in General Assembly convened:. 

Sect ion 1. The inland wetlands and water are an 
indispensable and irreplaceable. but fragile natural resource 
with which the citizcns of the state have been endowed. 
The wetlands and water courses are an interrelated web of 
nature essential t o  an adequate supply of surface and 
underground water; t o  hydrological stability and control 
of flooding and erosion; t o  the recharging and purification 
of ground water; and t o  the existence of many forms of 
animal, aquatic and plant life. Many inland wetlands and 
water courses have been destroyed or are in danger of 
destruction because of unregulated use by reason of the 
deposition, filling or removal of material, the diversion or 
obstruction of water flow, the erection of structures and 
other uses, all of which have despoiled, polluted and 
eliminated wetlands and water courses. such unregulated 
activity has had, and will continue t o  have, a significant, 
adverse impact on the environment and ecology of the 
state of Connecticut and has and will continue t o  imperil 
the quality of the environment thus adversely effecting 
the ecological, scenic, historic and recreational values and 
benefits of the state for its citizens now and forever 
more. The preservation and protection of the wetlands 
and water courses from random, unnecessary, tlndesirable 
and unregulated uses, disturbance or destruction is in the 
public interest and is essential t o  the health, welfare and 
safety of the citizens of the state. It is, therefore, the 
purpose of this act t o  protect the citizens of the state by 
making provisions for the protection, preservation, main- 
tenance and use of the inland wetlands and water courses 
by  minimizing their disturbance and pollution; maintain- 
ing and imp~ovirrg waier qualitv in accordance w ~ t h  the 
highest standards sct by federal, state or local authority; 

damage from erosion, turbidity or siltation; 
preventing loss of fish and other beneficial aqlratic 
organisms, wildlife and vcgctation and the dcstruction of 
the natural habitats thcreof; dctcrring and inhibiting the 
dangcr of flood and pollution; protecting the quality of 
wetlands and watcr courses for thcir conscrvation, eco- 
nomic, acsthctic, rccrcational and oilier public and privatc 
uses and values; and protecting the statc's potablc frcsh 

water supplies from the dangers of drought, nvardraft, 
pollution, misuse and mismanagement by providing an 
orderly .process t o  balance the need for the economic 
growth of the state and the use of its land with the need 
to  protect its environment and ecology in order to forever 
guarantee t o  the people of the state, the safety of such 
natural resources for thcir benefit and enjoyment and for 
the benefit and enjoyment of generations yet unborn. 

Sec. 2. This act shall be known 2nd may be citcd as 
"The Inland Wetlands and Water Courses Act." 

Sec. 3. (a) The following operations and uses shall be 
permitted in wetlands and water courses, as of right: 

(1) Crazing, farming, nurseries, gardcning and har- 
vesting of crops and farm ponds of three acres or less; 

(2) A residential home (i) for which a building permit 
has been issued or (ii) on a subdivision lot, provided the 
pernut has been issued or the subdivision has been 
approved as of the effective date of pro~nulgation of the 
municipal regulations pursuant t o  subsection (b) of 
section 4 of this act; 

(3) Boat anchorage or mooring: 
(4) Uses incidental for the enjoyment and maintenance 

of residential property, such property defined as the 
largest minimum residential lot site pennitted anywhere in 
the-municipality, providcd in any town, where there are 
no zoning regulations establishing minimum residential lot  
sites, the largest minimum lot site shall be t\vo acres; and 

(5) Construction and operation, by water con~panies as 
defined in section 16-1 or by municipal water supply 
systems as provided for in chapter 102, of darns, re- 
servoirs and other facilities necessary t o  the impounding, 
storage and withdrawal of watcr in connection with 
public water supplics exccpt as provided in sections 7 and 
8 'of this act. 

(b) The following operations and uses shall be pcr- 
mitted, as a nonregulatcd usc in wctlands and water 
courscs, provided thcy d o  not  disturb thc natural and 
indigenous chaructcr of  the land: 

(1) Conscrvation of soil, vcgctation, water, fish, shell- 
fish and wildlife; 

(2) Outdoor rccrcation including play and sporting 
areas, golf courscs, ficld trials, naturc study, hiking, 
horseback riding, swimming, skin diving, camping, boat- 
ing, watcr skiing, trapping, hunting, fishing and sllcll- 
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fishing whcrc otherwise legally permitted and rcgula!ed; 
(c) Construction and opcration of dams, rcscrvoirs and 

other facilities ncccssary to the impounding, storage and 
withdrawal of watcr in connection with public water 
supplies or privatc dams and watcr control devices, in- 

1 cluding temporary authorization or divcrsion of water 
levels, or circulation for emergency maintenance, or 
aquaculture purposes; 

(d) Grazing, farming, nurseries, gardening and har- 
vesting of crops and farm ponds, three acres or less; 

(e) Boat anchorage or mooring; 

7 ( f )  Uses incidental for the enjoyment and maintenance 
of residential property, such property defined as the 
largest n i in in~u~n  lot site permitted by each niunicipality; 
and 

(g) A residential home on a subdivision lot which 
subdivision has been approved as of the date of the 
promulgation of the municipal regulations. 

Sec. 4. As used in this act: 
(1.) "Commissioner" means the commissioner of en- 

vironmental protection; 
(2) "Person" means any person, firm, partnership, as- 

sociation, corporation, company, organization or legal 
entity of any kind, including municipal corporations, 
governmental agencies or subdivisions thereof; 

(3) "Municipality" means any metropolitan district, 
town, consolidated town and city, consolidated town and 
borough, city, borough, village, fire and sewer district, 
sewer district and each municipal organization having 
authority to levy and collect taxes or make charges for its 
authorized functions; 

(4) "Inland wetlands agency" means a municipal board 
or commission established pursuant t o  and acting under 
section 3 of this act; 

(5) "Soil scientist" means an individual duly qualified 
in accordance with standards set by the United States 
civil senice commission; 

(6) "Material" means any substance, solid or liquid, 
organic or inorganic, including, but not limited to  so& 
sediment, aggregate, land, gravel, clay, bog, mud, debris, 
sand, rcfuse or waste; 

(7) "M'aste" means sewage or any substance, liquid, 
gaseous, solid or radioactive, which may pollute or tend 
to pollute any of the waters of the state: 

(8) "Pollution" means harmful thermal effect or the 
contamination or rendering unclcan or impure of any 
waters of the state by reason of any waste or other 
materials discharged or  deposited therein by any public or 
privatc sewer or otherwise so as directly or indirectly to 
come in contact with any waters; 

(9) "F\cndcrirrg urrcloar~ or Impure" means any altera- 
tion of  tlie physical, chemical or biological properties of 
zny of the watcrs of the state including, but not lin~iied 
to  change in odor, color, turbidity or taste; 

(10) "Discharge" means the emission of any water, 
substance or nlaterial into waters of the state whether or 
not such substance causes pollution; 

(1 1) "Ren~ove" includes, but shall not be limited to 
rain, excavate, mine, dig, dredge, suck, bulldoze, dragline 

or blast; p (12) "Deposit" includes, but shall not be limited to  
fill, gradc, dump, placc, discharge or emit; 

STATE WATER LAWS 

(13) "Rcgulatcd activity" means any opcration within 
or use of a wetland or water course involving rcnloval or 
deposition of matcrial, or any obstruction, construction, 
alteration or pollution, of such wetlands of water courses, 
but shall not include the specified activitics in scction 3 
of this act. 

(14) "License" means the whole or any part of any 
permit, certificate approval or  similar form of pcrnlission 
which may be required of any person by the pro\isions 
of this act; 

( I  5) "Wetlands" nlcans land, including submerged land, 
not regulated pursuant to  sections 22-7h t o  22-70, in- 
clusive, of the 1969 supplement to thc general statutes, as 
amended, which consists of any of the soil types designat- 
ed as poorly drained, very poorly drained, alluvial an6 
flood plain by the National Cooperative Soils Survey, as 
may be amended from time to  time, of the Soil Conser- 
vation Service of the United States Department of Agri- 
sulturc; 

(16) ''Water courses" means rivers, streams, brooks, 
waterways, lakes, ponds, marshes, swamps, bogs and all 
other bodies of water, natural or artificial, public or 
private, which are contained within flow throu& or 
border upon this state or any portion thereof, not 
regulated pursuant t o  sections 22-7h to  22-70, inclusive, 
of '  the 1969 supplement t o  the general statutes, as 
amended. 

See. 5. The cornn~isdoner shall: 
(a) Exercise general supervisor of the administration 

and enforcement of this act; 
(b) Develop comprehensive programs in furtherance of 

the purposes of this act; 
(c) Advise, consult and cooperate with other agencies 

of the state, the federal government, other states and 
with persons and municipalities in furtherance of the 
purposes of this act; 

(d) Encourage, participate in or  conduct studies, in- 
vestigations, research and demonstrations, and collect and 
disseminate information, relating to  the purposes of this 
act; 

(e) Retain and employe consultants and assistants on a 
contract or other basis for rendering legal, financial, 
tecllnical or other assistance and advice in furtllerance of 
any of its purposes, specifically including, but not limited 
to  soil scientists on a cost-s!laring basis with the United 
States soil conservation service for the purpose of ( I )  
con~pleting the state soils survey and (2) making on-sitc 
interpretations, evaluations and findings as to  soil types; 

(f) Pronlulgate such regulations as are necessary to  
protect the wetlands ~r water caurses ar  any of them 
individually or  collectively; 

(g) Inventory or index the wetlands and water courses 
in such torm, including pictorial representations, as the 
comniissioncr deems bcst suited t o  effectuate the pur- 
poses of this act; and 

(h) Exercise all incidental powers necessary to  enforce 
rules and rcgulations and t o  carry out the purposes of this 
act. 

Sec. 6. I n  carrying out .lhe purpose: and policics of 
this act, includitlg rllaltcrs relating to regulating, licensing 
and cnforcing of the provisions thereof, thc comnlissioncr 
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shall takc into considcration all rcvclant facts and circum- 
stances, including but not l i~nitcd to: 

(a) Tlic snvironmcntal impact of thc proposcd action; 
(b) Thc alternatives t o  thc action; 
(c) Thc rclationsl~ip betwccn short-term uses of the 

cnvironnicntal and tile niaintcnance and enhancement of 
long-term productivity; 

(d) Irrcvcrsible and irretricvahlp cornmitmcnts of re- 
sources which would be involvcd in the proposed 
activity; 

(e) The character and degree of injury to, or inter- 
ference with, safety, health or the reasonable use of 

cL property \vhicIi is caused or thrcatcncd; and 
(0 The suitability or unsuitability of such activity t o  

the area for which it is proposcd. 

Sec. 7. (a) TO carry out and effectuate the purposes 
and policics of number 155 of the public acts of 1972, it 
is hereby declared to be the public policy of the state to 
encourage murljcipal participation by means of regulation 
of activities affecting tlie wetlands and water courses 
within the territorial limits of the various municipalities 
or districts. .. 

(b) Any municipality may acquire wetlands and water 
courses within its territorial limits by gift or purchase, in 
fee or lesser interest including, but no t  limited to, lease, 
easement or covenant, subject to such reservations and 
exceptions as it deems advisable. 

(c) Any municipality, acting through its legislative 
body, may authorize any board or commission, as may be 
by law authorized to act, o r  may establish a new board or 
conimission to pronlulgate such regulations, in conformity 

I with the regulations promulgated by the cornniissioner 
pursuant to section 5 of number 155 of the public acts of 
1972, as are necessary to protect the wetlands and water 
courses within -its territorial limits. The ordinance estab- 
lishing the new board or conimission shall determine the 
number of members, the length of their terms, the 

c method of selection and removal and THE MANNER 
FOR filling vacancies in the new board or commission. 
For the purposes of this section, the board or com- 
mission anthorized by the municipality or district, as the 
case may be, shall serve as the sole agent for the licensing 
of regulated activities. 

(d) Any municipality, pursuant to ordinance, may act 
through the board or commission authorized in subsection 
(c) of this section to  join with any other municipalities in 
the formation of a district for tlie regulation of activities 
affecting the wetlands and water courses within such 
district. 

(e) hlunicipal or district ordinances or  regulations niay 
embody any rcgulatiol~s p ~ u r ~ ~ u l g a t c d  hereu~ldor, in wliole 
or in part, or may consist of other ordinances or regula- 
tions in conformity with rrgvlations promulgated hcrc- 
under. Any ordinances o r  regulations shall be for the 
purpose of effectuating thc purposes of number 155 of 
the public acts of 1972 and this act and, a municipality 
or district, in acting upon ordinanccs and regulations shall t give due considcration t o  thc s t a n d a ~ d ~  set forth in 
section 6 of numbcr 155 of tlic public acts of 1972. 

(f) (I) In the cvcnt thnt a n ~ u ~ i i ~ i p d i t y ,  by January 1, 
1974, docs not exercise its rcgulatory authority pursuant 
t o  this scction, thc comnlissioncr may take such action, 

including but not liniitcd to thc liccnsing of rcgulatcd 
activities, as is necessary to  protcct thc wctlarlds and 
water courscs within the territorial limits of such munici- 
pality. 

(2) In thc event that a municipality, by June 30, 1974, 
docs not cxercisc its regulatory authority pursuant to this 
section, the cornmis:ioner shall take such action, including 
but not limited 10 the licensing of regulated activities, as 
is necessary to  protect the wetlands and water courses 
within the tcrritorial limits of such municipality. 

(a) The inland wetlands agencies authorized in section 
3 of this act, shall through regulation proiidc for the 
manner in which tlie boundaries of inland wetland areas 
in their respective municipalities shall be esiablished and 
amended or changed. 

(b) No regulations of an inland wetlands agency in- 
cluding boundaries of inland wetland areas shall become 
effective or be cstablished until aftcr a public hearing in 
relation thereto is held by thc inland wetlands agcncy, at 
which parties in intcrest and citizens shall have an oppor- 
tunity to be heard. Notice of the time and place of such 
hearing shall be published in the form of a legal advertise- 
mcnt, appearing in a newspaper having a substantial 
circulation in the municipality at least twice at intervals 
of not less than two days, the first not more than 
twenty-five days nor less than fifteen days, and the last 
not less than two days, before such hearing, and a copy 
of such proposed regulation or boundary shall be f led  in 
the office of the town, city or borough clerk as the case 
may be, in such municipality, for public inspection at 
least ten days before such hearing, and niay be published 
in full in such paper. Such regulations and inland wetland 
boundaries may be from time to  time, amended, changed 
or repealed, by majority vote of the inland wetlands 
agency. Regula t io :~~ or boundaries or changes therein shall - 
become effective at such time as is fixcd by the inland 
wetlands agency, provided a copy of such regulation, 
boundary or change shall be filed in the office of the 
town, city or borough clerk, as the case may be. \ilhen: 
ever an inland wetland agency makes a change in regula- 
tions or boundaries it shall state upon its records the 
reason why the change was made. All petitions submitted 
in writing and in a form prescribed by the inland wetland 
agency, requesting a change in the regulations or  the 
bo~ndar ies  of inland wetland area shall be considered at a 
public hearing in the manner provided for establishment 
of inland wetlands regulations and boundaries within 
ninety days after receipt of such petition. The inland 
wetland agency shall act upon the cl~anges requested in 
such petition within sixty days aftcr the hearing. The 
petitioner may consent to extension of the periods p r o  
vidcd for in hearing and for adoption or denial or may 
w i t l ~ d ~ a w  such petition. The inland wctlands agency may 
require a filing fee to  be dcpositcd with the agency to 
defray the cost of  publication of the notice rcquired for a 
hearing. 

(c) On and after the effective date of thc municipal 
regulations promulgated pursuant to  subsection (b) of this 
section, no regulated activity shall bc conductcd upon any 
inland wetland without a permit. Any person proposing 
t o  conduct or cause to bc conducted a rcgulatcd activity 
upon an inland wetland shall file an application with the 
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inland wetlands agcncy of tlie town or towns wherein the 
wctland in question is localcd. Tlic applicatiori sl~all be in 
such form and coiltain st~cli irifonnation as the inland 
wctlands agency may prescribe. No sooner than thirty and 
not latcr th;~n sixty days. aftcr the receipt of such 
application, the inland wetlands agcncy may hold a public 
hearing on such application. Notice of the hearing shall be 
published at lcast once not more than thirty days and not 
fewer than tcn days before the date set for the hearing in 
a newspaper having a general circulation in each town 
where the affected wetland or any part thereof, is 
located. All applications and maps and docunlents relating 
thereto shdl be open for public inspection. At such 
hearing any person or  persons may appear and be heard. 
Action shall be taken on applications within forty-five 
days after tlle con~pletion of a public hearing or in the 
absence of a public hearing within sixty days from the 
date of receipt of the application. 

(d) In granting, denying or limiting any permit for a 
regulated activity the inland wetlands agPnc)r shall oon- 
d e r   he factors set forth in section 6 of number I55 of 
the public acts of 1972. In granting a permit the inland 
wetlands agency may impose conditions or limitations 
designed to  carry out the policy of the'inland wetlands 
and \\later courses act. The agency may suspend or revoke 
a perm'it if it f i d s  after giving notice to  the permittee of 
the facts or conduct which warrant the intended action 
and after a hearing at which ill? permittee is given an 
opportunity to show compliance with the requirements 
for reiention of the p e g i t ,  that the applicant has not 
complied with the conditions or limitations set forth in 
the permit or has exceeded the scope of the work as set 
forth in the application. The applicant shall be notified of 
the agency's decision by certified mail within five days of 
the date of the decision and the agency shall cause notice 
of their order in issuance, denial, revocation or suspe_nsion 
ofFaLperrnit t o  be'published in i-daily newspaper having a 
general circulation in the town wherein the wetland lies. 

(g) Notlling contained in this section shall be construed 
t o  limit the existing authority of a municipality or any 
boards or conlmissions of the municipality. 

Sec. 8. Any person aggricved by any regulation, order, 
decision or action made pursuant to  number 155 of the 
public acts of  1972 by the commissioner, district or 
municipality may, within fifteen days after publication of 
such regulation, order, decision or  action appeal t o  the 
court of common pleas for the county where the land 
affected is located, and if located in more than one 
county, t o  the court of common pleas in- any such 
county. Such appeal shall be made returnable to  said 
court in the same manner as that prescribed for civil 
actions brought to snid 20ul.L. Notice of' such appeal shall 
be served upon the inland wetla~lds agcncy. Thc appeal 
shall state the reasons irpon which it is picdicaled and 

shall not stay proceedings on tllc rcg~~lation, ordcr, clcci- 
sion or action, but tlle court may on application and after 
notice grant a restraining ordcr. S11cl1 appcal shall have 
preccdcnce in the order of trial. 

(a) If upon appcal pursuant t o  section 5 of this act, 
the court finds that tlie action appealed from constitutes 
the equivalent of a taking without compensation, i t  slia11 
set aside the action or i t  rnay modify the action so that it 
docs not constitute a taking. In both instances the court 
shall remand the order to the inland \vetland agency for 
action not inconsistent with its decision. 

(b) T o  c ~ r y  out the purposes of this act, tlie com- 
missioner, district or municipality may at any time pur- 
chase land or an interest in land in fee simple or other 
acceptable title, or subject to  acceptable restrictions or 
exceptions, and enter into covenants and agrcelnents with 
landowrit.'rs. 

Sec. 9. Any person who commits, takes part in, or 
assists in any vinlatinn. of any piuvisior~ of Uzis act, 
including regulations promulgated by the commissioner 
and ordinances and regulations pronlulgated by munici- 
palities or districts pursuant to the grant of authority 
herein cogtained, shall tie fined not more than one 
thousand dollars for each offense. Each violation of this 
act shall be a separate and distinct offense, and, in the 
case of a continuing violation, each day's continuance 
thereof shall be deemed to be a separate and distinct 
offense. The superior court, in any action brought by the 
commissioner, municipality, district or any person, shall 
have jurisdiction to restrain a continuing violation of this 
act and t o  issue orders directing that the violation be 
corrected or removed. All costs, fees and expenses in 
connection with such action shall be assessed as damages 
against the violator. The moneys collected pursuaiit t o  
this section silall be used by the comn~issioner of environ- 
mental protection: to restbre the affected wetlands or 
water courses to  its condition prior t o  the violation, 
wherever possible. 

Sec. 10. Any owner of wetlands and water courses who 
may be denied a license in connection with a regulated 
activity affecting such wetlands and water courses, shall 
upon written application to the assessor, or board of 
assessors, of  the municipality, be entitled to a revaluation 
of such property to reflect the fair market value thereof 
in light of the restriction placed upon it by the denial of 
such license or permit, effective with respect to the next 
succeeding assessment list of such municipality, provided 
no such revaluation shall be effective retroacJively and the 
municipality may require as a condition therefor the 
conveyance of a lnss that1 fee interest of it of s ~ ~ c h  land 
pursuant Lu the provisions af scctions 7-13 1 b to 7-13 Ik,  
inclusive,.of the general statutes, as amended. 

Sec. 11. This act shall take effect from its passage. 

Environment Reporter 



CONNECTICUT PUBLIC UTILITY ENVIRONRqENTAL STANDARDS ACT 

(General S(atu(es,  Chapter 277a; 1971 P.A. 575, Effective July 1, 1971; Amerldcd by 
Public Acts 72-1,72-108,72-228,73-41,73-339,73-360,73-458,75-375,75-486,75-509, 
76-282, 76-317, 76-319, 76-320, 76-323, 76-359, 77-223) 

Administering Agency: Power Facility Evaluation Council 
S t a t e  Office Building Hartford, 
Conn. 06115 

Sec. 16-50g. Legislative finding and purdose. The 
legislature finds that power generating plants .and 
transmission lines for electricity and fuels have had a 
significant impact on the environment and ecology of the 
state of Connecticut; and that continued operation and 
development. of such power plants and lines, if not 
properly planned and controlled, could adversely affect 
the quality of the environment, the ecological, scenic, 
historic and recreational values of the state. The purposes 
of this chapter are: To provide orderly processes- for 
balancing the need for adequate and reliable public utility 
services with the need to protect the environment and 
ecology of the state and t o  minimize damage to scenic, 
historic, and recreational values: to ~ rov ide  environmen- . . 
tal quality standards and criteria for the location, design, 
construction and operetion of facilities for the furnishing 
of public utility services at least asktringent as the federal 
environmental quality standards and criteria, and 
technically sufficient to assure the welfare and protection 
of the people of the state; to encourage research to 
develop new and improl~ed methods of generating, stor- 
ing and transmitting eleciricity and fuel with minimal 
damage to the environment and other values described . 

above; to require annual forecasts of the demand for elec- 
tric power, together with identification and advance plan- 
ning of the facilities needed to su'pply that demand and to 
facilitate local, regional, state-wide and interstate plan- 
ning to implement the foregoing purposes. (1971, P.A. 
575, S.1; P.A. 75-375, S . l ,  12; P.A. 76-359, S. 1; 71 

Sec. 16-Soh. Sl~ort  title. This chapter shall be known 
.and may be cited and referred to as the "Public Utility 
Environmental Standards Act." [1971, P.A. '575, S.21 

Sec. 16-50i. Definitions. As used in  this chapter: (a) 
"Facility" means: ( 1 )  An electric transmissinn line of a 
design capacity of sixty-nine kilovolts or more, including 
associated equipment; (2) a fuel transmission facility ex- 
cept a gas transmission line having a design capability of 
less than two hundred pourlds per square inch gauge 
pressure; (3) any elcctric generwing or storagc facility us- 
ing any fuel, including nuclear materials, including 
associated equipment for furnishing electricity by cleitric 
utilities; and (4) such substations, switchyards, and other 

facilities which may have a substantial adverse en- 
vironnlental effect as the council established under sec- 
tion 16-50j may, by regulation, prescribe; (b) 
"municipality" mcans a city, town or borough of the 
state and "municipal" has a correlative meaning; (c) 
"person" means any individual, corporation, joint \!en- 
ture, public benefit corporation, political subdivision, 
governmental agency or authority, n~unicipality, 
partnership, association, trust or estate and any other en- 
tity, public o r  private,  however organized; (d) 
"modification" means a significant change or alteration 
in the general physical characteristics of a facility. (1971, 
P.A. 575, S. 3; P.A. 73-41, 5.1, 2; P.A. 73-458, S. 1 ;  P.A. 
76-3 17. S. I .  2.1 

See 16-50j. Po\ser Facility Evaluation Council. 
,Regulations. Consulfation with state agencies. (a) There is 
established a "Power Facility Evaluation Council," 
hereinafter referred to as the "council." 

(b) The council shall consist of: (1) The con~missioner 
of environrnental protection, or his designee; (2) the 
chairman, or his designee, of the public utilities control 
authority; (3) one designee of the speaker of the house 
and one designee of the president pro tempore of the 
senate; and (4) five members of the public, to be ap- 
pointed by the governor, at least two of whom shall be ex- 
perienced in the field of ecology, and not more than one 
of whom shall have affiliation, past or present, with any 
utility or governmental utility regulatory agency, or with 
any person owning, operating, controlling, or presectly 
contracting with respect to a facility. Of the public 
members initially appointed, one shall serve for a term of 
one year, two for terms of two years, and two for terms of 
three years. Thereafter appointments shall be for terms 
of three years. 

(c) The chairman of the council shall be appointed by 
the governor from among five public members, with the 
advice and consent of the house or senate, and shall serve 
as chairman at the pleasure of the governor. 

(d) The public rrembers of the council, including the 
chairman, and members appointed by the speaker of the 
l~uuse and president pro tempore of the senate, shall be 
compensated for their attendar~ct: at public hearings, ex- 
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ecutive sessions or such other council business as may 1972, and to any facility the construction of which is ap- 
require thcir attendance at the rate of fifty dollars per provcd by a municipality that has conlmenced the sale of 
lay, provided in  no case shall the daily compensation ex- bonds or bond anticipation notes on or after April 1, 
eed fifty dollars. 1972, the proceeds or part of the proceeds of which are lo 

(e) Thc council shall, i n  addition to its other duties finance such construction. This chapter shall apply to the 
prescribed in this chapter, adopt, promulgate, amend, or modification of a facility constructed prior to or after 
rescind suitable regulations to carry out the provisions of April 1, 1972, whenever such nlodification either alone or 
this chapter and the policies and practices of the council in combination with existing or other proposed facility 
in connection therewith, and appoint and prescribe the modifications may, as determined by the council, have a 
duties of such staff as may be nccessary to carry out the substantial adverse environn~ental effect. This chapter 

r- ,provisions of this chapter. shall not apply to any matter ever \vhich any agency, 
(f) Prior to commencing any hearing pursuant to sec- depa r tmen t  o r  ins t rumenta l i ty  o f  the  f ede ra l  

tion 16-50m, the council shall consult with and solicit govcrnmcnt has esclusive jurisdiction, or has jurisdiction 
written conlnlents from the department ofenvironmental concurrent with that of the state and has exercised such 
protection, the state d5partment of health, the council on jurisdiction, to the exclusion of regulation of such matter 
environmental quality, the public utilities control by the state. 
authority, the department of planning and energy policy, (e) Any person intending to construct a facility exclud- - 
the departnlent of commerce and the department of ed from one or more provisions of this chapter may, to 
transportr 'I t '  ron. the extent pern~itted b j  law, elect to \vaive such exclusion 

In addition, the department of environmental protec- by delivering notice of such \vaiver to the council. Such 
tion shall have the continuing responsibility to investigate provisions shall thereafter apply to each facility identified 
and report to the council on all applications which prior in such notice from the date of its receipt by the council. 
to October 1, 1973, \+rere within the jurisdiction of said [1971, P.A. 575, S.5; 1973 P.A. 73-458, S.3., P.A. 
departnlent of environmental protection with respect to 76-359, S.4, 71 
the granting of a permit. Copies of such comments shall 
be made available to all parties prior to the commence- Skc. 16-501. Application for certificate. Sotice. 

ment of the hearing. Subsequent to the commencement Amendment. (a) An applicant for a certificate shall file 

of the hearing, said departments, council and commis- with the council an application, in such form as the coun- 

sions may file additional \vritten comments with the cil may prescribe, accompanied by a fee of not more than 

council within such period of time as the council desig- twenty-five thousand dollars, which fee shall be cstablish- 
i nates. All such \rrritten comments shall be made part of ed in accordance with section 16-50t, containing such in- 

formation as the applicant rnay consider relevant and the 
'1: 

the record provided by section 16-500. [I 971, P.A. 575, i 

council or any department or agency of the state exer- S. 4; 1972, P.A. 228; June 1972, P.A.I.S. 18; P.A. 
73-458, S.2; P.A, 75-375, S.2, 12;  P,A. 76-282 S . l ,  3: cising environmental controls may by regulation require, 

including the following information: (1) In tile case of 76-319, S. 1 ,  2.; 77-223, S.11 
set. J(j-50h. ~ ~ ~ ~ i f i ~ ~ ~ ~  of eln;ronmenlal c o m p a t i ~ i ~ i t y  facilities described in subdivisions ( I )  and (2) of section 

and public need. Transfer. *mendnmt. Excepted matters. 16-50i (a): (A) A description, estimated 
- Mtaiver. (a) Except as provided in subsec~ion (b) of of the proposed transmission line, covering, where 

tion 16-5OZ, no person shall exercise any right of eminent applicable underground cable sizes and specifications, 

domain in contemplation of, commence the preparation overhead to\r8er design and appearance and heights, if 
of the site for, or commence the construction or supply- any, conductor sizes, and initial and ultimate voltages 
ing of a facility, or any modification of a facility, that and capacities; (B) a statement and full explanadon of 
may. as deternlincd by the cound], haye a subslanria] why the proposed transmission line is necessary and how 
adverse environmental effect, in the state without having the facility conforms 10 a long-range for expansion 
first obtained a certificate of environmental compatibili- of the electric polver grid serving the state and inter- 
ty and public hereinafter referred to as a "cer- connected utility systems, that will serve the ~ u b l i c  need 

tificate," issued with respect to such faci l i ty  or modifica- for adequate, reliable and economic service; (C) a map of 
tion by the council. Any faciIjty with respect to which a suitable scale of the proposed routing showing details of 

is required shall thereafter be built, main-  the rights-of-way in the vicinity of settled areas, ~ a r k s .  

tained and operated in  c o n f o r m i ~ y  such recreational areas, and scenic areas, and showing existing 
and any terms, l imi ta t ions  or conditions contained transmission lines within one mile of the proposed route; 
therein. (D) justification for adoption of the route selected, in- 

(h) A certificate may be transferred, subject to the ap- cluding comparison with alternative routes which are en- 
proval of the council, to a personwho agrees to comply vironmentally, technically, and economically practical, 
with the terms, limitations and conditions contained (E) a description of the effect of the proposcd transmis- 
therein. The council shall not approve any such transfer if sion line on the environment, ecology, and sccnic, historic 
i t  finds that such transfer was contemplated at or  prior to and recreational values; (F) a justification for overhead 
the time the certificate was issued and such fact \ifas not portions, i f  any, including cost studies and effects 
adequately disclosed during the certification proceeding. described in subdivision (E) or undergroundin$; 

(c) A certificate issued pursuant to this chapter may be (G) a schedule of dates showing the ~roposed  program of 
amended as provided in this chapter. right-of-way acquisition, construction. completion and -I 

(d) This chapter shall apply to any facility the con- operation; and (H)  identification of each federal. aate .  
struction of which is commenced on or after April 1, regional, district and municipal agency with which 
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proposed route reviews have been undertaken, including 
a copy of each written agency position on such route; and 
(2) in the case of facilities described in subdivision (3) of 
section 16-50i(a): (A,) A description of the proposed elec- 
tric generating or storage facility; (B) a statement and 
full explanation of why the proposed facility is necessary; 
(C) a statement of loads and resources as described in 
section 16-50r; (D) safety 2nd reliability information, in- 
cluding planned provisions for emergcncy operations and 
shutdowns; (E) estimated cost information, including 
plant costs, fuel costs, plant service life and capacity fac- 
tor, and total generating cost per kilowatt-hour, both at 
the plant and related transmission, and comparative 
costs of alternatives considered; (F) a schedule showing 
the program for design, n~aterial acquisition, construc- 
tion and testing, and operating dates; (G) available site 
information, including maps and description of present 
and proposed development, and geological, scenic, 
ecological, seismic, biological, water supply, population 
and load center data; (H) justification for adopiion of the 
site selected, including comparison with alternative sites; 
(1) design information, including description of facilities, 

- plant efficiencies, electrical connections to system, and 
control systems; (J) description of provisions, including 
devices and operations, for mitigation of the effect of the 
operation of the facility on air and water quality, for 
waste disposal, and for noise abatement, and information 
on other environmental aspects; (K) a listing of federal, 
slate, regional, district and municipal egencies from 
which approvals either have been obtained or will be 
sought covering the proposed facility, copies of approvals 
received and the planned schedule for obtaining those ap- 
provals not yet received. 

(b) Each application shall be accompanied by proof of 
service ~f a copy of such application on: (A) .Each muni: 
cipality in which any portion of such facility is to be 
located, both 2s primarily proposed and in the alternative 
locations listed, which copy shall be sent to the chief ex- 
ecutive officer of the municipality and shall include 
notice of the date on or about which the application is to 
be filed and zoning commissions, planning commissions, 
planning and zoning commissions. conservation com- 
missions and inland wetlands agencies of each such 
municipality, and the regional planning agencies which 
encompass each such municipality; (B) the attorney 
general; (C) each member of the legislature in whose 
assembly or senale district the facility or any alternative 
location listed in the application is to be located (D) any 
agency, department or instrumentality of the federal 
government that has jurisdiction, whether concurrent 
with the state or otherwise, over any matter that would be 
affccted by such facility; (E) each state department, agen- 
cy and contmission named in section 16-50j (f); and (F) 
such other state and municipal tiodies as the council may 
by regulation designate. A notice of such application to 
the general public, in municipalities entitled to receive 
notice under subdivision (A) of this subsection shall be 
given by the publication of a summary of such applica- 
tion and the date on or about which it will be filed, to be 
published under regulations to be prornulgat~.d by thc 
council, in such form and in such newspapers as will serve 
substantially to  inform the public of such application and 

to afford interested persons sufficient time to prepare for 
and to bc heard at the hearing prescribed in section 
16-50m. Such notice shall be published in not less than 
ten point, bold face type. 
, (c) An application for an anlendment of a certificate 
shall be in such form and contain such information as the 
council. shall prescribe. Copies and notice of such an 
application shall bc given as set forth in subsection (b) of 
this section. 

. (d) An application for a certificate shall contain infor- 
mation on the extent to which the proposed facility has 
been identified in the annual foreczst reports required by 
section 16-50r and other advance planning has been 
carried 'out, and sllall include an explanation for any 
failure t o  so identify the facility. [1971, P.A. 
575.S.6;P.A. 73-458, S. 5; P.A. 75-375. S. 3, 12; 75-509, 
S. 1. 4; P.A. 76-359, S. 2, 7.1 

Sec. 16-50m. Hearing. Hezring on application. Notice. 
Relurn without prejudice. (a) Upon the receipt of an 
application complying with seciion 16-501 the council 
shall promptly fix a commencement date and location for 
a public hearing thereon not less than thirty days nor 
more than one hundred fifty days after such receipt. 
At least one session of such hearings shall be held after 
six-thirty p.m. for the convenience of the general public. 
Such hearing shall be held at a location selected by the 
council, in the county in which the fzcility or any part 
thereof is to be located. If the proposed facility is to be 
located in more than one county, the council shall fix the 
location for a public hearing in whichever county it deter- 
mines is most appropriate, provided the council may hold 
hearings in more than one county. 

(b) On an application for an amendment of a cer- 
tificate, the council shall hold a hearing in the same 
manner as a hearing is held on an application for a cer- . 
tificate if the change to be authorized in the facility 
would, in the opinion of the council, result in any 
material increase in any environmental impact of such 
facility, or would, in the opinion of the council, result in a 
substantial change in the location of all or a portion nf 
the facility, other than as provided in the alternatives set 
forth in the original application for the certificate, 
provided the council may, in its discretion, return without 
prejudice an application for an amendment of a cer- 
tificate to the applicant with a statement of the reasons 
for such return. 

(c) The council shall cause notices of the date and loca- 
tion of each hearing to be mailed, within one week of the 
fixing of the date and location, to the applicant and each 
person entitled under subsection (b) of section 16-501 to 
receive a copy of the application. The general notice to 
the public shall be published in not less than ten point 
bold face type. 

(d) Hearings, including general hearings on issues 
which may be common to more than one application, 
may be held before a majority of the members of the 
council. 

(e) During any hearing on an application or amend- 
ment held pursuant to this section, the council may take 
notice of alsy facts found at a general hearing. [1971, 
P.A. 575, S. 7; P.A. 73-339, S. 1 ,  2; 73-458, S. 6; P.A. 
75-375, S. 4, 12; 75-509, S. 2 - 4; P.A. 76-282, S. 2, 3.1 
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SCC. 16-50n. Partics to certification proceedings. 
Counscl and consultants to council. (a) The parties 10 

c certificafion proceedings shall include; (1) The appli- 
nt; (2) each person entitled to receive a copy of the 

application under subsection (b) of section 16-501, if such 
person has filed with the council a notice ofintent to be a 
party; (3) any domestic or qualified nonprofit corpora- 
tion or association formed in \+?hole or in part to promote 
conservation or natural beauty, to protect the environ- 
ment, personal health or biological values, to preserve 
historical sites, to promote consumer interests, to repre- 
sent commercial and industrial groups or to promote the 
orderly development of the areas in which the facility is 
to be located, if it has filed with the council, within twen- 
ty daysxfter the date given in the notice published under 
subsection (b) of section 16-501, as the date for filing of 
the application, a notice of intent to be a party; and (4) 
such other persons as the council may at any time deem 
appropriate. 

(b) The council in its discretion may provide for the 
grouping of parties with the same interests. If such a 
group does not designate an age.nt for the service of 
notice and documents, the council shall designate such 
an agent, and notice and documents need be served only 
on the designated agent. Notwithstanding the provisions 
of this subsection, any party who has been included in a 
group may, at any time by oral or written notice to the 
council, elect not to be a member of the group to the 
extent specified in such notice. 

(c) The attorney general shall appoint an assistant at- 
torney general or a special assistant attorney general to 
act as counsel for the power facility evaluation council. 

(d) Upon receipt of the application, the council may 
emgloy one or more independent consultants to study 
and measure the consequences of the proposed facility on 
the environment. The council shall direct such consultant 
or consultants to study any matter that the council deems 
important to an adequate appraisal of the application. 
Any such study and any report issued as a result thereof 
shall be part of the record of the proceeding. 

(e) Any person may make a limited appearance at a 
hearing held pursuant to the provisions of section 
16-50m, as amended by section 6 of this act, prior thereto 
or within thirty days thereafter, entitling such person to 
file a statement in  writing. All papers and matters filed 
by a person making a limited appearance shall become 
part  of the record. No person making a limited 
appearance, and not otherwise entitled to be a party, 
shaIl be a party or shall have the right to present oral 
testimony or cross-examine witnesses or parties or be 
subject to cross examination. I1971, P.A. 575, S.8; 1973, 
P.A. 73-458, S.7.; P.A. 75-375, S.5, 12.1 

Sec. 16-500. Record of hcaring. Rights of parties. (a) A 
record shall be made of the hearing and of all testimony 
taken and the cross-examinations thereon. Every party or 
group of parties as provided i r r  section 16-50n shall have 

e right to present such oral or documentary evidence 
~d to conduct such cross-examination as may be re- 

quired for a full and true disclosure of the facts. 
(b) A copy of the record sh.& be available at all 

reasonable times for examination by the public without 

-- - - 

cost at the principal office of the council. A copy of the 
transcript of testimony at the hearing shall be filed at 
an appropriate public office, as dcterrnined by the coun- 
cil, i n  each county in which the facility or any part there- 
of is proposed to bc located. [1971, P.A. 575, S.9.; P.A: 
73-375, 5.6, 12.1 

Sec. 16-50p. Decision. Criteria for Decision Publi- 
cation. (a) The council shall, within ten months 
from the date of application, render a decision upon 
the record either granting of dcnying the applica- 
tion as filed, or granting i t  upon such terms, conditions, 
limitations or modifications of the construction or opera- 
tion of the facility as the council may deem appropriate. 
The council shall file, with its order, an opinion stating in 
full its reasons for the decision. The cou'ncil shall not 
grant a certificate, either as proposed or as modified by 
the council, unless it shall find and determine; (1) A public 
need for the facility and the basis of the need; (2) the 
nature of the probable environmental impact, including a 
specification of every significant adverse effect, whether 
alone or cumulatively with other effects, on, and conflict 
with the policies of the state concerning, the natural en- 
vironment, ecological balance, public health and safety, 
scenic, historic and recreational values, forests and 
parks, air and tvater purity and fish and wildlife; (3) why 
the adverse effects or conflicts referred to in subdivision 
(2) of this subsection are not sufficient reason to deny the 
application; (4) in the case of an electric transmission 
line, (A) what part, if any, of the facility shall be located 
overhead, (B) that the facility conforms to a loag-range 
plan for expansion of the electric power grid of the elec- 
tric systems serving the state and interconnected utility 
systems, that will serve the interests of electric system 
economy and reliability, and (C) that the overhead por- 
tions of the facility, if any, are consistent with the pur- 
poses of this chapter with such regulations as the council 
may adopt pursuant to subsection 16-501, and with the 
federal power commission "Guidelines for the Protection 
of Natural Historic Scenic and Recreational Values in  
the Design and Location of Rights-of-Mray and 
Transmission Facilities" or any successor guidelines and 
any other applicable federal guidelines; (5) in the case of 
an electric or fuel transmission line, that the location of 
the line will not pose as undue hazard to persofis or 
property along the area traversed by the line. 

(b) If the council determines that the location of all or 
a part of the proposed facility should be modified, i t  may 
condition the certificate upon such modification, provid- 
ed the municipalities, and persons residing or located in 
such municipalities, affected by the modification shall 
have hsd notice of the application as provided in section 
14-50] (b). 

(c) A copy of the order and opinion issued therewith 
shall be Served upon each party and a notice of thc order 
and opinion shall be published in such newspapers as will 
serve substantially to inform the public of such order and 
opinion. The name and address of each party shall be set 
forth in the order. 

(d) I n  making its decision as to whether or not to issue 
a certificate, the c w c i l  shall in no way be limited by the 
fact that the applicant may already have acquired land or 
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an interest thcrein for the purpose of constructing the 
facility which is the subject of its application. (1971, P.A. 
575, S. 10; P.A. 73-340, S. 1, 2; 73-458, S.8; P.A. 75-375, 
S.7, 12; P.A.  76-320, S.  I, 2; 76-359, S.3, 7.1 

Scc. 16-50q. Judicial review. Any party may obtain 
judicial review of an order issued on an application for a 
certificate or an amendment of a certificate. Such review 
shall be brought in  the court of con~mon pleas for the 
county wherein the proposed facility is to be located. If 
such facility is to be located in more than one county, 
such review may be brought in  any one but only one of 
such counties. Such review shall be initiated by the filing 
of a petition in said court Ivithin thirty days after the 
publication of such order, together with proof of service 
of a demand on the council to file with said court a copy 
of the record of the proceeding before the council and a 
copy of its order and opinion. Upon receipt of such peti- 
tion and demand, the council shall forthwith deliver to 
the court a copy of the record and a copy of its order and 
opinion. Thereupon the court shall have jurisdiction of 
the proceeding and shall have power to grant such relief 
as i t  deems just and proper, including restraining orders 
and temporary and permanent injunctions, and to make 
and enter an order enforcing, modifying, and enforcing 
as so modified, remanding for futher specific evidence or 
findings or setting aside in whole or in part such order. 
The appeal shall be heard on the record. The findings of 
fact on which such order is based shall be conclusive if 
supported by substantial evidence on the record con- 
sidered as a whole. Any judicial review sought pursuant 
to this chapter shall be privileged in respect to assignment 
for trial in the court of common pleas. [1971, P.A.  575, 
S. 11; 1972, P.A.  108, S .  3; P.A. 73-458 S.9.1 

-. -. Sec. 16-50r. Report of foreczst of loads and ~esources. 
Hearings. Every person engaged in generating electric 
power in the state shall, annually, on or before January 
first, furnish a report to the council for its review con- 
taining a ten-year forecast of loads and resources, and 
each report required to be filed on or before January first 
in each even-numbered year shall contain a twenty-year 
forecast of loads and resources. The report shall describe 
the facilities that, in the judgment of such utility, will be 
required- to supply system demands during the forecast 
period. The report shali cover the ten-year period and, 
where applicable, the twenty-year period next succeeding 
the date of the report. The report shall be made available 
to the public and shall be furnished to the chief executive 
officer of each municipality in the service area of such 
utility, the regional planning agency which encompasses 
each such municipality, the attorney geheral, each 
member of the general assembly, each state department, 
agency and commission named in subsection (f) of sec- 
tion 16-50j and such other state and municipal bodies as 
the council may by regulation designate. The report shall 
include: ( 1 )  A tabulation of estimated peak loads, 
resources and margins for each year; (2) a list of cxisting 
generating facilities in service; (3) a list of scheduled 
generating facilities for which property has been ac- 
quired, for which certificates have been issued and for 
~ h i c h  certificate applications have been filed; (4.La list of 
planned generating units at plant locations fbr which 
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property has been acquired, or at plant locations 
not yet acquired, that will be needed to provide estinlated 
additional electrical requirements, and the location of 
such facilities; (5) a list of planned transmission lines on 
which proposed route revie\vs are being undertaken or for 
which certificate applications have already been filed; (6) 
a description of the steps taken to upgrade cxisting 
facilities and to eliminate overhead transnlission and dis- 
tribution lines in  accordance u.ith the regulations and 
standards described in section 16-501. A full description 
of the methodology used to arrive at said load forecast 
shall also be filed with the council. The council shall hold 
a public hearing on such reports annually. At leat one 
session of such hearing shall be held after six-thirty p.m. 
[1971,, P . A .  575, S. 13; P.A. 75-486, S. 18. 69; P,A. 
76-323, S. 1, 21 

Sec. 16-50s. Expenditures by utilities cs consideration 
in proceedings. The council ]nay give appropriate con- 
sideration in all proceedings to (I)  the amounts expended 

. by a utility for research on generation and transmission 
of the form of energy furnished by i t  and the environmcn- 
tal effect thereof, (2) the amounts expended by such ut i l i -  
ty for promotion, including advertising, of the use of the 
form of energy furnished by it and (3) the relationship 
.between such expenditures. [1971, P.A.  575, S. 14.1 

Sec. 16-50t. Regulations and standr;rds. Hearing. Cer- 
tain expendi:ures excluded in compulation of fsir net 
return (a) The council shall prescribe and establish such 
reasonable regulations and standards in accordance with 
the provisions of section 4-166 to 4-185, inclusive, as it 
deems necessary and in the public interest with respect to 
application fees, siting of facilities and environlnental 
standards applicable to facilities, including, but not 
limited to, r.egulations or standards relating to: (1) - 
Reliability, effluents, thermal effects, air and water 
emissions, protection of fish and wildlife and other en- 
vironmental factors; (2) the methodical upgrading or 
elimination of facilities over appropriate periods of time 
to meet the standards established pursuant to this subsec- 
tion or other applicable laws, standards or regulations; 
and (3) the elimination of overhead electric transmission 
and distribution lines over appropriate periods of time in 
accordance with existing applicable technology and the 
need to provide electric service of the lowest reasonable 
cost to consumers. 

(b) The council map adopt regulations or standards in 
accordance with the provisions of sections 4-166 to 4-185, 
inclusive, with respect to subdivisions ( I )  and (2) of sub- 
section (a) of this section. Such regulations or standards 
shall be in addition to  arld not in lieu of any regulation or 
standard adopted by any other state or local agency or in-  
strumentality. No such regulation or standard shall be 
adopted by the council \vithout one or more public 
hearings at which members of the public are given ade- 
quate opportunity to be heard. 

(c) Expenditures by a utility shall not be considered a 
necessary and proper expense for the purpose ,of com- 
puting fair net return on invested capital, if such expen- 
ditures were incurred (1) for fines, forfeitures and other 
penalties, including legal fees agd other expenses in- 
curred in connection therewith, imposed for failure to 
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comply with any state or federal environmental or pollu- 
f%n standard or (2) in connection with any action 

scribed in  section 16-50k (a) prior to issuance of a cer- 
icate therefor. (1971, P.A. 575, S. 15; 1973, P.A. 

73-458, S. 10.; P.A. 75-375, 5.8, 12.j 
Sec. 16-SOU. Enforcement of certificate ~ n d  standards 

rcqulrements. The council shall tzke rezsonable steps to 
insure that each facility for which a certificate has been 
issucd is constructed, maintained and operated i n  com- 
pliance with such certificate and any other standards es- 
tablished pursuant to this chapter. Whenever the council 
deems it necessary to verify such con~pliance and 
whene\~er the meeting of any such other standards in-  

.volvcs expenses, the person to \ ~ h o m  such certificate has 
- been issued shall be charged with and pay such expenses. 

The courts are authorized to grant such restraining orders, 
and such temporary and permanent injunctive relief, as 
niay be necessary to secure compliance with this chapter 
and with a certificate issued pursuant to this chapter. The 
courts may assess civil penalties in an amount not less 
than one thousand dollars per day for each day of con- 
struction or operation in material violation of this 
chapter, or in material violation of any certificate issued 
pursuant to this chapter. Civil proceedings to enforce this 
chapter may be brought by the attorney general in the 
superior court for any count), affected by the violation. 
The remedies and penalties in this section shall be 
cumulative and shall be in addition to any other penalties 
and remedies available at law, or in equity, to any person. 
[1971, P.A. 575, S .  16; 1973, P.A. 73-458, S. 1 I.] 

Sec. 16-5Ov. Expenses of adminisiration. (a) All ex- 
penses of administering this chapter, including the func- 
tions of the council and its staff, shall be financed.by 
applicalion fees paid pursuant to  seciion 16-501 (a) and 
other assessments as provided in this section. The council 
shall, by regulation, adjust such fees to meet such ex- 
penses. In addition, the council shall make such other 
assessments on applicants during the pendency of thi: 
proceeding on the application as may be,necessary to 
meet such expenses. 

(b) The council shall obtain such full-time and part- 
time staff and consultants as may be approprinte to carry 
out its duties and the pro\~isions of this chapter. 

( c )  The power facility evaluation council may under- 
take such studies as i t  deems necessary to carry out its 
duties pursuant to the subdivision (2) of subsection (a) of 

-- section 10 ofthis act, and may, from time to time, assess 
each public service company generating electric power 
and having yearly gross revenue in excess of one hundred 

' thousand dollars for a pro rata share of the expenses of 
such studies based on the proportion which the gross 
revenue of such company for the calendar year im- 
mediately prior to such assessment bears to the aggregate 
gross revenues of all companies to be so assessed. [1971, 
P.A. 575, S. 17; 1973, P.A. 73-458, S. 12.1 

Sec. 16-SOW. Conflicting provisions. In the event of any 
~nflict between the provisions of this chapter and any 

r l~ovisi~ns of the general statutes, as amended, or any 
special act, this ~haptc;~shall  take precedence. I1971, 
P.A. 575, S. 18.1 

Sec. 16-50x. Exclusive jurisdiction of council; excep- 

Environment 

tion. Eminent donlain after certification. R4unicipal 
regtrlation of proposed location. (a) Notwithstanding any . 

other provision of the general statutes to the contrary, ex- 
cept as provided in  section 16-243, the council shall have 
exclusive jurisdiction over the location and type of 
facilities and over the location and type of modifications 
of facilities subject to the provisions of subsection (d) of 
this section. In ruling on applications for certificates for 
facilities, the council shall give such consideration to 
other state laws and municipal regulations as it shall 
deem appropriate. U1henever the council certifies a facili- 
ty pursuant to this chapter, such certification shall satisfy 
and be in lieu of all certifications, approvals and other re- 
quirements of state and n~unicipal agcncies in  regard to 
any questions of public need, convenience and necessity 
for such facility. 

(b) Whenever the council has certified a facility pur- 
suant to  this chapter, any person joining in the applica- 
tion for such certification shall be empo\vered to exercise 
its powers of eminent domain, granted by the general 
statutes or any special act, to acquire property for such 
facility for the benefit of all persons receiving such cer- 
tificates. 

(c) Whenever the council has certified a facility pur- 
suant to this chapter and the applicant for such certificate 
thereafter initiates condemnation proceedings to acquire 
property for such facility, and it shall appear to the court 
or judge before whom such proceedings are pending that 
the public interest will be prejudiced by delay, said court 
or judge may direct that said applicant be permitted to 
enter immediately upon the property to be taken and 
devote it ten~porarily to the public use specified in the 
application instituting such proceeding upon the deposit 
\vith said court of a sum to be fixed by said court 
o r  judge,  upon no t i ce  t o  t h e  pa r t i e s  of not  
less than  ten days , '  and  such sum when fixed 
and paid shall be applied to  the payment of any assess- 
ment of damages which may be made, with interest 
thereon from the date of such entry upon said property, 
and the remainder, if any, returned to said applicant. If 
such application is dismissed, no assessment of damages 
is made, or the proceedings are abandoned by said appli- 
cant, said court or judge shall direct that the money so 
deposited, so far as it may be necessary, shall be applied 
to the payment of any damages that the owner of said 
property or other parties in interest may have sustained 
by such entry upon and use of such property. including 
reasonable attorneys', engineers' andappraisers' fees and 
other reasonable expenses incurred by such owner or 
other parties in interest in connection with such 
proceedings, and the costs and expenses of such 
proceedings. Such damages shail be ascertained by said 
court or judgo, or a commitlee to be appointed for that 
purpose, and if the sum so deposited shall be insufficient 
to pay such damages and all costs and expenses so assess- 
ed, judgment shall be entered against said applicant for 
the deficiency to be enforced and collected in the same 
manner as a judgment in the superior court, and the 
possession of such property shall be restored to the owner . 

or owners thereof. 
(d) ~ny?rown,  city or borough zoning commission and -' 

inland wetland agency may regulate and restrict the 
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proposed location of a facility as dcfined in  subdivisions 
(3) and (4) of subsection (a) of section 16-50i. Such local 
bodies may make all'orders necessary to the exercise of 
such power to regulate and restrict, which orders shall be 
made within thirty days of any application and shall be in 
writing and rccorded in the records of their respective 
con~munities, and written notice of any order shall be 
given to each party affected thereby. Each such order 
shall be subject to: the right of appeal within thirty days 
after the giving of such notice by any party aggrieved to 
the council, which shall have jurisdiction, i n  the course of 
any proceeding on an application for a certificate or 
otherwise, to affirm, modify or revoke such order or 
make any order in substitution thereof by a vote of six 
members of the council. [ P A .  7.3-458, S. 4; P.A. 75-375, 
S.9, 1 1, . I  2.1 

Sec. 16-Soy. Location spplication for electric 
generating facilities. Section 16-50y is repealed. [P.A. 
73-458, S. 14; P.A. 76-359, S.5,  7.1 

Sec. 16-50z. Acquisition of real property for transmis- 
sion facility. Regulations. (a) No person-engaged- in the 
transmission of electric power or fuel in the state shall 
acquire real property in contemplation of a possible 
future transn~ission facility, other than a facility for 
which the council has issued a certificate or one which the 
council has founrl will have no substantial adverse en- 
vironmental effect, except as provided in regulations 
adopted by thk-douncil. Such regulations shall pzrmit 
such acquisition (1) to avoid hardship for an o\rtner of 

property; (2) to prevent substantial development along a 
possible transmission route u n t i l  i t  becomes tinlcly for 
thE council to decide whether a certificate shguld be 
issued for a transmission facility along that route; and (3)  
to allow a modification of the boundaries between an ex- 
isting right-of-way in  fee and an adjoining parcel of land, 
or of the location of an existing easement right-of-n'ay 
across a parccl of  land, for the convenience of the owner 
of .such parcel. Such regulations shall require thst any 
such person intending to acquire such property shall, 
prior to entering any binding commitment the.refor, file 
with the council a statement describing the property and 
the reason for its acquisition. Such acquisition may 
procced unless the council gives notice w i t h i n  thirty days 
after such filing that a hearing \vill bc held to re\~ie\v the 
26nformity of the acquisition with' its regulat'itins, in 
which case such acquisition shall not proceed \vithout the 
approval of the council. 

(b) A pcrson engaged in the transmission of electric 
power or fuel in the state may acquire real property, and 
exercise any right of eminent domain, granted by the 

=ge~era l  statutes or any special act therefor, for:(. lJ~loca- . 

tion o f a  transmission facility or right-of-way required by 
a public highway project or other governmental action; 
(2) acquisition of additional rights or title to property 
already subject to an easement or other rights for electric 
transmission or distribution lines; or (3) widening 2 por- 
tion, not exceeding one mile in length, of a transmission 
right-of-way for reasons of safety or convenience-of the 
public. [P.A. 75-359, S. 6 ,  7.1 

' -  - : *  
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- 4 '1 4. i . iFi 9.15 b . .? \: i.'~ . 1 -1 ~ 1 . 1 7  G . :L;i n.17 r3.2ir 0 . 4 1  u .  ?l) (:.?c 0.17 ;I . 1 . . 

. ........ . . .  .......... ..... ...... . . .  . ...... . . . . . . .  l r . l . l  - i - / i>  .............. 2 . 2 2  ..b. L i  1.17 .ii.i. '/ . . ( i . : !5 i ) . i7  , 3 . l .S .  !!.21 V.21 0 . 1 5  , G e l ?  12.1. -.- 
1 c7 -;'< - ; .> 7 , ?.kit 11.  c! 1 ~ . i ! \ /  11.17 C: . 1  7 0 .16  G.17 1 1 . z ~  ( J e ? l  u . ? U  U . 1 5  d.17 u.1 
. * -. 
1 1 . 1  .. - 1 . 7 i . I  ~ . 2 ( +  d . c l  U.15 i : .  1 4  1,.1t 1).  1 4  13.17 n.16 il.29 0 - 2 0  b . 1 ~  U.17 3 . 1  



PART 2 

S E L E C T E E  CASES WITH PARTIAL CIVERSION O F  FLOW 



CANTON OF'ERA'TIONAI- STI.II:IY - ALTERNA'T:IVE NO, 1-IJI"PEfi' I l A M  

ELEC'TSIIC: PFIODUCTICIN I N  MILLIONS OF: I(WC.1 
. - .  , ..... .... . . . . . . . . . . .  ..... . . .... . . . . . .  .... . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . - . - . - .... , -  - -. q . .- - .- -- - - 

F'EF WATELK .--.- YECAR- ..--. ---TC~'TAI-----C)I:'TTTTTT--.NCIV V - - - V V  rIEC ------. . J A N  . ...--- MA(IC1.i---AF'R1:I .---- M A Y  .---- JIJNE .--,-. IIJLLY--YYYAUG----SEPT 1 
1765 - I.Y11 :I. , 5 0 0 t 0 0 t 0 1. 0 , 0 h 0 t 07 0t:LY 0 , 10 0 1 2'3 0.24' 0,07 0.0 0.0 0 1 0  

.... 1716 -. 1967 ?,62 ... .0,27 . 0,41', ..... (),30 .......... o,;!:L 0.07 . 0,(3:[, ...... 0.69 0.20 0. 5.6 O t O 1  O t O  
1.967 - 1'368 

-. 
S. 05 0116 0.14 0.57 OeS.3 0t:L7 0 t 5 4  0.47 0,46 0 , 13 3 0 t 1 2  0 * 0 0.0 . 

'LYLE1 -- 196'? 5.2Y. 0,03 0.45 0,5:L 0 t 3 1  012:L 0.37 0 t 7 5  0166 0.35' 0.67 . 0170 0.0 
....... .... .-..... .-.... - 1,'769 - 'J.970 5,45 , . . -  Ot: l . j  .(),75 Ot6:L 0,:L7 0.16 Ot46 0+7(? 0.63 0,5:L 0.24. - .0 ,31  0.1 

J.Y70 - l.5'71 3 t  :LO 0 , 1.0 0 + 0 3. 0.03 0 to2 0.22 0 + 4 5  0, 73 O t  7:L 0 t :I. 2 0.18 0 1 1 1  0.4 
177.1 -. :L'372 6t61. 0 t 4 2 0 , :I. 13 0.52 0.47 0.44 0.74 0,t33 ' 0187 0 +99 O+b3 Ot17 0.3 

'. -, ........ . .  ... .... . - .-.. . .  1972 - 1973 ....... , ,130 -. 0, 5::; 0. 57 0 ,  '72. ..:- 0, 76 0, 70. 2. 0, '70. 0, Ei2 0, 139 0, 34 0. 47--.- 0, 39-- - 0. 4-- 
1973 - I 7 7 4  be03 0127 0.21 .. 0.17 0 e 80 0.63 0,713 0.79 0 + 60 0124 0.20 0.37 0.4 
1974 - 1'375 6,l.S , 0.37 0 42 0.53 0.74 Ot47 0.78 0,65 0.54 0.40 0.40 0.32 Oe5, 

. . .  - - .  ......-.. - . . . . . .  1775 -. 1976 . . . . . . . .  7 ,  3 0  0,92 0.86.- (),rJ(> 0,67 L-..o,'?j. - O t 8 j  0.46 0,.76 0.21 0. I?--.. 0.43 ...-.-- 0.3 
1976 - 1977 4e:LI 0 34 0 + 1 8  0.04 0 6 01  0.06 0.73 0 1 0 1  0.72 0 . 0.20 0.41 0.4 j 

VARIANCE I N  ENERGY PROL'IUCT:I:ON == 1 t 865 

_I_. -2 ....._I_-_... .....I_-... - : -_ . . . . . . . . .  .. .... ... .. .......... . .  _ : .  . ̂ _--- -_.. ._--. . -. -- - . .- -~ ....... Y 





CAI;ITO!-I O t1Et4ATIOP!AL  $,TI.!l)Y - P ~ l F . l i t ~ l . A T T V l r :  I.,l(!.3-!Ji>PER !?At4 , I - 42" L.& 
1 I 

.. - .--' .. . . . - ... --- - I :  I I . .  0 - --- 

A 

12  Y E h R  A V E R A G E S  ----- -,--, ,---- -,,-, ----- ----- ----- ----- ----- ----- ----- ---- 
2.91 0 . 2 1  0 . 2 2  0.27 0.22 0.22 0 . 3 0  0 . 3 3  0 . 3 4  0 .22  ~ . l a  0 .21  0.2 



. . - . .- . . .- - J-~tf~.GT.R.~.~y.ti12.<:lr!i.!(~ T ( I N  ---I.p4.-.1.1.T L.l--I. (,:&C&(')F --.K.kJfl---.... .. . . - . - - - - - I - -  

\ : ! \T~ :~ ' - - - ' I I . ' IAR- - - - - - ' I 'OTAL- - - -~ )CT  ,---- N i ) J - - - - - r l E C  --,- -JArG---,,FEH -,,- v4RCH,--A?H IL-,--)1AY-,--JUNE,---JULY--,,-AUC,,,-,SEPT . 

.- 1 C1hS.--.-I I3 b 0 1 ..41.0.. 11 z - . ( ) .  ..n.S--;~..-1.-1.o.. .I 5--.(!-..1.8.-) ..3 0 . - 0 . .  2.7.- --..- 0.. il h n  .. 1 : L i i  ... 0 On-@n-@..Q- 
I CJ 6,o  - 1 % 0 7 z ,  53 C I . Z P  o.rlk . O . P I !  0 .21  0 .1  17 0.19 0.: 3 IJ U.31 (1.214 0.21 0.11 0.0 
1 9 0 7  - 1 9 6 H  2 .. 3 ':i 0.1.4 0 . 2 1  n.30 0.21 0.19 !). ? ?  0 .%3 0.29 0.30 . O.lh 0.01 0.0 

( -  . 1 ? t o - .  11 (,,--Q. 2 7 . ( 1  ... 3 0 - 0  . . z 6 - . ( I .  2;L  5 . 1 7 9.. 3 0 il . 3  1.-,~..0 . 26:-iJ. 3 1 . 0 .  2 7 - 0 .  1- 
19 f -9  - i 9 7 O  13. 1 4  0 e.1 9 0'. ? E i  0 . 3 1 (1,. 2 2  Q.28 0 . ? 7  0 .3iI  0.31 0.30 0.22 11-28 U.l 
lCi70 - 1971 2.43 0.17 0.11 0.15 0.14 0.21 0.30 0.3(J 0.31 0.15 , 0.20 0.09 U .  2 
i27.1. .: ..-13.-12- 7 ( 1  ... 2 2 - 0 . . . 3  u - 0 . ~ 3  1 . 2 . 7 n . , 3  l o . .  3 0 0 . .  3 1 - - 0  . 3.0.0.. 2 5 . 0 . .  2 . 1 . ~  
1972 - I 9 7 3  3.413 0.31 0.27 0.31 0.31 0 . Z :4 9.31 11.30 0.31 0.25 0 . 2 4  0.29 0.3 
IF73 - 19-14 3 . 2 4  0.21 0.23 0 . 2 8  0.31 0 .2f3 0.31 0 . 2 9  0.31 0 -24 0.21 0.31 0.2 
1 4.1 4 -2 - -~c~  7~-.,4-5n..-3.u~,.xa..~-..3.1-e .31--n.. ~ . K O - . J L ~ . .  3 0 . 0 ~ 2 ~ 0 . . . 2 . ~ . 0 . . . ~ n . 2 ~  L- 
1 9 7 5  - 1 4 7 6  , 3 . 4 %  U.31 (1.30 !, .30 0.31 0 .29  0.31 ' 0.27 0.31 0 . 2 4  0.20 0.30  0.2 
1476 - 1977 2.62 0.28 0.19 0.11 0.12, 0.11 . 0.29 0 . 2 9  (1.29 / 0.19 . 0 .20  . 0 . 3 1  0.2 





1 2  Y E A R  AVERAGES,----  , -,,,- ,-,-- ,-,-, ,-,,, ,,-,, ,,,-, -L-,, ----- ----- ----- . ----- ---- 
5 . 0 b  ( 1 . 3 2  0.37 0.45 0.39 n.40 0 . 57  0.63 0.61 0.39 0.31 0.29 0.3 



.-- - ------ -- - -- 
1 2  Y E A Y  1h.VEkAGES--,-- -,--- ---- - ----- ----- --,-- ----- ----- ----- ----- -,--- ,---- ---- 

2 - 2 9  0 . 1 6  0 .19  0 . 2 0 0 .20  0 . 1 9  0 . 2 1  0 . 2 3  0 . 2 4  0.20 0 . 1 6  0.1 0 . 1 6  . 



I I I :  

I :AI\ ITO~ 9 S J F R A T I l i l ' . I ~ \ L  S T I I T i Y  - f i L T F l ? l \ j P l  I V E  t IC.13 1JPPER 0 4 Y  

b!bT EP-,-YIIL\H-----,TOTi\L ---- O C T  ----, Nl:JV-----C!EC --,,- JPA'----- FKQ ---- "ARCH-- -A IJH IL--,-Fi4Y-,--JU~~IE-,-,JLILY-,,-,AUG --,, S E P T  
. . - . . - - - -- 1 OG5-=..--l!it> b - 1 ..35 ---- t1..-0 - . t i .  i l . l . . - -  fi... lj7- fi... 0 7  o... 1.L-9 .4.7---a. 2d  0. 22-0.. 05-a. 0 L , . o  0 ,.0 

14'0b - 1 9 f D 7  2: . t; !3 0.22 0 .40  0 . 3 0  0,19 0 .06  il.20 0  .57 0.SG 0 . 2 5  0  . 1 3- (: ,, 0 
. . 0 . 0  

1.967 - 19b8 2 - 7 4  0 . 1 5  0 . 1 4  0 .44  0  . 1. 0 (! . I. h 0 . 3 3  0 . 3 3  0 . 4 1  0 .54  C.:. . i, W O  0:U 
. --.-1.5:1;~--.-.1.9~~ O.UL--s.. 04-4. / t . l . o . . ~  ~ . c . . z c - . u . . ~ ~ - ~ I  . 2 . ~ . o . . . s g - 0 : . 5 5  o . . 3 . 4 0  ." s , ~ . ~ a . . u .  

1 4 6 0  - 1 9 7 0  4 .'55 lJ.12 0 .5% 0 . 5 1  ( j .16 0 .52  0 . 4 2  n.5'1 U.5Z 0 . 4 6  0 . 2 7  L.31 0 . 1 ,  
1'97U - 1971  2.67 0 . 0 5  0 . 0 1  h . 0 3  11.0% 0 . 2 2  0 . 4 4  O . S b  0 .54  0 . 1 2  0 . 1 7  0 . 0 9  0 . 4  
1 9 7  1-.---.1Y3.2 5 2 0 . . 4 ?  7--- IJ , 1 5 4 - 0 . . . 5 @ . 1  . 1 0 . . 5 6 0 . . 5 6 . C  . S 6 - 0  . 5 B 0 . . 3 8 0 . . . L 8 0 . . . 4 -  
1 9 7 2  - 1973 5 .  ($3 0 . 5 3  0 . 4 3  . n.61 0 .57  0 . 5 2  0 . 6 0  n.55 C .59 0 . 2 3  0 .30  0.38 0 - 5  
1 9 7 3  - 1 9 7 4  4 . 9 1  0 . 3 0  0 .19  11.47 0 . 5 9  0.4H 0  . S F  0.52 C .S;l 6 - 2 4  0 . 2 3  0 .40  0 . 3  

- .. 97.L.--.1-9.7-5 ---- 5 , 1 . ~ L . 3 F , I J . . . ~ a 5 . ~ J . . - 4 ~ . . ~ . k . ~ 1 ~ . , 5 ~  0..52-L..k3-C1...3L[L..3D2,.33d4~~ 
1 9 7 5  - 1 9 7 6  5 . 5 1  O.hO 0 . 5 7  0 .53 0 . 5 2  0.56 0 . 6 0  0 . 3 7  C.56 0 . 1 9  0 . 2 0  0 . 4  i! 0  - 4  

. 1 9 7 6  - 1 9 7 7  3 . 2 5  0.3s 0 . 1 7  0 . 0 3  0 . 0  , 0 . 0 7  n .5u 0 . 5 1  0 . 4 9  0 . 0 9  0 .19  0 . 4 7  0.3 



~ ! A T ~ L H - - - Y E ~ ~ ~ ~ - - - - - - T ( J ~ ' A L  ---- 0C.l'--,-- NQV-----I)EC--.,,-JAN -,--- FER ,--, ~ ~ E R C H - ~ , A ? H I L  ---- i\?AY,,--JUI.IF: ,,-,,JULY ,,,- -AU6 ,-,, SEPT 
. - . - . . . . -. . . - . ].$(>5. - . lYbf . , -  -.: 1 . 3 2  (I . ( I  1 ....-...---!I, I] 1 . O . ! I ~  (s . ( ) h  ..(I..] 9 ...-..--. !) .4F. 0.24. . () .%O.: ..... -(j,o(i .---- 0.0--,~...() 4.0- 

1 9 5 h  - 1907 1 2 .BS  9.21 0.37 I!. 2 5  U. l t i  11 . 1; 7 1:) . 2 U 0.6: 0 .52  0.24 0.15 0.01 0.0 
190.7 - 1 Y ~ b  2.7d . U.13 (1.14 0.43 II.13 il . 1. 6 0.37 0 . 3 4  J .36  0.57 0.11 .0 .0  0.0 

. . - - . . -- - - - . . . ] citte . -  .... l$I(,y--- -- 3.97 1..[:.0.3 IJ.34 i.i.40 l j . 26  0.19 n.27 o , F . ( j  0 . 4 9  0.31 ~),SO..----O.~~--O,O-- 
l 9 h 9  - 1370  /+ . 1% 0.12 u - 5 3  0.46 u.15 o . “ 3  n.37 11.57 u.&6 0.40 u.21 0.25 0.1 . 

1970  - 1 9 7 1  Z..S1 0.10 0.\)3 0.05 0.02 0.14 1) . 3 6 0.54 \ : .52 0.13 0.16 0.08 0.5 
97 1 ..--.lq-/;i-: ... ---4.9 ---O .3% (I. 17.--.----.O .52 (j - 3 9  ~ ~ - 3 5  3 ,LJ4 () - 5 7  u - 6 0  0 .(>h---.O .44.-0, 14-0 ..z- 

1 4 7 2  - 1973  5.HlJ U.44 0 - 4 2  0.67 0.57 0.51 0.65 0.56 0 .h3 0.28 0.36 0.31 0.4 
1 9 7 3  - 19.14 4.58 0.24 0.10 n . 4 8  0.60  o ~7 n .54 o .l;h 0.46 0.22 0.17: 0.28 0 . 3  

---- . . . . -- . 19-74.--- 1975..--.----4. 6a---.d ,.30-----t,, 3+----(, ,4G----4., 5- (1.. 35 0 , .57 0. Qe---g.. 42- 0...3 2 . - 0 . .  3 0----0-.-2~6---0,3- 
1 0 7 5  - 1976 5.38 0 . 6 3  0 .h6 0 -52 0 .S@ 0.64 0.62 ' 0.35 0 - 5 6  U.19 0.15 0.34 0.2 
1 9 7 6  - ,1977 . 3.13 0 .29  0.15 0.03 0.02 n. os 0.53 0.55 0.51 0.10 3.17 0.35 0.3 

1 2  Y E A R  AVERAGES-,,-- -,--- ----- ----- ----- ----- ----- ----- _ _ _ _ _  _-_-_ _-_-_ ____- _-_- 
3 . 8 +  0 - 2 4  0.27 0.35 0.29 '0.30 0 a46 0 .SO 0 - 4 8  0 - 2 9  0.23 . 0.21 0.2 







I2 Y E A R  AVERAGES-,,-- ----- ----- ,---- ---- - ----- ___-- _ _ _ _ _  _ _ _ _ _  _-___ _ _ _ _ _  _ _ _ _  _ _ _ _ _  ., . 
3.78 0 . 2 4  0.26~ 0.34 0.30 U.31 0.4? . 0.44 0 .44 0.29 0.24 0.23 0.2 

- - -. - . -- --. - - 



~ J ~ ~ ' E R - , ~ Y E A H - - - - ~ , T ! ~ ~ ~ ~ L ~ - - - ~ ~ C ' I ' ~ ~ ~ , - ~ J O V - - - - - O F : C - ~ ~ ~ - J A N - ~ - ~ ~ F E F ! ~ ~ ~ ~ M ~ ~ C H ~ ~ ~ A P ~ ' T L ~ ~ ~ ~ M ~ Y , , ~ ~ J ~ I N E , , ~ , J U L Y , , , , , A U G ~ , , , S E P T  
. . . . . .. - . - .. . - . ] . c ) I , 'J  --..19(.4 1 .31 (1.00 0.02 0..~9 (i.13 (1.17 0.31 0.26 ...... 0.24 0.07 0.0 0.0 . 0.0-. 

1'?f>6 - 1Yh7 2 . 4 2  0 . 2 I. ! . .?ti Q . i h  il . 2 0 i i  . 1 t i  0.19 0 . 3 1 0 . 3 3 0.23 9.19 0.08 0.0 
l ' ~ h 7  - 1cl1,r3 a . 2 2  11.12 0.15 p . 3 ( 1  (i.19 11-17 n , ; '~  o .%2 0.29 o - 3 0  u.13 o . o o . 0 

- . . . - - .- - . . .. -, 19 f  ag...-.-.l.'Jr:4 2 . ,_ ..<1--.1) .(j4. 0 . 2 ( ~  0 .... 31  0 .24---0.21-@. 15 0 . 3 ~  0.33 0 . 2 6 -  0.33---0.. 2 8 - 0  .-0- 
1!?63 - 1c)i 'c) 3.13 u, lh t i  .%4 C .  32 ij . 2 ( I  0 . 3 0 ~1.27  0.31 i) 32  li 30 0.22 0.27 0.1 
1970 - 1 9 7 1  2.29 0.13 0.07 Q. 13 0.11 0.21 0.31 0.3% 0.32 0.17 0.17 o 0 7  0.2 
I 277 1 - -  -1 ' i - lz . -  --..3.4+ i t  .30 0.20 ~ . 3 ?  0. 2:j p . . 2 . 2 . - 0 . : ; 3  n.31..---- 0.31 0.30---0.2~' 0.20- u .i- 
1972 - 1973 5 . h l  v.32 0.27 0.33 0 . 3 3 0.30 0.33 0 . i0  0.32 ' 0.23 0.24 0.2d 0.3 
1973 - 1974 3.2'3 U.21 0.20 0 . 2 9  u . 3 4  0.29 0 - 3 3  0.30 0.32 0.23 0 .20 0.31 0.2 

- .  .- -.... 197 4 ..--. 1.8 75 3 .  50 (1 . 29 . 3 1 0...32 ( j  ..a3 0 , 2.9 o...J2 0 , 3 i u ..2.9-- 0.. 2 9- U - 0 .  . - 2 - 7 4 - t . 3 -  
1975 - 197b 3 . 5 0  0 - 3 2  0.31 0.37 0.3% 0.31 0.33 . 0.26 0.32 0.22 0.18 0.31 ' 0 . 3  
19'16 - 1977 2 . 5 +  0.28 C.17 0.09 0.11 0. OH 0.31 n.29 0.29 0.. 17 0.18 0.33 0.2 

-. . . . . - -.----.-----_.---._---.-.-.-._._________.________-I_ - 
12 Y E A R  AVERAGES,,--, ----- ___-- _--__ _ _ _ _ _  ----- _-_-_ _-_-_ _-___ --_-- _-_-- ___-_ _-_- 

2 .  b4 0.20 0.22 . 0.26 0.24 0 - 2 3  n. 2R 0 - 2 9  0'. 3 1  0.23 0.19 0 920 0.2 
- . . . -. - -- - - - -- -. - -- - 





CAN'TIJN I..OAD E;'rUI[lY .- AL7'ERNAT:CVIS NO, 1.-1II"'PER D A M  

., . . 
WA'l'ER---YEAR ,,,,.--. T I I ' ~ ' R L - ~ ~ ~ ~ C I L ,  I -.--.--- NCIV -------. IlLY1; ----.- JAN ----- I'EB----.MAACI4-,-AF:'RIL----MAY-YY-JIJNE----JULY-----AUG----SEPT 

1965 - 1966 
I='l'iODI.IC'TIUN 20331.0 0.0 
l .  . .  :1.03720 0,0000 
U'T I I.. I %L:O 0 , 1:: 1:) -3 . o t0000 
EACKLIF' 1 0 0 1 2 5  1097 

.. L-jAIl . . . .  -. ........... 1b9710 0o10Y7 
BACKUP B'IEMAND ( IiW) 760 + 8 
DAYS BI<UF' REC4 302 3 1 

.- - - .. . . . .  .- - .. .- -. . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . .  - - . . - . - - . . - . - . . - . . -. - . - - 
1.966 .- 1967 

F' lyi (:I 11 Ll  C T :[ 0 N 4,5564 0,2946 00,5303 0,4045 0.30:I.S 0,2:147 0+43R7 0.91359 3,7363 0*3369  0,2538 0,0593 0.0 
. . S~JRI>LIJS . . .  --.... - .3+ 12V0 0,2266 0 13733 0,2044 -. 0 t 137;3 . 0 . 0343 0 +26:!4 0.1'3496 . 3 0  5Et95 Oo 12349 . 0,1011 - 0.0357. 0,0000- -. 

U 'I' :I: 1.- I ZED 3.04275 0,06130 0,1570 0.2000 0,:1642 Ot1.1304 0.:1763 0.1363. 3 t l 4 6 8  0.1020 0,0727 010237 0.0000 
E A C: l i  11 F:' 0 0 5 4 1 3  0.0417 0 + 0 0 4 1  Ot01l.3 0,0067 0,1101 0,04:?2 0.0 300010 000230 000200 0.0636 0.12YI 

. . .  LI:lAD . - .  ."1,7687 O t  1097 0,161.0 ' 0.2114 ' 0..2509 " 0,2990 0021R5 - 01 1363 ' 3 .  147EI - . 0 +  1251,--.0.0927 - .0,0372.-. 0.1.291 . 

BACKUP IlEMAND (KW)  760.0 3Y7+'3 671.0 1152 th  1240e3 1058*5 0.0 246.3 671.4 509.5 345.6 819.2 
DAYS BKUP RE0 22i) ' . 23 12 12 2 1 23 2 1 0 . 6 19 2 4  ' 29 30 

. . . . . . . .  . .  - .- . . - . . . . . .  . . . . . . . . .  -...-.A- ............... .- .. .- -- ..... - . . .  - - -. -... - - -  ---- ........ -.- . -- - ..-. .. 
, , !: ..'. . . 

- - - .- - . . .  . . . .  ... - .  . .  -." . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . -  . - . . . . .  ... ......... 
1967 - 1.960 

F'RCIL'ILJCTI:ON ' 4 $5799 0.1753 0+2602  0t6092, 0°!:2812 0.21343 0.6561 0.6112 0.5240 0.13457 0.1.767 b t O  0,0962 
... -A -. .. ! ; ~ J ~ ~ L I , ~ ~  ..... 3 t  l65% .. O t  1.3:1.4 . .  0. 13;36 -.Oo4687--. OtOI350 . 0.09E15 Or47:LO .-- Or4774 -- 003792 0 0 7 2 5 7 ' -  0 0  1300.- 000000  --.Or0565 

IJ7'1I-IZEB 104143  0t043Y 0.1.:!65 Ot:!OO5 O o  1962 O t  1858 . 0 ,  :LO51 Oe1338 0 4 4  0 0  1200 Ot0386 0*0000  Ot0377 
EACI(UF:' 0 t  5643 O,O6Ell O+?345 0,0062 Ot05'99 01 1255 0,0254 O.00t34 10 * 0030 0.0007 0.0572 0 00859 0 oOBY5 

. . LOA1:I . -.. -1,9793 0,11.20 Oo161.0 Ot2067.. 012561 0t31:L;3 0.2105 00:1422 .-~00:1.478, . 0,1207 . Ot0'?58 - 000859 . - - .0+1291  - -  

FACIiLIF:' DELMANls (I(W) 76008 U61t9 .A8305 895.7 1240t3 1058.5 585.2 399.4 1 8 2 0 0  5 0 9 0 5  3 4 5 . 6 '  819.2 
DAYS BKUP REQ 2 1'1 26 18 P 18 23 13 . 13 13 6 22 3 1 2 7 

. . .  - -- -. . . . .  . . ...... . . -.. ........ ... . . . . . . . . .  - . .  . . . . . . . . . . . .  .__ _ & _  -. -. -- .. ... " . _. 
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P A R T  1 

. .  . A L L  CASE S - BASIC STUDIES 



CnNTON HYDRO PROJECT ALTEl iNATIVE - I.J~,I,-~ ., 
I I I 

. . 
I .  .- 

I 

. . . . . . . .  i .  
1 ....... - . . . . . . . . . . . . .  C;ApITAL COST BY YEfil? . I N  THOlJSANDS.-- L...: . .  ............................ 
I 

1 
, . 

8 .  

I . ,' I 

: 
_ i ' 

_ . . . . . . .  UNFSC;~~L-ATFD. ..... -- .-..... ~ ~ c h l  A.rl:rl .rl] ....-. - CONTR 1' BLJT I TO. ..- - - - - 
YEA!? COS1' EEi'TIMATE YEAR CIF' PAYMENT, CCIMF'l.-li:TIID COST INCLULllNG INTEREST. DURING CONSTRUCTION 

- 1 
:.I 

1 6 5 9 * b  1 6 5 9 . 6  ' 1775,O 
L . . . . . . . . . . .  ..................................... ....-...... ..----. .............................. ..e-.---.--___--.----_.._.-___-_ - -  __--- . . 

I -- 
0 .  2487 * 3 2 6 3 8  + 7 . 263 I3 *7  , . . . . . 

. . . . . . .  . . . . . . . .  . . . .  ".. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................. -- --.-.: -.---'.-.-.A. * ..-. i < 

CCIMF'LETED CZOST =$ 1 4 1 4  * 4  
FULLY RMORTIZEII OVER 4 0  YEARS = 9 3 3 1 * 1  PER YEAR AT 7 * 0  % INTEREST . 

I . . I . ;--. ............. --.---- --- - -- . . . I 



, - . - .. -- . - . . . . .  - ..... ELE[:l'[<]:(:::C'rY VAI,-LJE ........... ENILR[;Y.--- . CAPACITY WTIjEF\: . TWTAL .. . .: 
I .YEAR M~LLION:; OF' I(WN .CENTS/l<WH S A I... I:: S REVENUI:!; REVENLIES REVENIJE!: . .;.I . 

1 ' 10,330 f! 1 9 5 304 + 6 0.0 0 +,p 304 , 6 . , 

............... 2 . - .. :~(),33() . . . '  ..3+:17 . . . - . . . . . . - .  327.8 . . . - . . . . . . . . .  .0,0 . . . . . .  0 .0 .  ....... :- .. 3 . 7 , (3 .. ..-.......-..--..-.-.--.-.-- . . 

' *  ' ' .  .:I . . 

:! - .I 
. . .  3 l.0 ,330 3.41 J52.7 0.0 .0 . 0 352.7 8 .  

, I  
4 3.01330 3.67 . . 379.5 0 , 0 0.0 , 370.5 . . I  . ' .  . .: 6 .  

...... .-.5 . 3.95 4 0 8 . j  - 0.0 () 0 408,J 2 -..-- I. 0 . 3 3 0 -- ------. . . 
6 .  1.0 1 3 3 0 4.25 , 439,4 0 . 0 . 0.0 439, 4 . . . . / 7 

I 
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15 a % + .  ! I  ' 171.9  ! 394.5 31 .O 2 2 6 .  h 5 .96  
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2 Y Z C Y ' l  . h j b 0 . S  394 .5  31 .0  . . .  1493 .6  8 .12 ' 
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0 .  

-. ...... I ! ~ E S C P L / : ~ E O  .--.-.-.-. :..ESCALATED TU : ........... C O N . T V I B U J . I ~ N  TO 
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! .  +-. .. 5 -. b  " 0 .  ..3 9.9 5 ..... 2  7  • 6 .  ...... -. ... - ... = 0 - L .-., --: .. 0 0 267.6- -  
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1 .  

. . . .  15 6.7 ( 0  6 - 8 5  599 .0  0.0 0.0 5 9 9 . 0  , ,  . 
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2 3 . s  IOUU.3 i9t i .3  2 9 4 . 9  23.6 .' 4R3.4 7.63 . 
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. . ' : * ' c ! ,  
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........... I 3 4 . .  . L % 3 * + U  ................ 376.5 : 294.9 . 0.0 1567.6 ....... :-: 9.92 ..... L-.-- . , 

3 5 2ftU9.1 3 Y q . l  294.9 0 . 0 171S.l  10.25 i 36 2542.2 423.1 294.9 . 0.0 1R74.3 ; ' 10.60 ' 
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3 7 ....... C I H 9 * %  .................. 44n 4 ................. , 294 -  9 . .,.. '0.0 2045.9 . . . ~  --.- . . I"'-- " 3001 .2 475.3 244.9 . , 0.0 . 2x31.U , . 11.38 . . 
! 39 3229.3 503.9 294.9 0 . 0 2430.5 11,AO 
1 
... 4 . .  34'14 0 7  .............. 534.. 1 .................. ,294.9 .................... -0 m . O ? - .  ........... --2.645.7 ................. li!..?4 --..-.: --.----.-.--- .... -i-- 

' ., \. 

LA-----.--- .--.-- --.- ' - -- . -. . ----- .A__ .- 



. . 
! I . . .  . .  .. . . . . .  . . . .. _. '. - - .. ; 1 .--,-.--- :------ __.--.----, 

, . ,PROJECT L I F E  ' I N I T I A L  ENERGY VALUE .' ' . I R R  . , .  . . -  . :... 
. . . .  - . .  

j . . . . . . . .  . . . . 



...... ........ . t - .- - PHI.CE.-ESCULAT.TOiV kA.TF..S : 
. . . -.,,. , . . . .  , , -1 

'h PFP YEAH I t ,  . . . . . . . . . . . .  -. .. .- ........ .L ...... , . . . . . . . . . . . . . . . . . . . . . . .  .. .. ......................... .. .- ___-._--__-L__. ^ -_-..-.---.---. ___-_ 
' ElJEHCiY VALUES 7.60 , . . . 

1 
.! 

, . . . .  O'fHEH IJ IJANTIES , h . 0 0  . . . . . . .1 
...... .. .. . ....... ...................... ..... . .........-......... .. .... I .-..-_-.-I.--.. - .- -. .- -. ..-... -___. _. .....__..__-__._-. ______-- I' , . '!.: ;. I . . .  . . 

1 .  . . 
I :I - .  

, . .  ... ... . . . .  ....... . .  L -..-- -..- .: - .-,I . c  !tPiI.TAL COS1' -HY.--YEAQ .I.N.-THOUSAFIDS .- L. - , ..-.- .- : -----.--.,._----- -.--. ; 
I . . , 
I . . .  . . 
! . % 

, . 
... ..... ---- !?r:ES.C.!lL A:?.EO-.. E.SC.fiL4.TEV ..!!) COtJTH.1 F.VT I f i l l . - .1 .0  .-A_...-.-_.... .. . . 1 yF.nli ct.is-r : i55 1 Il.1Al'E YEAR OF PAYMENT , CovPLETFI )  COST I N C L U D I N G  I N T E R E S T  Du.HING C o N s T H u c T I o N  , . .  . , . ..I I - 1  ' ' ~ k ~ 8 : 4  8 5 8 . 4  918.5 . . . . .  .... . I 

- . . . . . . . . . . .  .- .................. . . . . . . . . . . .  .- . ......... .............. ..-.......-.... $-- -- 
a COtXPLErEI') C05'1 = 5  2283 .4  

[ ' F ! . l L L y  A I ~ I O I ~ T ~ ~ E ~  OVEN 4" YEARS = 1 171.3 PER YE? fiT 7.0 5 TNTERES, I . . a9 



- -. - ............ - ......... .... ..... ........... .- -- . . .1... ..................... ?90JEC1...R.EVENU.E.S. I N .  .THO.US.ANDS . . . . . . . . . . . . .  ... _ :  ........... ......... . .  -...-....- L 1..: ... L -.-. ..I 6 

. .--ELk..CTk.lcITI V 4 L U E  I t ~ l f - ~ ~ Y  .--..r.--.-. C A P b . C I ? Y  L-.--o.?H€fl ........ l'.OTAL 
' .,I 
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1 t! 5.480 10.24 602.3 U.0 0.0 602.3 . 0 i 
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j 6 . - 
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?']137Qe6 . ..,. 3 4 ,  - . . 19+& * I )  ,- - ,  ,..*-,.. 3 9 3  = y .. : ..... ...+-- : .... -1 7 1 3 .... - 2.- 2.- .. 0 * 0  9 6 1 .. :.--_ ..-.------ 
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3 I $  ZbOb. 1 497.1 171.3 , 0 .0  , ad93Q.2 11.37 
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2 1b' j .b SO. 5 137.3 11.4 -19 7 3 . 9 6  1 
--- 3 ..... .....--.- I 7 11 7 ..S3.5 137.3 -. 1'1 . 5 ....... -30 .6 - 4. 02 . t 

. . .  4 189.b  56.7 137.3 11.5 - i l u  .R 4. n9 i.', 1 
5 ' 14H.8 b( \ .  1 , , 1 3 7 . 3  . , . i )  - 5  -10.1 4.15 . . . , I 
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. . I 1 4  f J t i 4  . 4 ,  IUI'.S 137.3 . 11 .5  . 134.0 4.98  
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8 .  I. . . . .  3 0  . . .1%41 , u  257.9- . 137.3.  ..... 1.1 .S .: .~34.3- - - : :~  0.09 -. 
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1. . 3f.l . . . . .  192t.l 0 3ss.u . .  .. --: 13.7 .3 .... -- .. 0 .u -..-14i.';.'.~ 1 .o (1 (1 -.---------. --. .- 

37 ~ U . I C . ~  .Sf?-/. R 137 .3 .  0.0 1547.2 10.44 
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-.. ;!I-I.... 239.Y. 1 4 5 . 7  137.3 0. 0 i. J8.76-3 11 e.39 .------.------ 
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3 0 2.0b . . 0.087 ' 

3 0  2.10 i 

- , -,~-.-.-.-30 3.50 1- 0 .139  
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2 I .US. 7  34.4  7 7 . 3  . f> . 6 -12.6 3.55 

............... . . ....., . . . .  1-- 3 --.. 113. 7-.. ..- 3 6 . 5 .  :.-.- '7 3 -- 6 .6  -6.7 .- L 3.61 
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7  J . ~ c - - +  : 49 .0  .7 'I . :I 6 .  h ZZ.5  3.90 
9 164.U 4 8.8 77.3 . ,  6.6 , 3 1  a3 3.9H 

i 
.......: 1 1-51 w . 7  .- 7 7 . 3  L- 6.6 4  4 .  07. - --- 
i 1 0  1ny.Y . S4.H '77.3 6.6 ' 1 4.17 I 

! 1 1  2iJ4.3 5 4 8 1  77 .3  6'. 6 h?.3 4 .26 I 

..-... ..... ....... .' 
j ' .  1.3 . . .  Z 3 b . S .  bS.3 b.6 

1 L-..:. 1 %  2 1 V ? U  .L. 61  - 6  '17.3 , --.:. 7 4 . 3  4 - 3 7  
77 .3  n7.3 , ,  . . 4.48 

1. 
, ' . ,.: 

[ I ( +  . . 2 5 4 . 5  69 .2  7 7 . 3  6.h 101 .4  4.6U .! 



.... - . - . . . .  

. 
'. ' 

- .- - 

! . . . ' -' I IUTE2NAL RATE OF H E T U ~ ~  S E N S I T I V I T Y  4 N k L Y L ; I S  ', -. -. . ~ . .  . . . . . .  . . 
( ; ,  . . .  . . . .  . . ,  -- . . .  i , .. . . 

... .. . . . .  . . . . .  I .  PF:OJECT LIFE., . I N I T 1  4 ~  ElvERGY VALUE f :  ...'.a I!?&'. - . _. ! 
. . - : : .. ........ . . . .  . . , . : , ' 4  ' Y E C \ ~ S .  p . 4 1 0 ~  T O  Y E A R  1: ',,:'. ' .  - . .  t I . '  ' . . :" ..: , . : .  i ! . . .  1-- ---.- A .  ' I .  

. . .  3 0 
.. , 

. . - .  . 2.00 . . 0.093',' - 
. 1. 

30 , . ' . Z.lU . . 0.101 
. . 

. . . . . . . . 
, 70 . . ' - 2 . 2 0  d , l 0 d  ( 1  30 . . .  . . .  2 - 3 0  . 0.110 ! 

% .  . - . . .  2 .40  30 ,  . . .  - 0.114. :. 
! . ,  
I . . . . 1 - - -- 

e . .  . . . . 
. .  - . . . . .  . . . : 

i - 35- - / - s - U  n-.. 1.59 ----: 
.' 35 . . ' 3 . 5 0  ' 0.157 . . 

. . . ,  
PROJECT LIFE' I N I T I A L  ENEtiGY V t L U E  1 9 R  

- . -. - - - -- ' --4-YLt6!.S.-P-R-I OF:- iG..-Y.Ec!.R.. 1 . - . . - - . - - 

! 4 0  2.00 01104 



P A R T  2  

C A S E S  U 1L 1 ,  U3 .L2 ,  U 3  : I N C R E A S E D  E N E R G Y  E S C A L A T I O N  



1 . ,  . . . 
3 fJFR Y E A R  . . , . . . 

- . . - . . - . . :  !! . .. . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --, 

EIJEH(;Y VAL.UF.5 9.hO . . . . . . . . .  . . .  . . . . . . . . .  O T H E R  O U l N P X E S  6.00 . I 8 . . . , . . I. . . 

. ., ........ ...... ........ ... ...... . 
I 
I 

. , 
I i . .  ,--. :... c e r i  TAL. .  C O S T  - t l ~ . .  Y E A H  . I N  .T.HC~VSAIIDS : :..- l ._l___-__-_._L._I_... ...- 

I 

i . I  . . , . .  ,... . .  UI\!ESCjiLA I ESCALATED .T.!I L.Cl)r?TC7IRI!T'I.OC)C-.jO..:-. ... ,.: - 
I f ( ' f i H  , C 0 5 T tl b '; I 1.1 i\ 'l E Y E A H  OF PAYMENT COMPLETFD COST I N C L U D I N G  I N T E R E S T  DU.KING CONSTRLlCTIGN , . . .  7 
j - 1  ., l t ~ b Y . 6  1 6 5 9 . 6  1775.8 . ., . . . .  . . . . . . .  . . 1 

. . .  
...... .L'-!.rI\.Lfi- .... 4 1 f t V . Y  .r - . . 425 ,boJ  441ft .4 . . .  . .  . 

. . .  . . .  . . . . . .  

I . . --... ............................................. . ' . 
COldPLETi-:U C u b  l = : i s  4 4 1 4  .4 . . . . . r 

. . ,  

I FULLY A M L I ~ ~ T ~ ~ L L I  UVEK 4 0  YEARS' = !b 3 3 1 . 1  PER Y E P R  A T  7.0.b I N T E R E S T  . ' 



* 
*

G
X

~
+

+
3

W
~

J
?

*
'

+
~

i
.

.
I

S
U

 
, 

t
.

s
+

~
(

~
r

-
.

i
~

i
=

f
\

~
:

~
-

+
~

.
r

 
!
 

f
*

.
.

.
.

.
.

.
.

.
.

.
.

.
 

f
'

*
W

C
W

,
c

b
W

U
 

P
P

L
i

L
'

4
F

r
 

~
.

(
I

J
I

-
J

G
;

U
:

I
~

U
.

.
A

J
~

~
-

 
f
 

;
U

y
C

 
. 

! 
i 

. 
.i
' 

I 
9

.
 

1 
F

'
 

- 
I 

!.
 

.
.

 
f 

!'
 

, 
I 

i
.

:
 

I 
' 

! 
i:

 
1

.
 

I 
1. !

. 
I 

i. 
I 

. 
...

 
. .

 
I

.
.

 
i 

. 
. 

: 
.

.
 

I 
I 

!
.

.
a

 
r

.
.

.
.

.
.

e
.

.
.

.
.

.
.

.
.

.
.

.
.

.
V

)
i

 
:
 

U
I 
~

i
l

 
G
 
o
 P

 i
n 
9
;
c
.
c
 w
.4

 r
 
z

:
r
 w

 4
 
c
 F

 
S

,N
 4
-
c
.
e
.
9
 

! 
i 

_
I 

I 
. 

1' 
i 

I 

I 
I 

-
. 

! 
i 

i 
i 

: 
i 

. 
. 

. 
. 

i
.

 
. 

. 

t 

. 
I

.
;

 
...... 

.... 

I-.
 

: 

2
 .! 

:-
I 
; 

1
.
 

3
 



. . ...... ........... - . . . . .  . . . . . . . . . . .  . - ........... ..... .. ... ... .......... . . . . . . . .  ....... . . .  - . -  - -  --* -.-----. . .--I - -.. -.- .- - - __ _________- 

I 
. . 

. CASt.1 OLJTFLO~US NOT INCLIJDIPJG HONfl  A M O H T I Z ~ T I O N  I N  TI~OCISANDS . ,. > . . . . . 
1. 

! 
, '  

- - . . . . . . . . . . . . . . . . . . . .  - .... - . . . . . . . . . . . . . . . . .  . . . .  .- -. . - . . . . . . . . . .  ....- . ..... . . .  ... ...... . . . . . - .  ..-..... -... - .- - - I --- _.-A 

IiJLkEAbES l i E P A I 2 S  OH O P E R A T I O N  b . ADMIN* . .LICtlIJSE 
a Y f  ?P 1rd &C REF'LfiCF:YEI\rT MAIIJTkI~AI?~CF . OVEPHEAO INSURANCE FEE 0Tt-iE.R . ROYALTIES. T O T ' A L '  ' 

( ! ? ?  1J.U ............ 0 1 ; ~  ......... 12.4.  .......... 0 . 5  . . . . . . . . . .  2.H U.0 0.0 $ 6 . 4 -  
2 U.U 0.0 05.6 . 13. 1 .  , . 9.9 2.9 . , , . 0.0 . 9 .  U 91..5 1 
3 ' O.'J 9 v 0 5'3.5 13.9 10.5 3.1 0.0 ' 0.0 97 e U.',] 

................... .. . . .  4 "  . -.. ...... ~ 1 . u .  . 7 , . 14.7 . . 1 ............. .......... . . 3a.3 ( J * o  0 - 0  1 0 Z . 8 . i  
5 O.U 0. D 7tj.1 15.6 11.9 3.5 . 0.0 0.0 1 0 9 . 0  

I 
I 

6 U * O  0.0 82.R . ' ' 16.6 12.5 , 3.7 0.0 0 .0  ' 115.6 
I.-. . 'I_ !J?!! U.0 . Y 7 - F J  17. *b-  ... 13.3 ................ 5.9 0 - 0  0 0 . 122.5,-- 

fi 0 .0  0 . 0 9 3 . 0  . . 18.6 14.0 4 .,2 0 . I) 0 . 0 129.8 , ; 
<,d U . 0 (i. U '98.6 19.7 14.9 4.4 0.0  o.0 , 137.b 

.. i ..... . I U .  . . .  -... . U * U  i. -0 .0  ....... ..., 1uC+.5 . . . . . . . . . . . .  2 0 . 9 . . :  . . . . .  1 5 . ~  . . . . . . . . . . .  4..7 ..... . u * o .  .-.. .--: 9 - 0  14S.Y- 
j 1 1  u.U 0 .0  , 110.8 22.2 16.7 5.0 . , , , 0 .0 .  0.0 154.0 , . . 
I ir2 u .  u 0.0 117.4 23.5 17.7 ' 5.3 0.0 ' 0.0 1 b3.9 

. .  L- . I d  L - u * . !  O*V..- 124.5 ' .?4*Y 18,s 5.6 o.o--- 0.0 173.e- 
a ., 0.U ' 0 .0  131.9 . .  . 26.4. 1 9 . 9 .  . 5 . 9  . '  0.0 ' . 0;o 1Hir.2 ! 

15 . . u .  D 0.u 1 . ~ y . 9  2e.u 21.1 6.3 . 0.0 : 0.0 l r 5 . z  
... . .  . . . . . . . . .  ........... . ...... ...... . . ..., i?O b.. Y ,-. 1. 115 ...,.--..-.. 0 *.u: 0 .  0 3 : 29.7 : 22.4.- 6.7 L 0 0 0  i --.. 2..0..0 

1 7  G .  U 0.0 ' ,  157.1 31  a 4  z3.7 , 7.1 U.0 ', . 0 .0  , 219.4 . . . . .  
l r  ' O.U 0 .  0 l ( i 6 . b  33.3 25.2 7 . 5 . ' '  0.0 . 0.0 . 232.5'  , 

L . . ~ Y  u ....-a__- 0.9 O 17.b.6 35.3 S h - 7  7 . 0 9  L ---- 0.0 O----i-.-.- 0 .0  246.5-' 
7 o O.u . o . u .' 1H7.2 . - 3?!.4. ' : ZR.  3 q.4 - . i  0.0 , 0.0 261.3 ' 

2 1  0.U 0 . 0 19ic. tt 39.17 3 0 . 0  8.9 / 0.0 . 0.0 27b.9 . 

% 4 0 .  0 0 .  0 23t3.3 L 7 . 3  35.7 lU.b .., 0.0 i 0.0 ,329.8 . 
L 25 L .....- K0.!! C.0 z ~ ( J . 5  50.1 37.H ... 11.- 2 L.--Q 0.0 - -  0 .  U i - 3 4 9 - . 0 - - ,  
: % b  0.1) , 0 .0  d h 5 . 5  53.1 4 0 . 1  11.9 . ' 0 .0  0 .0  370.6 .: 

' ,  27 0 .u 0.0 2131 .4 56.3 42.5 1 i . h  0.0 0 . (i 392 .8  ' 
. . . .  

, .2(4 . : .......... 0 * ( '  .U.I! .........." -... 24803 ......... 59.7 ...... 45. 1 - 13.4 . 0 0 0 - J  4 1 b . 4 - . 1  
r: 0 . 11 0 . 0 31.b ..% , 63.2. 47.e 14.2 \ 0.0 0.0 441.4 
3 0 ' .  . U.U . 0 . O  335.2 * ' h7.U . ' 5 0 . 6  15 .0  : 0.0  , . 0 .0  467.9 

,---3 1 .-...----- .-.!I: !!.------..-----!I . C!. .... . :355.3 ... ...L 7.1.. 1 L ...... 53.7 ..-.--- --.. 16.0 0 . J  - - ~ - O g O - - - i  4 6  *.Y.- 
321 u.  0 0 . U 3 ' 7  ti. h 7'5.3 5b.9 16.9 ' 0.0 0 .0  525.7 .! 

3 3  ( I  . 3 11 . 0 39Y. % 7 9 . ~  ' t3 0 . 3 . 17. 0.0 0.0 537.3 ': 
l-.. . j 4  . . . . . . . . . . .  u ! ' J  - . - ;  -- 0.0 .............. ..423*2 : .  ......... ,..84.6 . . .  6 3 . 9  ................... 1Y.P. ..... 0 0. --.--. 0 *.O.-- SYu.7.- 

3 '5 0.0 , . 0.0 4GH.5 V9.7 h7.7 2 U . l  ' 0 .0  0 . 0  h26.1 . 
3 h 0.0 {I . U 475.5 9 5 . 1  7 1  .a . %1,3 . 0.0 0.0 . 6 b 3 . 7  , 

7 0 2.. 5..- -.--.3 1 Q 9 . V  '--.D-• 0 5 ! !4 . ! )  l."O - 8  Thr l  L2;i.6 0:.0 P*o.: 
3 U U.  U 0 . 0 534.2 l01i.b 80.7 24.0 ' . 0.0 0.0 745.7 .: 
.j Y U.U ' 0 .6  566.8 113.3 85.5 25.4 0. 0 '0.0 - .  79b.5 8 

. . .......... . . .  .. ....... . ..... .... . . . . . . .  .................................. ...... . .--. - ........ ........ .- --...-.- I-.. .- r - --. -.: i-i.-iL-.L--.~--- L --.- . *  
. . .  2 .  



. . . .  . . . . . . . . . . . . .  -. ... . . . . . .  . - .  . - - 
- -- . . . . .... . r -- - --.----. - --..-.. 2 - - H E C E . . I t ? : r S .  API.D.. DI.SttbHSEF:EM.T.S~~1.I\II.THOIJSSAI\JDSSSSSS.~S~.~1 ---.-.-,--- . . 

.? 
' . * ._ . ' I  I . . 

I 

- . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 8 _ . .  . . . . . . . . . .  . . -  .. . . . . . . . . . . . . .  . . . .  - --- 
:.,I, t \ I ) b ~ l )  . SINKING. FbND ' tQET FUNDS , 'ENERGY VALUE TO SUPPLY .REQUI,HED 

,? YFpH H I ~ \ I ; I J ~ E S  ' O U T F L O W S  A I ~ ~ I T J R ' T - J  % A T  JON. FOH R A ~ J D  H " Ff!H YEAR ' FUNDS ( C E N T S / K W H )  ' . 
L.. . .1. ...... 3 2  l * Y  . . . .  ! . ~ . 4 .  . . . . . . .  1 .  1  . . . . . . . .  2 5 .  1 . . . . . .  .-1 15; 1 . . . . . . . . . .  4 .29  

/ 3 3 % .  4 9 1 . 5  3: j l . l  1  . ,  -89 .4  4 .34  . . . . . .  ... 3 3 9 3 . 9  Y 7 .  U J i 1 . 1  2 6 . 1  -60 .4  4.40 . . 
i ,-.- '! . 9 3 1  - %  1 ....... i112.b..- ..... 3 3 1 . 1  :.-: iih. 1  ........... .-. . ...- 28.4  . . . . . . .  ..... 4 . 4 5  ....... 

5 r t l 3 .d  109.U 3 3 1 . 1  - 2 6 . 1  , ti +C,  4 . 5 1  . . 
11'5.6 4  ~ i j :  I. C_ . .  S l t j . 6  -. 531 .1  . 2 6 . 1  ,,. 4 9 . 8  

. . , , 5CCr.4 l C , L . 5  3 3 1 .  1  .--._..,.. ---- 2 C . 1  F8.6  ...- ..... 4.. b4.. . 
. . .  --- 

0 2 2 ;  4 1 2 9 . 8  331 .1  . . . .  q4 .1  . .  1 3 5 . 9  4 . 7 2  ; . !  

'I h?,? .-I . i 3 7 . b  ' 3 3 1 . 1  2 b . l  187.Q 4 .79  
I ...... 1'2 74tf*:J A 1rt.S.9 ........... ---A .... 3 3 1 . 1  :- ..-- i - . . % b t l  245.1:.: '- 4.rH7.. . .  . 
: ' 1 1  5 c U . l  1 5 4 . 6  3 3 1 . 1  . . 2 6 . 1  3 0 8 . 2  4 . 9 6  . 

1 2  6 9 t i  . & j  1 6 3 . 9  33.1.1 Z f j *  1 377 .7  5 . 0 5  
;.-.I 3 Y.5.- 1..-- 1.7.3, 8 33 1.. 1 .--.---.-.. L1S.4.. 1  .- ..5 ...1 4.-- 

IH4.2 1, 1 4  1 ~ 7 9 . 7  ,331.1  ". 26.1  . . . . ,  53R.3  ' 5 . 2 4  
I I 5  Ll t13 .3  1 4 S . Z '  . 3 3 1 . 1  Zt.. 1 , 630.9 5.35 . . 
1. 
L-.. 1 h 1 I Y b - 9  -------.---. 2Ur3.4.-- .~... - 331 1. e.: 'c'li:. 1 -.-.-. 732.8 r '5.46 .------, ----.--.-.- -2 

1 7  1 4 2 1  . I t  2 1 4 . 4  3 3 1  - 1  2 5 . 1  H44.b 5 .56  
, l t i  1 5 b 7 . 9  ZjZ.5 3 3 1 . 1  2 6 . 1  9F.R. 1  5 .7  1  
1 . .  3 1 . 1 .  ........ 2 l . . . . .  ... 1 5 . 8 4  ----. - b - - - i  

? 1.l A t ) ' ?  1 . + ibl.3 3 3  1.1 2 6 . 1  1  % S ? .  (4 .... 5 . 9 9  1 
I ;I'l i iUs l .0  2 7 b . 9  ' 3 3 1 . 1  26 .1 ,  ' 14.16.8 , 6.14 . . . 1 . . . . .  I ;.:- % ?  . L C ~  I - Y  . i i i 3 . 6  -. , 3 3 1  .1 it,.. 1,  ._ .  ....... . 1 5 9 7 . 1  ... :.l ..... ,,..:.- ...... 6 - 3 0  2 L ---- 

2 3 d q b 3  ..I 3 1 1 . 2  3 3 1 . 1  Z h .  1 1 7 9 5 . 3  "., 6.47 . . 
7 4  . %'(0u . Z  3 2 9 .  H 3 3 1 . 1  ' ' 2 6 . 1  2 0 1 3 . 2 ,  ' 6.65 . .  

,. .? 5. ..-.?'?.'I 4. 3.- .... .. .3 4 q  6--- - .- . .  3'3 1 ,1. 2 2 5 ~  * h  4 L.--- 
?I3 3 2 4 3 ,  t~ , 3711.b 3 3 1  . i  26.1. 2 5 1 5 . 7  7 . 0 5  I .  

I 
i' 'I .jC~>h.'j , 3 9 2 . e  3 3 1 . 1  . '  2ts. l  2r<0ir.s . I 

. . 7 . 2 6  
. . .  i.-. . ( I ) .  . .,. d ' j , ' ~k *  2 .  ....... . . . .  ' t l h * 4  . -4.31.1.: ? *  1 . 2 - ............ 1 * .....:.. . .  . 7  * 4 9  -..----.-.. .I . 

,I-'' 

I 29 4 r i . l ~  .i 4 4 1 . 4  . 3 :3 1. . I 215.1 3 4 7 1 . 6  7 . 7 3  
I 3 1 )  ~t hhU .il 4 5 7 . 4  . 3 3 1 . 1  " 2 6 . 1  ; 3 8 5 5 . 1  -- 7 .99  . . . . 

. . . 
.............. . .  : ;-.- 3 !- -L 5 t2?J..,t, 4 '9 i> • t! - 3.14 1 r 1 -, !) 0 4-50? - 4  i- 1 . .  . . . . - - - - - - - - - - . - - - r  L..--' 

3 % 5 b d 1 . 4  5 2 5 ,  .1 3 3 1 . 1  0  .'O 4 7 6 5 . 1  8 . 2 9  . . . I . . . . . . . .  3 3 . l ~ l h l  . b  557.3  3.3 1.1  p.0 5 2 7 3 . 2  8 . 6 0  . . i! . . 
..... --- .-I3 .......... b!ljJ.! ......--.. ......-... '?'?'J-.7 -.- 33 l . l  .....---..-.------.... ( I  (1 -i- .- 5H.3 1  - ?  ..-- 8 - - - . - - . - - . - - - - .  2- . -- 

3 5 7 4 u l . r  b 2 h . l  , 3 j i . i  u.0 , 6 4 4 4  2 9 . 2 7  
. . 

. . ... 
3 t! d I 1 l . Y  , 6 b 3 . 7  5 3 1 . 1  0.0 1 711.7.1 . . 9 . 6 3  . ~ . .  

1 0 . 0 2  L :!Y.Z/'i.:..L !.U3.*5 331...1---_ G..:?-: ----.------ 7 5 5 6  0.0 -- - 
i 311 '3 7114 .il 7 4 5 . 7  . .  , 331 .1 .  0 . 0 Hbh7.3 , 10 .42  . . 
i j9  J 1.1 '3 1 4 . b 7 4 0 . 5  3 3 1 . 1  0 . 0 9558 .0  , 10.H6 
L .4 0. ........- 1.1 4.8-8.- ... :.--, H3 L ,,Y,._Lu .3 3 1 .. 1 [J e.0 .10.53,5 3 :: .I 1 r.32 - ---.-- .- - - 



. .  . & -.-.---__ __ . . - -_ ---- ..", _ "_ _ - _ _ _ _ _ -  
1hTEFtrlP.L % A T E  O F  8ETl iF.k  . S E N ~ ~  T I V I  TV AFJALYSI  s 

1 .  . . .  
i - - - - -- - - - - - . . - - -- - - - - . - - - - - - - --- , 

i P F u J t C T  L I F E  . . I  Y I T 1 4 ~  ENERGY VALUE 

I ' - - , 3 . 0  2.u.0 o ..la> .- .r ' 3 3 0 (l . . 2.10 2.20 
-------.- - - _ 

j' . - ,  . 

. . .  . ' .  

.,, - . " :  : .  . .  , : 
. . 

. . _ _ _  _ _ _ _  _. ^ - - -  ------ _ 
. .  . . . 

. - 1 : 
3 0  , 2.30 . 0 .120 

. . 3 o 2.40 . . . 
,: _ . ' 0 .124 

I 
. . 30 - .. . 2.50 -1' 

3 0  ' 2.60 ' 0.130 . 

-3.0. - - - -  2.. 7..0--- 
I 

9 -1.3 3- 
3 i) . . 2-60 

i . '  3 0 .  2.90 
_ . . -30 3..OL - -  9.1.42.- 

j ... 3 0 '3.10 
i 3 0 ' 3-20 
! -- 7 0  --3 ..3D 0.151 

a .  

I : 

30 , . ' 3.40 
j 0 3.50 

. PH(~-JEU.  L I E E .  1 g l T . 1 . ~ ~  -F,~~EI?G.Y_-.V.ALU.E 



I ,< ' . . 
. R PER Y E A R  , . . , . . I  

. ...... ............ ......... . . . . . . . . . . .  . . .  ........................ ........... - .  ............ . . . . . . . . . . . . . .  ........ L.-. - -. - .- : ...- _.__ 
I ENEABY V Y L U ~ S  9 .60  

0THE.k O I J A I U T  I E S  6 . 0 0  . 
... 

--A -.--- -_ . . . 1 .  . . 7 

! . . 
i..- - bI*IESCfiLA T t U  ;-:...kSCfiLk!:ED-..1.0 1 C.ObI%H.Ie.llT ION .... T-0 ..-.. I , 

Y F A ~ ?  C C S T  E ~ ' I ' I I . I A T E  Y E A &  UF PAYMENT C O M P L E T F D  . C O S ' ~  INCLUOING I I ~ T E H E S T  OUR ING CONSTRUCT ION . i . . 
- 1  ' Ib3b.b 1056 .0  . . . .  

, 1129.9 . . . i , ,  

. . ......... -.... .......... . L.. ::-.--..--.: .-.--..----.--- ---. - . . .  ----- 
0 I s H 4 . 0  ' l d 7 9 . ( j  , 1679.0 

- 
. . 

. . tusncs ..... .... z.h.40.. I!.. . 2 7 3 5  . (1 . :..i. . 2 e . u ~ .  0.. -........ ; . -  i, i _ .-..- . . . .  
. . 

. . 
. . .  I , . . s .  . . . . ti 

- -. . . . . . . . . . . .  . . .  '..' L-. ............... .-..... ..... $.-.. - -  --.: --.-& ___...&--J I 
................................................................. 

CO1dPI.E 1 k.0 cub r = : i ~  Z h ( i ~ .  0 , . " .  

: F U L L Y  A I * ~ U H T I L ~ U  UVEH 4 0  YEARS = b 2 1 0 . 7  PEl7 . Y E P R  AT 7.0 '5 INTEREST . . 



-- . . . -- - . . . . . .  . .. .... . ....... - .- .- . ._ _ _  P. .. -..+-....- 
L .I L-. .-.----.----..--- . ': .-.-...---.-_.. F1!?!l?J.F-CT. F!E.vEr?l?.E.L.IPI ... ?HOUfjhF?.DS .._-._--..,. .--.-..: ......... --------___ 

I 
,-----.---.--.EL k 6 ?.!! 1 C .---. . .- v?L.uE . .- .... ENEhGY .CA.PCiCI.?..'! QT.HE9.. T O T A L  : 

. __1 
. . .  

Y F b l <  . MILLIUFIb UF KViH CENTS/KWH S A L E S  . '  ' ' HEbEI\II!FS ' ,  I3FVENUF.S . :. REVENUES * - .  $ .  . . . . .. I .  . . . .a . 
1  7.1IJU ~ a.j.17 725 .4  11 . 0 0 . 0 2 2 5 . 4  

. . ........ i 2 -  1 .  I [ J U  _. 3 . . 4 ~  . . . . . . . . . . .  ... 247 .0  . -0 .0 .  ..... ......... 0.0 .- 247 .0  .-.-.--._.--.-.-.------------L.- -- 
3 - r . l uo  . . .  3 - 8 1  2'10.7 . . n .o  0.0 . .  2 7 0 . 7  . . . . .  i 

0 7. I U U  't. l~ . %9h.'I ( I  . 0 0 . 0 ,, 296.7 

s Z.. 1 u u  5  3 .  0 . 0  0.0 , 3 % 5  2 .- 
h 7 . 1 ~ ~  . 5.U2 3 5 h .  4 ' . 0.0 0.0 356.4  I 
i 7' ' 7 . 1 0 ~  ' 5 . 5 ~  3 4 0 .  h 0.0 . 0 . 0  3 9 0 . 6  I 

. : 
1 10 I . l U u  ' 7 .24 514.:3 0. 0 0.0 5 1 4 . 3  . . 

, 563  ..7 +.A 1.--. 7 .  1uo 7.94 5(?3*7.--___-L._-______!!.. 0.- . ...? .0., 
. 12 7. I O U  rc . -I o 13 1 7 .  R .; . 0 . 0  . o.n . b17 .8  
i i 1 3  .I. i u u  4 .54  6'17.1 . 0.0 ' 0.0 . '  b7'1.1 I 

\ I '  

! '  * 5 

. . . . . .  - - .. . - -  . . . -  - ........... - .. 4 ...... - --..-..... _ _  _ . . . . . . _ . . _ . . . . _ . . _ . .  ... _ . . .  . . . . . . . . .  ....- . - - - 
. . 

2 6  ' I .  1 0 0  3 1  .40  2 2 ~ 9 . 4  .' n.0 .o.o 2 2 2 9 . 4  
1 2 7  ' I .100  3 4 . 4 1  . 2 4 4 3 . 4  0.0 , ' 0.0 2443 .4  . . 
1 ?t' 7 . l U u  . .,. 37 .72  26'17 .9 0.0 0 .0 '  2677.9  
: 2 4  7 . 1 ~ ~  4  1 . 3 4  ~ ~ 3 s .  0 0.0 n . n 2935 .0  : . 
+-3.U 7 l U 0  4 5 . 3 1  3 2 1 b . 8  -.------.--- 0.. 0.-- -.. O.e.0 3 2 1 6 . 8  - 

., . . 
3  I 7 . i u u  4 9  .tth 3 5 2 5 . 6 '  0.0  0.0 . ' 3 5 Z S . h .  
3 2 7. l u b  , 5 4 . 4 2  3964.0 0.0 0  ..0 3 8 6 4 . 0  

. . ! . -  . . . . * ... .... . . 3 3 -  -- .,. 1.'-.-..... 7.  1 0 0  ...... 59 .b5  .. --.. . 4235 .0  . . . . . . . .  - U. U -. 0.0 ....... L.. 4235.0  .--..:: , - - - -  
3 4 I . l U b  . 6 i j .37 . 4b41 .5  0 . 0 0.0 ' 4 6 4 1 . 5 ,  . . . . 
3 'Y I . l U 0  7 1 . 6 5  50137.1 0.0 . 0,.0 5 0 8 7 . 1  ' 

. .  3 . . . . . . . .  * 1 . 1 . .  . 78 .53  .- ................... 5 5 7 5 . 5  ..... 0.0 .l...-. 0.0 5575 .5  L- ----. -.l- 
3 7 7.1110 86.07 b 1 1 U . 7 '  0.0 . ' 0.0. 6110 .7  . . 

I. . ' 
j H  , 7 . l U v  4 4 . 3 3  hh97 .4  0.0 0.0 ' .  , 5 6 9 7 . 4  . . , . . . . ,  

. 3 9  . . . .  1  0  . . . .  * i t * * t t  . . . . . . . . . .  . . . . .  ................ .. . . . . . . .  7340 .3  ' .Om0 - 0.0 7 3 4 0 . 3  1 --...-.---.A 1 

4 0  I. LUU f i~ i tu i t  8 0 4 5 . 0  0.0 0; 0  R045.0  ' 

. ., .- ........ .. -- ..... - . . . .  ̂  &--__.. _ -  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . - . .  .-i--^-._- r...l.-- .._- .-- ..-. . . 



----- .., . .  . . . . .  ..- ....- --... . -- ....... - --.-----. .. a ...... 2 ............. 
I------ C h S H  OUI'FLOLVS N O T  I N C L U D I N G  H O t d D  AMOHT 1  AT I O N  I N  THOUSANDS ' ? 

. . 

* .  .. ........ .- ..... ..... .: ....... ........................................................... .....-. -.-.... ..__._... ......... ........... ----,---.----..,-. 1 ~ r \ l ( ; t t E ~ S t ~ .  H E P f i I H S  ~k O P ~ R L I I  J O N  6 AoMJN.  L ICENSF 

I YF./!H II\1 v+C F ( E l J ~ ~ ~ ~ c l E I \ l T  I4AllvTt.I4/\I:IC~ INSUIIAYCE' FEE OTHER ROYALTIES TOTAL 
................... 

OVEHtIEf iD . 

..... 1 L U..'! 0e.U 3b .h ' .  7 . 3  5.9- 2.8 0.0 L: -0.0 . - . 5 2 * b l  
2 0 . 6  . 0.0 3n.a  . 7.H 6 . 3  , 2.9 0.0 0.0 
3 U i U  0 . U 41.1  8.2 , 6 .7 .  3 .1  0.0 0.0 59 .2  1 

. .  4 ... U*U 0.U . q3.6 . .: ...... . 8 . 7  1.. ........ 7 . 1  ................ 3.3 0.0. - i0 .0.  b P e 7 _ 1  
5 0 . 0 0 . I 1  't s 1; % 9 .2  7.5  3.5 , ' U... 0 0.0 6b.5 I 1 0 I). U 0.0 4q.0 ' 5.8 7.9 3.7 0.0 0.0 70.5 

........ 'I .l! a!J.-: ...... --... 0. U ......................... 31 ..9 1:0. 4 .- . 8 .4  ....... 3 . 9  1 .-.... .O. U -..0* 0.. :-7.4 * ' 7 . 1  i i j  . II (I . U 5 5 . 1  ll .O H.9 4.2 o.O . . .  O . O  
i 9 0.u 1 1 .  u 5r5.i 11.7 ' 9.5 4 . 4  0.0 ! u.0 ~ 3 . 9  . . 

....... ..... .....:......... . . 
1 1  U.U ' 0 .0  65.6 13.1 , 10.6 5.0 0.0 0. 0 

7 y * 2  I . 1 ,.. :..:...IJ u ..---, 0 ..U...:-.T .--..-bl eY....:.: 12.  4 - 1 0 .  0 .  :.-.4- 7 .....-......-,....-. 0 -  0 .Q. 0 HH .Y.- 
04.3 1 

i j i !  u.lr o ,.u ~ J Y  .s 13.9 11.3 a ' 5.3 . O . G  : 0.0 99.9  j 
' I . t ..... 1.2. -.- .!!:() !r.*!J 73.7 14.97. .- l . l * . q  '50.6 CI , *O 0.0 ---.-10?*C). -7 

1 4  U.U 0 ; U 7 t t . l  . 1Fi.h , 1%.'7 S . 9 0.0 ' 0.U ' 11'2.3 1 
1 1 5  ' U. 0 0. 0 H2.H . 13.4 6.3 . ' 0.0 , ' 

I .  

' 16 .6 .  . . . . 0.0 ' l l Y . U  
::.- . I ?  .... u !  lJ ....... -.? 0 . . . .  --.; .. 8 7  -7:. ..:. .............. 1:7*5 .L ..:- ........ ..14.?. .................... $ 0 7  . ..... 0.0 . . .  L-.0*0 ----A- 1 z (1 . d---l 

1 7  IJ . u 1.1. u 9 3 . 0. 18. h 15 .1  . '  7.1 . 0.0 0.0 . 133.7 
1 8 , . O e U  . *  O.U 9 8 . 6 :  ' 19 .7  16.0 . 7..5 0.0 0.0 141 .8  . 

' 1 l . -  ....:..... O ?  [! .... 1 (,'+.5 :.--70.9 l h . 9  70.9 o.:o O...O 150.4-. 
u.0 0. u 110.3, . 2 2 . 2  ' ' 18.0 t i  . 4 0.0 0. 0 153.3  [ a r  U. U 0.0 ' ,  11'7.4 23.5  ,.. 11 .0  a b .9  0.0 0.0 1btl.H 

I . . . .  . . , . . - - - . . - . .  3 

I 
' 4 li U'. U 0.0  355.2 71.0 57 .6  2 6 . 9  0.0 0. (r 5 1 0 e t l  
I 
L-. , . . --_- .----. ................. ..--. a. .-- . .,. a_.. . . . . . . . . . . . . . . . . .  ...-. ... . . . . . . . . . .  - .-: - -.. ---.L..-.-..--..;- ' ' -  . . 



. . . . . . . . . . .  ... - . .  . . . . .  . . .., . . . . .  . . . . . . . . .  . . . .  . . 
H(.INO .. S I N ~ J K G  FUND NFT FUNDS ENEAGY VALUE T O  SUPPLY REQUIRED . 

, Y F A H  HFVEI4UES . UUTFLONS AI.l(?~4T17111'1(,N F 0 k . C '  AhII) H F O R  Y F A H  FUNnS ( C E N T S / K W H )  . 
... ...... . . . . . .  ...... - 1 ........ . L c ~ : , " .  -- 52.b . .  -: d l U . 7  17 .8  . . . . . . . . . . .  -55 .3  . .  . 3 e q h . .  - .  i 2 24.f . U 55.1i : 210.7  17.4 -37.3 4 . 0 b  : .  8 . . : , , , , . ,  . :  

1 3  d7U.7 5 r i i 2  210 .7  17.9 -16 .9  4 . 0 5  . . . . 
. . 

1 ...... 4 ..I-. L Y b . 7 .  .-.,.-- ......... b2.7 . .  . . .  .. 21U.7 -.  .. ..... 17.8 5 . 5 .  -.- .4. 10 
5 3 L 5 . 2  bb.5 . 210.7, " , . . , 17.8 3 0  .% , 4 . 1 5  . . .  . . 

. . 
. . . . .  j 6. 35b.  4 70 .5  210.7 ' 17.8 5 7 . 5 '  ' ' .' 4.‘21 

. c L 3 9 ~ . . t i  .----.---.7 11t.7 210.7 17 .8  . . ~ 7 . 5  a.27 . . - 
' 79.2 . r: qkt5. 1 i i l u . 7  47.4 , . , . 1 2 0 . 5  . 4 . 3 3  . . .  

1 5  rh4.3  ti3.Y Z l u . 7  1 7 . q  i c l h . ~  4 . 4 0  



. . . . .  . . . .  . . .  .- . -. -. . - _ _ _  T ~ - - - - - - - .  

I I vTEPNAL  2 a T E  OF RETURN SFNSITJVITY ANALYSIS  

. . . . 
-- - -- 

.I 
---- 

i P k G J k C T  L I F E  . , I N 1  T I  AL E ~ v E ~ G Y  VPLUE I 1 





...... .-......... .._........__... ...... ............ ...... ..... - -. - - - -- - - - ', 0'0 ' 
0'0 ."' ' 

. . , .- .- - . - L'z'7,C ;"' ." " "Tlfr;F. 
L"Zb'1E ' 0 * (1 0 it h6: " 

, 1 

. . . ~~1'11~ o u o *o ~'1'11~ . EE* '16 nccec H s 
... -- - . 0' O'c)9UZ o,s[ 9z..-.--.----....-. 0'0 .. 0'0 ' 0'44~Z ,, L(1'9H , 

.[)... 
sIqz rs. bL. 

nqr'E --. -..- L E . . 0 ' 
ncr*~ ilt: .-'- 

0 0 . . t~*swcz . . . 0.0 ti* GHEZ SY*IL nrc0r: s c 
-..-----..- -.- ,-.- h091.TZ , 0.0 0'0 . 

c*9vbI. .- O,o 
eo...--,.. 

' h*ol. 1% Lc'S.c) nrr*r: . . .. .... - -- ............ ...... ....... E'q(!hI "..... S9'hS '" cF: ' 
...... . " 

1.. 
'nrc*c . . 

' E'ZIHI 0 ' 0 ' 0'0 E'ZTBI . . ?+7*?S . nrr'f , 

'" 

"1 %r I 
.. , 

' . S'FSYI ' . 0'0 0'0 ... s'I:SJl 99*ii'1 nrc*c ---'--'.---'-------. 
')- 9051 ".O' .------- ...... ,,n ,-I-- .... .-...- G+j .............. IE : . - .r .- - .- - . - - - . -.'fir "-'- 

- ' . 9'r)LCI 0 ' 0 u i) - ki 9 I, (1 1 bE'I'1 1JFF.C ,152 ' 

0 *95? I 0 ' 0 u.0 , o"4s2I ZL*LE , ocr c ;I 2 
0'9'11 1 0'0 0'0 ' .. 

- ... '. . . 0'9'71.1 I+?*tlE orroc L Z ... ... 8. f . ,. 9'4hOI ' 0'0 0'0 ",*fi+OT. O'1'TF Off 'C 02. , 

... ...;.. .. !----Ti--. .. ----. O'LZI U'U 0 ' 0 ...----.----. ..o , b.-. .-....-- U*L%[ I~I-c nc~.~: . s.l I d.'7 T..... 'c 6.SIl fl F.., 
' ----- . 0'0 .- -, . . ri 



W
W

W
 W

W
1

~
N

N
'

k
\

N
 

9
 

S
. 

X
I 
r
y
 
'J

Z 
4
 
.J
I 

'A
. 

..
..

..
..

..
 

-
a

c
c

x
~

k
'

m
c

C
T

.
r

 
i 

4
 

i 
i 

I 
I , I 

o
j
o
 
0
0
 C

 
O
C
!
O
C
O
O
O
O
O
 

..
..

..
..

. 
C
C
O
W
O
C
S
O
O
 

..
..

. 
O
O
C
C
C
 

0
 a
 C

I
.
0

 0
.
0
 0
 C
'
O
 3
 

N
R

,
N

R
N

-
w

w
a

w
w

 
L

T
*

W
N

G
S

3
?

4
.

o
'

L
r

 
f
 
\f

.u
 +
 <
'
4
O
 u

.w
.c

P
 C

'
W

 W
N

.
r

 c
 

4
.
c
 r
 
c.

1
0

 
C
 

..
..

..
 

'3
 
,N

 E
 
\t
 ;

\C
 
L
' 

-.I
. 

L
.

 



I. . . 
" 8L'tl ... 

/ 

--- ----. - ,I'ldEF: . , 
' B.$.O €' 0.0 E'IL ..... ..... . .. ............... H'f If. I Ob 

....... 0 '0--- 
. ,. .' ' h'2 

'" I* " .,$+7r.-..- 
.. hE "- 

+7LmOI L't'8LZ ., 0 0 E'IL 7*0hZ Z' TbTF if C 
1. C ' 

- 
92'91 ---.- -. 9'CIZS?. : 

rj .6" .------ - .b Gzz--,.---.--.. 0 0 E'LI. 
E' L'L 

'.."'.. "" E *v'=)z 
ti + - - . -. .- . . - . n0+cie;! 

. -\ 
""0 

5r: -7 
... 6E.6 V'ELO;! . O'n E'LL E 'SC? t5*G~lF? YE 

I 

---- ----. . 65.H . . L'LLBI 
--"9 "6 .---" .'. 0'0 : ' ---" E'LI 6'122 

LL 
6'41 12 

.' .' hn 7-------.-----.F: 9." VF I 
1 Y '0---- *' ti h I E $- "- 
SZ'H S* LESI ' 0'0 E' L L 4'LbI ~"1~1' .2F: 1 
26'L .' . . 0.3' ' . , 1 !: ' -- --- -..- -... OH'L .--.--.... ........................ ... ............ ... .. b'bdE1 E'LL C'9Y I s*FGq1 

- ' " C, ' ? ' l./- -. "" " .L ' CIq c,I 
. . 0 

-' 

OS'L . H*Y~!T~ 9.9 E-LL Q*S~I ~'9~c-l ti z 
:. ZZ ' L 9'SIOI 9 • g E'LL S'951 n*rs~%~ /-L --.--_.----- Sb ,3 

h.ir6.' 
9e9...-...--.-.-- ----....E ." LI, ... - .. - ...... qe I .*I.-----.-.--. .. ,,'3hT ,--. -'-.L ?-*. .-.. 

tJ % 

I. 
.. . OL'9 . . ~-ZZH 9.9 E*IL Z*~FT q-c,sn~ y;! ,. 

99'9 L'bFL 9'9 E'LL '7'lCI 09+G6 < ,.? .... . . . . .. ......... -- ------..-..a &. , 9.-.- .9- - . , . - ' 3.-'.-. -. '." ' L.. -. ' -..-" - '. "--'------ , p. ,, - 
z. -. , .: , 1 

fZ -7 
(, 

4, ', 
. . , . F"'9 ' .' :. ' .f'CbS 9-9' . ; " ...... , ,. E'LL h*<IT T ?**(-I- . EZ ; 

EH'S +I'OES . 9'9. . E'IL - -.. -- - -.-- -- - ---- - 
, - - tLd -----up-" ..aw- - .. F:'L' ,9 , 

E '00 1 T 9' b21. 
, bn T-------.-7 9q..--.--..-- 2% ! 

. . , ., .' - 7 % 
... L+*S - . .... ,~*'12+7 4.9 ' F ' L. I. . z*kfl C*F~O ' 02 1 

. . $11 : - _____- -- --. OE'S . +, 

, I 
-. -. - - . . -. - - .- -- - .- 6'ELE , 9'9 . . ... ............-. .... .9 . ,..- .... ........... . ,- .................. 4 ... .- . E'LL . 9.26 h*r15s 

,' 6'. Ot'E , 'I ',- ti' --I----- "' ' .?. Zn5. ' . , .. .". tcI '-7 

66'9 b'1hZ . 9'9 ' L L 9'ZU ' . ?'FIT,+ . % I ! 
---- --- - SY '9 ..... . . . -. - 9"tSZ 9'9 E ' 1. 1. 

' ,? 
9.-..-------" ---.- . BOLL E' L1 IbnT'? 

ZL"7 9. . 
$ 

;.:, r, t; '! [.;..J 
, . s 1 

O? '7 b"7bI 9 9 ' %'LL Z'h'Z 1 *QfT tl[ i 
------.----.- .- . ----. . - Ft+7*'7 $""' -'..-" +*'~YI ' 9'9 F'LL F*SO Ea+,9T ................ ....... ........ .. .-....... . ......... , - * - - - 

Q. ' ET ; 
9' 14' 

hSz ..--- " . 

' 92'9 )r0Z2 I . 9'9 O* L1. 1 :HS +7'?(2,? 

.... L1-9 . eS'LbI . . . ' 9 ' 9 E'LI. R'CG. FJ I '72 -- : : ----I f-..9 ' 9' , . L. .L - - - - . - - - - . I1 r 4 
L ()'. 5 1------- ' ..-.---- 

' n;lT h.. 
2 

' 

I*d9 H~*E 9 *c) c !. 1. ~-bt? u*nnz H 
O~*E . . U*ES 9 9 E*II . n“241 ;!-SRI ---. --- .--- -- .......... - ................. - . Zd,E: ..-"" ........ oE ....... ......... ........ . ....... ..... ... b . ,9 c.rt, . - i, i L 

? !. c\ T 
j , S1.E LmL% 9 • 9 c j- 1- nor+ ., 4'251 . . . . c ,I R9'E 9-91 9 9 t: ' L I. q* tiF .?'%rT +/ 

ci .: 
- .- .......... ................ I . ..... - .-. -- *. ...... .". .... ........ 

cj'9 " " 

-. . .9'9 ". . c> , c$K ." . "n.17~" ' " 

. . '7.2- E* 11. 
' 

*, . . SS'E 9 9 f'SC , 6*';1 T Z I A. 
*..-, h+'E . e.01- . q.9 KO 1.L **711: I. ' S It T I I 
-. -._- .......... .___A ..___._.... 

-(H~U/Slfd33) SUi\ln$ "' ' HV3A 303 ' "' ' H Uldil A' A04 .!\lo1 lV'7.I LHnbIV ' ~1.~(iljln0. . '. '<7~'47.7714 '-HV'JA ? 
, U3HIn03k! AlddnS 01 3fllVA A9H3N3 Sill\lllj 1JN u N 0 A 9 >.! I N I\) I s cr141~':! 

,, >. .. I 
..... i .--- ;. - - ..: 1-.- --.- 

. . , SUNVSnOHl NI s~~!~w~s>~~HsIu OIJW :~ld~333tl I . . 2. 

...... ........ . .. .......... -. .... -- -....-... . . -. -. I 
- - -.-..-- 



- . .-. . . . - . . . . - .. - . . . - - - -- . -------- 
I;\ITERIUAL R4TE OF HETUPN SFPJSIT I ~ I T Y  A ~ , J ~ L Y S I S  ' 1 

. --A -- - - ----. -- . . . . PZUJECT L I F E  I N I T I A L  ENEPGY VALUE ' ~ R R  ' . . 
4 YEAHS ~ t - ' I O H  TO YF4R 1 

, i 

3 0 2.50 .0.146 . .  
3 0 . 2.60 ' 0.149 . . 

, . .  
a .  3 0 2.70 ' .  0.153 t 

3 0 .  . . 2.80. . '  0.157 
3-0 - --.2 ..5r.O-. 0 . 1,. o---L 

I . '. 
3 0 . . 3.00 0.164 . 

. . i 
3 0 3.10 . ' . - . .  . - . . 0.167 . ! . .  . .. i 

.- J.O----- . - . . -.3.. 2 0--.. _ - _ . L - -  -- - - 0 .17 0___.___1 
30 . . 3.30 0.173 
3 0 3.40 0. 176 
30- 0 ..1 E 0 1 - - -  

.I R R  Pi iOJECT L I F E  . . I ; . I I T l t ' L  Ei'lEF..GY VcLUE 
4 YEAH5 P2IOH TO YEAR 1 3 .  i :  . 8  _ -- - - - - - 

3 5 2 . U O  0.132 
3 5 2.10 0.136 

3 .,Z 0 -- -- D-..l9 O--. 
, . 3 5 2.3h 0.144 
! , 3 5 2.40 0.148 
1 .  

. - - 351 2..10-: .-.-- . . 0. 1.5.1--1 

- L  1 .  3 5 , 2 - 6 0  . ,, - 0;lSS 
3 5 . . 2.70 : 0.158 - .. . 
3 5 - -  2 ..9 a_- : - J .  l 6 1 ~ -  
3 5 

. . 1 : .  1 . . 2.90 0.165 
. 35 I... 3.00 ' ' ... 0.168 

-- 35. . -. ' .--3 .lo - .  n-. ~-1------ 
3 5 3.20 0.174 

i 3 5 3.30 0.177 
i . 3 5  --3.-4-g 3 . - ..l&ZI. ---- 

3 5 3.50 . n. 1 ~ 3  
1 : J I T I  qL E ~ , J F _ R G Y  .V.ALUE .I RR PYOJECT L I F E  

1 . - G . - X E K ~ S ~ J ~ . O R L O ~ - Y L A R - I  



P A R T  3 .. 

C A S E S  U l L 1 ,  U 3 L 2 ,  V 3 :  G E C R E A S E D  E N E R G Y  E S C A L A T I O N  



%ll,l!i 0k ' H Y ~ ) H O  P*UJLCT ~ L T F U N I ~ T I  Y E  l , l l L l  , DLCI IEASFD E S C A L A T I O N  
... - - . . . . 

, 
I 

4 , ' 
- -  I ~ ~ E ~ C A  Li,.:r,.E n -..----- ESCALA r EDLJ-o - -  c.aFi.Ta~ tjurmrv.---o 
' Y E 4 2  C O S T  kS1T;lbTE ' YEAR OF PkYMENT . , ' C O M P L E T E D  COST I F I C L U D I N G  I N T E R E S T  D U R I N G  CONSTHUCTION . ", , . . .  , . .+ 

. . .  . ;. 
- 1  ' Ib5Y.b 1659.6 . 1775.H 

i . , .  : , > . . . .  . . L. .... -----A -.,.- ,. .--- 2 -.---.......- .... 2 L _ - C _ - . _  . . .  . . 
I 0 .  2 4 6 9 . 3  263H.'i . 2638.7 

. . ... . . .  . . - .  . . .  . . . .  , {L!TI!C~... 4 ! .4,8, .  ...... 4 2.9 Jj 3.-. -.. .. 4 4 1 4  4 .- . . -.-.- .'__._-LL 

I . . .  
. . .  . . . .  . . . . ,  

! f 
L.  - .. . . ....... ..... ..................................................... .... .............. .....- -.-. -- -.-.  2 -..- ------.. .d.-.-..-.-.------..--.---.-..- .---- - 
i COISPI-E r~1.b cus I = B  4 4 1 4 . 4  . . 

. . .  ! F U L L Y  AYOI.(I.ILLI) O V E H  b u  Y E A R S  = 5 331.1 PER Y E A R  A T  7..0 B INTEREST  . , .  .i 



I 
. . ..... .... ............. ............. ..- - - - -. . - --. .. --A --- .......... -. - .- - .. -, ..... _- ...... - ...... "-. ................ -- --. --.-, 
..J . . ... I' 

O'S~O1 ' 
1 

o *% tr o I 0*0 . ' .. 0-0 2r0c1 ~3cc*n1 sz I . . . . 

3 
9'6E16 ', ' 0.0 : ' 0'0 *"' (J.-------- 

a . -- - - -. - . . - - - - . - - 
.9'ht16 i3S't 

-c6. Lo ' ncr'nl t12 j . , T.'Lf?fi---- n C'F'O -o'T--"- , . ,' . . E'Z --:- 
, . C*LRR 'I . 0.0 0.0 . '+'* L~U 6q.h ncr*n~ 2% ': 

. . 
.ogO E'Otl,I 

--- - -- - .- . F'OtrQ . , 0'0 ' Fl'F: 
7 ................. -...- '- "" O'o -...... 

0'* : ': R.'shL"' 
.. -. ' . ..OL'L' -. "."' 

nwbnT 
-nrr, 

12 ; .. -- 
. . 

1 
9'CSL 0'U 0'0 . ' 9 $:sf ti?'!' nrr-nt 6 l 
9'CI L 0'0 - 5,-9 -.----.o., o---L- (, (,) -- - - 0 ' 0 9'Kl L 16's 

8' 5L9'--"" .--. +$' ......... ....-...... - . 
nCc 
nrcfnT 

6' 

)) I j 
. . ,. . 

b'hE9 .> 0'0 0 ' 0 . 6'6E9 . , 67'4 I . . OCF'Ol 
q1 ' 

. , O*C)OQ ' 0.0 0.0 og'9ncc LH'S ocs*n~ 1 . ............. ........... ..... ....... ............... .................... ... - - --------. . ' E.i S-' ---. ( ,. - [, , , - h'F,,S' Qs*si T:*q , 
+T -1 ... +r*€tls 0.0 . . Q • 0 I tl*~~s ' 92*s . ~CT'(IT F. 1 . . 

' 9'+1S 0'0 0 ' O .... -- .- - -- - - - . - - -- ........ - ... . ,- b, + ........................... 
. . ' Y'ClS . El h ' t: - - - -. . - . . - - . -- OFC'Ol 1 1 .... - ,' . . ZLe*, , .. - - - -. - E 0.1. t1i7 o u 0 • o i~c;' n r I. I.-.-! 

sD19'r o • o 0 o S0I9'7 . ~9.t nr~*nr nr i 

f ' 
' O'LC'7 -. . - -- - - -. .- c. , +? - .- - . . - - - - -. --- o. . .......- -- .....-....... .....-..... .- . ................... 0 ' 0 0.0 , 

........ 0 1. r 7 F? • nr~:*o~ II 
*..-. . . . . fiKr. nT --.- 

-/ " ... . . 0'0 ' , U'E1'7 - 6'16c 0-0 1)-o ' ~*TSC ~.L*E 0rc.n~ "" " - L 
- - - -- -- - - .- - - --- - --.-- - - - 'I ... -- .. - .............. ... -- ..... 0 ' U 0 ' 0 . . .................. . ....... ..-..... ............... T'ILE hr;'~ nee-nl , [ ( , t1 -. 

0'0 'rglSF 0 0 .oc~'01 4 
8'2CE 0'0 , 0*0 ' . :. H'ZEC . ZZ'E 0Ff'OI I 

- - - .-- - - -- -- - - - -. -. 1*qrF: 0.0 ... . ... . .... ............. 
I1 11 1'L;TE . . SO'C . , oc;*n1 

0*1i 
-. 

o*n tl*t~h~ 

' 

.. . . 
'7'8hZ h11'5 'OCF*~ f. 

, .... , '1'2~~ 0.0 u • o . : 9'*~kz VL'Z nFc*n c 
S311N3r.3H ~311~3~38 SSnN.dA3H ' S3lVS 

. . 
.- ... --- ... ,vlL,i. tl,HI "..'".. "- - ........... ............. ............ 

*113drl\r3 
Hb\M/SlN33 9 3 I: aV3A 

A 9 C; .~:I,J 3 4 01 A A I.' 1 71 1 k! 1 3 "1 -l:3 

. '. 
I' 

\ :*:!, , , - . . . . , . 
. - - . - -..- ... -- .- ................. - ............... - .................................. ....._...... ..-.-. ......................... 

sd~qvs~ib~i'~ 111 $3;iiil3~3g"*.i3 dr1j8d 
I 

,. -- .. - . . - - -- - . - - . -- -- - . -- - . - . . ............... .... ... . ... ... .. . a,. ., . . - --- .,-- - -.-- ..-- 
" -1 



. . > - - *" ..-. - - . 
'1 3 1 a . . ,  

. . 
, c 

- .-- . . , . . , . - . . . . . .  . I .  . . . . . . . . . . . . . . . . . . . . . . . .  . ..... .... . ........ ....... ............................................. ... . . . . . . . . . . . . .  -- -.-.. d-d -.-..- 4. - .. .  r ) . ,  I : C4SH OUTFLONS NOT ' I b ICLUDING HONO P M O H T T Z q T I O N  I N  THOUSANOS . . . : ,,l' .. -,G 2 . . 
---- . . . . . . . . . . .  . . . . . . .  . . . . . .  . . . . . . . . . . . .  .......... . . . . . . .  .......... ............................ -- -.A 

I t q I C h t A S t S  H E P A I R S  O R  OPEH4T ION  &, ADFIJN.' LICENSE . . - 
Y F i t  !? I, ' IN wC - FcF.PL/~CE~lF;PlT IdAINTENAr'lCF: 

> .  
OVERHEAD INS(1PAr.JI:F: FEE , 0 T H E . H  ' R O Y A L T I E S  . . TOTAL . . - 

........... ...--..I-- .. u.: u ...... (! *u.-.  -.-,. ., tpl .9 .................. 12.4 .................. q.7 .. ......... z.*,f4,... ,U. 0 !).U 6b.4- 

[. : b .ij 0 r 0 65.6 13.1  , .  9.9 .:, . 2 .,Y 0.0 . 0.0 . 91 .5  . . 
. - U.0 0 . 0 69 .5  < 1 3 . 9  10.5 , 3 .1 0.0 . . 0.0 s 97.U . i  . = 

.. . I +  ........... U w u  ................ 0.O . - .  . 73 ,  7 . . . . . .  14.7 . . . . . . .  1 1 , l . .  . . . . . . . .  . . . . . . . . . . .  . . ............. 3.3 0:u 0.0 . . 102*H  .-.: 

I : UrU U.O 7 8 . 1  15 .6  11 .9  ' 3.5 0.0 0.0 ' 109.0 , 
O.U . . 0 . 0 tJ2. R 16.6 12 .5  . . 3 .,7 ', 0.0 . .  0 . 0 .  . . a 

115.6  ; 
. .  ,. - . .. .!-!?'J-..i ------. 0 - u  H7.8.-.: ~ - . - 1 7 . b  13.3 :_-.3.:9 ..... 0.0 .-:i).O ;..12(i.5 ! 1 H 0.U :, - . 0.0 . 93 .0  . 18 .6  14.0 4 , 2 .  ' , : 0.0 0.0 ' 129 .8  7 

I 9  0 .u 0.0 , 9H.h  19 .7  14.9 . 4 ..4 0.0 0.0 . ' . 1 3 7 . 6  ;I , 

- 
. . 1 ..... 1 I! ....... u ..--. L ---_. .-U. U ................. 1 0 4  0 5  _i.. 20 ..9 ,."$ ........-. l S 0 f 3  4-,.?. L 0 -V .  .. 0.u. 145.b.Y-,'! . 

I 1  . 0.11 g ,. 0.0 110 .8  22 .2  l h . 7  S.,O " 0.0 0 .0 .  1 5 4  . 6:. , , j  
1,: . u . 6 .  C!.JI . 1 1 7  e4 23.5 17  e7 5 .,3 0.0 - ! . 0.0 , ,163.9 ! 

,---. 1 3  ~ . . o  o n.0 ----; ......... L... 1 3 4  .ti .----....----l ~ 4 . 9  1 R . . ~ , L  b..fi.-- . . . .... . q.0 P.O.-i--1.73-t!..4 . . 1 4  ' U;U . . 0 . 0 131. ( j  ' : ' . .  , % h . 4  19 .9  5.,9 : '. 0.0 ' . . , 0 . 0  , . 4 . 2  i 
1 15 ' . U.U ' . 0.u 1 3 9,. 9 ? t ? .  U 21.1 6.3 , , 0.0 0.0 .' . 145 .2  i - 
t '  L . - J  f! ... .... O.*.U ........ L ...... ' 3 .  0 .-., 148.3.  ......:....... :.-. ?‘)* 7 ....... :. ......... 22.4 h.e.7 L - 9  s 0 . . 9.9 z!Jb.lY.._~ 

17 0 .  U 0.0 ; 1 5 7 . 1  . . 31 .4  23.7 . 7 . 1  0.0 , . 0.0 ' 2 1 9 , r  . 

. 1 C\ UvU 0.0 166.6 ' ' 3 3 . 3 '  25.1 . 7.5 0 0.0 : ' 0 . 0  232.5 
- 

. ' -.... 1.4 .--- .. .-L ........ 0*!I U..* 0.- 1 7  6 r 6 ..... ... 35. 3 Zh - 7  1 1  .... 7.e-9. ,019 0.. . . . .  0.. U 246.3-' 
I zcr . U.U 0.0 l t 1 ' 7 . %  . 37 .4  2F.3 ..- 8.4 0' . o . 0.0 261;3  .! 

7 1  0 . 0 0.0 . . 198.4 .' . 39 .7  3 0 . ? .  . ' H.9 , 0.0 0.0 . 276 .9  : - 
................. L ..... . U* ! J  .... 0 ~ 9  2.1U.j...: .-.: L -... 9 2 .  1 3 1  . 9  9:-.4- .O:O -..O*'J .---- 2-9 3 &A 

2 3 (j . U 0.0 222 .9  44.b 33.7 10.0 ' 0.0 , 0.0 3 1 1 . 2  
U. u 236.3  

- 
' ,74 . 0.0 47.3 35 .  7 . 10 .6  0.0 329 .8  . . . 0.0 ; . c . . 
C...Z'  U * U  ... U * U  .............. : 2 5 U * 5 . .  .....-.. : 50  1 31 .4  .------. l . l , * Z  0.D- -0.0 3ftY *b--, , ? fl 0.U 0 .0  . 2 6 5  .S 53.1 - 40.1 . 11 .9  ' . 0.0 0.0 370.6  i 

U.U 2t41  . 4  
- ' 1  2'7 0 . 0 . . 56,. 3 42.5 . " .:. 12;6 . , '  0.0 0.0 392.8  :: . . . .  . . . . . .  

.. ...... 1 . .  2Y :... . . . . . .  (J:u ..... 0.0 ........ ' 1 . .  2 9 8 . 3  : 59.'7: ...... : :., 4 5 . 1  ......-... 1.3.4 .--.--.I_ . G . O  . . .  0.0 4 1 b e 4 - i  ' 2 9 :  . u.1.1 0.0 316.Z 6 3 . 2  4 7 . 9  14 .2  . . G.0 0.0 441.4 , j 
I 31) U.U 0 . U 3 3 5 . 2  . 67 .0  ' 5 0  .6 15.0 ' 0.0 0.0 467 .  '9 . : I  

- 
' . 
: 3 1  U ('1 O..U 355 .3  1 -.-.. 7.1. 1 . 53 .7  --.L -----.. 16,..O 0.-O.,- . 0.. 0 4Yb.0- . 

:j ? U.O 0 . U 37h.5  . ' . 75 .3  ' 56.9 . 16 .9  U.0 0.0 .' 525 .7  ' " 1 :j3 0.U 0 . 0 3 9 9 . 2  . 79 .8  60 .3  17.9 0.0 0.0 557 .3  .I . . 
* 

3 9  1 .  ..... ... ........ U :.... :,-- .... 0.0 ... - ........ 4 2 3 . 2  .......... 1.. ......... 84.b ... ...- ............ 63 .9  l9.U -_---.-......-. U.0 .-..... 0 - 0 - - ~ - 5 . 9 O * 7 . _ :  
3 5 U. U 0.0 448 .5  R9.7 67 .7  20.1 0.0 . 0.0 , . h 2 b .  1 

. . 3 6 0 .  b 0.0  475.5  5 5 . 1  71 .4  21.3 0.0 0.0 . 663.7 
' - 

.--- 37 . .  .. U.t.0.: U,.U SU4 ... 0 1 0 0 . 8  2 - 1 6 , . 1 . - . .  >Z...L Ve.0 - -  O e ? u . . 3 . S . ~  
O.U 0 . 0 534 .2  ; 38 106.6  .... 80 .7  24.0 . 0.0 0.0 : 745.7 :! 

i 3 q  u .U 0 . 0 566 .3  113 .3  .; 85.5 215.4 0.0 0.0 .. 790 .5  
- 

LL.. .. -. . A---.-. ... ....... -:- . .-.-.,,-- -.... ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 1  ------ 1 

a 1 ,  . . -  - .  . . . . . . .  . . . . . .  . . 
I 

U. U '  I) . 0 6 0  0.2 '  ' 12U.O 90.6 2h.9 0.0 , 0.0 8 3 7  . 9 - 
--- --- * . L , .-L .. . _ . . .  , . -_-_ .. A-. . .............I.... 1 .....I. ...... ..- ... ---- L. 



I I I - . .- . . . . . . . .  - . . . . . . . .  .... -..- . . . . . .  .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . .  . . . . . . . . . . .  .- . .- 
1101.1O SINKING F U N D  N E T  FUNDS .ENERGY LALUE TO SUPPLY REQUIRED .' ,I . 

. ~ ~ ; n l i  I t t  V k R I U ~ S  O U T F L O b i S  nr.lo.tT 1 c n T  ION F O H  P A h I n  R ' F O R  Y f 4 H  FUMIIS ( C E N T S / K W H )  . -  
... * .  - 1 t . . . : . .ZCd.$j? bh.9' ......... j j l  .I . . .  2 5 .  l . . . . . . .  .-151-.V. 4.25 -. 2 

j 2 . :7z'JFT r 91.5 331.1 , 2t1. 1 .-150.3 4.34 . . .  . . 
3 315.1 ' Y7.U 331 1 il,.6 . 1 . -139.1 4.40 

:I 
. . 

1 .... 't .,- ..... -(.~c.U . lU2.B . . . . .  331. 1. ...... 2hv  1 ..........-... ...... -127.3 . .  . ----. --4..45 .... :, , - ; 
5 3>1 .4 : lUY.0 331.1. d 26.1 : - 1 1 4 . H  . . 4.51 

I ,, .5 'I 1 . 1 115.6 331.1 2b. 1 . -101.7 , :  ' 4 . 5 8  , 0 .  

i -- .Z .3!,.1... L, 122. P 33.1 . 1.. .... 26 - 87. e 4 ..64-- [ "  413.tj : 129.8 331.1 . ,  . 26.1 . , -73.2 4.72 . . , .I 
431.U 137.6 321.1 Zh. 1 -57.9 ' , 4.79 : 

, . 
..!1U ....... : .-..- *'J ..-, .i . . - . - - -  l.vSi.9 3.31 ..1.--.-: --.-... 26- 1 -41 0 6 -  4-87 . . *  

! 1'1 'id'?. 3 154.6 331.1 . 26.1 , , -24.6 4.96 
i 12 514.0 163.5 331.1 '. 26.1 -6.5 5.05 

195.2 331.1 26.1 53.5 5.35 15 huh.U . 1 
13 .......... b3Ve9.-' ,i .2u6*Y . . 3 3 1  -1, ...,.. -.. - 2 6 .  1 :. 75-A .--l.'-.--, 5.46-: --.- ... 
17 (.I 7 3 . H 219.4 331.11 Zh. 1 99.2 5.5R 

. . .  ' 713.0 23%. 5 331.1' ' .  2h.l. . 123.9 , . 5.71 ' I '" 
,... l.? ........ I53  * b  d*cl*.Cj- 331. 1 --.---- -: 26. 1 149 * 9 5 84. - ------.- 
j 2 0  / i f~ ; .  H 2b1.3 j3l:l . 26.1 177.-. 5.99 . 4 

1 21  qt+U . 3  . 276.9 331.1 ' . . 26.1 %Ohm2 ' 5 .14  ' 
n \ . . . . .  . . . .  . . 

?: 
I-. C2 U h ' I * ' +  L-..:.. 2930 h . .  ... 3 3 1 .  1 ., :.-..-.--..I... . .  2 6 0  1 . % 3 6 * h  --,..., :.:. .,S.30 -,-.A._--,-..--~L..- . .  ---.----- . . ?3  Y3l.l 311.2 331.1 .. < b e  1 2hR.7 . 6 - 4 7 ,  I '  . _.. . 

. . i 2 4  4t34. b 3 2 9 .  H 331.1 26.1 ' , 302.5 6 . 6 5  
- .  

--.C3.-- -..i(145.* U 34.9.5 .331. 1 ..-.. L - - - ~ , -  2hr  1 3 1 6-84 
. ?t? 1103.5  b'?O. b 331.1 26.1 375.7 7.05 

I 27 11.b5.3 392.8 331.1 . 2h. 1 415.2 , 7.26 . . I. ..2t?.. ........ 12JO.S. ..........4...... -...- 331.1 . -  26.1 ............ :. 4Sh.99.. 7.49 -L LL- 
' ? Y  1 ~ 9 9 . 5  4r4.4 331.1 . 26.1 SO0.H : . . '  , 7.73 
1 31.) . 1372.2 467.9 331.1 26.1 547. c . . .  7.99 . . 

. . 
L 31 . . .  . . - 1 f + 4 ' ) *  1 .ft46.O ......... 331 .1 .-O.O -.h22*0 L'.0.1---..---, - 
i 3% 153ii.2 5 c S . 7  331.1. 0.0 , ri73.4 , 8 .29  
, 33 1!115.9 551 .3  331.1 . . 0.0 . 7Z7.5 : 8.60 . 
i ,.-... 34 ........ 1'1ub.r. 590.7. ......... 3.j1.1 . . .  0.0 .-.-.-.----..-. 7~44.6 ~.,,--.---.-.- 8.92 - - - . - - - - - - .  L 

. . . .  3 5 l f ' ~ U d . U  b'c'h. 1 331.1 ' 0.0 (444.7 9.27 . 
3 f, I'jUZ.9 hb3.7 ' 331.1 ' , 0.0 90H. 0 9.63 

, . .. 3 . .  ....... ?.V3*5 3310.1 0.0 974.*R.--- ---. 1.0*.U2 ----- . . 
! 3t4 21d2.U . .  745.7 331.1 . . 0.0 1045.1 . '  10.42 . t 

' 39 2 2 4 b . b  7Yil.S 331.1 ', 0.0 1119.2 10.86 . . 
., . i 

-- 11 U . .  .-., . %Abh 3 ........... : 83.7 0.Y- .. . : j 31  * 1 -. -?.u 0 ....... 1.1 9 7 L  - 11.*32---- --.A ---..------- 
. . .  

I 
L . . .  - - ..... ---. -. -. - - .. . .  -. ..... ---- --.-..--.. -. -----.. . . . . . . . . .  ----. . . .  --- . . . . . . . . . . . . .  .A& --- .A 



L+J &J LI .y ,; . c,r . . , .  2 u v u $J w !.J h.j .:.., 
. . ., . - .  

. I .  . 

- .  

- . -: . . - -- --.- -. - . - . . --- _ _ _ _  _ 4 
. , - .  I R T E R N A L  RATE OF kETUHiv S E R S I T I V I T Y  A N A L Y S I S  

. . . > ... . , .. , . 
----- --- . . .I 

-------_. _ _ _ - - _  __.____---- 
. F F O J E C T  L I F E  . . 1141 T I AL ENERGY VALUE I P Q  

. C , , .. . . ! 
3 L .  s . 

2 L O - A .  -05 4 , .. .:. . .  . ..- . 
I- . 30 . . . 2.10 . . . , ?.' . !  ..! j : ~ ~ ~ ~ ~ ~ , . : ~ ,  , . :.' 3 0 

. ; ,  2.20 . . n.062 0.05R . ,I ! 
. . . . - . ' _ . .  . .  ----- ------- - 

, . . . . . .  .. . . 
' . ,- ,. ... . 1 : . - - ., . ----- -. -- .- ---.- -- ---7- --. 

. . . . .  
J' 

3 0 
- .- . 

.. . 2.30 0 . 0 6 6  
3 0 2.40 . 0.070 . .  

30 , f . . ~ 2.50 -: . 0,074 
. .. 

3 0 .. 2.60 0.077 
3.0.- 3-10 n. G E 1 -  . .  

! .  
a . 3 0 2 - 8 0  0 . 0 h 4  . . .  .. . . 3 0 3 - 9 0  9.087 ! 2 

I - 3.0.- -3 LO-(L - -  -.-.. .I-i) ..0.9-0--' 
3 0 . .  . . 3.10 . 0.094 
30 . . . . . 

. , - - .  ' 3.20 0 . 9 9 6  
-3- - - 3 . . 3 0 -  0 . i lY9- .  .--- 

.. . 3 0 3.40 . . I. 0.102 
. . 

! . 30 . . . 3.50 0.105 
I - - --PKOJE_CJ--L.I~E--~ 81 T . .LAL-E~~EE;GY. -vALu .E '  IW-- -,-..- 



. , 
. . 

C A I ~ I T O N  HYDHO P H O J ~ C T  ' L I L T E ~ N I I T I V E  U - L ' ' .  I lECHE4SEI) ESCAI -ATION 
1, 3 2 

1. 
. . 

'h PEI< Y E A R  . . . 
I .  

9: 
. . . . , '  . . .  . . .. ........ ........ . . .  .......... 3 .  . . . . . . . .  

. . 
. . . . .  ........... .... . . . . . . . . .  ---.- ' -. . , . . I  - -- .1... - -- --- L J * 

I ENEHGY Vhl-UES 5-60 ! . . .  . . . .  , O T i i E H  GUANPIES 6 . 0 0  . . . ., 
C 

I .  . . .  



: 
C

C
t

C
C

L
l
-

C
i
-

 

c
c

i
c

 C
C

C
 C
 

C
,
C

 
! 

c
c

c
c

c
c

c
c

,
e

 
f 

I 
I 

I 

I (1
. I 1.

 
i i I ;, I I

.
.

 



~
'

~
C

C
~

~
O

C
'

~
C

C
~

C
C

C
C

C
C

C
C

C
,

C
C

C
C

C
 

..
..

..
..

..
..

..
..

..
..

..
..

 .. .
 

C
.
C
 =

 C
:
C
 c
 
c
c
 c
 
c
 
c
 c

 
c

c
 c
 
e
!
c
 c
c
 c
 
c
 
c

i
c

 c
 

..
..

..
 

C
'
C

C
 C
 
C
 

I 

.
.
*

.
 

C
C
C
C
 

! 

r
C

r
C

'
~

*
l

-
r

C
c

C
 

- 
8 

I
 4

 
9
.
 w
 c
 t
i 

w
 n
: 

r
r

c
 c
 G
J
,
 3
 
+

.<
 o
 m

:
~

 
CT
: 

W
:W

 c
 

-
~

U
.

Z
~

3
9

r
>

4
C

C
C

U
-

1
k

'
U

(
i

.
f

C
.

*
X

U
-

G
 

..
..

..
..

..
..

..
..

..
..

..
..

. 
~

;
~

.
~

~
'

I
U

;
~

\
C

;
J

~
E

~
X

Z
;

~
~

C
.

~
X

 
-
;
+

;
J

.
3

c
c

~
r
j
r
a

 

N
4

 W
.Y

, 
W

 
D
 
Z
.
'
 

i 
.: 

z
. *

 
f 

j 
; 

2
. 

!. 
i 

i 
3

:
 

C
O

'
C

 0
 
O

C
C

,
O

'
O

C
 

..
..

..
..

..
 

O
O

C
O

C
O

O
O

~
0

C
 

1
.

 
...

I..
 

1 
:.

. 
.

.
 

. 
I 

i 
1- . 

I:.- 
i 

i 
,::I 

.
f

 
_

*
 

:j 
! 

N
' 
R

 
w

 N
 N

 N
 c
.
 
r
 r
 c

 
r
 r

'
r
:
r
 

c-
. 
r
'
r
 

I
'

 
0
.
 3

 W
 
w

.-
 

C
 

=:-
A 

a
 

w
 w

 E
. 
t
i,

N
 r
 
r
 0

 -
0
 <
:
2
 T.
 
4

:
4

 4
 

.L
 

L
1

.
C

 
Cr
. 
u
 - <

:
a
 CT
 

C
 C

 u
:C

r 
R

l'
U

 \C
 
C

.(
r
 L

i 
=

 



, . 
............... ........ ......................... L .--.-- - - - ..: ......... r . .  ..,- ... -2- -- - :  . . .  . . . . . . .  2 . __i . 

I 
I U 0 111 I3 S I N K I h G  FUND NET FUNDS ENERGY VALUE TO.SUPPLY REQUIRED 
I YFPW H F V E I ~ r l J t 5  OU'TFLOWS, A ~ J I U ~ ? T T Z L . ~  ION . F O R  P f i b l o  R . Y E A R  . FUNDS (CENTS/KWH) 

i 9 
. 

3UUiC. H 3 . 9 210.7 ' :, 17.8 . -12.1  4.40 - . . '  L... 1 0 ,  ........ " .H l? *k .  ......... - .-,.--- bF*Sr . 4 1 0 . 7  17.6 i 0 . 3  . 4 . 7  . . .  . . - . 
1 1  334. Y Y ( t . 3  2111.7 17. A 12.2 4.5'3 - .' ' 1 %  3 5 3 . 7  99.9 2 1 0 . 7 ,  17.8 25.3  ' 4 . 6 3  . . 



. .  . 

- .  . . . . .-- ---- .--- ---------- - .  . - -  - - .  - 
' 1 .  

. . ,  
INTERNAL . ' R A T E  O F  RETURN SEr . iS1T J V I T Y  A N A L Y S I S  . -; . . 

. .. . . 
" : " -  . . . .. . . ! 

. .  . . . . . --- --.- - - ___ _ - --7-. 

. P ~ O J E C T  L I F E  I N I T I A L  E N E R G Y  V A L U E  . , I R R  
. ,. 



I . . 
'X PER YF.AH . .  , . . .  : .  

. . 
'. . ... . . . .  .-..... . ....... . *  . . . . . . . .  . . . .  . . . . . .  ' .  - .-_. __ 

......I ... . . . . . . . . . . . .  . -  ............ - .- . . .  - ...-- 
E l \ r F l ~ ( . i ~  v ~ L t J t . 5  5 .60 .. 

I 
' HbCKUP F_NEll.CiY . 0 .0  . ' ".. 

. . . . ' . .  
.. ... . . ............ . .  . . . . . . . . . .  r -------..-.-------:-.iz- C! l 'MER -OUAIIT.I E S  6 0 D. .:. ...-: -- ................--..C!... - , 

. . . , 
, . I 

. . . . 
I . . 

. . . . .  
... . ...... .. ... ............ ....-....... ..... ...... c.: ..---.-.- - - - - - -. I-.. L .___ .-.-- -- _ - 

C A P I ' T A L  COST HY YEAH I N  1HOIJSANDS ' . . 
, , 5 .  . . 

... .. . I-. --- -- _ _ _, _ _  _ _ _  __.___________ 
1 UI~~~:SCI~I .ATE:D .‘' ESCALATE11 T O '  CONTI? I H l I T  I O N  TO 

'- 

. '  . I 

: Y F h H  COST t s ' r l k i ~ ' ~ ~  Y E A R  OF PAYMENT COVPLETED COST I M C L U O I N G  I N T E R E S T  D U R I N G  CONSTRUCTION 
. - . . 

I 
. . .  , "I' 

. . I  ---- .3?.7.=..4 , 397.4 .: 41ir.S : L-.. . . ----. '. . ' . .  

COMPLETED C O S T  = %  1033.5 - 



. ..... ...... . .........-. ......... ......... , . . . ...._.... ......- ...... .-.. -._ ...:._....... ..._-.- .. .: , -..-----. - --- - - .- - - -. - .- 
8'29L 0'0 0'0 H0%91. . .......... --..---- .- -. -.--.--. - .. E*22L-. -.. .. * ..... -" . o,O." 'E'.zZL " "' .......... 

Ih'ZZ 6Q' TZ.. OCF'S , fl , 0 '7 
" '6F:"'' 

... . O'tlffI) , 0.0 0.0 o • +Y Y csbni! 0rc-r ti r 
0rr.r LC I 

----. B'L'?'? tl ---------. 
0 ' 0 ................ 

' 0.0 ' - .. . ......... ....... . ... ... - - , - 
H'L479 S'l'hT q...--....-----....-.--Zb. " , 4E "": 

.,. ' . 6'01iS 0 ' 0 0 ' 0 6'OHS . '7tl'l.l , 0 C.? C Sc , 
... 

I'OSS . . 0'0 0 ' 0 1 ' O$S %soy 1 0rr.F: VC ! .............. ........ ....... --.---- . - - -. - -. . -- - .- - " *O--.---...----..<-.. .. o.o. . .... ..-6.0z ....... +9 I , - , 6'02s 1 
. - L . . c c.. -.I E0E69 . 0 ' 0 ' . " . 0.0 E'Ch'7 IHeC1 0r.y.r . . %F: 

. '" l'L9tl . . 0 0 , . 0'0 0sr*c ' 
----- -... -..o.*-O'-' ------- O.' o' Rz 6 ;; 1---.--. 

I ' L99 
. $ + . - --- -- 

EO'tlI * I E: 
,, 2 ?l'G- 0 E--- 

. . hew 1'7 o • u 0.0 . h-~~f.. : RS*%I I orr=C' h z 
L'96E ' 0.0 0'0 . . . . . . L' QhE 16'11 0rC'E (3 % 

, .. Q*l;LE :. 0 ' 0 0'0 ' . . , . . ~*GLE , HZ*II orcar L 2 
L'SSE: . . . . 0'0 0'0 , ', ..: . . . . L'SSf 99. ti 1 OEF'F: . 9% , 

I b 
....... ...................... . - .. - ... - - . - - - - ................- -......-..-...... . . . - . . 

. . ' I 

. .- 
. . 

.7--~---.. .- ................... ; .... :.. '- .................. 1 ...... .. ... ...... -' 
. . . . . . 

. / 
6'9E E ' . ... . 0'0 6'9f't 21'01 . , 0FC.E 5% ; !! 0.0 

I 
... : 0'61f ,. 0 ',U 0'0. . O'hlE H5.6 n~c'c 92 ; . , 

-- -. 
I z or-7- 

. - - -- -- ' .O-----.---.---.- . ,- L.nm 6----.--' .Orre E2-"- 
. I .. '.' .. 0.0 ... :; ... 0.0'. 1'992 65. t3 n~c *.E % 2 

. . 
~*o/.z ..',so • 0 o o ET*~ ncr0r . T 2 6'01.2 

....... ............ .... '.......... 9SZ o. o.. ...;- .............. O'o .s.9c;z' L' 0 $-c . C. - ,. .- : % .. -' 
. . , . 4' . . 

, hgZt?Z .ow", ' . . 0'0 . .6*?tlZ . . 62' L, 0FS'C 61 I . , 
.r . 0'0 0'OF:Z OCC*F: ni i -.- ---- Q ?.:----- ..@- .o . L,l z...-.-:. ,c 5 • 9 ------7----0 c . $7----- Ob(1€2 . 

. 0'0 16.9 

. . Ll-'-" 
. . E'902 . .. ' 0'0. . , O.o 'I, : . E'902 61 '9 OSF'F: 9 I 

'7'561 . . 0'0 0'0 ?7*<h01 ," 7------0 --.-. . - .- -. - - -. . .... 
L9'4 

O.. Q.l;--.-.-..---.----.... &.9s OTCIF: sr . 
. s . 0 0,- . : .. ,S..y-,7--...- L 

. . 
..I 

. , $1 .:T .' I 

./. .: Z'SL1 , .' 0'0 . , 0'0 . . Z'SLI ' . , . 9~ 'S ... ~cr*~ . E[ ( 
' 6'591 ' 
- .. 0' 0 . 0'0 b'S91: 86.v , Or=*F: ;? 1 ' * ---- - ---.. o. .o .. , . . 
1 --L s 1 " -7-' 

+--- - --0 'r.F" .c-.--.-... A.- 

... . . .... T.T---, 
' B0i)t7I ' 0 ' 0 0'0 ' .' H*\{VI ' Ltl'cl OFF'F 01 1 

i 6.0'71 -- ---.--- - - -.- .. - . -.--.-- ......... ......... . -....... .. ... O'U ' 0'0 , h'0bI . .C7'f * + Ccl " + - ...-:--: ...- F: , -,. - - .ncF*r h 

p 
' . '7'ECl 
, €*QZ1 0 ' 0 0 0 , €*qr?,I hLgE OCF'E: L 

... 9.611 - . . 0'0 0 '0 9'611 bS't' ' 0FF.F: 
f4 

! 
. f 

L - .--- . ,,.. --.----.- 2. , , .o .---. -- I I ........... . - 0 ,, . E-'----- :. J ,. E'EI 1 
E'LOI ,, , o • o 0.0 , E*Lnl ~7.c '0r~:*r 1) 

i ?*rnr 0 • 0 o o 9*in~ sn:~' ocr*~: c I 
,-- - - .-- -- - - -. . - -, . . -- . --. . % 5.3 ' 0. .... - ... - .....-........... (,'O'."'.'~' - - --. l'Sh. ....... '--.....-. ""bR .................... or <.' .- 

I z ..' ---I 
1'16 o*u n o 1.16 +I:L ncy*~: 1 

I ... S3n~rlA3tl .-- . ,v ,Ldl ..... .. S>~N~A~H SiIflN3~3el . a3Hl .u....d-..-.--. A.i I ,v .av 3.- S~IIVS 1imn/s1~33 HMU ~n SN,;)II~IW ~AV~IA .; 
, . .. , .-- I.. A: 



. I 

I . . .  ...,.. . I . . . ._ . . . . . . . . .  I l l C t ~ k f i ~ ~ . S  ...... H ~ P A ~ ~ S .  UH. .... OF?EH!\ T1UF.J ri ..... :. ... APMINr . . . . . . . . . . . .  -; ..-. ... .LICENSE l34CkUp ...- --. .:-. . .  -:-- : 
j YF:AH 1 i\l el C REPLACEMEtdT.  MA I NTEl\lbNCE OVERHF'kD XNSURAtdCE FEE ENERGY ROYALTIES . T O T A L .  

I 
1 U.U 0.0 . 2 % .  7 4 . ~  ' 2.1 2.  (3 0.0 0.0 3 2 . r  

- ,  I..-? U:I! - - - . .  ....... !J.U ..... 24 .1  5 . 1  ...... 2..3 d.0 0.0 0.0:- -34.4- 
. . 3 UeU : I1 . 0 25'. 5 5.4 ' 2 . 4 .  .. 3 .1 ' 0.0 0.0 36.5 ' 

4 U.b 0.0 . 27 .1  5.7 2 .6  , 3.3 0.0 . . 0.0 38.6 ; - . . .  5 ------- L- 0.U 0.0 -.-.--.-..-.-...-v. dB.7 6 . 1  2.7 3.5 ........ 0 . :  . -  0.0 41.U:-' - .  
h t i - b  U.0 3U.4 h.4 2.9 . ,3 .7 0.0 0.0 43.4 
7 4 0.U' , I) . 0 32 .2  6.8 3 .  n 3.9 . 0.0 ' 0.0 46.0 

,--.. .r! ....... L-U. * g  - -  o.,.u 3 4  ,2 7.2 3 .2 4..:2 .....---...-.. .,n • 0. 0. 0 38. ti,--. 
I 

C? 0 . U 0.0 36.2 7.6 3.4 4 .'4 U . 0  0.U . . ' 5 1 . 7  
I 0  U. U 0.0 38 .4  0 . 1  . .  3 .6 4.7 . 0.0 0.0 54.8 : ; . . 

! 
L .  1 1  . . . . . .  .. U * U  --.-: 0.0-  - ...... 4(!.7. 8.6 .....:....... 3.8 ............ 5 s ' O . i  0 0 0. 5H *.!-- 

1 2  U.d u 20 4 3  .'I 9.1 4.1 ' .  . 5.,3 0 .O ' 0.0 61.6 , 

1 3  .0.U 0. 0 45 .7  9.7 4.3 5m.6 , 0.0 0.0 6 5  3 .- 

,-... 14  .- !,:O 0.0 4'1-S ---- l(J-%.--. 4.6 ---.5*,9 ---- 0.0 o .C ! . - L ;b4 .< -  
: ,  I S  U . 0 0.0 . 51 .4  * . : 1o.H . 4 . 9  h .  3 01.0 " , - 0 .0 '  . 73 .4  
. 1 !I O.U 0.0 S *  .5 11 .5  5.1 b.7 ' U.0 0.0 , 77.b ' 

I ... 1 % ..-.- - .......... U ?  (I. L .-_.-0. U . . . . . .  -.-:.: . 5 7  .7 .............:... _ 1  2.2 -.., _.A- .. 5.5 ..... -1 1 _. L__.....O . *  P.____;-...(I ._O_-___ t !Z ._ l t -  
1 H O.U 0.0 b l  s 2  12.9 5 . 8  7 e . 5  U.O .. ::. 0.0 87.4 . 

1 9 U.U 0.0 h 4 . 9  13.7 6.1 . . 7 em 9 0. U 0 . 0 " 92'0'b 
0 ......... 0 h!? .  Y ...-----..- 14..5 l - 6  .ti @ 0.9 . -  0:.0- P . 9 - . . . 9  6 -.? c. 

. 2 1  0.0 0.0 '12.9 .' 15 .4  6 . Q  H..c). 0.0 0.0 1 0 4 . 1 ~  
1. 7 2  U.0 0.0 77.3  .I 1 6 . 3 '  ' . 7.3 ; 9 . 4  0.0 

,' . U.U 110.3  ,. - 
i . .  2 3  0 - l ~  s...-.--, ....... U - U  P 1 . y .  1 7 - 3  ... 7.7 : . l ? ? .O  L- O o ~ . - - . - 1 * ?  l.l..?.*y-.~. 

? 4  U . IJ 0.0 J3b.H 18 .3  ' 0 . 2  . ,  10.6 0.0 I 0.0 123.9 . . , 

2 5  O.U . 0 . 0 92.0  19 .4  . 8.7 11 .2  0.0 . / :  0.0 ' 1 3 i . 4  .- 
---. iJh .... .. u ? !! 0 0 4 7  * Fi 20.  6..-:.--- q - 2  llg9--L. ...... !LO.~. -0. .0 --.. .13Y .-2- .. 
i i.' 7 0 . 0 0.0 . 103 .4  2 1  - 8  9.9 12 .6  0.0 . " 0.0 , 147 .6  

i."\ U.U 0. U l U 9 . h  23.1' 10 .3  13.4 . 0.0 0 . 0 156.5 ': 

,-. c Y .  . . . . . . .  ! J * b  .---...- - ........ :.O,U .-....--...-.-. 110 .d  ................. :.-.24.S 1 1 0 1 * 2 - -  .--.O..O ---'?-! !J ---- 1'15.9 8- 
3 1 1  0.0 . ,' 0 . 0 1 2 9 . 1  , 26.U 1 l . h  15.0 0.0 0.0 ., 175.H 
11 1 . 0.0 O . U 1110.5 27 .6  12 .3  16.0 ., 0.0 0.0 , . 180.3 , . 

--.. 3 2  -.-.---_(I_*!!. - . . - . . .  0.0 13H.2 ? 4 * ?  13 .1  lb...? 0.9, . 0 Ow-- 1.9 7 *5.-1 
3 3  , 0.11 0.0. 1 4 b . h  31.0 13.tT 17 .9  0.0 . 0 . 0 '  ~ U Y  .4 " 

! 3 4  0 . U .  , 0 . I) 155 .4  32.8 14.7 19.0. 0.0 0.0 , 221.9 , , :..- . 35 .............. ..-.-, U o ! J  1.1 -...--... D 9.- ..-.--.--..... 1 b 4  - 6  .2.-.34 * 8  1.5.-.h., ,.--.- L ........ z u *  1.-.::--L--.P=.O------O.*.(j.---- 235; 3,,- , 

3 6  O.b 0.U 174.7  '. 36 .9  l h . 5  2 1  - 3  0 . 0 UrU . 249.q 
3 7  , 0. U i~ . 0 l t { S .  1 39.1  17.5 2 2 . 6  0.0 0.0 264 .3  '.  . 

0.0 L- -3 !! 4..*.0 _-.-J..!.!h 2 ----.,..- 4.1 4- . - 2 4 . 9 4  Q..P.,-_..~..o ----. ? H O D  2...+ . : L.. 
. . 

3 9  0.0 0.0 20b.O 43.9 19.6 25.4 0.0 ... 0.0 2'17.0 : 
I 4U U.O , 0 . 0 220.5  , 46.5 2 0  * R  . 26.9 0.0 ' 0.0 . 3 1 4 . b  ,. 

. . 
. .................. ... ...................................... ........... ....... .-... ........................................ .....-....... ...... .... ,- i... -.- ..--..-.. ----..- , --. ....- -- -. 

I . . 

. . .  . . 

L --.. . . .  .. . . . : .  . . . . . . . .  . . . . . . . . .  LA..- -..--..-.-..'--..-.---.-*---..- , --.,.-._._Li .,.- - - . - - ^ . . .  ---...-.A - 



i 13  ow^ s I NK I IUG FUND NFT  F IJ~~ IDS ENERGY VALUE T O  SUPPLY REQUIRED. . ' , 

........... . . . . .  ... . . . .  / . .YEAH H E V t l r U t S  .OUTFLUCIS A M ~ r ( ' r l Z A ' r 1 0 N  -..F.Oli Ah lo  R .  F O R  Y E A H  FUNDS (CENT.SLKWH) 
I 1 . 91.1  . . 32.4 .  77;3 6.6 . -25 2 - .  3.49 . . . . .  2 , 56 .2  . 3 4 . 4 '  77.3 6.6 . . t 

. . -?2.. 1 3.5s 
.... - ............. L- 3 ,1ul..,b 35 .5  .7'1 e . 3  6. 6 18.8 -.3. 61-. 

4 1 U I . J  3H.6 77.3 
- 

:., 6.6 -15.3 . 3.68 . . , .  . > .  

5 113.3 41.0 77.3 , 6.h . -11.6 3.75 . , 
- ., ; I  

- ................... ........ . . /- b 114*.0..: 43.4 .: 77.3 ... 6.6 7.7 3.H2 .... . L--.-. . .  
j 7  1 2 b . 3  46.0. 77.3 . . 6.6 -3.6 3.90 . . 
1 8  1 3 3  .4 +%.t i  77.3 6.6 0 . 7 3.98 

. , 

. . ,-... 9. I '+O*Y____-- 51*T..-- . . . - - - - - -  77.3 .--6.6-- ,5~.3... . 4 * 9 7 - .  
1 1 0  1 4 r j . b  . 54 .u  71.3 . b.6 .., 10.0- . . 4 .17  . 
i 1 1  l ' J 7 . 1 .  5 8 .  L 77.3 . 6.6 ' 15.1 4 .26  . s 1 

. I . .  . 3 ., . , . . . .  



, . . . . . ...._ - ._.. ..._._. . . ., -..,., x , ,  . . .  . .- -.-. , . . ,,.. - - - . -  - - -- . . . - 1 
2- ---.----- ----- 2 

INTERNAL k 4 T f  OF RETURF.! SE~JS IT IV ITY  P N P L Y S I S  . 
. . k: . ; '  -. FHOJECT -- LIFE' IVITI~L E ~ E K G Y .  VALUE . . IRR-'-~ 

' 1  , ., - . . 4 YEkkS  PRIOR TO YEAR 1 .  . ! ' 
. . . . I .. . d .  . . . . , 

' ' - - 
; 

> 1 . - - - - . . - - . . . - . . . - - . - - - .- , - - - -  - -- ---- - - -- - -  - - - - ' - - - -. -..- .', i --- ---, 
. . . . . . - - . . - . . . I :  . . 

3 0 2.50 Oe(ik7 
. ,  3 0  , 2 - 6 0 ,  . n. 0 9 2  

. . 3 U 2.70 1. 0.096 
3.0 2.80 0.100 

I 
3-0 . .  2 .5-0 0. . . l o  .r .I 3 3 0 0 . . . . 3.10 3 ..O 0 - 0 .111 ! 

\ 
0.107 

- -  3 . 0 - -  - 3 . 2 0  0.1.1 4.-' 

I .  + 3 0  3 - 5 0  0.118 
3 0 3 0 0  0.121 

1 . . ---------- 3.Q 3..SO - - - - . . -0 .124- - -  
! FROJECT L l F E  I N I T I A L  ENERGY VALUE I R R  . 
1,:. . 4 YEdhS P R l G R  TO YEAh 1 

. ----- -.--- - -- .- - - -- -- 
! 3 5 2.60 0.071 

1 3 5 2.10 0.076 
I -3.5 - 2 . 2 ~  q.oao___ 

. 35  , 2.30 0.085 
. . 3 5 . 2.40 o.oas I----.-- 35-- 2 . 5  0- ' . 0 . 0 . ? 3 - - 2  

3 5 2.60 0 0 9 7  
i 3 5 

- 
2.70 0.1-01 . .  : 

. - 
35 - - 

'.I. . . '  

L!-.3-6 0 
3 5 . . 3.50 C .I28 1 

PkOJECT  L I F E  INITIAL EhlEHGY VlrLUE I 9 R  I . . 
L- 4 Y E A & ~ B U F ~ ~ C ~ Y E . & . ~ - -  - -  i 
! 



PART 4 

CASE U l L l  : UTILITY BACKUP AND DIESEL BACKUP STUGIES 
-, 



"1 PFI? Y F A I ?  
............ ........... . .  .... ........ .. . . . . .  .. . . . . . . . .  . . . . .  ... . . . . . . . . . . . . . . . . . .  . . 

6.3 
--.. - " - " i '.. 9 .  ' - .-A .--..-- --...----: --;.+ 

. . .  . .  U T I L I T Y  ENERGY 14.00 '. L . , . ' .!. . 
7 . h o  . . 

' . .  
k IY1~l iU C:I.IFl+(iY 

...-..-.- ... . . . . .  . . .  ........ . .  . . . .  
8 

....-.. - bACKUfJ tl\lf:HGY. .,.....- - u.30 -.- 
. . .  

. . . . . . .  . . 
0Th:ZH (JUAN'S I E S  6.00 ,' . . , . 

* .  
, 8 . . / /  . : 

.I<"' 

. . 
i Q 

I . . . . I 
b I~~ iESC; l I -b ,TEI I  ESCALATED C,O I\! T  H 1 MU 'I' I 0 IJ T  0 . , 

?..YEaF.. - ,.- , . . CUs,r.,,Ir.b 1 1 1 4 ~  l.E Y E P . ! - ? .  OF .pk'rMEI\JT..L ~C~.YPLETF:P..COS.T..-IE.C.L~!D.ING.-.3.NTEP~E,S_T_-R!!~-I.~--CC~-tJ_S__T.~UI;~.ION . .  
@ 

- '1 l a /  7 % .  7 1772* ' 7  I .  18Yh.8 ?! 

. . 
. . '! . . 'Q 

--- - .  C!)YP!-E C0.S r-?:~:--cr.! 1: 3 . L * : . . . --- . . 
Fl lLLY B ! q O t + ' l  l L L U  ObEI2 . 4 U  T E A R S  = $ 353.7 PER Y E A S  A T  7..0 't; I N T E R E S T  -. 



P ' 
, :c 

$ 

-.---- . . . . . . . . .  ........................ --..--- 
PHOJEC I' HEVENUES I N  THOUSANDS 

-- . 
. . . 

i . (  ' . . .  e 
' .  1' . , 

...... .. ................................... .. .......... ..-. ' . . . _ - .  I.-.. :- -- ' , 

E L F - C T k  I C I T Y  V ~ L U F  FI\/E!'I\Y -CAPACITY T 4 X  T O T A L  i . , ' , , . YFnH f~llLI.I(li 'J5 UF KIvH C E N ~ S / ~ . W ~ - I  SI\LES . . HEVk'l\llJFS HFVENIJFS HEV=NUES . . ' _  ! '  i 

. . --- .... f! ...-- - u I e k u - - ~ ~  3..;14 i l l t t r . h  - 0 . n  -1.74.8... 
8 . 4.63*4.----' ------ . . . .  
r .  5 b.Oitu 3.59 ' 31ri.5 . . 0.0 1 H f c . H  49Y.3 I ! t- t j . o r u  3.V7 334.1  0.0 Z! I1 3 . 9 538. O # 

1 # \ .- ....... ?-.. . .......... bcb4U ..4* 13 3,59*5 - 9 - t )  L 2?O.? 57  4 9.7 ..-.---.-: _ - - - . . - - - - - -  i - 2  

I ' f! U . h 4 O  4.4fl 3IJ,b. 8 0.0 624.6 237.H 
I Y i.,.b+U 4.82 41b.2 0. 0 %5h.9 673.0 

0 

.. : 
i 1 11 .I! :,!?.?L--I 5 0-1 !! L 4 4 7 - P  - - . .  277.4 ..72>*-2-.. 
I 11 . . .  0 . b r U  ?.st1 4 t { l  . f i  0 . 0 ', %99.  h 7 R 1 . 4 ,  . 

, 1 %  h . a i t u  h. U O  S1tl.S 0.0 323 .6  842.0 . @ 

. . . , \.-. ... 1 3 .  U * ( l 4 0  t.!..4b .. . ' . .557*9. .- O.(J  . 349..4 9 0 7 -3 .  ......-.-.-.-.-----...-&- " A I 

I l 4  b.b+U 6.95 huU.3 . , 0 . 0  377.4 . . 977,7 ' . : ,  . . . . 
I 1s , 6 .  t ~ r  0 . '7.48 645.9 , 0.0 407.h 1053.5 .l: . rn 

. . .  ' 4 .  \ -1 t. -.-. -13.; Q?U 6.U4 - - -  645.0 0....0 FftO .2 1135..2 --------- - 
i 1 '7 t i  . b q 0 H e  b 5  747.h '. . 0.0 , 4 7 5 . 4  . 1223.2 ' . '  ' . I  

1 . . . .  . I t '  r-j.b+U , Ye31 904.6 ' ,  0.(I , 513.6 1 3 1 8 . 1  i ..I 
0 

. . . ? 

. . ---... . .  .. ............... ..... !. 1 1 9  B. l jqU 1O.U  2...-.---..-... . HtS..b 0.0 ; ...... 554 .5  ..... 1420.3 . -  .. ..-- 
2 1) ts . (I .t 0 19.78 9 3 1  ,h . 0.0 : 594.9 153U.5 . 

. . ! 
H.o. tU 11.b0 1 0 0 2 . 4 .  . ,  0 . 0 646 .8 '  1649.2 ; 

,'a 21 . I 

,--ZZ ..-..-.--.-,.. U.!>!iU ... 1L..4& ..--1O7.8.5 - --.--.--. Qe.0 . -  h9.8..5-- .-,1777 s . 1 -  .---'---- ! 

2 3 t?.iwu 13.43 11bU.S 0.0 . , .754.4 . . ' . - 1 9 1 4 . 9  : ' .  
. I . ,  

. , , . 1' 

'.. 24 'e 
t(.b4+0 L ~ t . 4 5  124H. 7 0.0 . t H14.H 2063.5 '. 

. . . . .  L .... .. -0 - .. ...... .- .. - .--.- . . .  - . 2.- 1.. .- ..-.... ,-. ......... ..... .-.- ....... .i... L L-̂  .- ----.--- 1 .--..--..-I--.- .--- - 
. . . . .  . . 

1 . . . . 
. . . . 0 . . . , 

, -  - . .  . . . .  . . . . . . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . .  . . .  . . _ _ .  ,_I 

I . . 0 
;'5 t 3 . 1 j r U  15.55 ,.. 1343.6  3.0 479.9 . 2223.6 

' 25  I!.b*O 16.73 11.45.7 lj . o 950 .3  2 3 9 b .  1 . , . . 

Z 7 U.bqU l l ! . D O  1555.b 0.0 1026.4 25PZ.O ' 

0 
2 8  kj. ~IVU l ( j . 37  1673.h  0 . 0 . l l n A . S  . 27i32.3 

L -.-. 29 ...---.--.--. U...Oft.U 2U .bS 1HO 1 .0 i 0. O l.L97..2- --.299h. 2 -------- --- 
I 3 o n . t . 4 ~  , . 22.43 19.3-1.9 o. n 129i1.9 3230.8 , 0 ., 1 8.6'tcj . ?'+.I3 2 U F S . 2  0 . 0 1396.4 3481 e 6  t . : 

. . ....- ...... .. .... - .  3 . . . . . . .  U . ( I ~ U  ................... 25.97. . .%%43.7 ..... .0.0 : 1503.1 : .3751.7 ..-------....-. -.---.--- 
3 3 H.h4U 27.94. 2 d 1 4 . 2  0. 0 162R.7 . 4042.9 . . . . 

4356.7 
- 3 4 ti. ur  0 3 0 . ~ 7  259  7.7 0 . O 1759.0 1 .  . . z . 

, . 
. -... . 3 5  . - ......... .8.'.~'+U.. . 32 .35  2795,  1 0.0 1eQ9.7  ---------- , .4694*P ..-----: i L, L 1 1  

, - 3 PI f l . b r U  3 c t . H I  31~0'1 .5 0.0 ?051.7 5054.2 .. ! 

. 37  H.b40 37.45 . 3?36.1 0.0 ' 221S.H 5451.9 0 

. -. . ,31!. . . . . . .  . r  .(!Pu. .':- .. .. 4u. 30 . .-: ....... _'.._..-. ,3462.0.- (!..0 .. 2393 .  I 5H75 1 ..----.- .-.A_-. --.- .-.--... 
3 9 6.640 43.36 374b.6 . 0 . 0 ?5H4. h 6331.2 
't 0. H.b4U 4h.6h 4031.4 , 0.0 ' ,2791.3 , 6822.7 0 

. . .  .--- .-- -.--. ............. - ........ ---..-.. . ----.  . )--- .. : . - '  . . . . . .  . . .  - 1 .  - ". . - * .-A. 

. . 



.. -, .-. . . 
... CPSH OUl  FLOWS 'I'IoT II\ICLUI)ING BOND AM0H.T I Z A T  I O N  I N  T H O ~ S A N O S  ! 

1 

5 1  . - . . 
b . . . . 

I . .  # . . .i 
........................... --- . --.-I. . - . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . .  ...-- ........ i. .... L 1 

I l i ' . l C H ~ f i ~ k S  HEPn INS (jH C J P E R A ~  101.1 f, ADMIN. . ' L ICENSE 1; ':' FIACKUP . 
/ Y F D V  IIJ UC H E P L A C E V E l v T  M A  lNTEN4NCF O V E R H E A D  1NSIJR.ANCF 'FEE . '  E N E R G Y  ,, R O Y A L T I E S  ' T O T  AL: . u 
' 1 ....... .- ..b u --i . 0. u .. b d *  1 . : ....... : ...... i 2. h..- .--..-- ....... 1 0  . Q .?* 8-.L .-2.--... 5 5 -  -3.. . 0 ..O. -,1.43 * &- 

- 
2 0 .  0 0. U bb.9 13.4 . . 10 .6  2 .9  5 Y . 0 0.0 . 152.Y ; 
3 0.0 0.0 '70.9 14 .2  11.2 .' 3 . 1  , 63 .0  0.0 . '  102.4 " # 

.... . L -... ..!, -...- ! J * U  -0 .0  .... L ......... 73.2 15.0 ..... 1 1  a 9  3.3- ___.._.-.67..3-- 0.-0 . 1 
5 0 e b  0.0 . 79.7 15.9  12.6 38. 5 .. 7 1  - 8  .. 0.0 1b3.5 ': 
h U. U ' 0.0 H4.5 16.9  13.3 3,. 7 ' 7h.7 , O..O . I Y b . l  # 

t19.5 -:.1,7.9 14'. 1 .----- 3.9- '  ....... ..................... --.HI .?.--..-.9. 0-- <0 7 .4-- 
U.U a 0.0 94 .9  19.0 15 .0  . . . ' .  4 .2  .',. 87 .4  0.0 . . '220.5 

I 9 0 . 0 (1 . 0 10U.t) i I 0 . h  . 15 .9  4.4 ' 93 .4  ' 0.0 234.4  i I 

........ ..... .... . . .  i-.. I!,. ......... CJ I! -,_.,---.-- i.-....z-O. O_L_~:_~-- I U b . 6  - ----. .'.. 2 1  .3. .:  - l h . 8  :-.-4 ..7- -. 9 7 . 0 0 . 2 . 4  C! *id- 
I l1 

0.0  . 0.0 , 11.5.0 . 22 .6 .  17.9 5.0 , l i r h . 5  0.0 Zh5.0 
.I 2 .0.U 0 .0  119.9  . i14.0 ' 1R.Q 5.3 113.8 0 . 0 2 8 1  - 8  . :  m 

. - 
t_: 1 J o,!! 0;0 1t. lr .U 25 .4  % 0 * 1  346  1 2 1 0 6  ----..-- 0 .0  . 2yY*?-  
I 14 .U.U 0 .0  131t.b . . 2 6 . 9 '  21.3 5:9 . .  129 .9  0.0 . 31b .7  
i 15 . U.U 0 .0  142.7 .. 2 ~ . 5  22.5 ,. 136 .9  . . 

6.3 
. . .  

0.U * 3 3 6 . 9  

1' 1 7  0.0 : (J 4 0 16fJ ./+ 32 .1  2 5  .,3 7.1 158.6  . . 0 .0  

I -  i--.i6 ~..u-:  (1.. u .-.-- 151 .3  l.l..j~.~ ----- +..- 23 .9  ...-.------..... 6.7.--;,--i,n.r. o , . u _ _ ~ g . x ,  
363 .5  , 

I 1H . O.U 0 . 0  170.0 34.04 , 26.9 , 7.5 . .  169 .6  ', 
. . 

. . 0.0 . . 407 .9  ! 
L..-.lq .-... 9.U 0..0 lHU..ii 36.0.-1-------.--. 2h.5 A . Y - .  : 1 1  . 0 0 4 3 3 ..9-- 

2 0  0.0 0.0 l Y 1 . 0  3b.2. 3 0 .  .% 8.4 1 9 3 . 9  , 0.0' - 4 h 1 . 7  ' 

; 2 1  0.0 . n . u .  2 0 2 . 4  40 .5  32.0 . 8.9 . 207.4 , 0.0 . 491 .2  j 
L 2 2  . U * u  .. ..-- 2. 0.U ............... 214 .6  - .4Z .9  33-51  i 9.4- - .  . 2 1 • 8 .  . ,,o . 0 _,~?z,. .b- 
1 i'j u.b . .  : 0 , 0 227 .5  45.5 . ,  ;', 35.9 . 10.0 , O . O .  55b.l j 237.2 , 

i 2 4  l i e u  , 0 0 2 4  1.1 48 .2  . ' 3 H i l  . . 10 .6  253 .8  , . 0.0 591.b' . . 
25  ........ 0.Q !),U. 255  - 6  1 5 1 .  1.. 40 .4  . . . . .  1.1 0 %  2?!  - - . - ~ - 6 2 P  *_H--" r-"- r ~ h  0.U 0 . U 27U.9 , 54 .2  42. H . 1 1 . 9  'Zrj.U.5 . " 0.0 ' . .  67u .3 . :  

! 2 7  0. U 0 . 0 2t i7.2 57.4 45.4 , . 12.6 , 310 .9  .. 0.0 713.5  
:... . 28. ...... -:., . .  0 t 0  ...I---z -0 .0  ........... 3 b 4  . 4 .  .... 60 .4  ... 4 e  . '-: 13.4 332.7  ---.-..,--+-., 0..0 .--.-..-. 754.5..2 

2 9 u.u II . o 322.7  64 .5  . 51..n 14.2 , 3 5 6 . 1  .' 0.0 b u b . 3 .  
. J 0 0 . U 0 . 0  3rt2. 0 hH.4 54.n . 15 .0  3 6 1  - 2 , .  0.0 tlhti.8 . . 

. -  1 31 -------.,_. O * l J  U e  0 3 6 2 . 3  72.5 5 7 . 3  1tr .0 -.L . . .  4UF.2.--'0.0.-:-.41b.S, 
3%.  0.0 0 0 3 8 4 . 3  76 .9  60.7 16 .9  . 4 3 7 .  u 0.0 475.8  ( 

: 3 3  0 . i )  0.0 4 0  7.3 H1.5 ' 64.4 . ' 1 7,;. 9 4bCi.0 . 0.0 1 0 3 9 . 1  . 
... .. .................... .... , 34 . . . . . . . . . . .  0.Q ....... L .Ue 0 .lr31.H 86 .4 '  1 .---..-..- 68 .2  : 19.0  ..: 5 0 1  0 2  ..I..' ,.., :. .--. --.. 0.0 1 1 0 6 * 6 - ~  

' 35 0 .  U ' , 0.0 . 457 .7  . . 9 1  .5 72.3 20 .1  ' 53b.Y . 0.0 1178.6  : .. 
3 tl 0 .  O 0. 0 495.2 97.0 76.7 ' .21.3 , . 575 .1  . . . .  0.0 1255.3  : 

I 

37.-- .- .... U t  U. . 0e.0-. S14m.3 1.1J2.9 @1..3,-.- 22.6 6 .1h -2  0.0 ----. 1337.2  r- 3P, 0.U 0.0 5 4 5 . 1  109.0  Hh. l 24. 0 ' . ,  660 .2  ,. 0.0 ' 1 4 2 4 . 5 7  . 
i 3 4  0 , U 0.0 577.13 , 115 .6  . 91.3 ' 25.4 . ' 707.5 . , ' 0 . 0 .  ' ,1517.6 '.: 
! , .. 
L . .  . .. ..... .... ..-. .. ........ .._.I -.... ........ .--- ...... .... ..... --- .-.- ---" ..-. ;.., .-.--- i -18 

, . 
: %, 

1 . . ~. 
'.. . I . . . . . .  . . . . .  . . . . . . . . . .  .- - - - ,  . . . .  _ . . .  - --- .. .. - . - . . . .  .. -.-. ..................... ...- - ....... ......... 

I 



. - .- - ... - -. ......... -. . - . . .  .- . . . . . . . . .  - .  ......-... . .. . . . . .  .. . . . . . . . . . . . .  . r ---, - - -. -. - -- ..- - . . . . . . . . . .  
HECE 1 PTS ANn nISHU6SEEEMTS IN  THOIISf ih lDS 

- .  ....... L. . -  ....... ---- -- t -, -I.--- - 
. . . . ). ' ' :. 

! . .  ), I ) 

J I 

9. . . i ' 1 
L .  . . . . . . . . . . . .  . . .  .. ijU1..1U . . . . . . . .  S INK ' ING FUND - .  N E T  FUbII)S ..... ENERGY VALUE T O  SUPPLY- PEQYIHED . -..-,...- 1 

FOR YEAH FUNnS ( C E N T S / K d H )  . . - 
, YFhG!  HEVtNUE S ClU'f FLONS A ~ ' ~ U ~ ~ T I % I - \ T I O I J  FOR 6 4F1D ,R a . I  ,: , '  .. * .I 

1 3'1U.4 L43.6 353.7 34;. 9 -162 .0  4  .S6 
, ! 

,.-,.- 2 3 Y Y  1  . 852.8 3 5 3 .  7 7 7 . 7 7 7 . 7 7 7 7 7 . 7 7 ~ 7 7  .-3!i2*9 9..-..9.9 -142*33-3.-3333333 4  1 5 3 ~ -  ---.--------.-.-.---7------ . 
3 

. . 4 . 5 0  . . 
1 4 3 0 .  U . l h % . +  35.1 .7  3 b .  9 -1?1.0  . , I 

I 4  q 0 . j .  4  1 7  2 . 7 3 > .3 . .I 3 4 . 9  - 9 7 .  (2 4.47 
1 .....- 5. . .  4 Y 4 . 3 '  ................. 183.5.. . . .  353.7  .......--.....--. 3 4 . 9  _._-.--7Z.R .-.-----., 4.44 i --.-----.-.-:.-...-- LLL ..--- 
I 

f l  5 3 6 , ~  . 19'5.1 1353.7 34;..9 . ' -45.7 4.40 
1 7  5 . / 9 \ ' /  . 2 0 7 . q  353.7  - .  3 4 . 9  -16.3 . , 4.35 

Y... ... '...bC4 .6-.- i l i r U .  5 3 5 3 . 7 L - 3 4 . * 9 . .  . .15 0.5- 9.930. r- ' 9 
.' . 

613 .0  ~ 3 4 .  it 3>3.7 3'4 . 9  5n .o  , 4.24 
a 1 0  I 2 5 . d  . 5 4 9 . 2  353.7 , . 3 4 . 4  97.4 

, . 
4.17 , , ! . - . - 

1. . .  11.. . 7!1 1 *'! . . . . . . .  - d b 3 .  U -... : .... 353. 7  ; - 34 99 ';.- 1 2 7 .  8 ...: , 4 .  lo..-- - - - -  
1 %  a ,b lt ci . iJ .Zbl .H 13 5 .j . 7  3,4 . 9 171 .6  ' 4 . 0 1  

i 13 Y l j Y . 3  299.7. 353.7  , 34.9  Z19.1  3 .92 . . . . . -  . 
14 ...... .Y I ( . *  I  -31.8. J :- 3 5 3 ,  1 .... 34 * 9  270 * 4  - - - -  30.82 -* 

i 1 ' 5  1053 .5  3 3 8 . 9  35.3.7 ' 34.9  .. - . 3 25.. 9  3.70 
i 1 5  1 1 3 5 . 2  d i 0 . 5  353.7 34 .9  3116.1 . . 3.58 ' 

. ................ . .. / -.., 1 7 .  ....... 1223 .2  .... z ;lift 3 -5. 353  7 .: 3 4 ; 9 . - . r  451  ?,il -.-.....--..A_--.. 3.4.3 .-..--..--------.-- -2 
I t i  1 3 1 t . l  4u.1.9 353.7 $ 4 . 9  : 521 .6  3.28 ! 

34.4  597 .8  3.10 1  9 1 4 ~ U . 3  ,4 3 3 . .r) 353.7  
, . 

-.%O k32O.a r h  1 .':I 1553.7 .,- . ~ 3 4 . . 9  .h.0 .;I - _  2.91--- , --- 
Z 1  1549 .2  + Y l . %  3 5 3 . 7  34.9 769 .4  2.70 . . 

3 4 . 9  ; 0 6 5 . 9  . 2.46 : ? ?  1711 .1  5 2 2 . b  353.  7. I 

. . .  I.-. 2:3 . . l l , i ! tq.?. . ;  556. 1  353  .7 :.: ..-.: .... .34 .? 57.0 0 2  .L 2 - 2 0  . . . '  " . !  
---d 

2 4 k ~ t 1 3 . 5  5Y1.8 ,  353.7  34 .9  1083 .1  1 . 9 2  
; . .  2 5  2 2 2 3  .b b2Cl.U 353.7  , . ' , 34 .9  ' . 1205 .2  . 1.60 
! Z'? ... % j Y t ) *  1 -!,I O *.! .. 353  m7. 3r ! -?  1337 .2  1 - 2 6  

~ L J ! > L .  O 113.5 . 3 5 3 . 7  , 3'4 .9 1.t7U.9 . ' 0.88 I% 27 . . . .  b ? .  3 7 5 9 . 5  353.7 3 4 . 9  ' ' 1634 .2  0 .46 . . 
. . , , . . . - 2 9  -... c ' Y 9 t i . d  r j U r i . 5  3 5 .  :-34 .9 1t\U1. 1  ?O..OO. .....-.--..-.--.---A 

19A1.5 I 3U 32311 . 1) iJhU i? 353.7 3 4 . 9  -0.50 : 
3 q b l  . t ~ .  '916.5 3 5 3 . 7  0.0 221.1.4 -1 .46  ; 3 1  

-.-.. 3 2  , 3751  e l  975.k . -  353.7 _--L---0* 0 2422.2  ~ 7 . 0 7  ---- 
4i142.c)  1034 .1  353.7  . 0.0 2650.1  , -2 .73 , . . , i :; 4356.7  11Uh.6 3 5 3 .  .I 0.0 2 ~ 9 5 . 4  -. Z.46 

- .--. 35 ..... 9694 * 8  ... ..-- 1 117Y.b .  35397  ..---. L- -- 0.*0.., 3 1 . 6 2 - 5 ~ , .  3 - 2 5  ..-, _ - - - - - -  .I 
3 b b l ~ 5 c l r C  125!f1.3 3 5 3 . 7  0.0 3450 .2  - 5 . 1 2 '  I .  

1 .i7. 
I 

5 4 5 1 . 9  1537 .2  3b3.7  .0.0 3761  - 0  - 6 .  O H  
. --... ~ ' ! ' ? ~ . . . J - , -  -, 1424  .S .. 353.7. O.*.O 40Yh.P  .--- - 7 - 1 2  . --. . 

b 3 3 l  . d  Y517.b 353.7 0.0 4459 .9  -ti. 26 I 

3 5 3 . 7  . ' 0.0 4852.0  . . .  -'+.50 b d c d  :I l b 1 7 . U  
I 

. . 
I .. I . _i.__._.-_~_-._-. ' . . , -1 



...... . .  -,--------- r . . . . Q . . .". . , . , I . . , . .  . . .  INTERNAL.  H A T E  OF HEI'UHN S F N S I I ' I V I T Y  ANALYS'IS :I 
I - ... ._ ....... - _._I-.-______I--_._ _ _ - I - -  -- r , . .  

. . 
PROJECT. -IFF: I N I T  I (\L FNF'HGY VALUE I R R  

. ............ .- 4 . . : Y t : A ~ ~ S . . P F ? I ~ ~  T.O..YEAH- 1 - 
. 8 

3 0 1.50 . 0 0 7 2  1 .I.. . -  3 L . -  .. 1 0 ........ -.-.. 0...075.--2 _ -.-:--- 1 d 

3 0. 1 .'10 0 .079 . . .  . , 
3 U 1 .HO 0.08% 

. ...--.... ..... .... . . - .  ............... ... .... ...... . ! - -  -..-- :... -..-. i. -..- ..: -. .' - 2 .....-.... --..---, - 
. 0 .. I 

. . 

i. . .  . . . . . . . . . . . .  -. - . . .  , . . . . . . . . . .  .--. . . ,  
..................... . .. - -  - . - - . -  - - - - .  - . - . . . . . .  -...--. 

, . 

3 0 1 . ' i 0  . 0.085 . , 

; . 30 % . U O  .. 0. O R A  . . 
: . .' 

3 0 
. , 

2.10 ' , . 0 .091  . .  : . . .  . . . . . 8 .  

-. . . . . . 
. . . .  3 U 2.20 0 0 4 4  

L-..LJ 0-- 2.. 3 0 O... 097- f- . . -7 
3 0  2 . 4 0  0 0 9 9  . .  , 1 

. . . .  . P ~ O J E ' C ' I  L I F E  . I N I T I A L  ENEP(?Y VALUE I R R  . . . .  i . . ,I 
I .-. 4.-YEAHS .P.RIOH .... TO ... YEAS..l_-.. . .  -_ ..;. .-'. ' . - . .  -i.- ----------A 
I 
I 

3 5 l'e50 0.082 
i 

. . i 
, . 3.5 1.-L. - 1 .60 0 . Y Y 5  ". - -. -- - --- - i 

3 5 1 . 7 0  . . , 0 . i ) R f l  . . : ,  1 

I . . 1 
3 5 1 . Y O  . . 0.091 . . I .  . . 

........... L . -35 ... - .: 1. 9 0  2.-. 0 e.094 ~ . . . L . - - - ~ - L - -  ' -- . . 
. )  

. 35 , % . O U  0.097 
3 5 n .099 " 

;, . 
z.10 f 

1 .  ' 

,----.-.- ....... .--35 -- ... 2.20 ?. 102  .-.-- --- i 

! 3 5 2 . 3 0  0 . 1 0 4  . . . . I 
I 3 5 2.4 0 0 .107 

I 

. . ,.- .,. ....-.... - ...... PkDJE.C.T.:I.I.EE .INITIAL:. .ENEHGY. .YP.LIJ.E 1YH r..l..--~..~ - 
4 YEARS PHIOH TO YEAH 1 ; 

. . . . . . .  
-. . 4 U  .- .-... .'-.-..-. ,1 .SO . 0 .089 - . .  ---. -- A 

I 4 o 1. i i o  . 9 .09% 
. . 

I 4  u I .  1 0  n .  oys . . . !  , . I ...... ... . . . .  - 4 , ........... 1 . H U .  L-.' -- O.U07 -.--- .--.- 
4 (J 1.90 . ,  0 . 100  
40 . 2 . 0 (I o . l n z  , . . .  i . 4 

. ,-.... --.. ------.--.--.- 4.0 :2. 1 0  ..-I-.------.--. 0.. 1 0 5  - 4  I------ -- 
4'0 i l .20 0.107 . . 1 

4 0 2-30. 0.1(1Q . . . . 1 

-... - .- ... .- ...-. -.... 4-0 -.--- , - -.- ...... L .40 .  ...-.-........ .- r -0.. 11 2 .--.....-.- :---_L_ : L ----.'--.- 1 



. . . '6 PE.P Y E A H ,  . , , ; .  '. . 
............ . . . . . . . . .  ...-. . _ _ . . . . . . . . . . _ . . . . . .  ... .-... .............. --0" .................... -. ......... -- . . 

U ' I  I L I  T Y  .ENF.P(;Y ' 8.U0 
. . . . 

Y I '  kI\IEHGY 
! .  ; 7 . 6 0 ,  , ,  . . 

. I 
- ElACKJP .El.ILt?GY .b..30 

.-.---~-,---.-----El.EIEIEl-EIEIEl-EIEl ' E I E l . E l  ..El:s- 

Q 
. .  

= .  .. O 1 H E. '4 r? lJ A 1'1 T I E S h.00 . :  . . .  
, , .3 . .  . . 

, ,:. . . . .  i :  , 
. . I . I .  

. . . . .  ..................... ........ ......... .................. ..... ..... ........ . ---,. - ---.-.- - - .-: L -. L I. .-....---..-a .----..- :- :-- 
. . . -- 

. . . . . . , . . . .  . * .  ! : C a P I T 4 L  C O S T  HY YFAH I N  THOUSANDS . 'i .. @ 

. -- -.-- ..--. --L ---,.- -_ . . .  - ., . . . . . CII\:ESCIILL'I E D  ESCALATED TO C O N T R  1HUT I O N  T O  
Y I .  . . .  CUS1,- L s  T ~!CP.T.E: -.-- I-.YEhY(..OF . P 4 1 d E N T  CO,~lPLL,TE@.,.CS.T~~.I .N.CLUD,~Fl !~~~l .N~TLBE.SL.OY.RI.N!~~~C~~~.~~RUC~TTI.ON . .  , 

. - 1  . lebj.2 1651.2 1 9 0 o . t 1  . . , 



.... . . 
--. - -  - . - . .  ._........_.. ..-__-.-__I _____-_-__ 
[/ -- . . I  . . . . . .  E L E C l ' R I C I T Y  ' VALUE .. El\lS;HGY . . . . . . .  CAPACTTY . TAX . . . TOTAL ' ... , . -- . . I . . . . .  
j YFAk i ,~ILL.lOl\rb ( J F  P.WH CENTS/K<iH S h L E S  . REVFNUFS I?EVFN(JFS REVENUES , ' ' 1 , 

. . . .  ...... . .  . . . . . .  . .  . ....... . . .  ! 1 - .  h *.! '4.0. ? - - -  il:31.h-L. . . - .  0 . 0  -. . . 1 3 Y 0 H  : 3 7 0 r 4  
1 ii b.b'+O . 2.b8 .: 249  - 2  . .-, ,' 0 .0  . + .  . , ,149.q  399.1  . . . . 

3 
. . . :, 

8 . b 4 0  3.10 ? C u t ! .  2 0.0 . : 161.9 4 3 6 . 0 '  . . I . . ....... -......- !!* t?'t'o---l 3.34 i- ?.rtr{.h_..- -: 0. 0 -.-------- 174 0 8  4 6 3  4 -.--'-------. . 
5 6.b4U . :3.S=I 31U.S ' 0.0 1PP.d 
h 

499.3 ' !  

H.bqU 3.h7 334.1 . ( I .  0 203.9 .. ' 538.0  
. . 

. . 
.................... . . . L . .  - .  - * 4, 1 6  :Jsq*s .-- 0: u . .  . .  7 . -  I 

H b. b'tU 4.48 3Hb. li 0.0 . 237.8 , 

I 

h24.6 
9 8 .  b 4 0  4. U2 416.2 ' . , . . . .  

. . 0.0 
! ....... 256.9 673.0 - 1  
--.-. lfl------- H,-Q?(I - 50.18 ?77 . ,4  . . . .  7 2 5 2.- , -  . - -.-- - 

1 1  fleb4U 5 - 5 h  4Hl .H 

1 
0 . 0  299.6 ' ' . 7 8 1  a4 

- .. 1 17  t 5 . t Y O  h.UO 518 .5  0 , 0 323.6 : ':. 842.0 
, '. ! 

.... .... . . . .  .. ... ......... . L :.1 3 - .tj .? ' !??O : Y ('16 -. 5.57 .9 0. 0 ---- 349.4 1 ,.--.--,- 907.  3 --.-.-..- -... ... :.-I 
1 4  h.64D 6.95 600.3 , ' lJ.0 377.4 . , 977.7 I 
15 ' 8 .040  7.48 645.9 . 0 . 0 .  407.6 ' :053.5 I . . ,  , .  

. . 
-.-lb..----.-.--..b.; t13.!J- 8 .  U4 ---- 6YSa.0 0 e.0 440 .2- ,_.135.2 

. . -- 
. 17 bab4 t i  8 - 6 5  747'.c\ . 0.0 475.4 . -223.2  

t 

. . .  
. 1 !1 b.b*O 9 .31  8 0 4 . 6 ' .  0.0 . " 513.4 . ~ 3 1 H .  1 . , 

, . . . .... .. ........ i-.. 1'3 . b . t r u  lu.u2.. ................... 365.8 2-'.: ... 1.. 0.0 : 554.5 ...--....-,.---- 1420.3.:-, . . .  1. 

2 0 b . 6 4 0  10.78 , 0 3  1 e.6 0.0 . ,598 - 9  1530.5 
I % I  b . b r u  11.60 1 0 0 2 . 4  0 . 0 .  6 4 6 . 8  8649.2 I 8 ;  

---- 2 2  ...----- Bq.b9 U.- .-12.48 1U.7.8..5 0_...0 699..1_- 9.7.,77..1. . --- 
7 3 (1.640 1 3 . 4 3 ,  116U.S , . 0.0 754.4 1914.9  , 

% 4 U.t>40 1 4 - 4 5  3 124H.7 - 0.0' ' 814.8 ' . Z063.5 , . ' .( . . 
. . ! .... ..... .... .. .... I 

. . 
. 

I . I  

. .. . , d.-- -- .- .:- -.---.--- -. 
-1 2- , 

. % . . .  . . 
. +.. 

' _ +  

. . . . .  . . . .  - . . . . . . . . . . . .  . . . . . . . . . .  - , .  .. . . . . . . .  . . - -.--  . - . - , j 



. .-. .--=.-u....,. ..-..-.- .--.. ---..-.-.------- 
I , , CASH OUTFLO:'IS NOT , INCLU[,II\IG RObJn AMORT I Z A T l O N  Ir\J THOIJ$A~IDS 
I 8 .  ' . .'. .,; : . ; 1 

: ' .  . . .  . i  ' . : . . .  
L ............................... & .  .....'...................... ................................................................. .,... -. . . . . . _ _ . . . . . . .  .__-___________..____ _. , _ 

[l'!Ll+t.fibt.S HEPAIKS o h r  ~ P ~ ~ , ~ , l  10fd t ,  b 1 14 1 bl a L l C E r ? S E  R A C K U P  , 

Y F I I ~  I 1.c i d  L tiEPLACFMEN1' MA INT~ .~ I I \ I ~CE  OVEHHF:/\D INSUHPNCF: FEE ,, . ErUEHGY 
. . . . ROYALTIES 

TUTAL 
; ..... 1. .. (!*.(! ....... .., 0.0 .-.:. hbL*h .......... . 13.1 10.5 ? * , R  _I__ . - 2z*hL  -.--- . -  9-0 0 - - -  1 1 4  6 - i  
I ?  U.U 0.0 . by  .f, 13.9 11 .1  2 , 9  24.5- 0.0 . 12Z.U 
! 3 U. V 0 . 0. , 73.13 14 .h  11.9 3 -, 1 Z b . 5  . 

. . O.U . 129 .9  i..:. .... 4 ........-..-.-.-.,,..I! , v ,-- .-., v.. u .................... ! a 0.2 . --...-.. ;.-- .'.- 1 5  0.6 ...... ..... 1 %  . s :::-.-, -.,.-.-- 3 -3  - .  . . . . . . . .  .-u .o---L?.~, 4- 
I S U . U .  . O.0 8 %  .'i 1h.b 13.2  3 .>5 3 1 . 1  ' U.0 . 147 .3  1': 

f~ . IJ . V I) . U H 7  . '3  17 .h  1.4.0 . 3 .7 33.. 6 0.0 : '  156 .8  . 

.:! V?.! . - - - - - - . - .  o-,!! Y3.1.----- .-- . .  1H:b r- - .-..- 1.4.3 3:.4 24i.4 _ q . O . - ~ : . , - l b ? * ! ) -  [-- - -  fi 0 . 0  0 . 0 98 . '7  19.7 . 1 5 . ~  ' " '  4.2 39.5 ' 0.0 ' .  1'17.8 . 

I 9 0 e 0 ll . U 1 0 4 . 6  il0.Y 15.7 4.4 42 .7  0.0  189 .4  ; 
i L.- 1.b ................. -.!J?! ........... ......... U * ( J  .... :.. 1 l U . ! j  ......... - ........ 72.2-.. ........... 1 7  - 7  . .  ,--4 ,.!..- .. 3 .... 0.0 29 1 b .-.- 
* 1 1  O . U  ( I  . 0 117.6  , 23.5 . 1H.R . . .  5.0 . SO. 1 . 0.0 . 214 .9  . 

1 2  0.U !'t;ti 1 2 4 . b  24.4 . ' ,  .19 .9  5.3  54.3 0 .0 .  229 .0  .: 1 -  /!-- - u ! L 0.0 .................. 1 3 2  1 ..,. i ?f5 4 .-- . . %1  - 1  5*,6-.. 58 *!'-..-- O,O, '. , 244.0-- 
0 . 0 11 . u 14U.O ' 2t'{.0 22.3 5.'9 ,, b 3  7 0;O 2h0.U ', 

0 11 . 0.0 14 t j .4  , 29 .7  , , i13.7 6.3 . h6.9  0 . ti 277.U , 

.......... . ! -.. . 1 !; ............... u . * 'J - . -  ..:.-.-.--.-a .:... . . . . .  15 '7-3  ................. ;,..31*5 2 . . . - -~5!*1. .  -1 ..... ..-:,..:..--ea7 74.- 7 . -.-.---..- i..-:i-!?.:*! -.-~-,..?.?5*?.-i 
g I 'i U.O 0 . I J  . 16h .8  33.4 %h.h ' 7 .1 " 80.9 ', . 0. 0 ; 314s.1 

1 f3 U. I) 0.U 17  b.  H 35.4 2 R .  2 7.5 i' 87.  b 0.0 335.4  . 
. u*!, Q.0 : ......... 1H-/:.4 37 .5  ... 2 9  9 .... 1 -.--.-,--. ...?.* ? ....... 9 4  8 !J (I.-. .--- 357 .  ti-. 

0. U 0 . U 19 t i .h  ' 39.7 .  31.7 8.4 102.7  1 0.5 3hl.2 



- -- . . . . . . .  . . ..... .. . - .- -. - .  . . . .  .. . . .  . - - ..- .- - -.----.- -. --. . . . . .  
9 ..... . . ~ E C E  I P T S  AND DISRUHSFMENTS IN THOUSANDS . , 

.- .--------. - - - - I  ---- -.--___ 4; 
j 

. . . . . . . . . . . . . .  - ..... - . .  - .-.. - - .- . - . . . . . . .  .... .:..... .......:. F. ! Y ~ : f i w  . . . . . . .  t t t . V ! i l ~ ~ J L ~ S  VU1 FLCihS ...- AMUHT 1.10N13 I % A T  IOI~I  S I  FOR h K . 1  ifi NG I \h~f)  FUND H ...'.:. . 'NET FUNDS ENEHGY VALUE TO .SUPl?LY... RE~ULRED..--..:--i . 
FOR YEAH FUhlr:S ( C E N T S / h N H )  . . 

1 1  3'10.4 . 114 .5  . 3b.9.4 3 4 . 9  -14n.5  . 4.40 ' ,  ' 
. . . . . . 

. A  . . . . 
. .i 

, . . . 1 .2 ............. 299  1 . .  . . I%%.O 3b9 .4  ..A - I . 3 4  .?: : ' -127.2  2 L 4.36 _- .__-.--.,.--- L- 
I 3 + 3 U  1) lL'l4.9 . * 3h9.4 ' 5 4 . 9 .  - 1 o ' t . l  4.31 . . I 

.... i 4  4133.4 153.3 3hY,.4 . 3 4 . 9  , . - 7 9 . 2  " 4.26 ' 6 

L..  -. 5.. . . . . .  4 ' ) 4 * 3  1 4 7 . 3  . . . . .  35!! .4 ...... . . .  3l t .9 ............ -5i2.%.-.: .- 4 * 2 0  
] 6 ,  

.- 
5314 .U 1Sh.H  369 .4  3 4 . 9  -23.1 , 4.13 

! . . 1 ,S '14.7 167.0  3hs1.4 . :' . 34.9  R.4"  . . ' 4.06 
; --.- !! h ? 4 * 6  .... 1 7 7 ~ 8  Jb'9a.4 3$*9..-;. . ! ! 7 t 5 . .  3:?A - 
. 1373, U 189.4 3 6 9 . 4  , . , 34.9  , 7 9 . 4  ' .,., . , 3.90 ' . I .  

1 ,  , .. .I' 
. .  : 

i , l u  ' 1?5*2  2 0 1 . 8  369.4  1 3 4 . 9  : 119 .2  ' 3 . 8 0 "  .' 
, . ! 1 1 . . .  - 'W1  - 4  . . 2 i f t . 9 .  -..--,.. ... 309 .4  . .. 3 4 - 9  .*- -... ; lb?..? : .-.-------..-A. 3 - 7 0  ---- A- 

' 1 2  tj42.U ' 2 2 '3 .'u 3t1'1.4 34.9  . i i0H.R. , .3.Sl-i I .  . . 
1 3 40'7.3 2 4 4  r U 3 6 9 . 4 ,  3 4 . 9 ,  " 259.1  . 3 . 4 6  . 

.. - . . 
.-.-. I r  -.: ! ! I !  .-f-.. 1 ?.h i ) ! ( !  4 . .  , - . . A , - - ,  34.9  313 .4  3 . 3 2  . 

15 I U ! J ~ . ! ~  ' 277.U 3 6 9 . 4  , ' . 54 .9  . . 3 7 2 . 2 .  . '  . ' 3.17 . . . . . , 
l h  l l L b . 2  294 .2  3 6 9 . 4  3 4 . 9  .435.7  ' ' ' , . 3 .00  

. . . I  , . . , 
1 7  .-1?;13*2- j ! 4 - 7  :. 3hYe4..: I..; ........ 34.9  1 5 ! ) 4 . 3 - . . ~ - .  2 .  - . .; . . . . .  

' 18 1 3 1 9 . 1  ! .  335 .4  3b9 .4  3 4 . 9  S7R.4 2 .b2  . . 
. : .  

1 I ' tdU.  3  35'1.5 369.4  3 4 . 9  h S H  .'5. : .; 2.40 : ' . . . .  
1 .  . . . , 

7 - . . .  2o.-.- l ~ j ( ~ * b  1 3 5  9... 4 -.---.'--,_ 34.9  1 7 . 5 * 0 - -  ~ 2 . 1 6  --------- --,- 

i % I  It1r9 $ 2  4 0 6 . 4  3 5 9 . 4  . . .  34.9  H3H.5 , . ' 1 - 9 0  . 
' .  .. 3 

% 2 11'1'1. 1 4 3 3 . 3  3 b 9 . 4  . , 3+.9  , 939 .5  . 1.61 
. 2.3 . 1 1  ...-........- .. 4h2.1 -..;. .-. 3'79.4 . 3 4 * 9  1049 .6  ..... .- --. 1.30 .-..-.--..!.L.-- - , . 

% 4 2 0 b 3  .5 4 Y ? . H  369 .4  34.9  1166 .4  0.45 . ,, . 
2 5 2 d k . 3 .  t~ 525.7 369 .4  ,.: 3 4 . 9  . 1293 .6  , 0.58 . . 

-- 2h . . . .  Z j5 .h -  1 sh!! .?: . .  3bqe.4 4  9  1 1 .  - _ - . - .  -0. 17 ---.----..-.-..- - . . 
% 'I 2 5 I-) Z . b 5C)tl. 2 3 h 9 . 4 . .  . . . 3 4 . 9 .  . ' 1579 .5  ' -0.28 j 

r IJ 2 1 1 j d . j  b3h.Z 309 .4  36.9  , 173a.H * -0.76 . , . 8 . . . .  - . . ,-. 2" . . . . . . . . .  Z ' J c ? t { * ; !  ... . 681  . U  - ..... . . 3 h 9 . 1  .. - - L..; 34.9  ..I-.. .:-: . . .  1913.0  ,.----.-.-.---_ - 1-31)  -..- 1 - - - ~ - - . - - . - . - - - - ~  
, 3 ( 1  323U . t j  7 2 6 . 7  3hY .4 . 34.9  20!)c>.9 - .  -1  .HH 

. . 5 1 3 4 f j l  e b  ' 175 .5  3 b Y .  4  0.0 2336.7  . . -2 .91 ' .._ . . .<? 

- .-.. 32  . .J7'.71.?7.. f'2'1.e 7  ..-. .... ..!- ..... . . 3 h q r 4  1. .---.-..:. 0.0 . , , % 5 5 4 * 7  : 3*hO .....---.___ .-------.- 1 
2790 .0  -4'. 3 5  ' 3 3  4114L.'9 tjG3. 5 . . J f+Y.4  " 0.0 

3 4  4 Jht:.'r 9 4 3 . 2  3bO. 4 ' )(5.0 , 3 ~ 4 4 . 1  -5 .17 . . 
,,..... 35  4  b . . 7  . . . . . . . . . . . . .  ,3riY ..4.. . 0 O... . j j  l e . 4  .,+-.-.--.-.. i..- - 6 .  0 6  .-- .--- .-..---.- - --.---.- L L . ~ L + 2  

1075 .2  0.0 3614.6  3 f 1  5 l J 5 S  . Z  , 3 6 9 . 4  -7 .  0.3 ;. 

3  7 5 4 5 1  . V  114R.L 36'4.4 0.0 . 3 9 3 4 . 3  ' -H.OP . . .  
..- 39 5!3'!5* 1 l % % h . 3  -3(ic!.4 O.0 . - - - - -  4 % . 7 9 * S - ' - - - 9 * 2 ?  - -.---.- f .  % 

3 0 b.331.2 13U9.ti 3 6 9 . 4 .  ' 2 0.0 4652.1  * O U U * ~  ! 

4 0  6 8 2 2 . 7  1 3 4 9 . 1  , 3 6 9 . 4 .  i ' O .  0  5054.2  Q++UOO c 
. . 

LL.. --.-.-. . -...--- d-- . .A -..-. ----- 2 -L-.. --. -A.-. --..-.A -- i 



.-L ............................................................................. .-......... - .-,- - -- .. 

I R R  . , . , 
1 .  @ 

P K O J E C T  LIFE : . . , INITLA'I-. EI\IEHGY V A L U E  . . . , 
......................................... . .................................................................. 4.. YEAHS PHIOF; .-TO ...YEAR 1 .........'..................-..--....-.--.- 

I . . . . . . . . . . . .  ... . . a .  . . . . .  . . . . . . . . . . . .  . . . . . .  . . _ . . . . . . . . . .  . . . . . . . . . .  . . . . . .  . a  - . . , .  . . * . . . -  _I C - - , . 
. . . I , Y I . : . . .  

, , 3 0  4 1.90 . . f7. 0HR . . 
. 3 t r  z . 0 0  . 0 .n91  . . ' . . ,  . . . .  

. . . !  
I 

. . 

. . . , 
. . 

. .  3 0 .  . 2.10  o.oc i4  : . . . I  
. . .  0 0 9 7 ,  ' . . .  . . 3 0 '  2.20 9 .  I. 5 )  , 9 

. . 
- .  30 -..-. 2 ..3 O..iL-1.-.-.....-, L - .  @ ..O.Y9- . .! I---- . . . . . . 

' 3 0  2 .40  0 .102 . . . I 

' :! 
. . . . 

I N I T  IAL ENERGY . V A L U E  I PR E .  
. . . ', I PROJECT L I F E  . . . .  

i,.. . . . . . . .  f .1.4...Y.EAI?S..?HIOR..TO .:YEAR-..I..-....-... . . . . . . . . . . . . . .  L-,---_-L L ....--L.-~--- ---.. -.- , 
. . .  . . 

3 5 .. 1 .SCI O . O H 6  ... : 
' I . .... 35 1 6 O..., . . 1 1 ----.-I). 0 f!13 .- ---- -.--- 

I 3 5 . 1.70 0 . 0 9 1  . . . 
' ;  

. . .  I ' 3 5  ' 1. HO , ' 0 . 0 9 4  . . . :  
35 :. - -  ... - 1 - 9 0  ...---..-- _..- i... ... O r  0 5 6  -i.- ----...----..------- A ............ 
35 . 2.00 0 . 0 q 9 . . i . . 

, 35 0 . 1 0 1  ' . 
I 

... I 2 .10  
---. - .  L- 35 -----.--~-.d----..._..--....-. 2.20 0 .  1 0 4  -.- 

3 5 2.30 . . 0.106 I .  . ..'I . . . .  ! 3 5 p.40 . . , " 0 .109  
M 
.,.i . . . . 

; .. --- -.-- -.-.: .-... :.P.P.OJECT. . . L . I E L  :.: .... .INI'! I AL- E1'JERG.Y ...VALUE.-.- ; i..-I@R -.A- --------- ---A- 

' . 4 YEAGS P R I O I ?  T 0 , Y E A k  1 . . 



P A R T  5 

. . - C A S E  C r l  : U T I L I T Y  BACK.UP A N D  D I E S E L  B A C K U P  S T U G I E S  



.... ... .. . . . . . . . . . . .  . . . -  ._ . - . -- .......... : - 
. _ 1  . . . . . 

a , .  

1 : k ~ l ' 0 r . 1  HYrIltU P H b J t - C ' I '  ALTEHN4TJVE - I J1  - U T I L I T Y ,  HACKIJP ' : 

'h P F H  Y E A R  ' .. . . . r  . . 
. . -...-....... ....- . . .  1 : .  : ..: ..--- 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-.:. ,.2..,-. 1.'. .--.-..-.-: :.-: -.-----.. -. ------...------.-.-.. 

Q 
. UTILITY ENFKGY f3.00 

" . ' 

. . . . . . . . . . 
C!Jfl".Ltl:TE@. .C~ .? . ! . -Z?  - 2 5 4  4. e . 9 -  - .......... -.. ... .- - .. L ,- 2 I -. 

d 
, ' F U L L Y  A f . l O t i ' f I ~ k l )  OVER 1 , ' )  YEAHS = 5 , 190.9 PER YEAH AT 7.0 % I N T E R E S T  . . . . . . . . . . ' .  : .  . . . . ' 'I 

. . .( . . 
. . .  . . . . . . .  . . . i.. . . . ! . . . ,  ,. - .-- ' - .i-- -3 ' 8  

e=z=---=?--..~-- 



.- ---. ------..-.. .......... .......... -...... . . -me..-- 

' H O J E C T  HEVENUES I N  THOUSANDS 
.- 

I .  . . 
.* 

... . I : , . .' 
--- - - - -- - .. - - . . - . . .  . .  :.-. . . . . . . . . .  . . . .  ...'bJitl . . - . -. - - - -- -. - .- - - - . - - - . -. -- -- , ELLCTHICI  F Y  VALUE. E I J E ~ G Y  !. C A P A C I T Y  . .- : T A X  T O T A L  , . 

. . ,  . , .i I Y E A R  U l L L l U N S  UF KWH C E N T S l K n H  SOLES . ' HEVFhIUKS HF:VENI.IES . . R E V E ~ I ~ ~ E S  , : . i  
---.I . -  4:Jlu ...- 2 * ( 7 H  . . . . . . . . .  115.5 ................. 0 (1 . . . . . . . . . . . . . . .  . 13fi*!  ............... 2 5 4 0 3  --i 

2 + . J L L J  . 2 . i j ~  124.3 0. 0 . ,  . 149.9 274.2 . . .  . 1.. . . .  3 4.310 .. 3.10 . 133.8 : 0.0 161.9 , 295.6 '. . ,. 

b .... 10. 4 * - ' l U _  5 ,  It! ...- ; i23*(1 Q . O  2 7 7 . 4  5 ,  
! 

1 1  
. . 

4 . J l O  5 . 5 f ! ,  . 240.4 0.0 : 299.6 i ' 540.0 
. C 

4 , j l U .  h .0U 1 ,  1 %  ?tj t j .  h 0.0 . 323.6 5H2.2 , . . . 
.. 13 ............... !+ i 410 .... L 69.46 ..... - .-,.---- ..... 275.3 , .... _-- ---- (!. 0 ...----.-.-.. ' . c . . .  . ---.- ?.?.7...7 . i 

14 4.310 ti. 9'5 ZCjY.4 . , . 0.0 . . 377.4 . . 676.13 . . 
15  r . 3 1 ~  '7.4Y 322.2  . : :  0.0 407.6 729.8 . . 
16.- 9 1 -  8. 04  346.7  0. 0.-.. --..44O. Z.-L- -.7 A, h .*-'! 

! 1 7  s .310  $ 1 .  h S  373.0 '- 0 . 0 475.4 848.4 I' 
. . .  . I 

, ' l t <  4.31b , , 9.31 401.4 0.0  513.4 . .  914,.H . 
- ,  . . . " ., ! 
..... L... 1~ ........ ..4..31 0.. ................. 1 0  .( i2 ....................... 4 3 1  .9 , 0.0  .,-,.-.-.-... 554..5 " . . . . . . .  986..4 ' . .  . . . . ,. . 

k' 0 4 . j l 0  10 .78  4b4.7 , 0.0 t , 598.9 1063.6 . 

ill 4.310 11.60 500.0 0.0 ' 646.8'  1146.8 . ., _ 1 

. . 
I ?It 4.310 , 14.45 6 2 2 . 4  . 0.0 . R14.P 1437.7 ; . . ,  
I .. ..... .--. ........... A L .--- ______i .__ 

. . 
I .  , 

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. :  . 

. . . . . . .  . . . . . . . -  . . .  
I . . .  

25 4 . 3 1 0  15.55 670.3 0. O 8 7 9 . 9 '  1550.2 . . 
. : 

I 
i i16 4.310 ' , IG.73, '721.2.. . 0.0 950.3 ' 1671.5 ' . . 

1 

I 27 4.310 1d.UO ' 776.0 0.0 10?6.4 . 1H02.4 i' 

a %II 4.510 1'3.37 1335.0,  0.0 l l O p . 5  . 1943.5  ' 

. . 
' I 

. . ,-.ZY .------- ( t . e . 3 1  0 5 8 9 8 . 4  O a . 0  . . -  11177.2 20C)5.& -----.---- -.L . . 
' J\)  4.310 22.43 9t!b.7 .. 0.0 . ' 1292.9 ' ' 2259.6 . . . . .  I 

. - 
i 3 1  4 . 3 l U  2it. 13 10+0 .i) . 0 . 0 1396.4 2436.5 . . a  a 

' I 

. 1  

i.. ..I 3 2  . . . . . . . . .  4 . 3 l U .  ......... :.- .. 25.97- ....... I-.- . 1119  .2. ............... 0.U. ............ 1508.  1. ..-l.-...-.... :.. 2 6 2 7 * 3  ................. -..L i .---.-..-.-LA 
3 3 4 . 3 l U  2'1.44 lZU4 .3  0 . 0 ,  . l h2Y .7  2H33.0 

. . 
3 4 4.3 l U 30.t17 ' ' 1295.n  0.0 . '  1'159.0 3054.H . . I .  l 

I - - 
...... .............. ........ . . , J5 4 *  413 .-.-- L 32.35 1394 -3 .  0.r) 1P99.7 32'34. 0 i 

j f: 4.31U . 34.H1 15 00 , 3 . 0.0 . 2051.7 3552.0 , 

! 3 '1 4 . 3 1 ~  3 7 . 4 5 '  1.h 1 4  .3 0 . 0  i'Z15.R 3030.1 . . . . .  . .! L-. 35  ........... 4 * j 1 0  . . . . .  40.30 1737.0 ..... .. 0. 0 ............... 2393.  1. ................ 4.13U- 1 .  ........-- . --..--: ..------. .--.------ i 

a 3 9  4.310 43.36 1.869 0 0.0 25R4 - 6  4453.5  
40 ' 4 .310 '  46. h6 . 2011.0 , ' . 0.0 2791.3 4802.3 , . 

............... --.-.-.-.- -- ... _-_ .. ...... ...... -- ..... A. .................. m- ..... ..-- ....... .-.- ---_--.- . ' . _L .- 



. . . . .  . . .  I C4S-+I OUTFLUFIS NOT I N C L U D I N G  BOND A M O R T I Z A T I O N  I N ,  THOUSANDS ..!., , . . . . .  I . .  .p . . . . ,  , .. . . 
8 ,  , ' 1 ....... - . . . . . .  - ............... . . . . . . . . . . . . . . . .  - -  .-..,...-, .......... - . . .  . -  . .r, ., .. - :.. . . .  .,. :.:.- . . . .  .' ... -..- - ---,--,.-...---. i 

. . l r ~ c i i t u s t s  ' H E P A I H S  O H  U P E H A T  10ri h.  A r j  PI T PI . ', ' LICENSE . .HMK~JP ,: 1 Y F L V  1Iq N C  HF.PL~CFIIE.I~T ~~AIN'TENIA,:ICE OVERtiEAD ThJSLlRA\lCF ' FEE ' ~ 1 4 6 . p ~ ~  . . .  
'" 

T O T A L ,  . ROYALTIES,  
! 1 . . . . . . . .  o:.u O *U.  ... ..... 41.9 8.6 5.4  %;..R :.-: -.,. ,...7'+-2 -.-. :.. u.*.!).---- 1 3 4 - . U d  . 

2 O.U 0 • 0 45. 5 ' 9 . 1  5 .  f i  2 . y  74.2 . , 0.'0 .' : 142.5 / 
11 I) . U 0 . U 46.2 9.6 6.1 .3 .1  63.b 0.0 151.7 1 

L . 4 0.0 ..... 0.0 51 .1  ...... 10,-2 .l----- 6.5.. .l.- 23.3 .---.- L 9!Jo 3 9: U 161.ft.A 
i 5 U.0 0.0 54  . Z  10. R 6.9 , 3.5 96.4 0.0 , 171.8 

b U.0 0. Li 57 .4  . . 1 1 . 5 b ' .  7 .3 .3 .7  103.0 0.0. , ' , 162.9 1 6 -.-. . 7 -  . -.!L.*.u _ _ -0 * P 6 U ~9 1 2  . 2' 7 • 7 -'---- 3 9 ,--- 1. us * ?  0 0 1.y4.7-4 ' 

". 0.U 0 . (1. 64.5 ' 12.9 8.2 . . 4:2 1 1 7 . 4 . .  0.0 . 207.2, I i 
i ti I) ; U 0,. U 611.4 . . 13.7 . 8.7 , 4.4 125.4 0.0 22U.6 ' 1  

. . .  i - ....... 10 .... ..U u ..... -.-- .0. U 72.5 -: 14.s..i - 9 . 2 .-.-.-.--.,A .-....- 4:i87 1 34.- 0 . 0 *.!I .-.-- 234. F?- . 
1 1  0 . V  0.9 . 7 b . 9  15.4 9.7 S i O  143.1 ' . 0.0 250.1 

, , 

i l ?  U.U 0 . I> H I  . S  16.3 10.3 5.3 152.9 1 0.0 2hb.3 i 
1-:-..1:1 o ,.u 0. +J L ~b .4 17. 3--1----- IU .? 5.6.. .lb:!oft _------: 0 0 ~ $ 3 . 9 ;  

. . . .  LC. . 0.0 ('1 . 2 .91.6 1fl.S 11.6 , S.9. , 174.7 ;' 0.0 : . 302.0 ] 
1 1.; 0.0 0.0 97.0 . 19.4 12.3 . . 6.3 . : ' l t j b . 7  . ' . 0 . 0 ; . .  . 321'. i  . 
;-.--I.:!. . !J*u .... .---..-.. !).O l u 2 . 9  20.6 . 13.0 -.-,-.------. h,;7 1 9 ? * 5  _L :.-.0.0 --.. 342: 7- 

17 0 . II 0 . 'J 105.0 ' 21.83 13.5 7 & 1  . .. 213.3 , . , 0.0 3b5.U 
, 18  U. U (I . 9 115.6 23.1 14.6 7.5 , 22t3.l 0.0 . '396.9 . ,. 

:--- ... 15, i-.-..r --.-.--.. 0.3 1Lcl.5 24.5 15.5 7.=9 --.- ~ - ~ 2 4 3 . 9 . O - ~ - ~  414.3--. 
129.9 l h . 4  20 U . IJ 0 . U. Z6.0 8.4 2bU.R 0.0 ' . 441.5 . 

278.9 ' 2 1 0.0 0 . 0 137.7 ' 27.5 ., 17.4 HL9 , . . 0.0 . 47U.S . - . . LC' ....--- U *U U ~ 0 -  : 14.5 *.Y I --..-- :2!!*2 18 - 5  _-.9.4 LYb9.4 ?*0 - . .591°_41 " 

2 3 0.U 0 . 0 154.7 . 30.9 : , .  19.6 10.0 , 3 1 9 . 2  , 0.0 534.4 
2'4 U.U 0.U l b 4 . 0  3 2 . 8  20.7 10.6 341.5 ; 0.0 569. 6 ,'>I 

! - .. ,.-- z 5  iJ..*? ---- 0.9" 1'73,H 3 4 !  11.z  --. -. 3 6 5  4 0 *P.-. 6UJ. 2- 
26 . U. U n . ~  104.2 3 6 . 6 ,  23.3 11.9 391.0 ' :. . 11.0. , h47.3 1 
2'1 ' 0.U 0.U 195.3 39.1 . 24.7 l 2 . h  .. 418.5 0.0 . bY0.Z " 5 " .  

... 2 L .. . !4 ?.CL .. -..,...- o . 0 .  -.2 u 7 . 0.-- --. 4.1 4: 26 13.4 - ,  7 u a_--- 73s. Y.: 
i U U*U 0 .  U 219.4 4 3 . 9 ,  y 27.7 a 1 4'. 2 , 4'IY .5 , 0.0 7t14.H , " . 8 

3 0 U.U 0 . 0 232.b 46.5"' . . 2q.4 1 5'. 0 . ' 513.4 ' 0.0 636.9 ' 

.3 L l!.e.!L-.-L 0.r L!.- --.24h-.S 49.q 3 ...---- ? 1 i? 1hS 0 ---- --.549.* 7 ---- O.*.O-- 892.7- . 
3 i? 0. IJ 0.0 2h1 . A  52.3 . 33.n I h . 9  ' ' . 5EH.7 0.0 . Y 5 2 * 2  . {  
3 3 u . 11 , 0.0 , 2'17.0 ' . 55 .4 '  35.0 17.9 630.4 0.0 . 1015.a : ' .  ..-. 3 4  Y 0.U ------: 0 rn 0 : . . .293.!1 . - - .  St3..7 ....--....--,.-. -37 ,I L 1Y.U 675.3 --P~!J.-1'4~3*.?- . 
3 'J U *  U 0.0 311.Z b2.2 39.4 , 20.1 . 723.4 0.0 1156.4 

" 

3 6 U.U 0.0 3 2 9  .c) 66.0 41.7 2 1'.3 775.0 0.0 - 1234.U ; 

-..-.- 3.2 . U O,..U 3 4 Y * . Z  69s.9: ---.---- 4.4 ..?-- -?.?.fi. ---P3.0.*.f? . -  p.-.C'.L-.-l.3 1 Q *.5'-, 
a s t )  l~. U 1)-0 , 370.7 74.1 46.9 .24.0 ., 8 f j 9 . 9  a 0.0 . . 1405.5 ' , 

3 Y 0. U 0,. 0 3 9 2 . 9  7R.b 49.7 25'. 4 ' 953.7 0.0 . 1500.3 ,.. . 
, . 

L.. -.. ...... .. .-.-.--.-.-.- .. - .. -..-.---. .- - ..... -- -- .. -. -. -. ...... I ................ -. .- .... I -. .. -... . -. . - - . -  ------Li---.-.- 
' : . . .  

. 8 ,  

, .  . 
. . . . . . . . . . .  ... .. . . .  . . .  - .  . . .  - -. . I . . .- - - .  

$' 
. . . I 

4 0 UeU 0 . U 416.5 ' 83 3, ,5%. 7 26.9 1022.2 , . . 
0.0 . '1601.6 . 

d.. .. .". . . .  - . . - - - - . .  . .  ". ... .,--.. - .--. .......... :, .-- . -. . . . . . . .  9.-.--. . .-. -- . . . .  .- -1 ..---.. .. ..-; . . . - - . .  i 



. - . .- . - . . . . . . . . . . . .  ....: . . .  .. ........ i 
. . HOIJD SII\IK.I~.IG FUND NET FIJND.S ENERGY VALUE TO.  SUPPLY..HEQ.UIRED:~-,,-- 

'f 1' /I  li i i t L t l 4 U L S  OiJ TFLOViS A M U k l ' I % b T I O M  FOP I? 4ND H FOR YEAH FI.JNPS (CENTS/K\Jn  I 

1 254. 3 134.U 190.9 . 21.6 - 9 2 . 2  4.d2 i 
. Z .  274.2 .- 192.5 -. 19U.9 ...-- 1 21  6 ...- HO.? .': 4.76 I: I ...... ..... . .. .. .......... .. .. - . 
3 '  Z9kl.h . 121.7 j 0 (1 . 9 21.6 ' - 6 P . h  4.69 
4 J1h.U . . 101.4 190.9 21.6 -55 .2  4.62 

. ,  . - . .  5 . . .  34-1.7 ................ 1 7 1 . 8  - .  :.. . .  190.9 ....... : 21 06.. .4r )*7 ,. :...I.. 4.54 .-------~..l..-,---- -;-- 
. . . .  (3 J 11j2.0 1qll.Cl . . 21 .h - ? / b a n  4.44 

. . . . .  7 3 9 9 . 5  l'Y4.7 190.9 21.6 -7.7 4.34 . . 
. .  . F ..+JU-.tJ 20.702 190.9 21 .6 1 1  .O a.22- i- 9 

- 
4b4 .5 220.6 19U.9 21.6 31 - 3  4.09 !. 

j I (I 5UU. 8 234 9.9 190.9 , '. 21. 15 " 53.4 .3.94 d 
. . . . $(: 

L-.. 11.. ....................... 1 . .  . . . . .  190.9 ........................ 2 1 0 6  ........ -... 179.3 3..78 
j 12  ' 3hZ.Z ' .  cb5.3. jYr1.9 . . 21.6 ' 103.4 3.60 . . 
' 13 a 

I 
....... b2'1 .'I  ' , Eb3. b I : 21.6 131.6 , . 3.40 5 ' i  .. I  

........ .... !. 14 P 7 t ) r b  c . 3 2 . V . .  .--. ..-........... 19U.9 21.6 1 6 2 . 3 . -  . -  3 * 1 H  . ?  
72.9 .H 190.9 " ! , 21.6 195.6 . a  1'3 S d  1 .,'7 -. ' 2.94 , 

, I C I  7 8 t  .Y 392.7 ' 1YIJ.Y 21.6 23 1.7 2.67 
?,-'- 1 .I 6 4 5 - 4  3b5.C'..-: --.-----, ..lC).U..cj-.L ... 21  . 6 . . . 1  ---.. 2 7 0  *..9 i--- 2.32 . -- . - 

21.6 . . 3\3..4 I f3 914.U. ' 3CtY .F ' . ,l Y 0 . q 2.04 ,. 

1 Y Ytjb.4 414.2. . 190.9 . 2'1 . h 35S.h 1.68 
c'Q 1 . d ~ ~  6 . -L  . - -  9.4.1.a.5 L 190 ..9--.L--1.----. 21 6 409 6.-..l--.i---l. 28- 

21.6 ' 463.n 0.84 : 21  114b . b  .t'70;5 130.9 
2 2  123b.b S o l  . &  lV0.S 21 .h ' . 52Z.7  .' . . C.36 . . , , , , 

. - I '  
L.... .%3 ...-.... 1..333 *j 534.  4 ,-~ .... 190 e . 9  ; 21 05. . ...-. 556.94 ., 9. 17 i-. I..- 

% 4 1.i37.7 509  -6 , 1 9 0 . 5 .  ,,; 21.6 h55.6 . .  : -0.76 : ,  . . 
1 .. 50.7: 2 190.9 21.6 730.5 . . ,  ' .  2 5  1 :)bum c' , -1.40 . .. . 

--.. ?t! 1 i 7.1 -5.. _ s47..3 190 .4 2 1  h -i R11.7 .-.-.--.T_.. . 2 - 1 0  .... A 

- 
i '7 1 4 ~ i l . . t  1 1 9 0 . ~  , 190.9 21.6 . 999.7 , . -2.87 . ., 

I J & 3 . >  -/jS.(S ' 190.9 21.6 ' 995.0 -3.71 . . . . i ' 9  
' ! 

I.?!, ; Y . . 21.6 ........ ... ....... 1 oc4h t 3 .:,.:_L.-. .-., -a. 64 L-. ;z? ? 'J55-( j  7[5"=3. i. ----.--..- -.--. i _2 -.--.-.- I ..... . 
3 (I 2 2 5 4 -  6 Y35 .9  190.9 ~ 21.6 1210.2.  , -5.65 . . . .  . . . . . . . . .  . <. 

, . 
3 1 2 4 3 b . 5  HY%.7 190.9 0 . 0 1353.0 : . -7.26 . I  



.... I. . . ......-...... -. . .-- . - - - . . .  . . . ' . : '  . . .  -1 ' 

.' .I 

INTERI\JPL R A T E  OF F(,ETlJHN S F ~ ~ S I T I V I T Y  A N A L Y S I S '  ' . . .  1 .  

. . I :. , , ..)' 

P R O J E C T  LIFE ' I N I T I A L  CNFRGY V A L U E  I R R  . . . . . . .  
, . . . . . . .  4. YEcRS- P S I O H  T O . . Y E A R .  1 . -' . . . . . . . . . . . . . .  

. . 

I I . . . . . -  . .. ., .--. ' - - .  - -. ......... - .L.-----.-..-----.--...-. . . . . . . . . .  
I '. 

. c .  i .  

. . 
7 j 311 , 1.4i1 : 0 . o j \o  

i 3:) z . o u  . 0 .091  

' 

:,I 
. . ! 

3 !) 2 .10 ; 0.(1C)4 . j ,. a 3 0 i l . 2 0  ' . , ..: Q ;09h  
f 

r--. --i..Lt.O , 2 . 3 0  '. 0.0.99 ..-- -- -. 
I. 3 0 z . 4 u  0.101 

P S Q J E C l '  L I F E  I N I T I A L  FbERGY VPLUE I R R  . . . 
1- . ......... . . . . . . . . . . . . .  4 :.Y.EkRS. P H I O R  ... T O . . Y E A H  .1 ........ -- ....... ...... ....-.--.. ... .-..; - L i  .:,.:. -_.----' 

. .... ..... . ..... .- . . .  3 5 ............... -- . .L: .- 2 . 2 0. -- ._ _: ---.i 9 1 U.4. . .-____.L_________.-_i -2--_ .--.-- 1 
7 

3 5 7.30 0 . 1 0 6  I 

3 5 
. .! 

Z . 4 0  . , 0 1 OR 
. . I  

. ............. ................ 1.. -.- I?H!>JE& I'.. L I F E  I N 1  T I AL EbJEF!GY ..VALIJE. I9H ---.-A ---.-.-_-----..---'t L ~ ~ - ~ ~ ~ ~ + - - ;  -... 
. . -4 

4 Y E A H S  Pf? IOH T O  Y E A K ,  1  . . . ,  . 
. . ! 

.. ...L ......... ..... . 4.11 .... .: . . . . . . . . . . . . . . . . . . .  ..I . tcu ........ .-;- -...-... n. 1  0 1 . .... 1-.. .. .--.7--, ...---.--.--.- 
4 U 1 .30 0 .103  

' *  4 0 2 . u ~  . 0 . 1 0 5  . . . I ! .  
* 1 

. L.. ... -- ..... .. 4 0  - 2 -  1 0  .---- :-.-0. 1 0 7  i _L: 
4 0 2.20 0 . 1 0 9  , . . 
4 0 Z.30 . 0 . 111  . . . . 

L.-:- .. .- . . . . . . . . .  .-- -_-.- 3-0 ............... .. -.2..40 _ L..:.. ............. o 1 1 3 ... .-._- . . . . . .  .. . - .. .. ..... .- 

I . # 

---Aa.: -.-. ...- . . . . . .  . . . . . . . .  - . . . . . . . . . . . . . . .  - .......... . -  . . .  . . -  - .... . . .  . . L A  L-.- . . . . . . . . . . . .  - -- .A 



I '5 PEH YEAR i 
I 

- - -  -- , , .. . . ............ . . . . . .  L . . . . . . . . . . . . .  -" ............."...... -; ..... . ... - .-.--...- .--.,a _--A __ ...---. . 
U T I L I  T Y  rl.JlikGY H . 0 0  

' _I 
! 

' HYI)kO EIVEYCiY 7.60 . ,  . 

1.. ea.cKL.)r ... kr\:Er{c.u tl . so L .------- 
OIHEH. QUhNT I E S  6.00 . . 4 ,  

. . .  
T 0 T A I.. S 2 5 e 3 . 4  2b76.4 2748 .7  . 

. - 

--...-... C!.)?F?L.ETER ..CO.S?L.E.$---~L~~!~~ ;.7 L -I__---- 

j FI!LLY A t 9 0 k l . l L E I ~  UVEH 4 U  YEARS = B 206 .2  PER YEkR A T  7'.0 '6 INTEREST r' 'i 



-.---..----.- . -- ... - .-.. .................... -. . . . . . .  .......-. . . . . . .  -- - 
E L t : C l H l C I l  Y VhLIJE ' EI\ iFHG\r  CAPACTTY T 4 X  TOTAL 

. .  , 

YI:l,k Y I L L l U N 5  OF' K C H  CEt ' I IS/KWH S A L E 5  REVENUES HEVEbIUES . a. REVENIJES. . . 
. . .  i *  . r 

1 ..... ..... ft  r 3 1 U. . .: ...... 2 0  hb  . ..'... ........ 1.-. . 1 1  5 ,  5.. ...................... 0 0 .......... 3 ................. 4 . - - - . - - - - - - - A d  

? 4 .3 lU  .' % . b e  1 d l + .  3 0 . 0  1fb9.9 2 'l 4 .', 2 
4 . 3 1 0  a 3.10 133.8 161.9 295 .6  :i 0.0 . 

... - . .  .4 . - .. 'i*-'i(!. - -3.34 -.14:5*9 I ........ (1-0.  .- 17&* ,8  31R0H-.- I .  

j 4.31U 3.54 154.q  0 . 0 1 H e .  R 343.7 
. . h 4 . J l U  3.87 l b h . 7  0.0 z03.9  37U.h . . : 

0 0 -- L... 7 . . . . . . .  4 . 3 . l U  ....... - . ' t . 16 -  ................... 179.3  ................ 0 *................. 3 9 9 -  5 
I I 4 . 3 l l i  ' t . 4 H  142.9 0 . 0 337  -8 4 3 0 .  I3 
'i 4.110 4.b2 207 . h  0.0 ?56 9 4h4 .S 

L. -1 'J. .- -.-. - . .- '?*?!.!! S * l H  ... 22.;l.*G 0 - 0  7 7 0 . 4  50 0:.8 -- 
1 1 I  4.310 5 . 5 8  74t1.4 0 . 0 ?99.  h 540.0 . .  . .  . . : . . . 

323 .6  5 8 2 . 2  , ' 12  . * . J I U  $.UO ZSe,  h O . 1) 
11 ,- - . . . .  . ,  L. - . J :{. ............ 4 J i 'J .. b*.+h- ........... :..: ....... - . d  1 e . j  : J 0 . . 9 . 4 . .  -._-.-..- $?! Z -------- . ---- .L 
I I Q  4.310 h . 9 5  299 - 4  0.0 377.4 . 676.6  \ 

j I S  . I 

4 .31 0 7.48 , 3 2 1 . 2  ' 0.0 407.6 729.8 
.. ' . - 

,-... -1 +, 4: 31.U Y D'+ .... f 4 6  s . 7  '!*.n 4-40..? 78?.-.? ---.L... . . 

17 4 . 3 i u  , H.hS 373.0  0 . 0 475.4 . 848.4  . . 
' . : 4 

4..31(1 401.4 0.0 515 .4  ' , 914.8 , 
. . 

; J r \  ... .. 9.31 . . ." 
1 Y  ? - 3 I . u  ~ - - .? i I I .U?  ...... .,... ................. 4.3'1 * 9  ........-....... .--.. .-o*.o .......... L: Cj54.5 ........ ;.L 9 8 h * 4 - :  -..-....-.---/ .---. .... 
? 1) 4.310 ' l l J .7J . I  . , 4 6 4 . 7 .  1) . 0 .5Sf!.g 10h3,6 ' . _ , . "  . . 
2 1 4 . 3 i u '  11.60 500.0 0.0 . .' 1 1 4 h r P  ' .  646.8 , 

. 
, . I 

,--. 2 ;  '+-.2I..".l------ !:2 !?8.-_ 53j3 (:! .-.---r--.--- ;....o h?..!! 0.5- 1..?.?.h.=_f!---i- -.-. . , 

!a 2 3  4.31U . 13.43 . 57H.Y . 0.0 754.4  : s  1333.3 . . . , . '  . I  
.. : 

4 .310  0.0 , 514.8 1437.7 . 1 2 4  111.45 +%Z.Y.. 
. 1 . '  8 .  .. ...... ........... . . ... . . 

1 .:. L.-. - L.--_.-..... ---A :: .-... .---I .--. : ---. 2 I .  
i " . . . '. . . 

! . .  
. . 

. . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . . . _ . . . . .  ....... 



, I  

4 - - - - ----- ---- -.---d 

I ' . 
. . C A S H  OUTFLObIS NOT liJCLU[)ING HOND ~ l l O h T I % ~ T l o h l  I N  THOUSANDS . , , 

,'. 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . .  - - . . .  . . . . . . . . . .  .- ...... \ .'.. . .. - .... - ...... - .. -. .. - -. .... -- .- - -- - .- - . - . - --- 
I ,  I r . i i t ! tAsi -s  H E P A I H S  O H  O P F : K ~ . T  I ~ J ~ I  ti , PIIVIFI .  LTCENSE.  , P A C K U P  

I l d  kc , 
. . 

, Yf!.A)I H E P L A C E M ~ N T  MAINTEIL~NICE. OLERHEAD 1.NSURANCF: F E E ,  ENERGY . ROYALTIES ' . , TOTnL ' 

+, ....... 1 ----.-..;. 0:G 0 .0  . .... 44.E. a * @ .  ........ 5 .7  2 , R  30.H. ..-I 0.Q ".,92*2-L 
i! 0 . 11 I1 • 0 ' 46 .B .  9.4  6 . 0 2.9 ' 33.3 0.0 98.5 
3 0.h . 0.0 4Y.h : 9.9 , 6.4 3.1 36.1  ' (  , 0.0 . 105 .2 - .  

..... . . . . . . .  L.. . . . 4 . .  - ... - -  .. u * l g  0 . 0  5 2  3 .... ...:.... 1 I) 5 ............ 6 i3 ........ --- . 3.* 3 1 .... . 39.1 .....-...--...-. 0.*0 11-2.3-i 
5 U.0 . '  0.0 " 5'3.Ft 11.2 7.2 3.5 , 42.3 . 0 . 0  119.9 . 
h U . U  , .  0 . 11 . 59 .1  11.H , 7.6 3 ; 7 ,  4S.R . :  0 . 0 ,  ' 128.1 . 
i .... 7 U-CU.- 0.. 0 b r .  r 1.2.5 t? ..i 3 . 3  . -  I!? .k- ..o ,-0 . .' 1 3  o ., 8, . . 1. R U.O I) . U b b . 4  , . 13.3 . R.5 4 . 2 ,  53.7 ' . 0.0 146.2 :,; 

i 9 U IJ 0 . 0 : 70 .4  14.1 9.1 . 4 : 4  . '  S h . 2 ,  '. 0.0 . 156 .2  
- .  - -  1 . -- ..................=.......... . 0 'J.. -1 1 4  t .  14 . 9 5, . 6.. 4 . 7 --..---.... 6 3  1) --.-I .... ,.-0 0 0 --,-.--.! 6.b. 9.- 

i 1 1  cj . IJ 0.0 , 79.1 1S.H 10.2 . . ' 5:O 68.3 ' ' 0.0 : 178.4 . . f  
i 1 %  u . U .0.0 ' 83.4: 1 6 . 8 .  . 10.9 5.3 : . 73.9 0.0 . 190.6 p;.................... Q no.? . . 1.7.8 11 ..4. . . I .  - 2 . * . . 4 - l - . - .  ~ q . !  l.v.9 zq.3-5:- 

u . J .' 0.0 94.2 , 18.8 , : 12.1 5.9 . . 86.7 . 0.0 217.8  ! 



. . 
. . .  

. . . . . . . . . . .  .:.. .... ':-:. . . . . . . . . . . . . .  ..: . . . . . . . .  HONO .............. S I N K I l c l G  FUND P1E.T FUNDS ENERGY. VALUE .TO.-SUPPLY.-.REQUI.HED---.. ! 
1 YFht? I(? V ~ F I U L S  OUTFLOhS' A ~ ~ ( J H T I / . P T I O N '  FOH H AND H FOR YFAR:  . FUNDS (CENTS/KWH) 
I I 254 .d Y ? . Z  2!Oh.% 29.1 -73.2 .' ' 4.36 a . . - 2 27'1 .2 9.8.5 ..... ... 2L)6.2-. . 1 ..29. 1 59.5 -4.27 . . 
! 3 145.6 105.2 2Ub.Z 29.1 , . !  . '  -44.7 4.14 

4 3 l h . t )  112.3 , 2 0 6 .  2 29.1 -29.H 4.01 

'4 
. . .  . . '4 . 1 '. 

!.... . 5 .......... ..3't3,7 .-:.. L.- ............. 119.9 -2U6.2 ........ .-., ,-..29.1 ..--- -.11.S .-..: -.----. ----. 3.86 1 , .....' 
37U.6 128.1 ; , . 

b 206.2 2Y.1 7 . 2 ,  . . 3.70 I 
7 399.5 136.8 206.2 ' .  . 89.1 27 .5  . . ' .  3.52 i 

... Y 4:jU 0.5 146..2 206.2 .--. - - 2 Y .  1 h9..4 . -  3.33 
. . 

i 
1 '  q 464 .5 156.2 . 2o0.21, . ' : .  . . . .  &..l 73.0 3.12 ' . ,  . I 

[ 1 "  
. I  . 

:JOU .n ' I bh.9 . 2 0 h . 2 '  2.9.1 . . '  98.6 2.89 
. . .  . 5 

...... .... . . . L .I 1 .- 34(i,.O -....-.-.--A- :--1 Cti,,4 2 U 4 . 2  L. 29. 1 .126.4 2 - 6 5  --A- --.-A 
. . 1 1% 5132 . i f .  '. . 190.6 i l t jh.? - 2 9 . 1 '  156.3  2.37 , . . 

; 13 , ti 2.7 . 7 ZU-3.E. 2Uh. 2 29.1 . 1HR.7 2 . 0 8 .  . . 

I$... ~ 7 b - Y  21.7e.P-.- -.-7.----.--.-.. 2U5.2 2 9 .  1 -..- 223*0..- 1 e 7 6 .  -- - ..I 
1 15 724.u . . 232.9 21'16.2 29.1 '. 261.6 . . 1.41 . .I I) 
*. 16 7 ti t, . 9 249. O . 2 0 6 . 2  . 2 9 . 1  . 307.6 . . 1.02 ' :! - .  . . . . 1.-: ..I7 Y ~ H T ' ?  .. ~ f ~ 6 . 3  .......... 20h.2 ' i l 9 *1  3 4 6 * . ? . ~  -..-. 0 - 6 1  . . . - . - - - - - - - - - - - - - . - d -  . .  I 

j l r !  V 1 4 i 8  . 3!34.(3 . ' 20h.2 ZLj. 1 394.7 . , . ; 0.15 . I '  .. 1 

! 1 4  'dt.!b;4 j04 .7  20h.2 . : 2 9 . 1 '  ' 44635 -0.34 ' $ .  . .: . . . . 
- I '  

.... & .... 20 ..... l.!!tt.3.*.5 L----325.?..'? 2 :i.- 206 2 ---..--..z'? *..I .-7-F--.- SO?*!!. . .  --.. 0. u e--- . . , . - 
1 l4b.U 3 4 H .  7 ' i i U € ) . ?  , . . 29.1 562.9 -1.46 i 2 I '  

. . . .  i ;:i L l 3 h . 6  . ,3'7 3 .  i d O b . 2  . . 29.1 . . . . . 
628.2 -2. U Y  . .  . 
r '  . . I 1 ?:! ... .;:.l.j_j? - 4 . --.-..--..--..- J5,4 , 3 .  :: % f i C , * ?  25 t I...._ h.jH A ? _I . .  

1 ?4 1437 - 7  4 2  7.. 3 206.2 29.1 775.1 .,, . -3  :53 / . , 

I 25 135U.2 4<7.+ 206.2 ' 29.1 857 .fi . , , -4.35 
. 1 

, '. I - 
,--. ; y 1 5 7 1 ? 3. 1 -3 *.9 5 L.-L 2 '1 h - .?, 1 ---, 2.. 1 ---L 74'7 *.-{ - 5.23 

14U2.S 5%'+. % 2116.2 . . .  ';. 25'. 1 . 1043.0 -h. 19 
! 214 1'443.5 btr1.3 x 2 0 4 . 2  . . : 20.1 1147.0 -7.24 

- -. . .2 rJ. . . . . .  * b . ......-..... ~ ~ ~ l * U  . . . . . . . . . . . . . .  d I j h - 2  :. ...29= 1 ...... ..- l%SCJ - 3  .... 1 - R *  37 
, 3 0 2139.6 0 . t 3 . 7  206.2 , , 29.1 l l lH0 .7  -4 .61 

3 1 ZS3b.S . bb9.4 206.2 , . 0 . 0 1540.9 . u o u u u  .: - . 1 f;n?, 6. i-..-**".u'! ..--- .-.- 32 . < % c  1.- 3. 7 jV .S  2 I ) ' j *% I ?:0 --7 

3 3 L:$S3.U 791.2 'clUb.2 , ' 0.0 1.935.6 u it it I) i+ . . , :I 

' 3 4  .5:)54 .U 647. tJ irOb.7 . ' 0 .0  2000,C) . # '  .. uu.uit* ' ?  . 
, . L... ,145. . . . .  . j~!9+ {J . --; ...... !+'J3* 5 ...... ..-.-... ... .. 200.2 ... - ::O*O ..... --: 2179.4 .._-..------ 1 --...-...--..- --I-- . . uu*U', 

u&atrtr . . . .  . . 
3 (1 3552. (J 473 .6  2Ub.2 . 0.0 . .  2372.2 . , ! I 

' 37 3/!3U. 1 1043.6 206.2 ' 0 . 0 25H0 - 4  o it u it 1t I 
I 

. . I  
3!( 4.13!!* 1 i.1.19.*7 ..... 2ab.Z I L.-.o.*O I- Z e n 5 4  ..--,.---.--. o o u u u  . . .  -----....-.-r I '  . r-' -' . 1tUOu.U 

. , 

11453.5 L 199.3 206.2 0.0 3048.1 , 
! 
i (+ U - ' c ! $ d ~ . l r  12tjS.9 2Ub,.? . 0.0 ' 3310.3 O * U ~ $ O  . . .. 
i .  . . - , .  2.. -.. - . . ............. 



,- . . -. .- -. . . - .  -. . . . . . .  . . -. . . . . . . . . . . . . . . . . - . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . -4 
_ , ; I . .  :<. . I . . . . . . .  . . . .  . . . i n  . . .  I INTEHN'AL RATE OF RETURN 'SENS.ITIVITY A N A L Y S I S  . . .  ".' . , . . . .. , .  . . .  (. . CIO 

. . ---.- .... .-L.. - .... I.--. ............ - ..... .- ............. .-..: ...... ... -- -- .. C . . . .' ... ... . . . . . .  PROJECT L I F E  I N I T 1  AL FNEHGY VALUE I R R  . . . . . . .  
.!;, '. . . . .  . . .  . .  ...... ..... . .  . :  . . .  I. .  :, .. !, 8 ' .  '. . ' . . I  , I . , 

. . --..... -'..----.. :..% L-.- 4.-.Y.EAP.S...?FCIOR~I.0-..Y.EAR-~1:...~~4.,~ ---.. L...-'- .., ;, __,, ! . ,  : 3 .  . - 
. . 

3 IJ 1.50 n. 0 4 7  Q 

. -..1.. 6.0 --_---- -0.. .O.ti9. 
, . . . .  , . 

. 3 (J 1.70 ' ' n.  0 9 2  
:j [J 1.40 n.o.i4 BD 

... . ........... . . . . .  ------------.----.--- - j.. --.--.---..........- I - - I  1. . .  . .  . . . . .  ..... . . ! 

.-.---..---- -" . . 
. . . .  . I ,;:: * , , ,. 

. . J  
' .  ' * 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  . . . . . . . _ _ .  1 . -  - . -  " 1  - .....-. , . 
'. , ' .  . . . .  . . . . , . . . ' . I  

3 0  1 . y o  0.096 0 I . \.., : .  
:3 0 z.uu ' n. or9  ... . I _  . i  ! , . .  
3 o . . 2 . 1 0 '  n . 1 o i '  . . .  . . - .  

1 . , 3 0  , 2.%0 0 .103 . , Cb . . .  . . .  ,- 3 u a ..3o -L-.- o...l us.- ---.- -- 
1. 

. . 
I 3 (r ?.40 . n .107  . I 

! PHUJECl '  L I F E  ' INI .1  I / \L  FldEHGY VALUE . I QR I 
e 

L ..................................... ............... 4 -.YEARS .PHIOH.. TO. YEAR ..1. ...................... : LL -- . :. ..: ..... .--.L L- 
. . 

3 s I!'. 5 o n.095 " ca 
I. ' 

. ..... .- ...-. . - 3 5  _ 1;. 6O__.__._-:_ .-..--..., _ _  O 097._-  :-I --.-...-.-.-.--.------ 
3 5 . . 1: ; 7 0 0.100 . . 

. . . . 3 5 1.AO . 
, 0 .102 . . , . a 

.... ......... ...... ........ . .  . .  L -.-.- .35.... i &.._I ._40____:____ _:_ :............D ..I 0 4 . _ - _ _ . _ ~ _ _ .  
I .,- 

I 3 5 
, , .  

. " 2.0U 0.106 . . 

3 5 ? . I t 1  0.10A . . ' .  . . . ,. U3 
. - --.- 1-.- ............. 1.- ....... 35  .... 1 L 2 .  z (! -- 0 .. 1 1.0 ..----- .: .---- 

I . . 3 5 2.:3(r 0 .112  
3 5 1 z.40 f l .114 ' a 

e . . :-. ........................ f?.l?.(Z.JEC'I ..-LIE: l.rdIT IAL -  EVEHGY-. VAL~JE. :  .. ...-..-.-.-.--...- I F!H... ;-'. - ' - -  -- 
4 YEARS P R I O R  TO YEAH 1 . . 

. . s 
.' t 

L- .... ..4 ., ........ 1 5 I) . ..1." _'-.- 0 1 0  1 . :- ' - 
...  . 4 0 1.60 

6 
0 . 1 0 3 .. ! 

! 4 U ' 1.70 . , 0.105 ' 
. f. B, 

. . ,i 
!/ . i., ......... :.. ................ 4 ! ! .  . -- ............................ 1 6 rJ. .......... ---4--.-..-.---- 0.. 1 u 7 -,..,-..:---.'.------~-.-..-----------L---I' -----, 

4 0 1.90 0 .109  . . . !  

4 0 . . 2.u0 9 .111  . , . . - 
! . . ... -. .. 4.!J 1 20.1 0 0. 1.1 3 L 

! . 0 (: 2.20 0.115 , . . . 
4 !! 2-30 0.117 

. . .- . -9 (1 . . . . .  .... .- ......... 2 . 4 0. -.. 0 . 1 1 6. .............. ,.-- ..:.... 2,. -.-..-..--..-.-...---------.-. L ---. ..... . . . . . . . . . . . . . . . . . . . .  ......-................. 
' . , 




