
tl3NOISSIWWO:J tlONl/31109 
r.J3Dlln 7 SIWVr AillV3 7 HSnH 

131:/:10 J.91/INI IltflS 

l." 
€:£SN 
ts:n· 
Z:OS6 

OH 
;:ioa 



, 

• 



" .... ... 

Poe. 
' 

STATE ENERGY MASTER PlAN 
TABLE Of CONTENTS 

\iD 
C\50'). 
.us'3. 

PREFACE .......................... . 7 

II INTROOUCTION . . .. .. .. . . . . . • . • . . . . 9 

1. S.Ckcround . . . . . . . . . . . . . . . • . . . . . . 9 
2. MethoclolocY .. . .. .. .. .. . . . . . . .. . . 10 

111 POI.ICY CONTIXT • . . • • • • • • • • • . • . . . . . 14 

1. lntematioMI Conttxt. . . . . . . . . . . . • . . 14 
2. National Conte<! .. .. . . . . . . . . . . . . . . . 14 
l . St.ate Conte<! . . . . . . .. . .. .. .. .. .. . . 16 
4. ~Conttxt •••••••••..••.•••• 17 
S. Scate Enerav Profile . . . . . . . . . . . • . . . . . 17 
6. Conc:h•ions . . . . . . . . . . . . . . . . . . . . . . 19 

IV NEW YORK STATE ENERGY.USE ENERGY 
REQUIREMENTS, BASE CASE • • . . • • • • . JS 

1. le&iJlative Frame•cwk . . . . . . . . . . . . . . lS 
2. O..SC:riptlon of Forecasti,. Effort . • • . . . JS 
3. fon!QSt of New bk St.ate End-Use 

Enerav Requi1ements . . . . . . . . . . . . . . 39 

V·A Pl.AN ELEMENTS-OVERVIEW . • . . • . • . . • 51 
1. Introduction . . . . . . . . . . .. .. .. .. . .. . 51 
2. Impact of Draft St.ate Enerav 

Maslerl'lan . .• ... ...•.•••••••... 51 
3. Scate Enerav Policies .. . .. . . . . . . . • . . . 53 

V-8 CONSERVATION .. .. . . . . . .. . .. . . . . .. . S6 

1. Introduction • . . . . . . . • . • • • • • . • . . . . . S6 
~· Conserv•tion Proar•ms in Place . . . . . . . 57 
3. Conserv•tion Impact to Date . . . . . . . . . 58 
4. The Direction of Conservation in the f uture 59 
5. Conserv•tion Propooalsand Potentials... . 60 

V.C RENEWABLE RESOURCfS . . . . . . . . . . . . . . 74 

1. lntioduction . . . . . . . . . . . . . . • . • . • . . . 74 
2. Cunent Status . ........ ...... ' . . . . . 75 

• 3. 1-.net DirectioM . . .. .. . . .. . . . . . 87 
4. f>Topoyls. • . . . . . . . . .. • .. • . • • . . . .. . 92 

V-0 NATURAL CAS .. . . . .. .. . • . . . • . • . . . . . 98 

1. lntioduction .. .: . . . . . . . . . • • . • . • . . . 98 
2. S.Ckcround . . . . .. .. .. .. . . . . . . . . . . 99 
3. Recommended Actions • . . • . . • . . . • . • • 114 

· V·E PETROLEUM .............. .. • . • . • . .. 117 
1. Introduction . • • • • • • • • • • . • • . . . . • • . . 117 
2. S.Ckcround . . . . . . . . . . • . • . • . • . • . . . 118 
J . foreasts ...... : . . . . . . . . . . . . . . . . . . 131 
4.1-•..•••••• , ••••••••..•••••.• 133 
S. Recoownended Actions . . . • . . • . • . • . . . 134 

V..f ELECTRIOTY . . . . . . . . . . . . . . . . . . . . . . . 138 
1. Introduction .. • . . . • . • . . . . . . . . . • • • . 138 
2. a-view of the Electric System 

In New bk . . .. . . . . . . . . . . . . . . . . . 138 
J . The Electric System Planning PYoc:ess • • . 146 
4. The Generation Plan .. .. .. . . . . • • • . . . 152 
5.-The T,.,,..,,ission Plan.......... . . . . . 163 
6. Electric Utility Financing . . . . . . . . . . . . 164 
7. Electric Sector R~h and 

Oel.elopment . . . . . .. . . . . . . . • . • . . 165 
a. Recommended ActioM • . . . . . . . . . . • . . 165 

·N'5~1-
V-G COAL ..................... \I. .1 ... . 

1. Introduction .•••••... • ....•••.•... 
2. S.Ckcround ..................... . 
) . Cool Outlook .................... . 
4. Re<:ommeuded ActioM ............. . 

v~ RESEARCH ANO DEVELOPMENT Pl.AN .. . 

1. lntTOduction .•.•••....•••••.•..... 
2. Enerav "-ch and e>e.elopment 

f'lotiams ...................... . 
) . Summary ....................... . 

V·I ENERGY FINANCING- INSTITUTIONAL 
CHANCES ....................... . 

1. lntTOduction .................... .. 
2. The New fi.....cial lnstitutioM •.....•• 
J . Propooalt. .................. .. .. . 

V·I IMPACT Of RISING ENERGY COSTS ON 
LOW INCOME HOUSEHOLDS .•....•• 

1. lntioduction •. .... .••••••.. .. ..••• 
2. Low Income Households ............ . 
3. Cunent Feder•l •nd State Pqrams 

•nd lnitiati- . .• ••••.......••••. 
4. Recommend.tioM . .•••.......•••.. 

VI LONc-AANGE ELECTRIC ANDCAS REPORT 

1. lntioduction . ..••••.......•..••.. . 
2. Electricity . ...•••••.• .... ..••..•. . 
J . Natural Cu ......... . . . ... ....... . . 

List of Fi1urH 

11· 1 Enerav Plannina Process Inputs 

167 

167 
167 
1n 
180 

183 

183 

185 
187 

189 

1119 
189 
191 

193 

193 
193 

196 
196 

205 

205 
205 
205 

(New bk State) . • • . . . . . . . . . . .. . . . . 12 
11·2 N- bk State Enerav Demand Cluses . . . 13 
11·3 New bk State Enerav Demand FactO<S . . . 1l 
111·1 Trends in lOUI Enerav Consumption, Total 

Scate Emplc>yment •nd World-Oil Prices 
(N-bk Scate, 1960-1978, estimated) ... 20 

111· 2 Primary Sources of Enerav bv Petcent 
(New bk State, 1960 and 1978).... . . . 21 

111·3 Primary Enerav Resou<CH Consumption bv 
fuelType (NewbkScate. 1960-1977) .... 21 

111-4 Enerav Consumption by Refined Petroleum 
Pioducts (NewbkScate. 1960-1977) ..... 22 

111-s Primary Enerav Use bv Sector bv percent 
(New bk Scate, 1960 and 1978) • • . . . • . 22 

111-6 Primary Enerav Resou<CH Consumption bv 
Sector (New bk Seate. 1960-1977). .. . . 23 

111·7 Primary Enerav Use bv Sector bv Percent 
(NewbkStateandUnitedStates. 1977).. 23 

111~ End Use Consumption Detail 
(New bk State, 1977) ............ .,. 24 

111-9 Primary Sources of Enerav bv Percent 
NewbkStateandUnitedStates, 1977)... 24 

111-10 Petroleum Consumption bv Product and 
Source of Supply (New bk State and 
United States, 1977) • . . . . . . . . . • • • . . . 2S 

111·11 Consumption of Enerav in the Electric 
Generation Sector (New bk State and 
Upited States, 1977) • . . . . . • • • • • . . . . . 25 

111·12 N-bkStateEneravFlows(1977, TBTU's). 26 

~ 91 f1>!¥'o o,.-~ 

• 

j 



111-13 Fuel Use by End Use Requirements (Sales) by Sector 
(New 'Ibric State, 1977) .. .. ..... ..... 27 (1978-199-4) . .... ..... . .... .... .... 44 

111-14 Monthly Variation in Gasoline and Home IV-18 Electric Energy Forecast by Sector and 
Heating Oil, in Natural Gas and Electric End-Use (1978-199-4) . : ....... ... .... 44 
Demand (New 'obrk State, 1978) .. ..... 28 IV-19 Interconnected Systems Electric Demand, 

111-15 Per Capita Primary Energy Consumption by and Forecast of Energy Planning Board 
Sector (New 'Ibric State and United (New 'Ibric State, 196~199-4) ... .. ..... 45 
States, 1977) . ..... .......•.•••. ... 29 IV-20 .Electricity Pea~ Demand . .. . ... ... ..... 46 

111-16 Sowces of Petroleum Consumed IV·21 Electric Peak Demands and Growth Rates 
(New 'Ibric State and United States, 1977) . . 29 By Utility (1978 and 1979) .... .. ...... 46 

111-17 Sources of 10tal Petroleum Products and IV-22 Natural Gas Requirements (Sales, New 'Ibric 
Gasoline by Country of Origin (New 'Ibric State, 1960-199-4) . . .. .... ......... .. 47 
State, 1977) . . .. .. ..... . . . ......... JO IV-23 Forecast of New 'Ibric State Natural Gas 

111-18 Sources of C.unent Natural Gas Used Requirements (Sales) by Sector 
(New 'obrk State, 1977) . ... ... ... .... JO (1978-199-4) ..... ..... ....... .... .. 47 

111-19 Sources of Coal Used(New'lbri<State, 1977). JO IV-24 Forecast of New 'obrk State Petroleum 
111-20 Residential Sector Energy Prices, Electric and Product Requirements by Sector 

Natural Gas(New'obrkState, 1960-1978) . . 31 (1978-199-4) .. . . .. .... ....... . ... .. 47 
111-21 Residential Electric Rates (New 'Ibric State IV-25 Forecast of New 'obrk State Industrial Coal 

and United States, January, 1979) ...... 31 Requirements (1978-199-4) ...... .... . . 47 
111-22 Residential Electricity Prices by Cities IV-26 New 'Ibric State End Use Energy Requirements 

(April, 1979) .•.......... .. ... ..... 32 by Sector and Fuel Type(1978-199o4) .. . • 48 
111-23 Commercial Electricity Prices by Cities IV-27 New 'Ibric State End Use Energy Requirements 

(March, 1979) ...••.... ....... ..... 33 by Sector and Fuel Type (1978-199-4): 
111-24 Industrial Electricity Prices by Cities Average Annual Percent Change for 

(March, 1979) ...... ..... ..... ..... 3-4 Selected Periods ... .... ....... ..... 49 
IV·l State Energy Forecast •...... ...... .... 36 IV-28 New 'Ibric State End Use Energy Requirements 
IV-2 Comparison of New 'Ibric State End Use by Sector and Fuel Type (1960-1978) • . .. so 

Energy Requirements Forecasts . .. .. ... 37 V-A-1 10tal Primary Energy Consumption 
IV·3 Energy Forecasting (New 'Ibric State) . .. . .. 37 (New 'obrk State, 1978 and 199-4) ..... .. 51 
IV-4 New 'Ibric State Energy Requirements, Prices, Primary Energy Used to Generate Electricity 

and Economic Activity (1960-199-4): (New 'obrk State, 1978 and 199-4) . ...... S2 
Selected Measures ... ....... ....... 39 V-8-1 Residential Space Heat Fuel Requirements 

IV-5 Forecast of New 'obrk State Enerxy Require- (MMBTU's) per Customer in Representative 
. ments by Sector (1978-199-4) . .. ... .... «> Service Territories . . ... . ... ..... .... S8 

IV.() Forecast of New 'obrk State Residential Sector V-8-2 199-4 Net Energy Demand Impact-
Energy Requirements by End Use Proposed Case .. ....... ... .. ....... 61 
(1978-199-4) • ...... ......... . . ..... «> V-8-3 199-4 Net Energy Demand Impact-· 

IV-7 Forecast of New 'Ibric State Residential Sector Potential Case (Inclusive of Proposed 
End Use Energy Requirements by Fuel Type Case Impact) . .. . .. .. .... .... ...... 61 
(1978-199-4) " .. .... . : ...... . .. .. .. «> V-8-4 Net Demand Impacts (New 'obrl< State) .... 62 

iv.a Forecast of New 'obrk State Commercial · V-B·S Outline of Major Statutory, Regulatory and 
Sector Energy Requirements by End Use Programmatic Energy Conservation Efforts 
(1978-199-4) ..... ..... ............ . 41 to Date .... . . . .......... ... ..... 68-73 

IV-9 Forecast of New 'obrk State Commercial V-C-1 Energy Contribution of Renewable Resources 
Sector Energy Requirements by Fuel Type in New 'obrk State •. .. ...••. ..... ... 74 
(1978-199-4) . ... : ... ..... ...•...... 41 V-C·2 Payback Period vs. Fuel Cost, Oil 

IV-10 Forecast of New 'obrk State Industrial (Solar Hot Water System) . ..... .. ... . ,76 
Sector Energy Requirements by Industry V-C·3 Payback Period vs. Fuel Cost, Electrical 
(1978-199-4) . ... ... ..... ......••... 41 (Solar Hot Water System) . .•.. ... ..•. 77 

IV·ll Forecast of New 'obrk State Industrial V-C-4 Payback Period vs. Fuel Cost, Natural Gas 
Sector Enerxy Requirements by Fuel Type (Solar Hot Water System) ....... .. ... 78 
(1978-199-4) . ....... . ..... .......•. 42 V-C-5 Electrical Power to Heat Ratios for Co-

IV·12 Forecast of New 'obrk State Transportation generation Systems ... . ....... .... .. 82 
Sector Energy Requirements by Travel V-C-f> Government Programs . .. ..... ... .... 84-87 
Mode (1978-199-4) . . . ... .... . ....... 42 V-C-7 Energy Contribution of Renewable R<>-

IV·13 Forecast of New 'obrk State Transportation sources Base Case ... .. ........ .... . 88 
/ Sector Enerxy Requirements by Fuel Type v-c-a Conventlonal Fuels Displaced by Direct ' 

(1978-199-4) .......... . . . ..... . .... 42 Renewable Resources in 199-4 (TBTU) .•. . . 88 
IV-14 Forecast of New 'obrk State End Use Enerxy V-C-9 . Energy Contribution of Renewable Resources 

Requirements byFuelType(1978-199o4) . .. 43 Proposed Case - Impact Over the Base Case 93 
IV-15 ectricity Requirements (Sales, New 'Ibric V-C-10 Conventional Fuels Displaced by Direct 

State, 1960-199-4) . . : . ... ... .... ..... 43 Renewable Resources in 199-4-
IV-16 New 'obrk State POW<!r Pool E.lectricity Impact over the Base Case (TBTU) ... .. 93 

Requirements (Sales) Forecast by Utility V·0-1 Gas Utility Sales in New 'obrk State by 
(1978-199-4) . . . . .•. . . . . .... .... . ... 43 Type of Gas .. .. .. . . . . . . . . . .. . . . . . . 100 

IV-17 Forecast of New 'obrk State.Electricity V·(>-2 U.S. Production and Annual Reserve 



Additions ...... ........... .. ....... 101 (1978) (Pe.cent of lOtal) ........... . . 139 
V-0-3 Flow Diaaram: "ultimate Sources of Natural V.f·3 Primary Enet1Y Consumption by Electric Util· 

Gas Supply (New 'Ibric State) .......... 104 ity Sector (New'lbric State. 1960-1977) .... 139 
v~ lnll!f>tale Supply Companys' Supplies V·F-4 Electricity Sales in New 'bric State (1978) 

Delivered to New 'Ibric State . ......... 105 (millions of KWH) .... . ........ .. ... HO 
V·D-5 New 'Ibric Demand Components as a Pe<· V·F·5 Sales of Electricity by End-Use Sector 

centaae of lOtal Demand •. ......... . 106 (New 'bric State, 1960-1977) .. . . ... ... 140 
V-0() End Use Consumption by Seclor (New V.f-6 NYPP Coincident Peak Demand (Summe<-

'Ibric State) • . .. ... ........ ....... .. 107 Winter, 1~1978) . . . ........ . ..... 141 
V-0-7 Residential Gas Cusloml!f> Usina Gas for V-F-7 NYPP Monthly Peak Loads (1978) ........ 142 

Heating . . .. ... ........... ...... . 108 V·F-3 NYPP Hourly Load on Peak Day (Summer-
V-0-8 Comparison of Monthly Residential Winter) . . . . .. . ... ......... ... .... 143 

Bills of Three Major Gas Companies V.f·9 Installed Generatina Capacity (1978-MW) ... 144 
(at Rates in Effect~ of J~nuary1f 1979) .. . 109 V·F·lO Electric Enet1Y Gene<ated (1978) 

Typical Industrial and Comme<cia Bills for (millions of KWH) .. . ........ .. ..... 144 
Three Major Gas Companies V·F-11 PASNY Sales to Private Utilities (1978) .... 144 
(at Rates in Effect as of January, 1979) •. .. . 109 V-F-12 NYPP Transmission Facilities (1978) .. .... 145 

Y·D-9 Reaional Comparison of Residential V.f-13 1980 Forecast Transfer Capacities 
Declining Block Rate Structure .. . ..... 110 (MW Flow on Direct Ties) . . .......... 145 

V-0-10 Statewide Ave<aae Forecasted Prices V·F·14 Simplified Electric System Planning 
of Fuels Delivered to End-USl!f> Methodology . . ........... ... ..... 146 
(1978 $/MMBTU) . .... ...... ....... 110 V·F·15 The Optimized Generation Planning 

V-0-11 New 'Ibric State Supply Forecast (All · Program ... ... ................ . .. 147 
Supple<nentals Included) (BCF/yr) . .... 111 V·F·16 Optimized Planning Program .... .. ..... 148 

V-0-12 Contribution to U.S. Gas Supply from V·f.17 Transmission Planning (TNET) .. . .. ...... 149 
New 'Ibric State Indigenous Resources V-F-18 Interconnected Syste<ns Electric Demand 
(BCF/yr) ............. ... ......... 113 Forecast. (New'lbrlc State) (1979-1994) .•.. 149 

V·E-1 Projected New 'Ibric State E""'IY V·F-19 Electricity Sale Forecast by Sector and End 
Requirements (1978-1994) .• . .•••..... 117 Use (1978-1994) (Trillion BTU) ......... 150 

V·E·2 Petroleum Supply and Demand Balances V.f-20 Electricity Sales. Peak Demands and Growth 
(1950-1978) MMBBL) .. . .. .. .... ..... 118 Rates by Utility (1978 and 1994) ....... 150 

V·E·3 Imports of Petroleum Products and Crude V.f-21 Status of Generating Units Uncle< 
Crude Oil (1977) c,; of 10tal Imports) . .. 119 Construction (August 1, 1979) .. . ..•... 151 

V-E-4 Oil-Fired Powe.plants which Previously V-f·22 Electric Generation Plan (1979-1994) ... .. 152 
Burned Coal . ...... ... ............ 120 V.f-23 Electric Demand andCapacity(1979-1994) .. 153 

V·E·5 Crude Oil Production in OPEC Nations V.f-24 Petroleum Consumption for Electricity 
(1960-i978)(10' B/D) ....... .... . . .. 120 Generation (1979-1994) . ............. 154 

V·E-6 United States Direct Petroleum Imports V.f-25 Coal Consumption for Electricity 
From OPEC (1960-1978) (10' B/D) ...... 121 Generation (1979-1994) .. . ...•.... ... 155 

V·E·7 New 'Ibric State Petroleum Supplie<s (1978) . . 122 V.f·26 Uranium Consumption for Eleciricity 
V-£-3 New 'Ibric State Pe<ceni l>istribution of Gene.ation (New'lbri<State)(1979-1994) .. 156 

Petroleum Product Delive<ies (1978) . .. . 122 V.f·27 Capacity and EnergyChanges (1978-1994) .. . 157 
V·E·9 Department of Enet1Y Organization and V.f·28 Electricity Generated by Primary Energy 

Functions . . . ... ..... . .... . ...... . 124 Source (New'lbrk State) (1979-1994) .... 158 
V-E-10 Flow of Petroleum Products into New 'Ibric V·f·29 Impact of Electric Generation Plan on 

State (by Pe<cent 1977) . . .......... .. 125 Environmental Residuals ....... .... .. 159 
V·E·ll Major Petroleum ProdUcts Pipeline Syste<ns V.f-30 Environmental Residual from Generation of 

(SeMna.New 'Ibric State) . .... ..... ... 126 1000 KWH Electricity . ...•... ..... .. 159 
V·E·12 Petroleum Product Distribution System V·f·31 Cost Impact of Electric Generation Plans 

(New 'bric State) .. . ......... ...... . 127 (New 'bric State) ... ................ 160 
V·E·ll Water Routes for.Fuel Transportation ..... 128 V.f-32 Proposed Transmission Facilities (New 
Y·E·14 World Crude Oil Production (1950-1978) 'Ibric Power Pool) . .. . ........ .. ..... 163 

(10' BBl/Dl'- ..... ..... .. .... . .. .. 129 V.f-33 Electric Utility Supply Plan Financial 
V·E·15 Crude Oil Price (1960-1979)(in Current $).. . 130 Slatistics. lnte<estCoveraae(1980-1994) . . 164 
V·E·16 Petroleum Product Prices (1960-July, 1979) V.f·34 Fixed Charge Rates for PASNY and a Private 

(In Current $) ..................... 130 Electric Utility . . ........... ... ..... 165 
V-E-17 Projected United States Petroleum Supply V-G·1 Coal Consumption by Sector (1960-1978) 

(1978-1994) (MMBBl/D) • . ...•••... .. 131 (thousands of short tons) .. .. .. ...... 168 
Y·E·18 Projected New 'bric State Petroleum V-G-2 Coal Consumption by Major End User 

Demand (1978-1994) . . . ........... .. 132 Cateaorv (1978) .................... 169 
V-E-19 Comparison of Projected Growth Rates V-G·3 Origin of Coal Consumed in New '!bric State 

for United States Petroleum Supply and (1970-1978) (thousands of short tons) ... 169 
New 'bric State Petroleum Demand V-G-4 Major Modes of Transportation of Coal 
(1978-1994) (pe<cent) . . . .. .... ... ... 134 Destined for New 'bric State (thousands 

V·F·l Member Syste<ns of the New 'bric Power of short tons) . ... ... ...••.. ... ...• 170 
Pool . ......... .. ......... .... ... 138 V-G-5 Characte<istics of Coal Consumed in New 

V·F·2 Electric Sector Resource Requirements 'Ibric by Seclor (1978) (tons) ... . .. ..... 170 



v.c~ Recent federal Laws Impacting on Coal ... 172 Income EnefllY Assistance and Income 
V.C·7 Realoflal Coal Production (111' tons) . ...•. 173 Maintenance Prosrams . . ... ........ 197·203 
V-G-8 Ranp of fUture Coal Consumption in New Vl·1 Electricity Requirements (sales) (New 'lbrlc 

bl< State, Hiah and low Demand Pro- State, 1~1994) .. . .... ..... ....... 206 
jections (thousands of tons) . . .. ...... 173 Vl-2 forecast of New 'lbrlc State Electricity 

V.C-9 Summary of Con.ersions of Oil..f ired Electric Requirements (sales) by Sec~ 
Gene<atin1 facilities to Coal and New (197&-1994) . ......... . . .... .••••.. 206 
Coal·fired Generating facllltles . .•• ... 174 Vl-3 Electric Enersv Forecast by Sector and Encl 

V.C-10 New TechnoloSies for Coal Utilization .. .. 175 Use (1978-1994) (trillion BTU) .. . ..•. : . 277 
V.C-11 Increase in Coal Consumption in New 'lbrlc Vl-4 Electricity Sales, PeU Demands.and Growth 

State Throuah New TechnoloSies. High and Rates by Utility, (1978-1994) . . ..... ... 277 
low Demand Projections (thousands Vl·S Interconnected Systems Electric Demand 
of tons) . .... .......... . ... .... . .. 176 Forecasts (New 'lbrlc State)(197<).1994) . . . 208 

V.C-12 Mine and Transportation Costs of Coal Con- VI~ Electric Generation Plan (1979-1994) .. . .. 209 
sumed ByEachSector inNew'btc.1978 . . . 176 Vl-7 Electric Demand and Capacity, (1979-1994) .. 210 

V.C-13 Spot Martcet Prices for Northern Appalachia VI-I Electricity Generated by Primary EMfllY 
(in dollars/ton) ............. ....... 177 Source (New 'lbrlc State) (197<).1994) . ... 211 

V.C·14 RecentSpot~PricesforS-mCoal ... 178 Vl-9 New 'lbrlc State EMfllY Price Assumptions by 
V.C-15 Mine-Mouth Price of Coal (dollar/111' BTU) Sector and fuel Type, (1978-1994) . .. . 212 

(1978 dollars) ... .. . .. .. ...... ... .. 178 Vl-10 New 'lbrlc State End-Use EMfllY Requirements 
V.C-16 Rail Transportation Costs (1979dollars/ton) . 179 By Sector and fuel Type (1978-1994) 
V.C-17 Transportation Costs to the New'lbrk City Area (trillion BTU) ............. .. ...... . 212 

(1979 dollars/ton) " ... . ... . . ..... .. 179 Vl-11 New 'lbrlc State End-Use E""<llY IQ!quirements 
V.C-18 Norwlttalnment Arus In New bk State by Sector and fuel Type, 1978-1994: 

(as of Novembef 15, 1978) .... . .. .... 180 A..,... Annual Percent Chanp 
V.C· 19 Estimated Cost of Compliance with RCRA . .. 181 for Selected Periods . . . " " . . " " " . 214 
v+1 Oil Consumption for HOrne Heating by Vl-12 Estimated Contribution to U.S. Gas Supply 

County (over 50 percent) .. .. .. .. . . .. 194 from all Soutces (TCF /yr) . .... ....... 215 
v+2 Types and Percentaaes of Horne Heating Vl-13 NYS Supply forecast (all supplementals 

fuel by County for all Occupied Included) (BCf / yr) .. .. .... .. . . ..... 216 
Housin1 Units .. . . ........ .... . . . 195 V1·14 Contribution to U.S. Gas Supply from NYS 

v+3 Existin1 Federal and State Supported low- lncllpnous Resources (BCf/yr) . . . . . . .. 216 



NEWYOUSTAn 
ENERGY MASTH PLAN 

FINAL IEfORT 

On Auaust 7, 1979, the State EneflY Office published the 
first Draft State EneflY M lltef Plan and Lona-Ranae Electric 
and Ca Report as required by Sections S-110 and S-112 of 
the EneflY Law. l'loceedinp to review and evaluate the 
Draft Plan and Report - c:onduc:bld durina Septem'* 
October and Nowember by the New bit State EneflY 
Planni,. Bollld. Follow! .. a final YOte on February 8, 1980, 
the EnersY Plannina 8ollld publlthed, on March 20, 1980, 
an Opinion and Order decalH,. its actions in approvtna. 
with modifications, the Draft Plan and Report. The State 
Enerav Office has modified the Draft Plan and Report in 
conformance with the EnetSY Planni,. Bollld's Opinion 
and Order and has adopted a final New bit State EMflY 
Master Plan and ~Electric and Ca Report. The 
Boald's Opinion and Order is Appendix F to this final Plan 
and Report. 
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SECTION I 

Preface 

The New M State Energy Master Pian and Long-Range 
Electric and Gas Report, and the proceedings which have 
led to its adoption, mark the State's first efforts at compre
hensive and integrated State energy planning. The Plan 
represents a significant accomplishment and a significant 
improvement over past efforts, which were limited.in scope 
and in perspective. NewM has now taken positive steps to 
shape its elleflY future in a comprehensive and rational 
manner. 

Under the Maste< P1an, New M will reduce its depend· 
ence on oil through a variety of strategies: 
• Increased penetration of conse<vation measures and tech

nologies into every phase of enef1Y use. Energy Con
servation is the least expensive, environmentally safest, 
and most economically beneficial supply option now 
available to New M. 

• Increased use of renewable energy resources, including 
hydroelectric power, resource recovery (energy from 
waste), wood and solar. The State P1an provides for 72S 
megawatts of electric load being met with small hydro 
and almost 300 megawatts from resource recovery plants. 
In addition, the State Plan sets forth the possibility of 325 
additional megawatts of small hydro and 292 megawatts 
of resource recovery on the theory that success will breed 
success as the economic and environmental attractiveness 
of these ene<&Y forms is widely demonstrated. Further, 
the equivalent of 12.S million barrels of oil annually 
could be displaced by 1994 by wood and solar. 

• Increased coal use. The Plan projects the need for six 
major power plants, beyond those already under construe· 
tion, providing a total of 41()0.4(,()() additional megawatts 
of power by 1994. The Plan calls for five of these new 
plants to be coal or coal/refuse fired and one to be a 
pumped storage hydro plant. In addition, the Plan calls 
for the conversion of nearly 6000 MW of currently oil· 
fired gene<ating capacity to coal during the next ten 
years. 

• Increased gas use. Natural gas is the cleanest, most effi· 
cient major conventional source of ene'll' Use of natural 
gas i'n New 'lbrk can be significantly increased during the 
forecast period by removing regulatory impediments to 
increased use, by promoting use, and by promoting aggres
sive pursuit otadditional gas supplies by the State's gas 
utilities. 
The Plan also calls for an increasing role for imported 

hydroelectric power from Canada in amounts of between six 
and twelve billion kilowatthours per yeai. 

The State P1an does not propose any new nuclear power 
. plants beyond those already licensed or in the final stages of 
construction. Prior to increasing the State's reliance on 
additional new nuclear capacity, there is first a need to 
develop a fully adequate national nuclear waste disposal 
program, and a need to clarify substantial uncertainties 
associated with economic, safety and regulatory issues assoc-
iated with the nuclear oi>iion. . 

The Plan proj"'* cumulative economic savings in the 
State of at least $10 billion by 1994 as a result of implemen· 
talion of the broad range of proposed actions. The substan
tial savings to consume<s associated with the State Plan will 
flow through the State's economy and create significant 
additional income for other purposes. 
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The Plan is projected to create an additional 40,000 jobs 
by the year 1994, just as a result of implementation of the 
conservation and selected renewable resource proposals. 

Since issuance of the draft State Energy Master Plan last 
August, a number of State and Fede<al ene<gy initiatives 
haved been undertaken which are consistent with this Plan. 

• State Actions 
" Powe< Plan Siting-Boards on Electric Generation 

Siting and the Environment have approved the siting. 
of coa~fired electric power plants on Lake Erie and 
Long Island and have denied a proposal to build a 
nuclear power plant at Sterling. New 'lbrk. 

• • legislation .. Significant measures to promote energy 
conservation and renewable resources as well as mil• 
igate the impact of high energy costs on low income 
households have been enacted by the Governor and 
the State Legislature. The enacted energy conserva· 
tion proposals of the draft plan include: 
. .. Chaple< 743 of the Laws of 1979, amending the 

State Lighting Efficiency for Exi.sting Public Build
ings Act of 1978, to extend the mandatory lighting 
efficiency standard to existing nonresidential build
ings, using the State Energy Office, local agencies, 
and self-certification procedures as enforcement 
mechanism,s. 

.. . Chapter 741 of the Laws of 1979, amending the 
Horne Insulation and Energy Conservation Act of 
1977 to: 
- include as eligible measures furnace and boiler 

retrofits, furnace and boiler replacements, re
gardless of the fuel used, and heat pumps; 

- extend the program 10 four-family housing; and 
- increase the maximum loan amounts avail· 

able. 
. . . Chapter 740 of the Laws of 1979. amending the 

Vehicle and Traffic Law toexe<npl van pool drivers 
of non-profit vans from the spec.ial licensing re
quirements needed for bus drivers. 

• Federal Actions 
" Legislation-Final agreement is being reached in Con

gress on the President's Windfall Profits Tax, the cre
ation of a national synthetic fuels industry, estab
lishment of an Energy Mobilization Board, newelleflY 
conservation programs and the establishment of a 
fede<al solar and conservation bank. Furthermore. 
the President has submitted a legislative proposal to 
provide federal assistance for conversion of existing 
oil-fired power plants to coal. 

" Regulation-The Federal Energy Regulatory Commis
sion is finalizing rules with respect to encouraging 
electricity production from renewable resource and 
cogene<at.ion facilities by changing the pricing struc· 
lure for the provision of standby electric service and 
electricity sales from such facilities. 

Howevei. we must recognize that much more needs to be 
done. The Plan calls for a broad range of actions and 
numerous additional studies. II is only through the success
ful pursuit of these many actions that our energy future 
will be improved. The Energy Planning Board, in approving 
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SECTION II 

INb I C"llooo 

1. BACKCROUNO 
A. S11tutory B1sis 

Chapte<s 819 & 820 of the laws o( 1976 created the New 
'bric State Energy Office (SEO). In the statement of intent 
accornpanyina that low, the New 'lbfk State Leaisl11ure 
described the conditions leoding to SEO's creation: 

" . .. that the people of New 'lbfk State ha"" sufftfed 
shortages of all forms of energy; that such shortages are 
likely to recur; that New 'lbrk is dependent on sources 
of energy from outside the state; and such shortages 
and hiah costs ha"" been inimical to heolth, safety and 
welfare of the people." (l. 1976, c. 198, §1.) 

The SEO is charged with a broad range of responsibilities 
and specific duties: developing and implementina ene<&Y 
policies, malntalnlna energy supplies, encouraging conser
vation and ac;celerating the deve'-•t and use of -
able ene<&Y sources. 

In 1978, the Energy law was amended to broaden SEO's 
mission and to mandlte the preparation o( a draft SUte 
Energy Master Plan (SEMP) and a d"'ft Long-Range Electric 
and Cas Report by the State Energy Office (Enefl!Y low 
Sections S-110 and S-112). 

An Energy Plannina Board was created by the 1978>tatute 
as the final declslon-makina body to approve both the maste< 
plan and the report. The Board consists of theCommissione< 
of Energy, Mio was designated by the Governor as Chairman 
of the Board; the Commissione< of Environmental Conse<· 
vat ion; the Chairman of the Public Se.vice Commission; the 
Temporary President of the Senate or his designee; and the 
Speaker of the Assembly or his designee. 

The 1978 low created a fund to help defray the costs of 
participation by interested parties in developing the SEMP 
and lona·range electric and gas report. Section S-114 and 
the reaulatlons issued thereunde<. allowed any interested 
pe<son, exc"Pt a major energy supplier or a fede<al or state 
government agency. to apply to the Enefl!Y Office for funds 
to defray fees of ~ who participated in the public 
hearings mandlted by the low. Legal fees were not included. 
Decisions on funding applications were made by the Energy 
Plannina Board. 

8. Scope and Purpose of the Plan 

The State Energy Maste< Plan and Lona-Range Electric 
and Cas Report ha"" been intearated by the Energy Office 
into a single document. Toaether they rept'esenl an initial 
effort by the State of New 'lbrk to plan its energy future in a 
comprehensive and integrated manner. Comprehensive 
energy planning requires that all relevant variables be con· 
sidered In developing the planning document. The SEMP 
therefore contains an assessment of the potential impact of 
these variables on New'lbrk's energy future: State economic 
and demoaraphlc factoo; ene<&Y pricing. supply and demand 
trends; energy conse<vation; new energy technology devel· 
opment; indigenous energy resource develOpt'Oent; and 
national ene<gy policies. The impact of alte<nali"" energy 
sources and energy comeMltion on the environment. econ
omy, health, safety. and welfare of the State and its popula
tion is also included. 

A major shortcomlna of prior energy planning has been its 
fuel-spec.Ifie nature. This document 0'¥etcomes that deli· 
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ciency by embracing an integrative energy planning ap
pooach. Integrative energy planning allows a comldefation 
o( ~Ifs betl<ee11 and among conllt!fltional fuels. -
able energy sources and energy comeMllion. This approach, 
for example, permits greate< choice and flaibility In the 
specific mix of fuels within New 'lbfk's eneray future. It 
allows an examination of the relative contribution of coal. 
oil, natural gas, electricity, and renewable resources In 
meeting total future energy demand. Ultimately, the scope 
of the plan provides an informed frameworl< for evaluatina 
the State's future energy choices and reachlna decisions for 
future actions. 

The State Energy Maste< Plan and Lona-Range Electric 
and Cas Report se<ves a variety of purposes consistent with 
State energy policy. The primary uses of the final document 
~ by the Energy Planning Board include: 

• Article VI II Decisions. 
The loreast electric demands of the Energy Planning 
Board will become binding on the State Board on Electric 
ee-.tion Siting and the Environment. These forea>ted 
~will govemanydetemlination of need for future 
_,electric aenerating facilities uncle< Article VIII of 
the New M Public Service law (Eneray Law, Section 
S-112). In addition, upon adoption of the State Energy 
M&sler Plan, the State Board on Electric Generation Sitina 
and the Environment must find that a proposed facility is 
consistent with the Master Plan before it may arant an 
application for a ce<tificate uncle< Article VIII of the New 
'lbfk Public Se.vice law, (Energy law, Section 5·110). 

• Article VII Decisions. 
Energy Planning Board findings on projected electric and 
natural gas demand will become blndlna on the Public 
Se.vice Commission. 
They will govern any dete<mination of need for major 
electric and natural gas transmission facilities which the 
Commission must ce<tify for environmental compatibility 
and public need uncle< Ankle VII of the New 'lbfk State 
Public Service law (Enefl!Y law, Section S-112). 

• Public and Private Sector Planning. 
The State [nefl!Y Maste< Plan as approll'td by the [nefl!Y 
P11nning 8oard does "provide the framewotk for enerav
related decisions mode throuahout the state.• (Enefl!Y 
law Section S-110). This framewotk will helpauidepublic 
and pt'ivate sector entflY"'<elated decisions. 

• Plan for State Govemment Proarams. 
The State Energy Maste< Plan and long-Ranae Electric 
and Cas Report includes specific recommendations on. 
the scope, directions. and substance of State P<oarams 
for energy conse<vation, indigenous resource develop
ment. renewable resources, energy technoloay and con
llt!fllional fuels. 

• Culde for State Administrati"" Actions. 
The State Energy Master Plan makes a series of specific 
recommendations to guide the enerav-related activities 
of New 'lbfk State administrati"" agenc,ies. 

• Cuide for State.Leaislative Actions. 
The State [nefl!Y Maste< Plan contains • numbe< of pt'()

posols for State legislative conslde<ations. 
• Federal Enefl!Y Policy. 



The State EnetSY Master Plan abo "'U "> spKific actions 
for consicleqtion by the federal ao-nment in these 
areas: conventional fuels. enef1Y c:on54!fVation, renew
able resources, and ene'IY technolot11< 

C. Plannin1 Wirh Uncertainly 

Any effort to plan for the future Is beset with difficulty 
and unknown elements. It is especially difficult to plan for 
New 'lbrit State's future enef1Y requirements since the _..,. 
ious corn-ts of eneflY supply and demand influence 
each other in a variety of ways. 

In assesslnawhat iun adequate, safe supply of eM'IY for 
the future, -SY demand must be estimated and projected. 
Demand is a function of many vaNibles, indudina PoPUla· 
tion, employment, incc>rrW levels and their chances. the 
price and availability of each fuel, fede<al reaulations, and 
end user pe<C@lltion and attitudes toward c:on54!fV&tion and 
consumption. All must be either f_,. or assumed in 
forecastina demand. 

In the past 2 to J years, deliverable supplies of primary 
fuels have been unstable. Durina the 197~1977 heatina 
season sufficient quw>tities of natural ps were undeliverable 
in New 'lbrit State; now there l!llists an apparent natural aas 
surplus. In 19711 there WilS an oil alut; in 1979 there was a 
shortaie and petroleum product prices soared. In 1977 and 
1978 there was a coal strike; in 1979 the prioe of coal fell. 

Since the State is so dependent on imponed oil, New 
'lbriters are sublect to the capriciousness of the supplying 
nations. In 1977, It was thought that .5audi Arabia would 
produce 12 million barrels per day (MMBBL/0) in 1965; in 
1978, that estimate was chanaed to 17 MMBBL/O; this yor 
the federal ao-nment is predlctlna 10 MMBBL/D at mosL 

The substantial uncenainty which surrounds nuclear_ 
disposal, as well as uncertainty with regard to economic, 
safety and regulatory issues associated with this fuel form, 
have led to a decision not to depend In this Plan on new 
nuclear power plants, beyond those already under construc
tion. 

The natural ps Industry could be revived with an illCl'NSed 
supply of North American aas and a host of supplemental 
supplies that are being propc>sed, but the lull cost of the 
resultina gas Is uncenain. The recent round of OPEC oil 
price increases changes the basic economics of enersy source 
choice. New sources of conventional fuels such as aeo
pressurized methane may be developed, or a major break
throuah in synthetic fuel technolotlv may occur. Into all of 
these unknowns enters the politics of price controls and the 
effects of decontrol. finally, the relation bd>oeen oil pro
ducina and oil consumina nations are subject to rapid 
change. • 

Recognition of the uncenaln nature of future eneray 
supply and demand does not, howevet mean that New 'lbrk 
Is powerless to influence and shape Its elle'1IY future slanifi
cantlll 

Of primary Importance to our eneflY future is the ~ 
spread acknowledgement of society's collective ability and 
responsibility to make the vital dec·isions necessary to a 
desirable ene'IY future. There Is nothing inherently prede

·termined about that future. There are complex and difficult 
choices to make, and to abdicate or deny this responsibility 
is 10 choose by defaulL The will and the capacity to act 
positively in eneraY policy must be cje.,eloped. The EM'IY 
Master Plan rep.esents New 'lbrit State's effort to deal with 
elle'1IY he&<M>n. 

The SEMP and Long-Range Electric and Cas Repon show 
that significant changes can be and have been instituted to 
foster a new energy era within New 1brk State. Increased use 
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of coal In a manner compatible with environmental and 
economic objectives, the pocentlal for additional secure 
natural ps supplies, greater use of commercially available 
renewable resource technoloaies, enhanced development 
of the State's indigenous resources, and continued gains in 
eneraY conservation are the major elements for alterina 
New 'lbrk's current eneray profile. 

flexibility is the keyto1 newenef1Yera. The StateenetSY 
plannlna process is fletlble enou8'> to allow for changes in 
futureeneflYsupplyand demand. The EnetSY law contains 
a variety of provisions that leCCJlllize the uncenainty sur
roundlna future energy plannina and embodies a contin
uous scheme for incorporating change. The Energy law 
mandates that: 
• The planning process be based on a va~ of public and 

private inputs; 
• The State EM'IY Master Plan be reviewed by the EneflY 

Office for updatina at lea5t every two years. The Lona· 
Range Electric and Cas Report must be updated at least 
every two years; 

• An Interested person may seek an amendment to the 
Master Plan and Lon,.Ranae Electric and Cas Report 
under spKified conditions; 

• A comprehensive lona-nnge electric plannin& report be 
submitted by the New 'lbrit Power Pool 10 the EneflY 
Office annually; 

• A comprehensive long-range natural gas repon be sub
mitted by the New 'lbrit Cas Croup to the EM'IY Office 
every two years. 

Basic State elle'1IY policies are a substantive means for 
copina with the uncertainties of elle'1IY plannina. These 
policy commitments provide a clear and consistent se1 of 
objectives and seNe as auldina principles for the planning 
process. The primary objectives are: 
• continued economic growth and increased employment 

opportunities in tl)e State; 
• protection of environmental quality; 
• reduced reliance on eneflY souf()es from outside the 

State, ind panicularty on foreign enef1Y sources, with 1 
corresponding emphasis on developing the State's indilt' 
f!nous energy sources; 

• reduction of energy demands; 
• fulfillment of eneraY demands in the most economical 

manner; 
• reduction in enef1Y costs as a perceni.ge of disposable 

Income, to more dosely approximate average eneflY 
costs nationwide; 

• use of a diverse primary fuel mix; 
• increased competition bel\ween fuels for specific end 

uses; 
• accelented development and use of renewable eneflY 

sources, throuah the use of various incentives as needed 
to offset initial market disadvantaaes; and, 

• protection of the public health and safetll 

2. METHODOLOGY 

A. Ceneral lnpurs 

The EM'IY Master Plan and Long-Range Electric and Cas 
Report were developed by the State EnetSY Off~e with 
input from many sources. Fiaure 11·1 illustrates the scope 
and diversity of activities and organizations that helped 
shape this document. State and national energy policies, enersv research and development trends, and submittals by 



the State's major enetSY supplie<J were considettd. Input 
from od>er State aaencies. local ao-nment. consume<$, 
public interest poups, and individual cititens was also cor>
siden!d along with EllftlY Office .-rch and infonnation 
activities and the public hfftl,. Input to produce this State 
EllftlY Master Plan and~ Electric and Gas Repott. 
Among the major inputs were the followi,.: 

1 J Srate EnetrY Polley 

The Plan and RepOrt reflect current New bit State eneflY 
policy, including those programs and activities conducted 
or completed by the Energy Office and od>er State agencies. 
Among them: 

• The State Energy Consenlation Plan. Jmplen1entation of 
the Plan has helped to reduee projected energy consump
tion in the State 7 penlent for 1980. The Plan features: 

• • the Energy Come<v.tion Construction Code, which 
establishes energy efficiency sundards for new and 
renovated buildings; 

• • the EllftlY Advisory Sefvice to Industry. which lends 
technical assistance to small- and medium-sited In· 
dustries Statewide; 

• • State liptina efficiency standards for existina public 
buildings; 

• • establishment of EllftlY Out1MCh Service to dissem
inate energy conservation information to commerdal 
and residential tee:tors. 

• Sfoction 3-101 of the New bit State £-.v Law. The 
section lists the major objectives of New bit State 
energy policy. includina: 

• • maintainina an adequate and continuous supply of 
yfe, dependable, and economical energy; 

• • speeding the development and use of renewable 
enersy sourca; 

• • encouraaina enetSY conse<Vation within all sectcm of 
the State's economy; and, 

• • fosterina. encouraaJna and promoting the poudent 
dewlopment and wise use of all indigenous State 
energy~. 

• 1978 Jonto<ance electric pi.ns. The hearina record com
piled by the f'u!>lic Sefvlce Commission for the 1978 
long-<ange electric plans, punuanl 10Section14% of the 
Public Service Law, contained useful infonnation on a 
variety of issues covered by the Plan and Report. 

2) National Energy Polley 

All national energy pollc.ies and programs enacted with 
the sianing of the tulional Energy Act by President Carter 
on November 9, 1978 were considen!d in shapina the State 
Plan. The major prosram initiatives articulated by the Presl· 
dent on April S, 1979 lncludina the supporting analysis, 
tutional Energy Plan-II, were considen!d as well as the new 
energy goals announced by the l'Yeident on July 15, 1979. 

J) Enetgy Research and Development Trends 

The Enersy Office analyted and Incorporated informa· 
t lon on the availability, cost, and likely penetration of new 
energy conservation and supply technologies. The informa· 
tion was furnished primarily by the New bit State Eneray 
Research and Development Authority. and the federal De
partment of Enersy. with some inputs from od>er interated 
parties. ,, 

4) Enetgy Supplier Submlrra/s 

Relevant infonnation about New bit State's cunent and 
future supplies of electricity, natural gas, oil, and coal was 
provided by the State's major energy supplie<J. The New 
bit Power Pool, includlna the Power Authority of 1he State 
of New 'lbrt. (PASNY), submitted a plan on behalf of the 
State's electric utilities for meeting future electric demand. 
The New 'lbrlc Gu Group submitted a similar repO<t for 
meeting natural gas needs over the next 15 years. Oil and 
coal companies submitted Individual reports of their future 
plans. In addition, on February 23, 1979, Commissioner 
U.rocca issued an order directing that a broad lnVfttlaalion 
of the oil industry be conducted. The information obtained 
in compliance with that compulsory process was also used 
in the development of the Master Plan. 

The Power Pool rep0rt forecasted electric demand over 5, 
10 and 15 ye.or periods. identified generating Q,pac.ity for 
meeting that demand; inventoried facilities now in ~ 
lion or planned; anticipated expenditures for research In 
energy conservation, load management. electric generation 
and transmission, new eneray technologies and pollution 
abatement and control; and estimated electricity prlca to 
consumers over the forecast periods. 

The gas report included a forecast for the next 5. 10and 15 
ye.or periods - by service area-of peak day, winter season, 
and annual aas requirements by appropriate end use classi· 
ficatioo;I; an identification of potential sources of natural gas 
supplies; a descripc.ion of demographic projections and load 
forecasting metf>odolosy; and a projection of atimated ps 
prices to consume<$ over the forecast periods. 

Major peUoleum suppliers generally indicated in their 
submissions that no specific plans were made for New bit's 
needs. Rather. companies consider their operations on a 
larger regional level, such as New England, the Northeast. 
East Coast, or Petroleum Administration for Defense Dis
tricts (PAO). Thus, depending on the individual company, 
the <1pplicability of the repO<ts vary. The petroleum suppliers 
also Indicated that, in aeneral, reaional level plans are not 
prepared on a fifteen ye.or basis. Long term plannlna was 
repOrted by the major petroleum supplie<J to be done on a 
U.S. or worldwide basis. 

The major coal supplie<J pmented some discussion of 
future plans. These plans, ho\~r. contained very little 
infonnation on plans for meeting New'tbrl<'s forecasted coal 
requirements. Generally, the companies indicated that coal 
production is cunently demand constrained and that ade
quate suppl in of coal are available at competitive prica 10 
meet any projected Increases In demand. 

SJ Loa/ Governments, Consumers, a.nd lnreresr Groupj 

Various local ao-nment officials and interated persons 
added advice, ideas, and insipts on a number of relevant 
issues, espeoially throuah the Energy Office hearinp and 
throuih direct funding by the Energy Planning Board. This 
fund of S200,000 was provided for in the leaislation es
tablishing the planning procas. II enables private aroups to 
more effectively participate in the plan preparation a.nd 
resulted in 12 funding awards representing over 34 private 
OfPOizations. 

6) Slate Enetgy Office Research & Information 

The fllftlY Office developed various energy sector mod
els. Its analysis of specific i.ssues, energy prices, supply 
options and fuel availability are an integral part of the Plan. 



B. F~ and Supply Plan• 

The sc.1e Enersv MasMr PIM and Lona-bnee Electric 
and Gas Report pmeni fotecasts of end use -.v ctem.nd 
Oller the,_ S, 10 and 1S yun. Enersv demand is reduced 
by the estimaled impact of price and non-price: induced 
-.v ~ation durinc the ioreast period. Fo.eusb 
are P1Uc:11ted for c:.ch sc:ctor of the SC.le's c:conorny
midc:ntial, commetclal, Industrial, and transportation- and 
by fuc:I type, as shown In Fl1ure 11-2. Supply plans. lncludlna 
recommendations for State: and fedc:ral action, are preHnted 
for c:ach of the major c:nersy forms lncludina renewable: 
resources and consc:rvatlon. 

The: dc:mand forecasb Include information on future 
C!f1C!11Y prices and estimated availabilit-,< The forc:casts are 
sc:nsitiw to cc:ruiin kc:y considc:<ations, includinc future 
SUlte c:cooo.,,ic activity. -•I actions, enersy prices, 
and production. use. and likely dewlopmc:ut and ~ 
t ion of nc:w - leehnolot\< Fipire 11-3 lisb the various 
factors dlat imPKt -.v demand. 

The: C!flC!llY demand fo..casb arw described in Section IV. 
The: various C!flC!llY supply plans are preHnted in Section V. 

C. Plannin11 Proc.c:ss 

The: 197<).1980 SUltc: C!flC!llY master plannina and lont
ranac: c:lc:ctric and ps svsiem planninc procc:edlncs bc:pn 

State 
ag911CHI$ 

on J......ry 12, 1979, with the 1s ..... nc:e by SEO of a public 
nodcc: in accorclanc:e with the PIMvli111 resulations. (Sched
ulins for the Master Plan and tor the Lonc-llanec: Elc:ctric 
• ~ Report - owriapped.) 

Undc:r the plannins reaulations. any intetested person 
DCePt a major C!f1C!11Y supplier or Fc:dc:ral or St.ale qc:ncy 
- c:liaiblc: to apply for a portion of a S200,000 fund c:stab
lished by Sc:ction s-114 of the: Enersv Law. to defray fc:c:s of 
c:xpc:rts retained to participate in thc: enersy plannlns hear· 
Ines. On May 4, 1979, the: Board Issued an Order allocatlna 
S190,000 to 12 arantc:c:s. (/\ list of the: fundina -ards Is 
Included In /\ppc:ndix /\), 

Durinc 1979 c:xtensiw public hearinp on the master plan 
,...... hc:ld by the St.ate Enersv Office: and the Enersv Plan
nins Board. Ourins sixdaysof '-rincs in May, SEO recc:llled 
unswom ll!Stimony on the plans submitted by the SUlte's 
major-.vsupplim on April 1, 1979. The: public '-rinp 
,...... hc:ld in the foUowtnc locMions: Rochester- May 7, 
1979; Nc:w 'tbrtt Clty May 9, 1979; Hauppauac:- May 10, 
1979; /\Jbany-May 14, 1979; lklfflilo-May 1s. 1979; and 
Syracusc:-May 17, 1979. Written comments on the-.v 
supplic:r plans wete also Neelved by the Enc:ray Office: for 
thirty days after the: conclusion of hearinp. 

Thc:sc: six public hc:arlnp wete conducted by the: State 
Enc:rav Office: in recoanltlon of the c:ssc:ntial importance of 
public participation In the: dc:velopmc:ut of the: Enc:rav Master 
Plan. The: statute: required only three hearincs. 
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A s-nel of SUte E-.v Office -ior staff, includin1 the 
Commluloner and/or [)epuly Commiuioner. •-oded each 
'-tlna 1111 NC!elw .,.._11y the views of the citizens -i-
1y;,.. 

The &wav Plannlna 8oMd held two series of public 
i-tnp on the elf.ti E-.v M.-Plan and bpon. I,_. 

eo..i penOlll and public offlclals .. - - -,_ on SaiAa•ibet 6. Se;t 1ibet 10. Set;t ,.,., 11 and 
Sel*fllber 20 In New lbrlt City, Syraaa, Buffalo anil 
MilMOla. A llOUI ol 193 people spcllre or submined -i-

FIGUllE N 
NIW YOU STAii 11111 In' DllUI .. C1Allll 

• Seeton 
• • Residential 
• • Commen:lal 
•• lncluscrlal 
• • Transponallon 

• Fuels 
• • l'9lloleum 
•• Gal 
•• Electrlc 
•• Coal • 
•• Rat .. utabMs 
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mony 1t these four Marinp, or durina the followlna »day 
ClOINMnt period. Reau~ i.arinp were held In 
Albony for 11 days betl<CA:n <>aobef 19 and Nowmber 9, 
1979. Direct testimony hom 92 wlb un-1«el.ed durlnl 
the '-tlnas and 32 paltin submitted lnltlal briefs 1111 the 
p&annifta boon! 1o11ow1,. the i.. ;;.,_ Durina this last ..
of '-!...., ewfY OllEii!S1Jld penOll and cwpnlution who 
'*' 1111 f pa;ty-forthe poocwlina-oble11111pa111or 
wl- and to qonlion wilnttltt spa1-9CI ti,. achers, 
lncludlna the StotE EMr1Y Offlce. (A,_ detailed delcrip
tlon of the plannlna process and pnx:ec1..,. can b9 found In 
f\pplndla A). 

FIGUllE 11-3 
NIW YOU STAii ENEllGY DEMAND PACTOlll 

• Economic Chanme 
• Availability of bc:h Fuel 
• l'lice of Each Fuel 
• Encl Use Resulations - Efficiency 
• lteMwable Reoource Impact 
• ea.. ........ Actions lmpllCt 

• • Availability 
•• l'lice 



SECTION Ill 

Polley C a I I 

State~ planning cannot be conducted in a vacuum. 
Many events, Issues.and institutions interact to f0<m a 
frame"ork f0< ~ plannina. Examination of the possibil· 
ities and constraints Inherent in the ongoing interaction of 
these various factO<S is an impottant compooent of New 
'lbrk State'senerayplanninaeffo ts. This section will explore 
the five key elements constitutina the contect of the State 
Energy Master Plan and Lona-Ranae Electric and Gas RePOn. 

1. /NTERN,.,TIONAL CONTEXT 
The WO<ld oil market Is the focal point of international 

energy issues. The market i~ dominated by the member 
nations of the Orpnization of Petroleum Exporting Coun
tries (OPEC), who collectively account f0< about 60 percent 
of WO<ldwide crude oil production and currently supply 
about 26 million barrels/day to the world oil market. This 
consonium of countries, throuah close cooperation, has 
held effective control over world oil prices since the embargo 
of 1973 and has recently reached agieemeut on limit ing 
production levels to ace0<npany further price increases. 

The multinational oil e0<npanies are also involved in the 
world oil market. These companies operate in some

0

0< all of 
the four sectO<S of the oil industry-production, refining. 
transpO<tation, and marketing. Initially, the multinational 
oil CO<npanies owned the production facilities in most of the 
major oil-producina nations and made royalty payments to 
the host tovemments. But the production faci lities in OPEC 
countries have largely been nationali~ed over the last dee· 
ade. The major oil companies currently serve as the conduit 
for crude supplies and products into worldwide markets. 

In Saudi Arabia, the largest OPEC oil supplier, these com· 
panies are more directly involved in oil production through 
their participation on ARAMCO, the Mabian-American Oll 
Company. Petromin, the Saudi national oil company. owns 
6Q percent of the Company's production assets, the remainina 
owned by Texaco, Mobil, E>o<on, and Standard Oil of Cali
fomia. The Saudi aovemment sets quaneriy production 
ceilings and each company's allowed production levels are 
based on its percentaae of total ARAMCO assets. Even with 
this dearee of participation by the multinational oil CO<npa
nies, ultimate control over ARAMCO oil production isclearty 
in the hands of the Saudi Arabian aovemment. 

United States dependence on foreign oil results in dan
gerous wlnerabllity to disruptive fluctuations in prices and 
production levels."'riahtenina supplies aenerally bring greater 
reliance on the spot market, leading to vet higher prices f0< 
end-users. The threat of arbitrary limitations on supplies to 
the economic stability of oil-importing nations has spurred 
the creation of an international alliance as a political and 
economic counterf0<ce to OPEC. The International Energy 
Alliance Agreement (IEA) was signed by 20 nations, including 
the United States, In 1975. The agreement provides that a 7 
percent shonfall of petroleum supplies in any participating 
nation will activate measures by which the other countries 
will share their supplies with the affected country(ies), thus 
spreading the shortage equitablit 

This situation was nearly reached earty in 1979 when 
Iranian oil production stopped, reducing OPEC oil expO<ts 
by about 4 million barrels/day (MMB/O) to a level of 25 
MMB/0- 0< about 3 MM8/0 less than demand for oil on the 
world market. Japan and West Cennany had been particu
lartydependent on Iranian supplies, each relying on Iran f0< 
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19 percent of their total petroleum. RepewntatiYH from 
Ntions panicipating in the IEA met in late February, 1979, 
to discuss the implications of the supply shonqe and the 
possibility of implement ing the sharing mechanism. The 
l'OUP aareed to a 5 percent across-the-bolrd reduction in 
oil consumption in each Ntion on an attempt to cut oil 
lmPOns below OPEC's preferred export levels. 

The cutoff of Iranian oil hit the U.S. hard. Oll from Iran 
accounted for approximately S00,000 barrels per day, or 3 
percent of U.S. total daily consumption. 

Th4! svpply shonfall traceable to the Iranian production 
shutdown has also hurt New 'lbrk. The cutoff was Jnltlated 
durlna the winter before refining capacity had been refocused 
on psoline production for the summer drivina season. 
Deepenlna shortages of crude supplies s><evented refiners 
from operat ing at full capacity, delaying the nonnal first 
quarter shift to maximize psoline output. As a result, an 
estimated 12 percent shortfall on available p$()11ne sup
plies f0< the State erne•sed during June 1979. An odd even 
rationing system was implemented in the dowmtate aru in 
mid-June in response to sharp cw in dea~ allocations. 

The strictures the international oil situation places on 
~ plannina in New 'lbrk State are based on the role of 
oil In the State's fuel mix. In 1977, 66 percent of the State's 
total~ demand was met by oil, with approximately 70 
percent of these supplies 0<iginating in forelan count ries. 
Nearly one half of the oil used in the State Is from OPEC 
sources. These percentages are sianificantly hiaher than f0< 
the nation as a whole, thus accounting f0< the dlspropot
tionate economic impact of recent OPEC actions on New 
'lbrk State. Besides plac.ing the State In a position of uncer
tainty and wlnerability, this dependence constitutes 1 severe 
economic drain. In 1979, OPEC oil dependence cost the 
New 'lbrk State economy SJ.8 billion. Surcharaes and price 
Increases announced as of Oecembe<. 1979, could add 
another S2 billion during 1980. Considering that In 1972, New 
'lbrkers spent about S0.7 billion f0< OPEC oil, the constraints 
Imposed by OPEC becO<ne clear. Consequently. 1 primary 
objective of the State's~ plan is to reduce the use of 
oil, panicularly horn OPEC soun:es. 

Theweaponuvailabletodeal with int~tional issues of 
~supply at the State level are necessarily limited. State 
plannina must. therefore, take place within an lnt~tional 
fromework almost entirely beyond its direct scope of Influ
ence. 

2. N_,.,TION_,.,L CONTEXT 
The energy-related activities of the federal aovernment 

also bear heavily on state plannin& effO<tS. State planhina 
must be consistent with national objectlYH. 10 that extent. 
national policy can place sianificant constraints on st1te 
eneray planning. ,.,, the same time, the states can partici
pate In shapina national policies and objectlYH, lncreaslna 
the likelihood that state and national plannina effO<ts can 
complement and reinf0<ce each ocher. Federal involvement 
In energy matters encom~ a number of broad policy 
areas. The major areas are discussed below. 

A. EnetrY Pricins 
10 a larae extent. recent national policy actions have 

focused on de<egulation of controlled eneray priclna sys
tems. 



1) Deregulation of Natural Gas 

A major component of the National E""'IY Act of 1978 
was the Natural Gas'Policy Act. This act: 

• extended price ceilings to sales of natural gas on the 
intrastate market; 

• established a series of maximum lawful prices for various 
categories of natural gas, allowing for monthly inflation 
adjustments; 

• set January1 , 1985, forliftingpricecontrolson a ll new gas 
and certain categories of intrastate gas; and 

• established a means to protect residential gas custornen 
from sudden price increases by incremental pricing of 
higher cost gas-supplies to· iridustrial customers. 

Primary responsibility for implementation of the Natural Gas 
Policy Act is vested in the Federal Energy Regulatory Com
mission (fERC). 

As a net gas-consuming state, New ~rlc stands to benefit 
from the freeing of supplies to the interstate market fol· 
lowing the elimination of regulatory distinctions between 
interstate and intrastate sales. 

2) Decontrol of Domestic Crude Oil 

On April 5, 1979, President Carter announced his decision 
to decontrol domestic crude oil prices over a period of 18 
months beginning )une 1, 1979. This action allows domestic 
oil prices fo gradually escalate from the current controlled 
price. to world marlcet levels by the end of the decontrol 
period. At the end of 1979, the controlled wellhead price 
averaged 514.06/BBL and the world marlcet price. including 
surcharges, average about 527.26/BBL. 

10 ensure that domestic oil decontrol does not produce 
9ignificant unearned profits. for producers. Congressional 
conferees are preparing to enact the windfall profits tax 
which will tax producers 5227 billion as domestic oil reaches 
the world price of crude oil. Portions of the proceeds of the 
windfall profits tax will be used to stimulate the production 
of new sources of energy including renewable and synthetic 
fuels, mitigate the impact of higher efK!f1Y prices on low 
income consumers, generate additional federal dollars for 
mass transit projects, and stimulate increased energy con-
servation. The final funding amounts for each of these 
activities are presently being negotiated in the Senate and· 
House Conference, final passage of the legislation is expected 
this Spring. 

3) Regulation of Electric Rates 

The Federal Energy Regulatory Commission (FERC) regu
lates wholesale electric rates, both within and between 
states. The Public Utility Regulatory Policies Act of 1978 
extends federal involvement in this area with a number of 
provisions, including: 
• requirements that state utility commissions determine 

t he appropriateness of implementing a number of rate
making standards relating to cost of service, declining 
block rates, time of day pricing. lifeline rates, and others. 
The New~ State Public Service Commission addressed· 
many of these standards in a recent generic rate case. It 
in!ends to consider them further in the context of specific 
rate cases. · 

• granting authority to FERC to require interconnections of 
electric power transmission facilities between small power 
producers and electric utilities, and to order utilities to 
supply transmission services between two non<ontiguous 
utilities; 
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• requirements that FERC develop rules covering non-dis
criminatory rate practices between regulated electric utili
ties and private cogenerators and small power producers. 

8. Resource Use 

Only the federal government has the capability and the 
authority to deal with the nation's natural resources as a 
unified, closely interrelated system. Each state has reliable 
access only to the resources located within its own borders. 
However. as in New ~rlc's case, other domestic resources 
may be integral components of state energy supply plans. 
Thus, federal actions in resource·management have impor
tant implications for state-planning efforts. 

1 J Leasing of Federal Lands 

The federal government owns a great deal of land that is 
periodically leased to efK!f1Y producers to develop various 
energy resources including oil, natural gas, and coal. The 
federal Outer Continental Shelf (OCS) is an area potentially 
rich in natural gas and oil deposits. Recent revision of the 
statute that governs the OCS, the Outer Continental Shelf 
Lands Act Amendments of 1978, contains provisions for the 
active involvement of coastal states in the offshore oil and 
gas leasing and development process. It provides a mecha· 
nism for considering recommendations .from the affected 
states, particularly in leasing schedules, lease sales, and 
development and production plans. 
New~ State borders two of the OCS frontier areas-the 

Baltimore Canyon and the Georges Bank. A significant oil 
and/or natural gas d iscovery in either area could reduce the 
State's dependence on foreign sources of fossil fuels. 

2) Fuel Use 

The Powerplant and Industrial Fuel Use Act of 1978 calls 
for greatly expanded federal involvement in fuel conver
sion. The Act prohibits the use of oil or natural gas in new 
e lectric generation facil ities or new industrial boilers of 
greater than a certain fuel heat input rate. It also requires 
that coal-capable large boilers be converted to coal. It 
generally restricts the use of natural gas by existing power· 
plants and bans the use of natural gas in base-load or 
intermediateload generating plants beyond 1990. The Act 
shifts the responsibility for proving that conversion to coal 
from oi I or natural gas is not feasible to the utility or industry 
wishing to burn such fuels. However, it does provide clear 
mechanisms for seeking exemptions and delays. 

3) Environmental Standards 

The impact of federal environmental regulations on State 
energy planning is exemplified by requirements in the 1977 
amendments to the Clean Air Act. The amendments include 
strict standards (new source performance standards) to con
trol emissions from fossil-fueled powerplants, and have been 
interpreted by U.S. EPA to require scrubbers for coal
buming plants. These standards will have a considerable 
effect on the cost of new coal plants and limit the type of 
coal that can be burned economically. 

C. Taxes and Subsidies 

Tl)e federal government administers many programs em
ploying various financial mechanisms. such as tax credits. 
direct grants, and loans to expedite the development or use 
of energy supplies and technologies. The National Energy 
Act of 1978 contains a number of such programs. which fall 
into these four general categories: 



• grant and loan programs and tu credits for improvina 
conse<Vation and fuel efficiency in residences and facll~ 
ties of various types. such as low-;ncome residences. and 
schools and hospitals; 

• loan programs and tu credits for using solar technoloay 
for midential heating and cooling; 

• tax incentives for stepped-up development of conven
tional and alternate enerav sources, such as gasohol. 
geoprt"Ssuri1ed natural gas, and aeothennal enerav; and 
for industrial investment in alternat ive enerav facilities, 
such as alternative fuel boilers and heat conservation and 
~lina equipment; and 

• tu penalties on both producers and ~onsumers for failure 
to meet certain automobile fuel efficiency standards and 
for investment in new oil or gas.fired boilers. 
federal involvement in energy policy and regulation has 

el<panded rapidly in recent years and undoubtedly will con
tinue 10 el<pand. 10 apply national aoals most ~fectively to 
its own drcumstances and objectives, State enerav pbn
nina must use the lramework that national policy provides. 

3, ST.ATE CONTEXT 
New 'tbti< State is involved in a number of enerav-<elated 

activities that bear directly on the plannina process. The 
State plays a role in every phase of the enerav cycle, in· 
eluding production, transportation, and use. 

A. Reaulation of Public Utilities 

The Public Service Commission (PSC) is the primary State 
aaencv charaed with the responsibility for resui.tina nat· 
ural gas and electric utility companies operatina within the 
State. 

The PSC reaulates the natural gas uti lities (comprised of 
21 gas distribution companies in the State, 7 of which are 
combination gas and electric utilities) through ratemakina. 
app<OVal of capital expenditum for supply projects, approval 
of load attachment plans, and sitlna approvals for major ps 
transmissiafl lines. The New'lb<it State Consumer Protection 
Board and N.Y.S. Department of law also participate in rate 
cases ~ore the Public Service Commission. 

The State Board on E'lectric Generat ion Sit ing and the 
Environment was created in 19n to certify environmental 
compatibility and public need for major steam electric gen· 
erating facilities. 

The 1978 amendments to the Eneray law empowered the 
Eneray Planning Board to determine projected lona-<anae 
electric and gas demands for the State's electric and gas 
utilities. These projections will subsequently serve as the 
basis for determinations of the need for major new electric 
aenerat ion or major new gas and electric transmissioii 
facilities. 

8. Environmental Programs 

The Department of Environmental Conservation is respcin
sible for establishing environmental standards, includinaair 
quality and water quality standards and the development of 
a State Implementation Plan to assure compliance with 
federal air quality standards. All enerav facilities in the 
State must conforin to these standards, as well as to federal 
standards. In addition, DEC is responsible for certifying 
onshore and offshore well drilling in New 'tbti< State ~aters 
and siting liquefied natural gas (LNC)storage facilities. The 
Department has been involved In assessing the impact of 
natural gas drilling in Lake Erie. 

DEC is ml!°"sible for administering the State Environ-

16 

mental Quality Review Act (SEQAA), which provides that 
environmenuil imPKt must be considered In such actions 
as public utility raternal<ina. 

C. Ttansport.rion 

New 'lbrk State pursues a number of act ivities to increase 
eneraY efficiency in all modes of transportation. The Depart
ment of Transportation is the primary State agency in this 
area and works iointly with other State agencies and the 
private sector. The primary ener1r-re~1ed responsibility of 
the Department of Transportation is to provide an efficient 
transportation system. New "lbf1t SUlte's lower than national 
average per capita consumption of transportation fuels is a 
reflection of the State's early developmeut and subsequent 
maintenance of an extensive hiahway and mass transit sys
tem. Continuation and el<panslon of this energy-efficient 
transportation system is vital. 

Specific transportati<>rHelated measures being imple
mented include ri&ht·tum-on>-<ed at traffic signals, stricter 
enforcement of the SS m.p.h. ~ limit, vanpool demon
stration and promotion, and transportat ion systems man
agen~•t. The New 'tbti< State Enersv Research and Devel· 
opment Authority (NYSERDA) is seeking funds for research 
and testing of new energy.saving transportation technolo
gies under the Federal Electric and Hybrid Vehicle Act. The 
transportation sector presently accounts for 26 percent of 
the total eneray and <40 percent of the petroleum supplies 
consumed in the State. It is therefore a prime target for State 
action. 

D. Eneray Conservation 

The State Enerav Conservation Plan, promulgated in 1977, 
commits the State to reducing annual energy use by 7 
percent by the end of 1980. 10 this end a number of pro
grams have been implemented and include: 
• an energy conservation construction code that sets effi· 

ciency standards for new and renovated buildings; 
• mandatory ll&htina standards for ~isting government 

buildinas: 
• appliance effic,iency standards for new air conditioners 

and hot water heaters; 
• residential audit services for homeowners and managers 

of molhi·famlly housing, including workbooks and educa· 
tional workshops throughout the State; 

• an advisory service f04' indUJtry, to help increase the 
eneraY efficiency of small- and medium-sited industries; 

• technical assistance to help local governments imple
ment conservation programs. 

E. Enet11v Resource Development 

The State is actively involved in developlna and promoting 
enerav resources that can reduce dependence on imported 
oil. The institutional framework for these efforts includes 
the State Enersv Office (SEO) Bureau of Resource Devel· 
opment. the New 'lb<it State Enersv Research and Develop
ment Authority (NYSERD.A), and the Power Authority of the 
State of New "b1c (PASNY). 

NYSERDA Is the enerav research and development arm of 
State government. Its focus is on developing technologies. 
to enhance the State's ent!<llV supply situation and to improve 
energy use efflclenc" The Authority actively seeks funding 
from larger research and development organizations. effec· 
tiwly muliiplying the State's financial resources for energy 
research and development. NYSERDA cooperates closely 



with SEO's Resource Development Bureau, which coordi
nates all energy development efforts in the State, including 
the deployment <if existing economically viable technolo
gies and the removal of institutional constraints on such 
deployment. The Bureau's major areas of involvement 
include the encouragement of renewable resources such as: 
large-scalewood utilization; small hydropowerdevelopment; 
resource recovery; the use of cogeneration by industrial and 
institutional facilities; the development of in-state natural 
gas resources; and the encouragement of increased coal 
utilization. The Commissioner of the State Energy Office is 
also Chairman of NYSE ROA, furtherensurinti the integration 
of R&O with State energy policy. 

F. The Power Authority of the State of New lt>rk 

The Power Authority of the State of New '«>rte is a public 
benefit corporation that finances, builds, and operates elec
tric generation and transmission facilities. In 1978, Power 
Authority facilities generated nearly 30 percent of the total 
electricity in the State. The Power Authority was created in 
1931 for the purpose of improving commerce and naviga
t ion on the St. Lawrence River and developing the River's 
hydroelectric power resources. Construction of the first 
power project there did not begin, however. until 1954 and 
was completed in 1959. In 1957 federal legislation permitted 
the Authority to develop hydroelectric generating facilities 
on the U.S. side of the Niagara River; and this project was 
completed in 1962. State legislation in 1968 permitted the 
Authority to develop nuclear and pumped storage facilities 
and, accordingly, the BlenheinK:ilboa Pumped Storage Plant 
and the Fitzpatrick Nuclear Power Plant were constructed. 
The Authority has also been given legislative authority to 
.>ell power to public customers in the downstate area as well 
as purchi.se generating facilities under construction by one 
of the State's privately owned utility companies. In 1978 the 
Authority was empowered by the legisla ture to participate 
in small hydro development activities. The authority also 
began importing Canadian hydropower, and began negotia
tions to obtain additional electric energy from Canada. In 
addition, it cancelled the proposed Cementon nuclear facil
ity. Each of these acts illustrates PASNY's present substantial 
role in State electric planning. 

4. REGIONAL CONTEXT 

The regional frameworte for energy planning is itself a 
vehicle for cooperation among states with similar concerns 
and interests. The Northeastern states are linked by their 
dependence on imported oil and resulting high energy prices, 
which hurt the.regional economy. The states share a mutual 
interest in curbing the region's dependence on energy imports 
and in redressing regional inequities which have developed 
in recent years. New '«>rte State is an active participant in 
two regional organizations involved in energy planning-the 
Coalition of Northeastern Governors (CONEG) and the Appa
lachian Regional Commission (ARC). 

A. Coalition of Northeastern Governors 

The Coalition of Northeastem Governors was o rganized 
by Governor Carey in 1976 to focus attention and efforts on 
problems common to the member srates. The Coalition has 
pressed for reforms in federal funding policies to quicken 
the flow of federal funds to the region. In December, 1978, 
CONEG adopted the Northeast Economic Development 
Strategy, which emphasizes the need to broaden the region's 
.~onomic ba~ and make it more CO!"pelitive with other 
regions in t!>e ~lion. CONEG is working with the Federal 
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Administration to implement the objectives of this strateg')' 
New 'tbrk~s Energy Commissioner is currently serving a.s 

Chairman of CONEG's Advisory Board Subcommittee on 
Energy Policy. This subcommittee has developed the con
cept of an Energy Corporation of the Northeast (ENCONO) 
as the agency to plan, expedite, and finance projects to 
reduce regional energy costs and increase energy supplies. 
With ENCONO as the funding mechanism, the Northeast, 
and New 'lbrk State specifically, would develop its own 
sources of energy. thereby reducing the region's depend
ence on imported o il. 

The Regional Energy Development Act of 1979 was intro
duced to Congress a t the urging of the Coalition of North· 
eastern Governors to authorize the creation of ENCONO 
and similar regional approaches throughout the nation. 
Legislation authorizing New'lbrk State to become a member 
of ENCONO is now before the State legislature as well. 

8. Appalachian Regional Commission 

The Appalachian Regional Commission which Governor 
Carey currently chairs, is a federal-state governmental agency 
concerned with the economic, physical. and social devel
opment of the 13-state Appalachian region, which includes 
most of New '«>rk's Southern Tier. Energy matters are the 
responsibility of the Energy Policy Guidance Council. 

The Council is responsible for evaluating project propo
sals submitted for funding by member states. Jhe Council's 
primary objective is to encourage the development and use 
of resources indigenous to the region in a manner that 
coincides with the needs and circumstances of the region. 

The regional frameworte allows energy planning to reflect 
both regional problems and opportunities. Its relatively 
loose and informal structure permits maximum flexibility 
and maintains state autonomy. 10 the extent that states 
within a region have specific concerns or policy disagree-
ments, they may act independently, while maintaining the 
influence of the grbup on issues of common concern. Thus, 
the framework created for State planning by regional coop
eration appears to be primarily one of increased opportuni
ties, rather than constraints. 

S. STATE ENERGY PROFILE 

Various factors interact to form the energy profile for New 
'lbrk State. By examining the past and present patterns of 
consumption and supplies of energy in the State-including 
the sources, types and quantities of energy utilized, the end 
uses of that energy, and prices and availability of supplies
basic conclusions can be drawn to help chart energy policy 
directions for the State. 

A. Trends in Energy Consumption 

1) New'«>rk experienced (as shown in Figure 111-1) a steady 
increase in energy consumption through the 1960's. How
ever, events in the 1970's-first a major recession, then 
the Arab Embargo and resulting price increases-triggered 
periods of declining energy use. In fact, total energy con
sumption in 1978 approximated the level of 1970. 

2) There are some exceptions to the generally stable level of 
energy consumption since 1970. Gasoline sales dropped 1.4 
percent from 1970 to 1978, while electric requirements 
increased 19.5 percent. 

3) As shown in Figures 111-2. 111-3 and 111-4, major shifts in 
the consumption of energy by fuel type have occurred over 
the past two decades: 



• 1 shift -..y from coal ind 1 shift toward oil as a fuel f0< 
utilities and industrill boiler$; 

• increasing use of ....clear and hydro energy to produce 
electricity; 

• I shift to a peater proportion of oil use by New 'tbrlcerJ IS 
reidual oil ·conwmption Increased. 

4) A shift in comumption of eneflY by sect0< has occurrred 
(as shown in Figures 111·5 and 111-6): 
• the relative amount of eneflY consumed to generate 

electricity has increased as electricity has played a larger 
role in energy supply; 

• industrial energy comumption has dropped as manufac· 
turing lewis in the State declined; 

• relltiw consumplion in the reidentiakommetcial sectO< 
remained siable. 

8. Energy Consumpdon by Sector 

1) The profile of energy consumption by sectO< in New M 
State differs significlntly from the U.S. profile (as shown in 
Fiaure 111-7): 

• more of New M 's enerav is consumed by the residential 
sectO< (21.1 percent vs. 12.3 percent); 

• more "'*IV is also consumed by the e0<nmercial sect0< 
(13.1 percent vs. 6.4 percent): 

• less energy is consumed by the industrial sect0< (9.5 
percent V5. 20.0 percent). 

2) Fisure 111-8 illusu.tes in ~ii energy comumption by 
end use in each sectO<: 
• space heating. a llerV weather-sensitive end use, accounts 

for 73.7 percent of residential and 76.2 percent of CO<n· 
merclal use; 

• hot water heating is significant, accounting for 13.9 per
cent of residual use and 9.3 percent of commercial use; 

• Industrial ene<&Y consumption varies significantly by spe. 
cific industry; Four basic energy<onsuming industries 
primary metals, chemicals, paper and allied products, 
and stone, clay. and alau-account f0< SO percent of 
tocal industrial energy consumption; 

• the automobile accounts f0< 64.6 percent of tocal energy 
consumption f0< transpotUtion. 

C. Fuel Mix 

1) The New M State primary fuel profile differs signifl· 
cantly from the U.S. fuel profile (figure 111·9): 
• New M's consumption of coal is limited (8.5 percent vs. 

20.0 percent); 
• New M's relative consumption of natural ps is far 

below that of the nation (14.2 percent vs. 26.4 percent); 
• New'bt'spetmleumcomumplion issignificantlypeater 

than that of the nation (65.3 percent vs. 46.3 percent); 
• the State is a relatively large user of hydro and nuclear 

energy (6.6 percent vs. 3.4 percent and 5.4 percent vs. 3.9 
percent). 

2) As shown in Figu~ 111·10, New M's petroleum con
sumption profile differs markedly from the nation's as a 
whole: 

• relatiwly more residual oil consumption in New 'lbrlt 
(37.6percentvs. 22.6 percent), most of which is impaned 
(94 percent); 

• relatiwly less gasoline consumption than the nation (2&7 
percent vs. 45.2 percent). 
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3) Figure 111· 11 shows that New M State's consumption of 
energy in the geneqtion of electricity differs significantly 
from the national profile: 

• much less coal (14,6 percent vs. 45.5 percent); 
• more nuclear and hydro (17.7 percent vs. 11.7 percent 

and 21 .9 percent vs. 10.3 percent). 

D. Fuel Mix by Sector 

1) The diagram of New M State's eneflly flows (fi1ure 
111·12) depicts the complex relationship between the prl· 
mary fuel mix and e!ld use sectO<S: 

• electric geneqtion is the sincle areatest consumer of 
primary ene<SY resources; 

• more energy is k>st in conversion to electricity- tr1ns.. 
mission and conwnion to mec~nic.al energy-th.an is 
used by the final end user; 

• petroleum is used extenslwly in all sectO<S. 
2) The end use profile of major fuels is depicted in Figure 
111·13. The variation bet.,een fuels is significant: 
• the dominant (42.5 percent) use for electric enerav Is 

lighting and small appliances, not space heating or cool· 
ina; 

• residential and commercial end uses dominate tlie use of 
electricity (61 .3 percent); 

• residential space heatlns is by far (42.4 percent) the dom
inant end use f0< ps; 

• residential and commercial space heat end uses com
bined comume more petroleum than eithet automobile 
transpO<tation 0< electric aeneration. 

3) Weather-based variations In end use patterns cause a 
significant seasonal variation In consumption of some fuels, 
as shown in Figures 111·141and111·14b: 
• psoline consumption peaks in the summer; h0<ne heat· 

ing oil consumption peaks in the winter; 
• ps demand peaks in the winter due to space heatin1 

demands; electricity peaks in the summer. due primarily 
to air conditionlns. 

E. Per Capita Consumption 

1) As shown in Figure 111·15, New M 's overall per capita 
consumption of eneraY is about 3/4 that of the nation, 
demonstratina that New 'lbrlcers are not prolific consumers 
of enerav despite New 'lbrlc's climate. However, its per capita 
use of eneflly is higher in the residential and commercial 
sectors. 
2) New M's low per capita energy use is due to both the 
transPOflltion and industrial sectO<S being significantly 
below the national awrqe. The hiahly urban settlement 
pattern and related efficient transportation system cause 
New M's per Cll>ita consumption of psoline to be about 
2/J of the national awrage. 

F. Source$ of Supply 

1) As shown in figures 111·16 and 111·17, New 'lbrlt State Is 
more dependent on Imported petroleum than Is the nation 
as a whole. In the entire country, only New England is more 
dependent on impaned petroleum than New 'lbrlt. 
2) As Figure 111·18 shows, New 'lbrk State is primarily 
dependent on Louisiana 10< natural ps (73 percent); New 
M's own ps wells supply a llerV small share (2 percent). 
3) As shown in Figure 111·19, New M imPO<ts over 70 
percent of its coal from Pennsylvania-and all from the 



Appalachian region. Western coal is not used at the present 
time in New 'tbrlc State. 

C. Prices 

1) The price of energy in general and the price of specific 
sources has increased over the past 18 years: 

• imported crude oil has increased 747 percent in price 
since 1960, as compared to a consumer price index 
increase of 120 percent; 

• natural gas prices have increased 111 percent since 1960, 
mostly in the '70's; 

• electricity prices have increased 109 percent since 1960 
mostly in the '70's 

• gasoline prices have increased 133 percent since 1960. 
2) There is a considerable variation in electric prices through
out New 'tbrlc State (Figure 111-21). The highest prices are in 
the New 'tbrlc City area, the lowest in upstate areas. 
3) As shown in Figures 111·22, 23, and 24, New 'lbrk City has 
considerably higher (75 percent, 71 percent, and 104 per
cent) electric prices for residential, commercial and indus· 
trial custornen than the national average. Electric prices in 
upstate metropolitan areas are more competitive. 

6. CONCLUSIONS 
Several conclusions can be drawn from New 'lbrk's energy 

trends and profiles: 
• Energy consumption is strongly related to the level of 

economic activity; as the State's economy has grown or 
contracted, so has the State's energy consumption. There
fore, a strona-nsion of the State's economy will require 
supporting energy growth. 

• New 'tbrlt over the past two decades had become de
pendent upon petroleum for 2/3 of its energy needs
a most dangerous trend considering the loss of Western 
control over petroleum prices and supplies. Continuation 
of such dependence is unthinkable. 

• Electricity. produced primarily from residual oil, has been 
steadily increasina as an energy source for the State. 
Considering recent OPEC price hikes and availability prob
lems, this is a most alarming trend that must be dampened 
by energy conservation. 

• New 'lbrk's energy consumption is atypically concen· 
trated in the residential and commercial sectors. Thus, 
New 'tbrlt State energy conse.vation effort must empha
size buildings-their insulation levels, boiler or furnace 
efficiencies, HVAC systems, and lighting levels. 

• The dominant folin of New 'tbrlt electric consumption is 
lightina and appliances, not space heating and air condi
tioning. Therefore, electric energy conservation must 
include more efficient lighting and appliances. Action 
toward that end is underway at present in New 'lbrk State; 
much more needs to be done. 

• Residential and commercial space heating and air condi
tioning. while not major electric ene<gy end users, do 
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contribute significantly to electric peak demand. There
fore, they must be targeted for conservation actions to 
reduce electric peak demand. 

• The State's industrial energy consumption is considerably 
lower than the national a-age, primarily because of 
relatively limited manufacturing activity. Yet, New 'tbrlc 
does have considerable activity in four energy-intensive 
industries (State ranking by energy consumption is in 
parentheses): Chemicals (2), Stone, Clay, and Class (4), 
Primary Metals (1) and Paper and Allied Products (3) 
(which rank 2, 3, 4, and 5 nationally). Therefore, the 
ability of New 'lbrk's industries to reduce ene<gy con
sumption via energy conservation is significant and must 
be addressed by State and federal programs. 

• New 'lbrk's current ene<gy mix has placed the State in a 
difficult economic situation in the 1970's because of the 
heavy reliance on imported petroleum; government action 
is necessary to alter this energy mix. 

• Most of New 'lbrlt's petroleum supplies do not come from 
secure regions of the world. New 'lbrk should be in the 
forefront of any move to diversify national sources of 
petroleum supplies and to develop strateaic petroleum 
reserves. 

• Electric generation, as the single largest consumer of 
primary energy in New 'lbrk and consuming 17 percent of 
the nation's residual oil used for electric generation, 
should start developing a more diverse fuel mix. The only 
significant change possible in the next few years would be 
to replace oil with coal as a fuel via a series of plant 
conversions. 

• Seasonal variations in energy consumption are an ex· 
tremely important factor in system planning and opera· 
tion. Gas storage and electric system peaking require
ments greatly complicate the design of both gas and 
electric systems; thus, the need to alter peak demand by 
load managemen~ energy storage, and other means is 
important. 

• Considering current coal shipment patterns, New 'lbrl( 
and Appalachia should have a natural partnenhip in the 
development of coal resources and their use in New'lbrlt. 
New financial institutions to promote such a partnenhip 
are necessary. 

• New 'lbrk's low supply and consumption of natural gas as 
compared to the nation as a whole, resulting in part from 
the curtailments of the '70's, has been a significant 
disincentive for economic development. A major objec
tive of New'lbrk'senergy policy must be to expand access 
to its gas supplies, thus, reducing its dependence on 
imported petroleum products and promoting natural gas 
based industrial development. 

The data, relationships, and conclusions presented in this 
energy profile are a general summary of the State's current 
energy situation. An understanding of the current energy 
demand and supply picture, its relationship and trends. is 
vital both in forecasting the future and devising a strategy to 
improve upon that future by government actions. 
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FIGURE 111-4 
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FIGURE 111-6 
PRIMARY ENERGY RESOURCES CONSUMPTION 
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FIGURE 111-7 
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FIGURE 111-10 
PETROlEUM CONSUMPTION IY PRODUCT AND 

SOURCE OF SUl'rl.Y 
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FIGURE 111·15 
l'ER CAPITA PRIMARY ENERGY CONSUMPTION BY SKTOR 
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FIGUll 111-31 
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SECTION IV 

New lboll S-hlMJse EnetsY •equlre_,11, a-c-• 

1. LEGISV.TIVE FRAMEWORK 

Sections S-11 O and S-112 of the New 'lbfk State Enersv law 
require that the State Ene<gy Master Plan and long-Range 
Electric and Gas Report contain, among other thinp, a 
forecast of State eneflY requirements, includin& electric 
and psdemands, for S, 10and 15 year forecast periods, and 
the basis for those forecasts. This section presents the fore
cast of State energy requirements as approved by the Eneray 
Planning Board. 

The forecast, as required, has taken Into consideration, 
amona other thinp, the following factors: 

• Economic growth and dewlopment trends, including: 
chanaina patterns of population growth, urban devel· 
oprnent, transportation modes, and buildina designs, 
which might sianificantly affect eneflY consumption in 
the State; 

• The extent to which eneflY conservation measures and 
new enersv technol<>1ies may affect the State's enersv 
requirements; 

• The extent to which the dewlopment of indisenous en
eraY ~rces may contribute to meeting the State's 
enerav requirements; 

• The impact of national enef1Y policies on the State's 
energy needs and on available sources of supplies; and 

• The impact of alternative energy sources and energy 
conservation upon the economy of the State, the health, 
safety and -lfare of tbe people of the State, and the 
quality of the State's environment. 

Figure IV-1 illustrates schematically the factors affecting 
the dewlopment of the forecast. 

0 The E""'IY Plannlna Board, upon review of the oltemative fore
casts in the E""'IY Master Plan and Lona-Ranae Electric ond Cos 
Report proceedina rKO<d, al'l'<O""d the SEO draft Plan enef1Y 
foreasts with sewnil modifications. 

In reviewina the basis for the draft Plan foreasts, the Boord 
recoanized fully the uncertainties Inherent in any forecast ond, 
furthe<, the need to review the basic foreast assumptions in .new 
of ""'1ts ind clewlopments since the submlttll of the draft Plan in 
Au1ust. 1979. 

The Boord -ighted camully the estimated impacts of chanaes 
in numerous facto<s upon the end use ._imnents foreast aener 
ally, and the lont-ranae electric demand lorecost. specifically; and 
concluded that the electric demand foreast should be reviewed 
with respect to - facto<s: 

"Updotin1 the wor1d oil price assumption (and the resultlna 
impoct on petroleum product prices) would, accordina to 
SEO. result in both a sianificant reduction In petroleum 
product conwmption and on increase In electric.lty use. The 
It-"' in electric enef1Y use would increase by approxi· 
mately0.1 percent per year. with a resultina lncttose In 1994 
peak demand of opproo<imately 400 MW. Implementation of 
the recently enacted State liahtina•tandords lealslation wtll 
reduce srowth .in electric """'IV use by approximately 0.1 
percent per year. The impact on electricity peak demand 
would be a reduction in 1994 peak demand of approximately 
425 MW. These ""° effects thus approo<imately countorbal· 
ance one another with respect to the °""""" Impact on 
electriceneflY(KWH)andpeakdemand(MW)clOWthrates.• 
(Opinion and Onler p. 33). 
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2. DESCRIPTION OF FORECASTING EFFORT• 

This section describes the principal needs acldressed in 
the forecast, the relation of this forecast to previou.s fore
castina efforts, an overview of the forecasting system model 
structure, and basic forecast assumptions. The section con
cludes with a brief discussion of the inherent limitations of 
the forecast. 

A. Needs 

The forecast was prepared with several important needs 
and considerations in mind: 

• The need to develop an analytic and forecasting capa· 
bility independent of forecasts submitted by the major 
eneflY suppliers; 

• The need to develop an eneray forecasting system cap
able of providing a framewo.k for examining relationships 
and Interactions among eneray use, economic activity, 
prices, and public policy-as implied in the leaislative 
directive; 

• The need to analyze ene'llY requirements in terms of 
basic building blocks of eneray use: specific end uses, 
such as space heating. air conditioning. hot water heat· 
ing. cooking and clothes drying; 

• The need to acldress energy use within a total eneray (all 
fuel forms) context that is sensitive to the potential for 
substitution among competitive fuels for specific end 
uses, wherever appropriate; 

• The need to analyze the responsiveness of various energy 
uses to price changes; 

The forecast of end use enef1Y requirements _.ted herein 
reflects the Board's findina that electricity sales (KWH) will Increase 
1n ovoraae2.1 percentannually. as foreast in the draft Plan. (Note: 
The electricity soles foreast by end use _.ted In Section IV has 
noc been adjusted for the impacts of the recently enac1ed State 
lishtins standords and hiaher than OSMJmed 1980 oil prices). 

More importantly, the forecast of electricity peak demand (MW) 
_.ted herein reflects the Boord's findina that electricity peak 
demand will increase an averaae 1.&-1.9 percent annually over the 
fOfeeast period, reflecting moderate im~ts in the load 
factor. The draft Plan had forecast that electricity demand would 
increase an average 2.1 percent annually. 

"Our l'f!Yiew of the record convinces us that the statewide 
load factor will improve in the future. And, in view of the 
inherent limitations in the SEO load factor a:ssumptK>n ••• 
the Board concludes that the SEO projection of a constant 
load factor should be modified to reflect a modorate improve
ment." 
"The revisions result in an e&ectric peak demand forecast of 
1.&-1.9 percen~ which is adopted by the Board." (()pinion 
and Onlet p. 60). 

1i> the extent that world oil and petroleum product price aswmp
tions presented in thit Plan fail to reflect fully recent OPEC pricing 
ac1ions, the forecast of end use enef1Y requi-ts (primarily 
petroleum) presented herein will be overstated; price-induced 
consorvation Impacts presented herein will tend to be understated; 
and the assessment of the potential for renewable resources pre
sented herein will tend to be understated. 
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• The need, to the extent possible, to examine in an explicit 
manner, the Impact of efficiency improvements related 
to mandated energy efficiency standards and conserva· 
tion measures; 

• The need, In view of inherent forecast uncertainties, to 
becin to develop a capability for analyzing the sensitivity 
of a baseline or most li~y forecast to altematiw assump
tions or scenarios. 

8. The~ to the Foreusu 

The forecast of State energy requirements is unique In 
four important aspects. 

First, the forecast reflecu the impact of mid-1979 dr• 
matic OPEC price increases and rising f!ne<aY prices g~r-
all1< • 

Second, the forecast takes into account the impact of 
federal and State eneriy leaislation, including the National 
Energy Act of 1978, and programs authorized by such leais· 
lation through June 30, 1979. Thus, it reflects all important 
current federal and State conservation policies and pro
grams, lncludlna the recently promulaated State Energy 
.Conservation Construction Code. 

Third, the forecast Is the first intearated forecast of energy 
requirements for all major fuel forms: electricity, natural 
gas, petroleum products, and coal. This approach permits 
analvsis of the potential for substitution among competitiw 
fuels tor specific end uses. 

fiMlly, the forecast reflects a combined econometric and 
engineerina end use approach, seeking to build on the 
respectiw strensths of each. Such an approach combines 
two advantaaes: the price responsiveness capability of the 
econometric approach and the capability of the engineering 
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approach to examine the impacts of efficiency standards 
and conservation on specific energy end uses. 

Fi11Ure IV·2 compares the gene<al scope and methodoloay 
of the New 'lbrk State Energy Maste< Plan forecaSl, devel
oped by SEO, with other forecasts p.epared within the laot 
two years. The New '1brk P.-. Pool and New 'lbrk Cas 
Croup forecasts, prepared earlier in 1979, were submitted to 
the Energy Office as part of the Energy~ Plan process. 
In addition, three electricity forecasts were p.epared a year 
earlier by participants in Phase II of the 1978149-b Lona
Ranae Electric System Planning l)IOCeedinp. 

C. Ovetview of Mode/ Structure 

The New 'lbrlr. State Energy Forecasting Svstem, devel· 
oped by the State Energy Office, Is a sysll!m of linked 
computer-based models and forecast ing techniques. The 
svstem embraces fiw major components: lour energy use 
models broken down by sector-residential, commercial, 
industrial, and transportation-and an underlyln1 macro
econornetric model. 

The energy use model in each sector analyzes specific 
building blocks of energy use or end uses based upon a 
range of assumptions. State economic act.lvity (provided by 
the macroeconometric model), prices, national and State 
energy policies, and fuel supply availability or constraints or 
assumptions are all considefed (See Flaure IV·l). 

Sewral points in the development and structure of the 
Forecastin1 System merit attention. First. the State Energy 
Offkie, afte< an exhaustiw inwotiption of eilstlna meth
odoloaies. selected the most appropriate models and eithe< 
adopted them directly or improved upon them. 

The Office, howeve<, concentrated combined staff and 
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consuhant resources on developing residentia l and com
mercial sector models, since those two sectO<S account for 
S2 percent o f the total energy consumption and 71 percent 
of electricity consumption, respectively. 

Exist ing S"tate and national models weie employed where 
appropriate. For example, the transportation forecasting 
techniques developed by the New 'lb<k State Department of 
Transporta tion formed the basis for forecasting energy 
demand in the transportation sector. The Long Run Annual 
Economic Forecasting Model,cleveloped by Wharton Econ
ometric Forecast Associates, Inc .. supplied the national eco
nomic activity input to the State model. 

Second, the Forecasting System blends econometric and 
engineering end use methodologies and techniques, as 
appropriate. By combining the two, the State Energy Office 
seeks to improve upon prior State energy demand forecasts. 
Its aim is to integrate demand for conventional fuels and 
renewable resources with estimates of all relevant variables 
impacting such demand - including current State ·and na
tional economic activity, energy prices, and improvements 
in energy end use technology. 

The combined approach shifts the focus of inquiry to the 
point of actual energy consumption. thus recognizing the· 
impact of energy efficiency standards, conservation meas
ures, and new energy technologies. Each sectoral model 
contains a mix of engineerin~ and economic data, as appro
priate. 

The Forecasting System thus seeks to build upon the 
respective strengths of the econometric and engineering· 
end use forecasting approaches. At the same time it over
comes the limitations of each. 

1 J Residential Model 

The residential model, developed by staff of the State 
Energy Office, provides a framework for forecasting resi
dential energy requirements by seven end uses and four fuel 
types for each electric service territory in the State. This 
model relates energy requirements by end use to the fol
lowing factors: forecasts of customer growth. an econo
metric assessment of fuel choice, a base year unit con
sumption level and annual changes in that level based upon 
a blend of economic factO<S, efficiency improvements man
dated by State and federal regulations. and new energy 
technologies. 

Specific end uses include: space heating, hot water heat
ing. central air conditioning, room air conditioning. cook
ing. clothes drying; and a final category including other 
appliances, lighting. and miscellaneous household uses of 
electricity. _ 

2) Commercial Sector 

The SEO contracted with Charles River Associates to 
develop the commercial sector model by adapting to New 
'lb<k State a model originally developed for California and 
used extensively across the nat ion. This model provides a 
framework for forecasting commercial energy requirements 
by·five end uses and four fuel types for three geographic 
regions in the State- New 'lb<k City, New 'obrk City suburbs, 
and Upstate. Eight building types are analyzed: private 
office, retail/wholesale, health care, educational, state, fed-. 
eral, and local government, and a final category of miscel
laneous buildings. The model relates energy requirements 
by end use to the following factors: a forecast of commer
cial sector economic activity. an assessment of fuel choice, 
base year unit energy consumption,and changes in the base 
year unit consumption based upon a range of factors similar 
to those noted for the residential model. 
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The end uses include: space hea ting. air conditioning. 
water heating. lighting. and a miscellaneous category, in
cluding such auxilliary uses as data processing. 

3) Industrial Sector 

The industrial model, developed by the SEO staff, employs 
an ecouometric approach to forecasting energy requirements 
for eight industry groupings. This approach relates energy 
consumption by industry to forecasts of economic activity 
(output and employment), fuel choice, and relative energy 
prices. The model makes individual forecasts for the five 
most energy intensive manufacturing industries in the State,· 
the next five most enerav intensive manufacturing indus .. 
tries combined, all other manufacturing industries, and other 
industrial energy uses including construction and mining. 

4) Transportation Sector 

For the transportation sector. the SEO relied on forecasting 
techniques developed by the New 'obrk State Department of 
Transportation (NYSOOT). NYSOOT techniques relate energy 
consumption by seven modes of travel to levels of eco
nomic activity, vehicle miles of travel, prices, fuel efficiency 
standards, and other factO<S. The techniques provided·fore
casts of transportation energy requirements for the following 
modes : highway-auto, highway-freight, other. air-passenger, 
a ir-freight, rail and vessels. 

5) State Econometric Model 

A macro econometric model of State economic acti.vity 
developed by SEO staff provides forecasts of aggregate 
measures of economic activity necessary for each of the 
sector models. The macro econometric model relates State 
economic activity by economic sector to a forecast of 
national economoc activity provided by the Wharton Econ
ometric Forecasting Associates, Inc., long·range national 
economic forecasts, State-na tional relationships and rela
tive energy prices. 

The model provides the basic framework to develop fore
casts of personal income for the r!!Sidential model, com
mercial economic activity for the commercial model, manu-
facturing activity for the industrial model, and basic mea
sures of economic activity affecting vehicle miles of travel 
for the transportat ion model. 

For further detail on the New 'lbrk State energy fore
casting system methoclology refer to Appendix C: N<:w 'lbrk 
Energy Forecasting System: Technical Overview. 

D. Basic Assumptions 

The forecast of New 'lbrk State energy requirements rests 
on several ma;or assumptions: 
• Energy Prices 

• • The real price of energy, driven by world oil prices, 
will continue to increase. Energywill thusaccount for 
an increasing share of hoUsehold disposable income, 
business costs, and gross State product. 

• • The world oil price in real terms will increase, be
ginning in 1980, ~tan average annual rate ot two per· 
cent per year th rough 198S andatthreepercenta year 
thereafter. 

• • Consumers will react in an economically rational man
ner in conservation (i.e., paybacks of 2-S years will be 
perceived to be much more desirable than 8-12 year 
paybacks) and fuel choices (i.e., if f\3tural gas is avail
able and less expensive than oil, it will dominate). 



' • Economic Activity 
• • The State's economy, as indicated by the macro econo

metric model, will experience moderate economic 
growth ove< the forecast period-a rate of growth 
well above the limited growth of the mid-sewnties 
but below that of the p<e-embalJIO period. 

• • II is important to note that this forecast is fully sup
portive of the energy requirements of a moderate 
growth econom'lt It is consistent with national post
embalJP) trends which amply demonstrate that there 
is no fixed relationship between energy and economic 
arowth in a period of sianificant energy price, public 
policy and instiMional change. 

• National and State EneflV Policy 
• • National and State energy leaislation, including the 

National Eneray Act of 1978, and proarams aut~
ized by such legislation throuah 1979 are taken into 
account. 

• • Domestic oil decontrol will occur In a phased manner 
ove< the next several year>. 

• EneflV Supply 
• • Petroleum products, while aenerally available, will 

become increasingly more costly relative to ocher 
fuels. 

•• Greater quantit ies of natural gas will be available in 
the 1980's than in the 1970's, but at an increased cost. 

For further discussion of specific assumplions used in 
sectoral components of the Enerav Forecasting System, refer 
to Appendix C. 

E. Inherent Limirarions 

Recent events, such as the OPEC pricing actions. the 
Iranian situation, and Three Mile Island emphasize the 
uncertainties of enerav forecasting. Enerav forecasting is, at 

best, an imprecise art. Enerav demand forecasting. a rela
tively new discipline, is limited tiv the general constraints' 
on forecasting. 

The most general constraint is that a forecast of energy 
requirements is essentially a series of estimates that are, in 
turn, based on assumptions about key variables. Should any 
of the basic assumptions prove inaccurate, the energy 
requirements forecast would change. For example. two key 
factors driving the forecast of eneray requirements are the 
assumptions of world oil prices and the forecast of State 
economic activil)< Should world oil prices or State eco
nomic activity deviate from anticipated levels, it may be 
necessary to revise the eneray requirements forecast. 

The Enerav law recosnized the uncertainties in energy 
forecasting. Section 5-110(9) requires, at least, a biennial 
review of the State Energy Master Plan and Section 5-112(3b) 
mandates a biennial review of the long-range electric and 
natural gas planning reports. 

Furthermore, in recosnition of such uncertainties, the 
SEO is developing a capability to examine more fully the 
sensitivity of forecasts of State enerav requirements to alter
native sets of assumptions or scenarios. 

3. FORECAST OF NEW YORK STATE END USE ENERGY 
REQUIREMENTS 

The forecast of State energy requirements, 1978-1994 
includes: 

• an overview of the baseline forecast within a historical 
context; 

• a detailed discussion of the forecast for the four demand 
sectors: residential, commercial, industrial, and transpor· 
tatkJn; 

• a discussion of the forecast by fuel type; and 
• presentat ion of the baseline forecast of eneray require

ments by sector and fuel type over the forecast period. 

FIGUU IV-4 
NEW YORK STATE ENERGY UQUlllEMENTS, PIJCfS AND ECONOMIC ACTIVfr4 1,.._1"4: SELECnD MEASUllfS 

!.!!!! 1973 
ENO USE ENERGY CONSUMPTION 

(TBTU) 23-43 3240 
ELECTRICITY CONSUMPTION 

(TBTU) 168 340 
TOTAL PRIMARY ENERGY 

CONSUMPTION (TBTU) 2741 4120 
GROSS STATE PR.OOUCT 

(MILLIONS 725) 89.3 137.1 
PERSONAL INCOME 

(MILLIONS 725) 63.5 96.0 
PER CAPITA INCOME 

(725) 3790 5249 
RATIO OF PRIMARY ENERGY 

CONSUMPTION GROWTH TO 
GSP,GROWTH 

n.a.-not applicable 
• Based upon adjusted 1978 data; refer to Appendix C for detail. 
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1960- 1973- 1978-• 
1994 1978 1978 1994 

3406 +2.5 -0.5 +0.5 

501 +S.6 +1.1 +2.1 

4668 +3.2 -0.2 +0.9 

197.7 3.4 0.0 2.2 

147.2 3.2 0.3 2.5 

7603 2.5 0 .8 2.0 

.94 n.a .41 



A. Ovendew 

The forecast of end-use e""'IY consumption predicts a 
0 .5 percent annual growth rate over the forecast period, 
down significantly from the pre-embargo growth rate of 2.5 
percent annuall1< Nonetheless, the forecast shows a ~I 
in trend from the 1973-1978experience-a period of limited 
economic growth in the face of sevett recession that hit 
New 'lbrk harder than the Nation at large. Figure IV-4 sum· 
marizes the historic and forecasted trends in ~ con'
sumption, prices and economic activity from 1960to1994. 

The slowed growth rate of anticipated energy require
ments reflects the increasina efficiency of~ use antic
ipated from the complex set of forces set in motion by the 
Arab oil embargo five years ago and recent OPEC oil pricing 
actions. Kev factors in the forecast of future energy use 
include the rising world oil price and ~ prices gener
ally, introduction of new consenration policies and programs, 
and a somewhat lower anticipated growth rate of the national 
econom1< 

The forecast of end use ~ requirements over the 
forecast period, 1976-1994, shows sianificant variation in 
growth rates amona the residential, commercia l, industrial 
and transportation sectors (see Figure IV-5). 

End use consumption is the~ consumed directly bv 
the sector and differs from primary~ consumption bv 
excluding electricity generation and transmission losses. 

1) Residential Sector 

End use energy consumption in the residential sector will 
increase 0 .3 ~t annually o- the forecast period. a 
rate well below that of the pre-embargo period. Extensive 
residential retrofits in the face of rising energy prices, 
improved building design and construction, conservation 
programs, and appliance efficiency standards will all act to 
reduce the growth rate. 

Efficiency im~ts. however, will not fully offset 
factors causing the requirements to rise. Growth in the 
number of housing units will follow anticipated moderate 
economic growth. Furthet the increased use of electricity 
for appliances, air conditioning in existina homes, and in 
some localities space heating. will add to the limited o-all 
increase in net energy consumed in the residential sector. 

Within the residential sector, the forecast predicts a varia· 
tion in a-age annual growth rates from 0.2 for space 
heating to 2.9 percent for central air conditioning among 
the seven major end use catetories or groupings (see Figure 
IV.()). 

The forecast of residential energy requirements bv fuel 
type also indicates considerable variation in growth rates 
(see Figure IV-7). The major change over the forecast period 

FIGUIE IV.S 
fOllfCA5T Of NEWYOIUC STATE ENEllGY UQUllfMENTS 

IY SECTo., 1W.19M 

A-age Annual 
Trillion BTU Percent Cha~ 

Sector of Enet11~ Use .!fil ~ 1976-1994 
Residential 966.9 1019.9 +0.3 
Commercial 673.1 784.8 +1.0 
Industria l 380.2 430.0 +0.8 
Transportation 1105.8 nn.8 +0.4 

K>tal End Use E""'IY 
Consumption 3126.0 3407.5 +o.s 
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' FIGURE IV-6 
FORfCAST Of NEW YOIUC STATI RESIDENTIAL SECTOll 

ENERGY UQUIREMENTS IY END USE, 1W.1"4 

Trillion BTU 
Average Annual 
Percent Chanse 

End Use 1978 1994 1976-1994 
Space Heating 739.6 767.3 +0.2 
Hot Water 95.S 99.6 +0.3 
Cooking 36.S 38.1 +0.3 
Air Conditioning-

Room 6.1 7.4 +1.2 
Air Conditioning-

Central 1.4 2.2 +2.9 
Clothes Drying 11.4 17.2 +2.6 

Other 76.4 88.1 +0.9 
Total Residential End 
Use Requirements 966.9 1019.9 +0.3 

is the shift from the use of home heating oil to natural gas 
and to a lesser extent. electricit)< The shift to electricity 
reflects a continuation of the post~bargo trend. 

Natural gas requirements, however, particularly for space 
heating. will reverse the recent decline because of the end 
of restrictions on· natural gas hook-ups that characterized 
the 1970's, a cost advantage for the forseeable future and an 
ant icipated inc:rease in available supplies. 

FIGURE IV-7 
fOllfCAST Of NEW YOllK STATE RESIDENTIAL SECTOll 

END USE 
ENERGY REQUIREMENTS IY FUEL TYPE 

Average Annual 
Trillion BTU Percent Chan1e 

Fuel Type 1978 1994 1976-1994 
Electricity" 111.1 142.9 +1 .6 
Natural Gas 334.2 455.2 +2.0 
Petroleum Products 498.4 380.2 -1.7 
Other (Wood, Solar 

and Other) 23.2 41.6 +3.7 
K>tal Residentia l 

End Use Energy 
Requirements 966.9 1019.9 +0.3 

• The electricity sales forecast bv end use and sector has not 
been adjusted for the impacts of the recently enacted State 
lighting standards and the higher than assumed 1980petro
leum product prices. 

Petroleum product requirements will decrease over the 
forecast period. Na\ural gas will surpass home heating oil, 
the present dominant fuel for residentia l energy use, by 
1990. 

Renewable resources (wood and solar) will make a signif
icant contribution to residential end use energy consump
tion over the forecast period. The 3.7 percent average annual 
growth rate will far exceed that of natural gas (2.0 percent)
the fastest growing conventional fuel. 

2) Commercial Sector 

End use energy consumption in the commercial sector 
will rise 1.0 percent annually, a rate well below that of the 

• 



pre-embargo period. Contributing to the reduced growth 
rate will be extensive comrne«:ial retrofits, and improved 
new buildina ~i1n and construction practices. Sinoe 
Implementation of conservation measures call for sizable 
investments, that will also be a factor. 

Ene<SY efficiency imj><Ovements, ~will not offsel 
foroes contributlna to an increa.e in requi1eneots in this 
sector-particularly anticipated growth in the convnen:ial 
sector of the State' s economi< Ow< the forecast period, the 
commercial sector will continue, as in boch post embarao 
and pre-embarao periods, to be the major soun:e of eco
nomic arowth In the State. Steady growtt> is anticipated in 
many commercial subsect0<1, including finance, insurance 
and real estate, business services, penonal services, trade, 
transportation, and communications. Further. the incrNsed 
use of electricity for air conditioning in existin1 buildlnas. 
for electro-mechanical ventilation systems, and other uses, 
such as data prooessing. will incrNse ne1 ene<gy consump
tion in this sector. 

The forecast shows considerable variation in the averaae 
annual growth rate in the comrne«:ial sector;from 0.6 pet· 

cent for space heating to 3.3 percent for air conditioning 
among the five end uses: space heating. air conditioning. 
lighting. hot water heating. and other (see Flautt IV-8). 
Ene<sv requirements will 1ncrNSe most rapidly for other and 
air conditionina end uses. 

ACUU IV .. 
fOUCA5T Of NEW roH SWl C:OMUEllCIAL SKTIHl 

ENERGY UQUllEMENTS IY ENO USE, 197a-1tM 

Trillion BTU 
Averaae Annual 
Percent Chani!! 

End Use 1978 1994 1978-1994 

Space Heatlna -465.0 513.8 +0.6 

Air Conditlonlna 33.2 5S.9 +3.3 

Water Heatlna 50.8 57,6 +0.8 

Lighting• 70.3 87.7 +1.4 

Other 53.8 69.8 +1 .6 

Taul Comrne«:lal 
End l}se 
Requirements 673.1 784.8 +1 .0 

•The electtic.ity sales forecast by end use and sector has not 
been adjusted for the Impacts of the recently enac1ed State 
lightlna standards and the higher than assumed1980petro
leum product prices. 

The forecast of commercial energy requirements by fuel 
type also shows considefable variation in growth rates (Fiaure 
IV·9). The malor change over the forecast period will be a 
modest shift away from petroleum products toward elec· 
tricity and natural gas. Electricity will experience the most 
rapid increase-an average annual growth rate of 2 .1 per· 
cent. Natural gas use will grow moderately, a reversal of the 
recent decUne, primarily because of an end to restrictions of 
the seventies, a price advantage for the foreseeable future, 
and an anticipated Increase in available supplies natlonall1< 

J) Industrial Sector 

Industrial end use ene<gy requirements in New bit State 
will increase by 0.8 percent annually. reflecling anticipated 
moderate lona·term economic growth. Industrial end use 
ene<gy consumption declined in the post-embarao period, 
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ACUUIV.f 

fOlllCAST Of -YOB SWl COMMHICIM. SlCTOll 
B IEI GY ~mt IB fTS IY RJB. TYPE, 1'7a-19M 

Trillion BTU 
Avera., Annual 
Percent Cha!JE 

Fuel Type 1978 1994 197&-1994 

Electticity" 145.0 201.4 +2.1 

Natural Cas 131.7 151.1 +0.9 

Petroleum Products 395.2 432.3 +0,6 

Taul Comrne«:ial 
End Use 
Requirements 673.1 784.8 +1.0 

"T'he electricity sales forecast by end use and sector has not 
been adjusted for the impacts of the recently enacted State 
ll1htina standards and the hillher than assumed 1980 petro
leum product prices. 

reflectina boch benendous improwmenu in ene<gy effi· 
ciency nationally, and heavy SUte employment losses in the 
mickeventies, a period of the most severe national reces
sion since the ~es•ion. 

ReplKement of older plants and equipment will lead to 
hillherenersyproductivity in the industrial sector. Industrial 
firms in m.ny instances have realized the limits of low<ost 
houselcttpingadjust..-ts and improvement. Thus, the rate 
of Improvement in ene<gy consumption in this sector de
pends primarily on the rate of investment In new energy 
efficient stoclt and equipment. 

FIGUUIV-10 
fOllKAST Of NEW YOB STAn INOUSTalAI. SlCTOll 

ENEllGY UQUIREMENTS IY INOUSTll~ 1'7a-19M 

Industry 

Eneravlntensive 
-ufacturing 
Industries 

Primary Metals 
(SIC 33) 

Chemicals 
(SIC 28) 

Paper & Allied 
Products 
(SIC 26) 

Stone. Clay & 
Glass (SIC 32) 

Petroleum and 
Coal (SIC 29) 

Other Ene<SY 
Intensive 
(SIC 34, 20, 35, 
37, 22) 

Other Manufacturing 
Industries 

Other Industrial 
Taul Industrial End 

Use Requhements 

Trillion BTU 

~ 122! 

286.7 305.3 

64.3 55.4 

47.7 51 .5 

45.8 47.5 

32.8 24.4 

4.6 5 .5 

91.5 121.0 

n.s 1os.6 
16.0 19.1 

380.2 430.0 

AverageAnnu.I 
PercentChani!! 

1978-1994 

+0.4 

-0.9 

+o.s 

+0.2 

- 1.8 

+1.1 

+1 ,8 

+1.9 
+1.1 

+o.a 



Within the industri.ll sectot; the foreast calls for 1 wide 
vari.ltlon in .,owtn raites amon1 the vorious industrial sector 
groupinp (Sft Fiaure IV-10). E-.v intensive manufacturing 
industries, as a whole, are likely to Sftorlly a limited increase 
In energy consumption. The basic reason will be the hlaher 
prices and the State's e-.v cost disadvantage with the 
Sou~ in competin1 for neW Investments in such Indus
tries. Growth in eMflY consu"'ll(lon, howewr. is antki
pated in INflY of the State's larae noo·~tetlY intensive 
industries where industrial .,owth will tend IO be concer>
traited. In panicula~ eMf1Y consumption in m.chlne<v
lntensive industries that require electricity is likely 10 grow 
at a faster rate than industrial consumption generall)l 

The mix of industrial energy requirements by luel type, 
shown in Flsure IV-11, is difficult to forecast. It must be 
viewed within the contect of federal re..,latlon uncen.inties 
in coal conversion, natum 114'· and environmental quali11< 
Such policies will have a critical Impact on fuel substitution 
in the industrial sector. 

Industrial consumption of specific fuels also tends 10 be 
more responsive to changing relative fuel prices than other 
sectors. This Is because of a greater Tuel-switching capa
bility stemmina.in part, from the recent curtailment of nat· 
urail 114' wpplies. 

flGUU IV-11 
FOmfCAST Of NEW YOlllt STATE INDUSnlAl SKTOll 

ENllGY llQUllEMfNTS IY FUEL TYPE, 1'7a-1"4 

Trillion BTU 
Averaige Annual 
Percent Cha!!J! 

Fuel Type 1978 1994 197&-1994 
Electricity" 95.9 143.4 +2.S 
Natural Gas 105.0 107.4 +0.1 
Petroleum Products 120.1 113.2 -0.4 
Other (Coal, Wood 

and Other) 59.2 66.0 +0.7 
i:>tal Industrial End 

Use Requirements 380.2 430.0 +0.8 

"The electricity sales forecast by end use and sector has not 
been adjusted for the impacts of the recently enacted State 
liahting standards and the hiaher than assumed 1980 petro
leum product prices. 

Electricity use will grow more rapidly than purchased 
fuels-petroleum l)roducts, natural gas, and coal. Electricity 
use will depend heavily on the costs and availability of oil 
and natural gas. Some of the new electricity is likely to come 
from coaeneration, rather than central station generation. 
Direct coal use (uwd for boiiefs and nor>-boiler induwial 
processes) and, to a lesser extent. naturail gas will ICCIOUnl 
for portions of inattsed industrial demand. Consumption 
of petroleum products, which will remain an Important 
swing fuel, will decrease slightly. 

4) Transportllion Sector 

End use eMf1Y consumption In the trainsportation sector 
will arow at an average raite of 0.4 percent over the forecast 
period. As in other sectors, this 1rowth raite reflects a marked 
sl<Mdown from the more than three percent of the pre
ernbargo period. 

Higher oil prices and federal resulations, particularly the 
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mandated auto flttt efficiency standards, will improve 
eMflY efficiency in the sector. 

Petroleum product prices will have an Impact on the total 
amount of travel by New 'lb<tters-especially personal travel 
by automobile. While personal mobility Is central to the 
accepted values and life styles of Americans. the effect of 
risina gasoline prices will result in a decline in aasoline 
consumption. 

Within the transportation -. the forecast shows wide 
variation In eMflY consumption powth raites anions travel 
modes (Sft Figure IV-12). They will range from an average 
annual increase of 3.8 percent for rail 10 a decline of 1.0 
percent for automobiles. Energy consumption for personal 
and frel1ht air travel will arow most rapidly,aher rail. Auto
mobile gasoline consumption, howewr. will drop at an 
annual averoae raite of 1.0 percent over the foreast period, 
assuming that fleet fuel efficiency standards are met. 

The forecast of trainsportatlon eMf1Y requirements by 
fuel type shows considerable variation in arowth rates (Fiaure 
IV-13). The sector's a lmost total dependence on petroleum 
fuels Is expected 10 continue throughout the forecast period. 
Gasoline consumption, as noted. will decrease throush 1990 
and then increase in the absence of further improvements in 
currently mandated fleet fuel efficiency standards. let fuel, 
on the other hand, will continue its raipid raite of growth 
throu1hou1 the forecast period. 

FIGURE IV-12 
FOmKAST Of NEW YOU STATE TIANSPOllWION 
KCTOI ENERGY llQUlllEMENTS IY TIAVU MIOI, 

~,,,. 

Averaige Annual 
Trillion BTU Percent Chane 

Travel Mode 1978 1994 197&-1994 
Highway 820.1 753.4 -o.s 

Pusenser (Auto) 560.0 476.9 -1.0 
Frelsht 242.9 254.2 +0.3 

Other 17.2 22.3 +1.6 
Air 183.0 261 .4 +2.3 

Passenser 142.7 206.1 +2.3 
Freicht 40.3 SS.3 +2.0 

Rail 27.0 49.4 +3.8 
Vessels 75.7 108.6 +2.3 
Total Transportation 

End Use 
Requirements 1105.8 11n.a +0.4 

FIGUll IV·13 
fOIKAST Of NEW YOU STATE TMHSPOltTATION SEC. 
TOI ENERGY llQUIUMENn IY RIEL TYPE, 1'7a-1"4 

Fuel Type 
Electrlc.lty 
Petroleum Products 

Gasoline 
'btal Transportation 

End Use 
Requirements 

Trillion BTU 

!W!. 1994 
7.8 13.0 

11)98.0 1159.8 
n6.8 694.o 

1105.8 1172.8 

Average Annual 
Percent Chance 

197&-1994 
+3.2 
+0.3 
-0.7 

+0.4 



C. F~ Type Rmew 

forecas!S of enef1Y c:omumption by fuel type betoo Uh 

197tr 1994 show sianifiant variation in powdi mes amons 
electricity, natural ps, petJoleum products. and coal, as 
Fisure IV-14 shows. 

End use """'IY cons..mptlon, as -.,d, is the """'IY 
consumed directly by the sector of end use and differs from 
primary """'IV consumption by exc:ludin1 electricity aen
eratlon and transmission losses. 

flGUll IV-14 

FOaCAST Of ..W YOB IVlll END USE 
ENBIGY llEQUllEUBITl IY Riil TYPI, 1W.19M 

A--.e An"""I 
Trillion BTU ~Owwe 

Fuel TYP! 1971 !.!!! 1973-1994 

Electricity 359.8 500.7 +2.1 

Natural Cas 570.9 713.7 +1 .4 

Petroleum Products 2111.7 2085.5 -0.1 

Coal 83.6 107.6 +1.6 

Total End Use 
EnetSY 
Requirements 3126.0 J.407.S +o.5 

l) flectriciry-s.Jes (KWH) 

The rorec- of elearic:lty Nies indicates a 2. 1 pe<eent 
a--.e annual powdi rate CM< the IOR!Cast period, a d,. 
matic chanee from the pie.emhllrao period (5.6 pe<cent 
annually). The ~ ho .. .,,.~ as -.,d ear1i~ repreo 
sents an increase owr the post emhllrao pe<iod, 1973-78, of 
1.2·pe<cent annuall~ Those .....e years of""'¥ limited eco
nomic growth In the SU.to. Fl1ure IV-15 depicts past and 
future trends. 

flGUll IV·16 

..W YOB ST.GI POWB POOi. B.1CRICITY IEQUllf. 
MINTS CSMEI) FOaCAST IT U11lfr( -19M 

A--.eAnnual 
Trillion BTU Pe<cent Chanle 

Industry 1971 1994 ~994 
Central Hudson 11.3 16.5 2.4 

Con Ed 90.7 106.5 1.0 

Lona Island Li1htina 
Company 42.5 59.5 2.1 

NY5 Electric &. Cas 35.7 57.4 3.0 

N~Mohawk 100.0 135.2 1.9 

Oranee a. Rodti.nd 9 .8 15.7 3.0 

Roc~Casa. 
Electric 17.4 26.6 2.7 

PASNY 52.4 83.3 2.9 

New bk p.,._ Pool 359.8 500.7 2.1 

New buildin1 desl1ns. hlshe< efficiency standards, and 
other cOMe1Vation measures, will all contribute to a sub-
5tantially ~ powdi in elec1ric: """'IY consumption 
than -ienced in the~ era. 

Continued niodeMe economic expansion, the unparal
leled flecibility of electricity lo< so many uses in a nioden 
society. and some imp10•..,1~11 in the price of electricity 
relative to fossil fuels, ho"•~ will result in a moderate rate 
of arowth in eledncity ~uir-1ts. 

The 5tatewide forecast of electricity ~uirements repreo 
sents the combined ~ulrements lo< the New bk P......, 
Pool-the seven in..,.tor owned utilities and the Power 
Authority of the State QI New bk. Fiaure IV-16 ...tlects the 

flGUU IY·1S 

B.1CRICITY llEQUtUMENTS (SALES) 
NEW YOU STAn, 1,.._19M 
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State E""'llY Office forecasts of electricity requirements for 
each of the individual investor owned utilities and PASNY. 

The forecast of electricity requirements indicates some 
variation In arowth rates amon1 the four demand sectors, as 
shown in Figure IV-17. Residential sector electricity require
ments will arow an averaae of 1 .6 percent annually as a 
result of household growth, continuin1 growth in electric 
space heating upstate, and an inc:rea.se in air conditioning 
and appliances use. 

0FIGUIE IV·17 
FOIECAST OF NEW YOU STATE EUCTalCITY IEQUllE

MfNTS (SALES) IY SECTOI, 1W.19M0 

~ 
Residential 

Commercial 
Industrial 
Transportation 

lOtal Electricity 
Requirements 

Trillion BTU 
1978 1994 
111.1 
145.0 

95.~ 
7.8 

359.8 

142.9 

201.4 
143.4 
13.0 

500.7 

A-ace Annual 
Percent Change 

1978-1994 
+1 .6 
+2.1 

+ 2.5 
+3.2 

+2.1 

"The electricity sales forecast by end use and sector has not 
been adjusted for the impacts of the recently enacted State 
llghtin1 stanclards and the higher than assumed 1980 petro
leum product prices. 

Fi1ure IV-18 shows the forecast of electricity sales by 
sector and end use. 

2) Electricity-Peak Demand (MW) 

Fiaure IV-19 depicts the actual New 'tt>fk State intercon
nected systems summer peak for the years 197CH978 and 
the Energy Plannin1 Board approved forecast of electric 
peak demand. 

The E""'llY Plannin1 Board approved a peak demand · 
forecast of an a-aae increase of 1.8-1 .9 percent annualli< 
Review of the record convinced the Board that the state
wide load facto< will improve in the future. The Board 
therefore concluded that the SEO projection of a constant 
load facto< should be modified to reflect a moderate im
provement. The Board considered a projected increase In 
statewide load factor from 62.9 percent to 64.5 (similar to 
that forecast by NYPP) to be reasonable. This would result in 
a reduction in the 1994 peak .demand projected by SEO in 
the.Dr.aft Plan of approximately 717 ~W. 

In addition, the Board conclUdecf that the SEO peak load 
projection should be revised usin1 the appropriate per· 

. centaae allowance for transmission losses and company use 
rather than the absolute amounts contained in the utilities' 
forecasts. This revision results in an additional reduction of 
statewide peak demand of 180 MW. 

These revisions result in an electric peak demand forecast 
of 1.8-1.9 percent, which is approved by the Board. Fiaure 
IV-20 Indicates the derivation of that forecast from the 
forecast of peak demand in the Draft Plan. 

This forecast takes into account Elase Case conservation 
impacts discussed in Section V-8 and also Base Case devel
opment of biomass and solar energy' as discussed in Section 

FIGUIE IV·11 

Residential 
Space Heatin1 
Water Heatina 
Cooking 
Clothes dryin1 
Central A/C 
RoomA/C 
Other 

Commercial -
Space Heating 
CoolinaA/C 
Water Heatin1 

"lightin1 
Other 

Industrial 
Energy Intensive 

Manufacturing 
Other Mfg. 
Other Industrial 

Tran!l!!!rtation 
TOTAL 

EUCTalC ENEllGY FOIECAST IY SECTOll AND END-USE ,,,.,,,.. 
(Trillion BTU) 

1978 12!!!.> 1984 1989 

111.1 113.3 119.9 130.0 
6 .9 8.1 10.5 13.7 
8.6 9.0 9 .8 10.8 
4 .8 4.9 5.2 5.7 
6.9 7.0 7.6 8.6 
1.4 1.5 1.7 1.9 
6.1 ·6.2 6.5 6.9 

76.4 76.6 78.6 82.4 
145.0 153.2 162.8 175.2 

15.4 15.6 17.3 19.7 
33.2 36.5 40.1 45.3 
2.5 2.6 2.7 2.8 

70.3 72.4 74.9 78.8 
23.6 26.1 27.8 28.6 
95.9 101.6 113.2 124.5 

65.8 70.7 77.5 84.8 
28.2 28.9 33.S 37.3 

1.9 2.0 2.2 2.4 
7.8 8.7 10.4 12.2 

359.8 376.8 406.3 441.9 

1978-1994 
1994 Growth Rate !% ! 

142.9 1.6 
17.2 5.8 
11.8 2.0 
6.1 1.5 

10.1 2 .4 
2.2 2.9 
7.4 1.2 

88.1 0 .9 
201.4 2.1 
23.5 2.7 
55.9 3.3 
3 .2 1.6 

87.7 1.4 
31.1 1.7 

143.4 2.5 

94.1 2.3 
46.5 3.2 
2.8 2.s 

13.0 3.2 
500.7 2.1 

• The electric.ity sales forecast by end use and sector has not been adjusted for the impacts of the recently enacted State 
lighting standards and the higher than assumed 1980 petroleum product prices. 
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FIGUIE IV-1' 

IN IHICONNfCTEO SYSllMS ElfCRIC DEMAND ANO 
fOUCAST Of ENHGY P\ANNING IOA&O 
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v<.. To the extent that proposals for further development In 
th- areas are adopted or enacted, the forecast of electric 
ene'IY peak demand arowth can be expected to decrease. 

The Board also derived a peak demand forecast for each 
utility by taking the individual company sales foreca.sts 
approved herein and applylna the individual load factOr1 
projected by the NYPP member companies. These load 
factors are consistent with the overall load factor under
lyina the statewide coincident peak demand forecast of 
1.8-1.9 percent annually, and reaSOfl4bly represent the 
cornpa.n~ific load factor improvements whi!=h should 
be achievable. The resultant peak demand forecasts for the 
individual NYPP members are presented in Figure IV-21 . 

J) Natural Cas 

Natural aas end use ene<gy requirements will experience 
a 1 .4 percent average annual growth rate over the forecast 
period, a dramatic rever11I from the decline in the mid
seventies (See Figure IV-22). Figure IV-23 presents a sum
mary of the forecast of natural ps requirements by sector. 

Extensive residential retrofits in response to rislna oil 
pricft. impolled buildina desian. appliance efficiency sw>d
ards. and new industrial process technolOIY will contribute 
to lmptovement in natural ps end use efficienc:i< 

Nonetheless. mode<ate economic arowth spurring new 
household and commercial expansion, the distinct advfn
tages of natural gas as a clean buming fuel, and price 
advantage over oil through 1989 will cause a moderate rate 
of growth in natural aas requirements. 

The statewide forecast of natural gas requirements repre
sents the combined natlfral gas requirements for the New 
'lb<k State Cas Croup, composed of the major natural gas 
utilities in the State (See Flaure IV-22). 

The forecast of natural ps requirements indicates some 
variation in arowth rate amona the three demand sectors, as 
indicated in Figure IV-23 • Residentia.I sector natural ps 

•s 

requirements will crow by 2.0 percent as a result of llOWlh 
in households, and sub5tantlal conver1ion of edstina houslna 
from fuel oil to take ..t.lantap of lower costs. 

Commercial sector natural ps requirements will rise mod
erately (0.9 percent annually) for similar reasons. This reflects 
the desirability of natural ps as a clean bumina fuel and 
assumes increased supplies to New 'lb<k. 

Industrial sector natural ps requirements will Increase at 
an annual rate of 0 .1 percent. This points primarily to an 
increased use by firms with dual fuel capabilities in the 
wake of an easina of past supply shortages. 

4 ) Petroleum Products 

Petroleum product end-use requirements will decline 
slowly over the forecast period-a dramatic shift from the 
rapid growth (3 percent annually) of the pre-embarao period 
and a continuation of the decline since 1973. 

Extensive residential and commercial retrofits (bulldlna 
shells and heating systems) and the effect of automobile 
fuel efficiency standards will lead to substantial improve
ments in efficiency and • therefore, a reduction in petro
leum product requirements. 

Moderate economic arowth. reflected in increased air 
and freight tral\Sl)OfUtion requirements. howeve(. will off
set, to a large extent. the anticipated reductions in residen
tial space heatin1 and automobile transportation needs. 

Petroleum products, nonetheless, will remain the ptedom
inant fuel for end-use ene'IY consumption. Natural aas, 
however, will replace home heatin1 o il as the dominant fuel 
for space heating. Casollne will account for one-fifth of 
total State end-use eneray requirements in 199<4 In the 
absence of new and more stringent fuel effic.iency stand
ards. Currently, psoline accounts for Ofl<Hluarter of State 
ene<gy requirements. 

The forecast of petlOleum product requirements indicates 
silflificant van.don in arowth rates amona sectors, .. shown 



flGUlllV .. 
B.ICllkJIW PIMDIPUND 

lmpKt!M~ 
SEO fONCaSt jOtaft PIM) 
Bollrd Adjustments 

• Impact of Hlsher Oil Prices +4()0 
• Impact of Ll"1tln1 Standaldt -425 
• Revision of E-.v 10 Pait 

Melhoclolosv -180 
• lmplCI of lrnp<OYina Loed 

faclOr -n1 

'Crowm rate resulti,. flOm cumulmiw chan9es· 

In Fi1ure IV·24. Residential sector petroleum product re
quirements will decline 1 .7 pe<cent ann1111lly OWt the fore
cast period for two reasons: extensive retrofits of both 
bulldin1 shells and exlstlna oil furnaces and boilers and the 
risln1 cost of home heatln1 oil In relation to other fuels. 
lmpro•emeots in the efficiency of oi~fired heatin1 systems 
will also conlribule to the decline in requirements. 

Commercial sector petroleum requi,..,..~nts, on the ocher 
hand, will underac> some .,.,..U., principolly as a result of 
5t10n1 economic powdl In the c:orntne<Cial sector. 

lnduserial sector petroleum product consumption will 
undef8o niodeiate decline. Petroleum products, nonetheless. 
will cont inue IO remain an Important swlna fuel for many 
Industrial firms and users. 

Petroleum product requirements In the transpo<Ution 
sector will increase moderately, despite a decline In llSO' 
line consumption In the decade of the 1980's. This reflects 
the weakening impact of mandated fuel efficiency stand
ards. Moderate economic powdl "(ill lead to increased 
passenser and fmaht eneflY requirements throuchout the 
forecast period, Gasoline requh emeots will inc:w after 
1990 in the Absence of more stri,.ent fuel efficiency stanO
ards than are currendy required. Hishwav tre;aht, railroad, 

1994~ lnaemeotal lmplCI 
A--.eAnnuat• 
CnMlh Rate (S l 

PMk!MW) on crowm Rate !S! jl 91'). 1994 ! 
29336 2.09 

29736 + .09 2 .18 
29311 -.10 2.08 

29131 -.04 2.04 

28414 - .16 1.1111 

vessel and ocher transpo<Ut ion requirements for petroleum 
will all increase moderatell' 

S) Coal 

Coal end use enef1Y requirements, primarily Industrial, 
will accelerate at a modetate poce, 0.7 pe<cent. OWt the 
forecasc period. This Is a dramatic reversal of both the 
.-it pmt and lft'4mbelwo-* (- fiaure IV·2S). 

lnd.-ial end use """'1Y requirements (excluslw of 
feeijst c cks) will incw as a result of niodeiate indusalal 
f!llponSion and limited coal conwnions mandated by the 
Powe<plant and Industrial Fuel Use Act of 1978. 

6) Renewable Resources 

Renewable resources (wood and soiari will make a slp lf· 
leant contribution to end use eneflY requhemeots o.er the 
forecast period. The major contribution will occur In the 
residential sector. The 3.7 petcent 8'en.&e annual - of 
powdl of renewables · ln the residential sector OWt the 
forecast period will far exceed that of the fas1est pow;,. 
com•eoliooal fuel - natural aas (2.0 percem). II will be ten 

flGUlllV~ 
EUCTlllC PEAK DEW.HOS AND GllOW'IH IAl'ES IY UR.Ill 1'71wl1979 

~mmer Peak (MWI Wini!! E!!k (M~ 
Crowm 

Rate (S)" 
1978 1994 0'994) ill! 

CHE&C 614 964 2.47 623 
CE 6n4 mo O.S4 862 
LILCO 2997 4203 1.83 1456 
NYSEC 1729 2742 2.78 2138 
NMPC 5002 6890 2 .11 5500 
O&R 662 1088 2 .80 515 
RC&E 98J 1531 2.n 941 
PASNY 2348 38S4 3.3S 2500 

TOTAL 21049 28982 19535 
Colnc,ident 20418 28414 1.88 18939 

Peak 

"These powdl rates are based upon -ther--li1ed 1979-1994 peak demand projections. 
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~ 
964 

5313 
3749 

3413 
7558 
839 

1514 
4180 

27530 
27257 

Crowm 
Rate(S)• 
(79 94) 

2.61 
0.40 

2.39 
2.69 
2.05 
2.88 
2.87 

3.17 

2.10 
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Trillion BTU 
.A--.e Annual 
Pen:ent Cha!!I! 

~ 1978 1994 1978-1994 

Residential 334.2 455.2 + 2.0 

c.omme.cial 131.7 151.1 +0.9 

lnd.-ial lOS.O 107.4 +0.1 

blal Natural Gas 
Requi1et1~i.ts 570.9 n3.7 +1 .4 

FIGUllllV~ 

fOlllCAST Of NEW mu RGI PfTllOUUM NOCMJCT IEQUIUMINTS IY KCTOI, 1m-19M 

Trillion BTU 

Sector 1978 1994 

RHidential 498.4 380.2 

Com.-cial 395.2 432.3 

Industrial 120.1 113.2 

Transportation 1098.0 1159.8 

blal Petroleum 
Ploduct Requirements 2111 .7 2085.5 

.. 

f1GUU IV.ZS 
fOllECAST Of NlW mu STAii INDUSTlllAL COAL llQUIUMENTS, 1W.19M 

Sector 
lncbuial 

Trillion BTU 
12!! 1994 
52.l 59.0 

47 

Awrqe Annual 
Percent Cha!!I! 

1978-1994 
-1.7 
+0.6 
-0.4 
+0.3 

-0.1 

A-.aeAnnual 
Pen:ent Chante 

1978-1994 
-+0.7 



times pule< than the -..II teelOfal p.-h ,_ ol o.J 
percent. 

The forecast does - show a silnmc- .tdidonal con
tribution cl _able resouoces tlDend .-_._in 
the comn~clal and lncMttial ~ under wn9M poli
cies. 

D. Fore<d ol New lbtt SC. fneflY leqo "•a-lti bf 
S«:tor and Fwl Type 

fiaure IV-26 depicts in full clmil the official baleline 

fol'ecd ol New bit Sc.-_.,, requirements by -
MCI fuel rnie"' me ,_.._,,.°""the forecast period. 
~ IV-27._,1he a.eraee _... percent chanaes for 
.... tied periodl. This official foNc:ast ol -sv req<ii~ 
- by- is baoed upon._.. a ,.,,, o1 end use deuil 
tor eech tee11or. as CIOlltaiMd in •'+» 11idix C. 

Fi.-IV-28p It>& •YCOl-ablehlstoric:al ct.fa 
tor the poe a ' ., 1960-73 period MCI the post~ll(I 
1973-78 period. 

RCamtv-a 
NIWYa.IWlee•••a~ rft1 mns 

llY .......... 'IWI,, ,.. ... 

Trillion STU 

End ttcW"lreu~its 
By 

... 1971" .!!!!! 
' ' .!!!! .!!!! 1994 

Reiclendal 966.9 ,-
,,... ' ·, '954 1011.1 1019.9 

Electrichy - ~. 111.1 • I • nu 119.9 1l0.0 142.9 
NaturalCas DU Ml..6 -~ 3'1..2 . 417.5 4SS.2 • 
Pecroleuml'loducts 491.4 ... 1 

l 
•1.1 424.6 380.2 .·'II I ' (• 

Wood and Other ll.2 27.1 J6.4 39.0 41 .6 • 
Commercial 673.1 .... 69l.I I 716.9 784.8 

Electricity r•. 
14S.O 151J 162.1- '- 175.2 201 .4 

NatutalCas .;•·' lJl.7 
I' · 1ll.7 141.4 143.1 151.1 

Petroleum Pwoducts . ' 1!15-2 ,.r.s ~. 

_, 
- 397.6 432.3 ·-·'"" ""' • 

Other 1.2 1.0 ' ci.7 0.3 .(). 
• 391.1 395.9 Industrial 380.2 371.2 • 430.0 

• • . 
Electricity ts.9 ; 101.4 113.2 124.5 143.4 
Natural Cas 105.0 117.0 119.5 110.2 107.4 
~Pwoducts 120.1 

,, 
1GZ.6 97.4 97.2 113.2 • . . 

Coal (exdudina 59.2 57.0 61.0 64.0 66.0 
coltinal a. Others 

T~tion 1105.S ,.. .. 1047.l 1054.9 1172.1 
Electricity 7.1 1.7 10.4 12.2 13.0 
Pecroleum l'loducts 1098.0 107).1 1036.9 1042.7 1159.1 
Gasoline ' 776.1 7416 6Sl.2 643.S 694.0 

Total End lhe • J126.0 
Requi-ts 

J1'9.2 JU7.I 3171.1 3407.5 

Electricity End Use 
Requlra1~11S • 

J59.I J1'U 406.J 441 .9 S00.7 

Electric Utilities- '°6.0 . t41.7 10Z2.9 1112.3 1260.3 - . 
Total Primary Enli'IY 

Requi-ts 
• 403l.O 4067.9 ' 4150.7 4291 .1 4667.8 

End Use RT!ui-ts 
By Fuel ype 

Electricity 359.1 l7U 406.J .... ' 441 .9 S00.7 
NaturalCas 570.9 604.3 • '39.3 611 .5 713.7 
Petroleum 2111.7 ·" l05U 1'14.1 1962.1 2085.5 
Other 83:6 .: IS.I 91.1 . 103.3 107.6 

i:>ul End Use 3126.0 ,)119.2 3127.1 3171.8 3407.5 
Requlremaocs 

• Preliminary SEO~ 

- end use c:ons<impcion is the -sv COftSlllllld dftcdy "' the - .net cliffen front in-v IMfl'f COftSUmll(ion by 
ecdudi,. elec:mc:lty ..,_ioft Md_,., · km i-. 
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l'IGlm IV.z/ 

NEW W. l'Olll IND Ull B G't llQUIUMENTS 
llY i&ICM Me RJll. 1W1. ,_.,,,.. .waAG1 ANNUAi. i'BICENT 

CHnG llOS m.ICnD f lllOOS 

End "t.t'" ICSAHIS 197&- 191C). 19&4- 19& 197&-
~ .!!!! 1989 1994 1994 llY 

Rm' ! 111111 +o.6 +0.4 +0.3 +0.2 +0.3 
llec:lllclly" + 1.0 +1.4 +1.6 +1.9 +1.6 
....... c. +2.1 +2.1 +2.0 +1 .7 +2.0 
,. '1 •Plcd1Ctt -0.9 -1.5 -1.6 -2.2 -1.7 
W:IOll ..i ()d,. +9.5 +7.0 +1.4 +1 .3 +3.7 

c arcW +o.5 +0.5 +0.7 +1 .8 +1.0 
+:z.e +1 .5 +1.5 +2.8 +2.1 
+2-6 +0.5 +0.3 +1.0 +0.9 

Pa I ,., f llCll -1.0 +0.1 +0.5 +1.7 +0.6 ........ .o.3 +0.8 +0.2 +1.7 +0.8 
BacD~ +2.9 +2.7 +1 .9 +2.9 +2.6 
...... c. +5.6 +0.5 -1 .6 -0.5 +0.1 
, .. ,, _,. , Cit -7.6 -1.3 -0.0 +3.1 -0.4 
eo.I( 3 • c ....,.O!Mls -1.9 +1.7 +1.0 +0.6 +0.7 

"• ; I -1.1 -0.8 +0.2 +2.1 +o.~ 
Electrlclty +5.6 +4.6 +3.2 +1.3 +3.2 
......... l'loducts -1.1 -0.9 +0.1 +2.2 +0.3 
c.ollne -2.2 -2.2 ·1.1 +1.5 -0.7 

li:ltal End Ule -0.1 +0.1 +0.3 + 1.4 +o.s 
•ecp ' emit» 

Ele.:Dlclty End Ute +2 .. 3 +1 .9 +1.7 +2.5 +2.1 
lleqo I I ltl 

EIKDlc Ul'lllt»f" +2.3 +1 .9 + 1.7 +2.S +2.1 

.... ""-· f'*IY 
+0.4 +o.5 +0.7 +1 .7 +0.9 .... ltl m:••ltl 
+2.3 +1 .9 +1 .7 +2.5 +2.1 

~c. +2.9 +1 .4 +1.0 +1 .2 +1.4 
,_ I • . -1.4 -0.8 -0.2 +1 .2 -0.1 
~ +1.3 +3.4 +1.0 +0.8 +0.8 

li:ltal End Ule -0.1 +0.1 +0.3 +1.4 +0.5 
Rllqul CC:Ailtl 

"End ,_ ~ is die enellY consumed directly by die sector and diffl!fS from primary eneray consumption by 
ewdo ~I C .i-lclty .... Miion and mnsmission losses. 

-n.. eleatlclty sales too.cast by encl use and sector has not been .cljUSled for die impacts of die recently enacted State 
~ -•dt Md die hill* INn assumed 1980 pelroleum product prices. 
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AQMll\l.a 
NEW,.. nm IND usa a a i;y llQJ P1Bfl1 

IY llCTOa AND Riil 11'1. ,,_"71 

Trillion BTU 
A--.e Ann1N1I 
Petcent Cha!!I! 

1960- 1973-
1%0 1m 1978 1m 1978 

Resiclenlilll a. Commen:1-I 1129.1 1672.2 1642.S +3.1 -0.4 
Electricity n.5 209.3 220.6 +8.6 +1 .1 
Ndlr•ICa lOJ.1 479.2 476.1 

' 
+3.6 -0.1 

Petroleum Pn>clucts 674.4 973.5 940.9 +2.9 -0.7 
eo.t 80.1 10.2 4.9 -14.7 -13.6 

lndustNI 4n.1 421 .5 418.6 -0.9 -0.1 
Electricity 87.4 121.8 131.3 +2.6 +1 .5 
NMuralCa 78.0 147.4 ' 115.0 +5.0 -4.8 
Petroleum l'loducts 104.2 101.1 120.1 -0.2 +3.5 
Coal 201.5 51 .2 52.2 -10.0 +0.4 

TrailSPO'Ulion 742.6 1146.3 1105.9 +3.4 -0.7 
Electricity 8.7 8.7 7.9 0.0 -1.9 
Petroleum Pn>clucts 733.9 1137.6 1098.0 +3.4 -0.7 

"i:JUI En<Mhe Requirements 2342.8 3240.0 3167.0 +2.5 -0.5 
Electricity End Use Consumption 167.6 339.8 359.8 +5.6 1.2 
Electric Utllltiet• 398.3 879.5 906.0 +6.3 +0.6 
10tal Prtmuy ElllflY Requirements 2741.1 4119.5 4073.0 +3.2 -0.2 
End Use Requirements !!l'. Fuel TrJ!! 

E lectriclty 167.6 339.8 359.8 +5.6 1.2 
Natural Ca 381.1 626.6 591.1 +3.9 -1.2 
Petroleum l'loducts . 1512.5 ml.2 2159.0 +3.0 -0.S 
Coal 281 .6· 61 .4 57.1 -11.1 -1.4 

"End - c:onsumpdon Is the 8*11' consumed directly br the - Md difNrs "°"' ..... , -sv COftlUlllplion br 
ercludinc elearlclty lflieiadcwl' Md tnnsmission loues. 
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SECTION V·A 
Plan Ele_,111 Owr.iew 

1. INTRODUCTION 

The forecasts of energy requirements in the previous 
section are a background against which to frame plans to 
best meet future energy needs. They are baseline forecasts 
that take into account the most likely future effect of the 
many variables that influence energy demands. 

For example, the forecasts reflect the impact of recent 
Of>EC price hikes and the likely assumption that these prices 
will continue to rise at a certain rate. They also take into 
account the impact of Federal and State governmental pro
grams already in place. such as the State Energy Conserva· 
tion Code, on future State energy requirements. 

The forecasts also mirror certain assumptions about future 
economic activity in the State and the effects of inter-fuel 
competition, such as the expected shift in the residential 
and comme<cial sectors from oil to natural gas. These fore
casts, then, draw a picture of the most likely energy require
ments and the probable mix of fuels over the next 15 
years-unless new actions are taken. 

The forecasts suaest that the State's energy requirements 
wi II change significantly over the next fifteen years. The 
principal conclusion is that while growth in the State's 
energy requirements over the next fifteen years will be far 
below pre-embargo levels. a significant increase will never
theless occur and will require, among other things, an expan
sion in electric system generation capacity beyond plants 
now under construction. 

If the State's current mix of eneigy supplies were to con· 
tinue, in the same proportions, tomeetthegrowingdemands 
of the next fifteen years, the results would be devastating to 
the economy and welfare of New 'lbrk. The State would 
continue to be dependent for nearly two thirds of its energy 
supplies on petroleum. Since total energy demands are 
projected to increase somewhat, the State would consume 
e\(en larger quantities of petroleum, most of which would 
have to be imported. With petroleum price projected to 
rise significantly faster than inflation, this growing consump
tion of petroleum would represent a continually spiraling 
economic drain on the State and its citizens. This is clearly 
an energy future which cannot be allowed to hapi>en. 

The supply elements of this p lan pr0ject a substantial 
departure from the status quo. Two energy futures are pre
sented, one of which is termed the "base-case" and the 
other the "proPosed<ase." The base case future is that which 
is projected to result if the base case forecast of energy 
requirements is met throuah a supply mix which evolves 
without major changes in the laws, regulations and pro
grams which currently apply to energy supply, demand and 
price. This is thus an energy future fashioned on the pre
sumption that only exisiing laws, regulations and programs 
can be counted on to affect energy consumption and supply 
trends over the next 'fift~ years. 

The base case forecasts of energy requirements and the 
base case projections of energy resource development can, 
however, be altered by new laws, regulations and programs. 
The primary purpose of this energy planning process is to 
develop and implement actions which will improve the 
future. Once these actions are implemented, the forecasts 
and the projections of energy sources available to meet 
forecast demands will change. 

Thus, the "proposed<ase" energy future is that which 
would result if the many proposed actions recommerided in 
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this plan are implemented. It is a future in which greater 
conservation achievements res.ult in IO'A'et' energy requi~ 
ments. and in which greater contributions are made by 
oenewable energy resources. 

In both the base and proposed cases, substantial progress 
is made toward improving New 'lbrk's C•urrent energy mix; 
petroleum consumption is reduced and consumption of 
more plentiful resources, such as coal, and renewable 
resources, such as hydropower and solid waste, is increased. 

2. IMPACT OF DRAFT STA.TE ENERGY MASTER PLAN 

Section Vis the core of thedraft State Energy Master Plan. 
The various elements analyze current and future sources, 
issues of major concern and relevant technology trends for 
conservation and renewable resources as well as the co,,. 
ventional fuel types: natural gas, oil, electricity and coal. 
Three additional elements address: research and develop
ment, energy financing and the impact of energy costs on 
low income households. 

A series of actions are proposed in Section V. If imple
mented, these actions will significantly alter the State's 
energy future in relation to the current fuel mix and the base 
forecasts as Figure V·A-1 illustrates. Full implementation of 
the draft Energy Master Plan proposals will : 
• reduce current petroleum consumption by 120 million 

barrels per year by 1994; 
• reduce current oil consumption in the utility sector by 85 

percent by 1994; ancl 
• increase the current share of coal from 7 percent to 17 

percent. 
The plan will save approximately 860 million barrels of 

oil during the Forecast PeriOd. There woiild be a reduc· 
tion in 1994 State oil consumption of approximately 120 
million barrels due to the impact of conservation and direct 
renewables, and shifts from oil to coal and oil to renewable 
resources in the electric sector. 

The cumulative economic savings associated with imp~ 
mentation of the Plan's proposals is projected to be at least 
$10 billion over the fifteen year ·planning period. These 
savings result largely from displacement of expensive im· 
ported petroleum through less expensive conservation in· 
vestment and through greater use of coal. natural gas. and 
renewable resources. 

The substantial cost savings to consumers results in 
increased disposable income that will flow through the 
State's economy and create significant additional jobs, earn
ings and personal income. 

There would be 40,000 additional jobs created by 1994 as 
a result of full implementation of the conservation and 
selected renewable resource proposals. 

The overall environmental impact of the conservation 
and renewable resource proposals in 1994 appears to differ 
o nly marginally from base· case environmental impacts. At 
worst, there may be a net increase in particulate emissions 
due to increased reliance on wood burning and resource 
recovery facilities. 

Full implementation of the Plan will result in slight 
increases in m06t environmental residuals as the overall 
growth in energy consumption outstrips gains in the envi
ronmental efficiency of the new sources which will meet 
these higher levels of consumption. Notable exceptions to 
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this general rule are carbon monoxide and hydrocarbon 
emissions, which actually decline over the forecast period. 

3. STATE ENERGY POLICIES 

In Section 3-101 of the Energy Law, the Legislature set 
forth the energy policy of the State: 

" ... to obtain the maintain an adequate and contin· 
uous supply of safe, dependable and economical 
energy for the people of the state and to accelerate 
development and use within the state of renewable 
energy sources, all in order to promote the state's 
economic growth, to create employment within the 
state, to protect its environmental values, to husband 
its resources for future generations, and to promote 
the health and welfare of its people; 
" . .. to encourage conservation of energy in the con
struction and operation of new ... buildings, and in 
the rehabilitation of existing structures ... 
" ... to encourage the use of performance standards 
in all energy-using appliances and in industrial and 
commercial applications of energy-using apparatus 
and processes; 
" ... to encourage transportation modes and equip-. 
ment which conserve the use of energy; 
" . .. to foster, encourage and promote the prudent 
development and wise use of all indigenous state 
energy resources ... ; and 
·• .. . to encourage a new ethic among its citizens to 
conserve rather than waste precious fuels; and to foster 
public and private initiatives to achieve these ends 
at the state and local levels." 

These broad objectives have been refined during the 
course of the planning process into a set of energy policies 
required by Section S-110(b)(4) to be spec.ifically identified 
and justified in the Master Plan. These energy policies, 
presented below, are the major themes of the Master Plan, 
from which the recommendations for legislative and admin
istrative actions contained in the plan elements flow. To
gether, these policies provide clear direction to State efforts 
to fashion its energy future. 

• The State's consumption of petroleum products must be 
reduced. The economic costs and vulnerability to d isrup
tion resulting from the State's continued disproportionate 
reliance on oil strongly support actions to shift to less 
costly and/or more secure energy sources. 
The State's petroleum dependence exceeds the national 

average by 20 percentage points (66" vs. 46"). Over 70 
percent of New't>rk's petroleum is imported either as refined 
product or crude oil. Nearly 90 percent of the petroleum· 
products consumed in the electric utility sector (primarily 
residual oil) are refined from foreign crude oil. New 't>rk 
consumes more OPEC oil than any other state. Thus, among 
all States, New 't>rk is most vulnerable economically to 
increases in world oil prices and the political instability of 
its supply. 

This vulnerability is a clear threat to the health and wel
fare of the State's citizens. World crude oil prices increased 
86percentduring1979, and when coupled with decontrol of 
domestic crude oil, raised New 't>rk's oil bill S4.8 billion or 
SS percent in 1979. This drain of wealth threatens the com
petitive economic position of the State and threatens pros· 
pects for growth in New 't>ri< employment. 

• Conservation and renewable resources must make a 
greater contribution to energy supply and will require 
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substantial adciitional government support to do so, at 
least in the near·term. In many applications, conserva· 
tion and renewables appear to be the least costly, most 
economically productive and environmentally benign 
means to satisfy a portion of the State's current and 
anticipated energy requirements. Government action must 
enhance the respective contributions to be made by con
servation and renewables in meeting those requirements. 

Conservation, which primarily involves increa,sing the 
efficiency of our energy use, represents, in many applica· 
tions, the least expensive, quic.kest, environmentally safest 
and most economically beneficial method for reducing New 
)brk's dependence upon petroleum. Estimates of the costs 
of various conservation actions range from one-half to one-
tenth of the cost of adding an equivalent amount of energy 
from new sources. Moreover, conservation can make a 
positive impact upon New "lbrk's economy by reducing the 
drain of wealth from, and creating jobs in, New 't>rk State. 
• The State of New 't>ri< and its agencies should encourage 

the increased efficient use of natural gas and stimulate 
efforts to secure additional supplies of natural gas from 
sources that are economic, and compatible with envi· 
ronmental, public health, and safety standards in orderto 
reduce New 't>rk's dependence on oil. Natural gas is and 
will likely remain an economic and environmentally com
patible alternative to oil. This policy will help insure that 
supply and demand remain balanced throughout the plan
ning period. 

New 'lbrk's consumption of natural gas is relatively low 
(14 percent of our total energy consumption vs. 26 percent 
for U.S.). There are strong economic and environmental 
reasons for increasing the use of gas in New '1brt<. Natural gas 
is currently less e•pensive than oil (S4.41/MM8TU vs. $6.07 / 
MMBTU) for space heating. And, the cost of guis likely to 
remain below the cOst of oil for equivalent uses during the 
planning period. (The real prices of gas and oil are likely to 
increase at the same annual rate (4.4 percent) during the 
planning period.) Also, combustion of natural gas results, 
on the average, in 1/50 and 1/1500th the SO,. emissions of 
fuel oil and coal, respectively, and 1/2to1/100th the par
ticulates, CO, hydrocarbons and NOx emissions. 

Currently, there is excess capacity in much of the intra· 
state distribution networi<. Thus, more gas can be sold in 
many parts of the State without incurring significant addi· 
tional distribution capacity costs. The system is underground 
and nearly fully automated. Additional gas mains can be 
installed with a minimum of environmental impact. 

Interstate natural gas supplies will likely increase over the 
planning period, due to increased gas production, addi
tional sales to the interstate mari<et resulting from the gradual 
deregulation of producer prices under the.Natural Gas Policy 
Act of 1978, and increased imports. Also, a diverse set of 
supplemental sources is likely to begin to make a contribu
tion in the planning period. In addition, significant conser· 
vation by customers and conversions to other fuels by major 
boiler installations will help to bring demand into balance 
with available supplies. Competition among the states for 
available gas supplies will, of course, continue. New 't>rk 
should have a set of policies which allow its citizens and 
businesses to compete vigorously for those supplies. 

• The increased use of coal must be promoted where eco
nomically feasible and consistent with applicable envi· 
ronmental standards. Compared to continued use of oil, 
particularly in the utility sector, use of coal will probably 
result in economic advantages, given current and fore
cast cost differentials between coal and oil, and signifi· 



cant lml)<ovement in certainty of supply over the forecast 
period. Increased utiliution of eastern coal is likely to 
stabilize regional energy costs and will stimulate regional 
economic development. A regional energy development 
entity like the Energy Co<poration of the Northeast (EN
CONO) can provide a vehicle for maximizing the region's 
exlstlna and planned l)<oduction and use of coal and 
other energy fonns. 

New 'lbtlt's consumption of coal is also relatively low 
compared to the national a-age (9 percent vs. 20percent). 
Use of coal, while attractive because its price is much lower 
than oil. Includes a sianificant environmental cost. Although 
the record supports increased reliance upon coal. site by 
site analysis of economic benefits. pollution control options 
and environmental impacts must be carried out before any 
major electric generatina facility can be permitted to use 
coal. 

The attatest opportunity for increased use of coal in New 
'lbtlt State in the nearoierm is in electric generatina facilities. 
Currently. State power plants bum 89 million barrels of 
residual oil per year. Many oil.fired facilities either have 
previously burned coal or were designed to bum coal. Con
-sion from oil to coal for many of these facilities appears 
to be technically and economically feasible. Electric cus
tomers, o- time, are likely to pay less for electricity if 
conversion takes place. Currently, Eastern coal (1 percent 
sulfur) used In utility boilers costs S1.S6 per MMBTU; residual 
oil for similar boilers costs S4.84 per MMBTU. If cost differen
tials of this magnitude continue, many conversions will 
clearly prove to be economically desirable. 

The Eneray Planning Board has indicated its concern, 
howevef. with regard to the cumulative environmental, social 
and health impacts which would result should the targets 
for coal conversion and new coal construction contained in 
the Plan both be realized. Although the Final Environmental 
Impact Statement associated with this Plan and related 
testimony on the record provide important infonnation and 
1uldance concernin1 these impacts, and were sufficient to 
allow the Board to endorse the above ene<gy policy and coal 
conversion plan set forth herein, a more detailed and com
prehensive study of the cumulative impacts of this coal 
conversion and construction j)(Ogram should be undertaken. 
In this connection, the Board accepted the offer to assign 
principal responsibility for preparation of this study to the 
Department of Environmental Conservation, who will work 
In consultation with the Department of Public Service and 
the State Energy Office. The Department of Transportation 
was asked to participate as well. Upon completion of this 
study, which should-be submitted as soon as possible, con
sistent with the necessity to coordinate fully with related 
Fede<al studies, the Board will review its approval of the 
coal con-sion targets recommended in the Plan. 
• Regional cooperation, coordination, and action must be 

j)(Qmoted to enhance the region's energy supply P<05-
pects. Interconnection of New 'lbtlt's electric system with 
nelahborina systems should be pursued as a vehicle for 
reducina costs and oil dependence to the extent eco
nomic and feasible. Interconnection may also lessen the 
adverse impacts on the State's environment from con
struction and operation of new generation facilities. 
The Energy Plannina Board indicated a strona interest in 

the role that increased economic regional power sales might 
play In meetin1 capacity requirements at lowest p0ssible 
oosts of service, reducin1 New 'lbtlt's oil dependence, and 
mlnlmizin& environmental injurieS to the State from power 
aeneratlon. The Board advocated increased economic inter• 
connection of New 'lbric's electric system with neighboring 
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and distant systems and all other necessary arrangements to 
increase purchases of non oil-fired capacity and urge Con
aress and the relevant Federal agencies to reduce constraints 
that may e•ist on economic power sales between regions. 
Further. the Board accepted the offer to assi1n to the Depart
ment of Public Service 1><inclpal responsibility for P<el)ara
tion of a study of the potential for economic Interconnection 
"nd the institutional and transmission system chanaes that 
may be necessary to Increase economic power transactions. 
The Energy Office and the New 'lbtlt Power Pool are to 
l>rovide OPS their full support and cOQPeration. This study 
should be completed within six months, and each Board 
member b to be kept lnfonned periodically of the P<O&<ess 
of the stud)< The Plannina Board also called upon the State 
Sitina Boards in their review of new applications for con
struction of facilities, to evaluate fully the potential for 
capacity contributions which might result from improved 
economic regional interconnection. 

• New nuclear power plants should not be inc.luded in the 
State's electricity supply plan at this time. There is first a 
need to develop a fully adequate national nuclear waste 
disposal j)(Ogram, and a need to clarify substantial un
certainties associated with economic, safety and regula
tory issues associated with the nuc,lear option. 

The approved electric generation plan does not depend 
on any additional nuclear capachy during the fifteen year 
Plan period. It does, however. protect the successful com
pletion and operation of two plants currently under oon· 
struction at Nine Mile Point Two and Shoreham. 

A majority ol the Board Indicated the belief that ourrent 
uncertainties surrounding this fuel form, partic•ularly the 
Nuclear Regulatory Commission's current policy regardina 
the licensing ol new plants and the probability of significant 
chanaes In safety requirements, as well as Federal failure to 
establish firm policy and procrams to solve the waste prob
lem, make It Inappropriate to rely on additional nuclear 
capacity In this Plan. At the same time, the Board recog
nized that nuclear power may offer economic advantaaes in 
the face of the deepenlna crisis associated with foreign oil. 
The Board, therefore, recommended that there be created 
by the Governor and Legislature a panel to evaluate fully 
and comprehensively the status of nuclear power develop
ment in the State ol New 'lbtlt. This panel should review all 
pertinent Information, lncludlna the reportS of all Federal, 
Stat" "nd local aovernment entitles which have examined 
issues associated with nuclear power and which reportS can 
aid the work of the panel. Every effort should be made to 
obtain fede<al funds for this project. 

The ~nel should consist of distinaulshed scienti.sts, enai
neers, business persons, labor leade<s, environmentali•ts 
and citiiens. Upon its creation andfundina. the panel should 
consider the foUowina. Insofar as New 'lbtlt State is con
cerned. and report to the Board. the Governor and the 
Legislature: 

• • Within si• months, with respect to: 
•.. Impacts of pha~ or elimination of f!O(isting 

plants and cont.inaencv plan• to assure adequate 
electric supplies In case of federally mandated 
nuclear plant shutdowns; 

• •• Adequacy of fme.aeoc:yevacuation l)<Ograms; and 
•.. Adequacy of arrangements for secure transporta

tion of nuclear materials. 
• • Within twelve months, with respect to: 

... Feasibility of Federal or other government respon
sibility for operation of existing nuclear power 
plants; 



... Feasibility of Federal orocheraovemment respon
sibllty for conwuction and operation of new nu
clear pc>wer plants; and 

• . . Adequacy of cunent and proposed Fedefal nuclear 
waste manaaement procrams. 

• All consuming sectors must be gi""'1 increased choice 
amona cornpetina energy forms, including conventional 
fuels, c~t'ton and miewable resources. Increased 
choiawill benefit consumers by incrNSina price compe
tition amona energy forms and will benefit the State by 
Slimulating innovation and efficiency impnwements. 

The lack of an array of competing choices among fuels for 
ener&Y consumers will prevent the reduction in petroleum 
use that should occur In llaht of the steep increase in petro
leum prices relative to other fuels. For example, where 
natural ps service is not available, residential spaa heatina 
choices are limited In several areas to either oil-fired elec· 
tricity or heatlna oil. 

Accordingly, every rea50nable effort should be made 10 
Slimulate conditions that allow all ecoo IOmic enerar ohoices, 
including oonservatlon and <enewable resource technolo
gies, to compete In the matlcet. 

• Government must act to ~any emtina lesislatlve 
and administrative barriers inhibitina the deve~ 11 of 
enerar sources, competition amona fuel forms and eneray 
conservation, ~epc where such action would clearly 
compromise public health or safety or environmental 
quali"' Justification for any such institutional barriers 
must now be reeumined in liaht of compelling State 
eneray needs. · 

The era of cheap eneraY ended in 1973. However, most of 
the laws, rules and regulations developed during that era 
and which well-ierved the public interest as Iona as the cost 
of eneray remained low, still exist. These laws, rules and 
reaulations must be reexamined and, as appropriate, modi· 
fied so the aovernment does not unduly impede chanaes 
that would increase er>eflY efficiency or contribute 10 the 
development of new enerav sources. 
• The State's electric and ps utilities, as well as PASNY. 

should ~and slimulate~tion and efficient 
use of eneray by their customers. Consideration should 
also be aiven to Inducing utilities to bec.oming active 
purveyon of conservation and renewable resouroe tecl>
noloaies. 

The investor.-ned utilities and PASNY must increase 
efforts to achieve, through rate desi&n and ocher economic 
mearts, fu"her conservation and efficient use of electric 
enerav in order to mlnlml1e enerav use and pa"icularly oil 
use in electric aeneration. In acldition, consideration should 
be aiven to encouraaina the utilities to become purveyors of 
CQ!Ue<Vation and renewable resource technoloaies on a 
broad scale to achieve.our aoal. A task force from SEO, DPS, 
and DEC should be formed to assess the ut.ility proarams 
instituted elsewhere which broaden the service utilities have 
provided historically and, If a broader utility role appears 
advisable, the study should assess the proper institutional 
arrangements to best effect that new role. The task force 
should ~ the results of its study to the Board within 
twelve months. 
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• No person should be without adequate heat or should be 
foroed to foreao conservation improvements by reason of 
lnabUity to pa)< A commitment to proteet public health 
and safety requires no less . 

Sinoe eneray is a nettssity of life, rising OOSts may force 
many low income households into the intolerable choia of 
Staying warm or buying food. This P<eseflts for all levels of 
aovemment a very serious eneray and social problem which 
must be solved. 

• The State's eneraY research, development and demon
stration proarams must continue to ernphasl1e the devel
opment and demonstration of those technoloaies pa"i· 
cularly suited for near and midterm commerciali1a1ion 
ind implementation in New 'bi< State. Coordinated efforts 
In advancina such technologies should be consistent with 
other State energy policies. 

Research, development and demonstration (RD&D) In 
N- 'lbrk should focus on technoloaies that are most suit· 
able 10 N- 'lt>rk's particular needs, and rese1rch efforts 
must recoani1e the need to adapt the technologies and 
solutions beina developed by industry and the feder1I gov
ernment to New 'lb<l<s problems. The """icular weather 
oonditlons, environmental restrictions, intr•~tate enerav 
supply and distribution systems, and patterns of energy 
demand are some of theooorswhich require consideration 
In developing technolaoies to suit N- 'lb<l<s needs. 

Therefore, there must be a close relationship betloee11 
enerav policy and RD&D. Energy policy must auide RD&D 
priorities and newtechnoloaiesemeraina from RD&Defforts 
must auide policy development. 

• In vi- of the extensive reliance on oil In the transpo"a
tion sector. more comprehensive consideration of pos
sible State actions in that sector should be u~aken as 
pa" of the Board's future review of the Plan. 

lmprovina energy efficiency in the State's transportation 
sector Is vital to reducina the State's dependence on petro
leum products. Energy use for transpo""tion In N- 'lt>rk 
State accounts for almost one-third of total end-use enerav 
requirements. More sianificantly-sinoe petroleum products 
account for vi"ually all of that enerav-the transportation 
sector accounts for over one half of the total end-use petro
leum product consumption. 

While the Er>eraY Planning eo.ord recoani1ed that the 
State Is limited in itsabilitytotakeconservinaactlons in the 
tnnspOnation sector-passeneer auto effkiencies""' within 
feder1I purview, many freight actions are constrained by 
inter~tate commerce considerations, and the investments 
required to improve or expand transit systems are consider· 
able-I.he Board indicated that far more comprehensive 
consideration needs to be aiven to possible State action in 
this sector. 

The Board therefore recommended that SEO, In coopera· 
tlon with the Depa"ment of Transpomtlon and other appro
priate aaencles, develop a comprehensive list of legislative 
and administrative actions in the transpo"atlon sector that 
may be worthy of tu~ consideration and stud¥ This li51 
of 1etlons should be presented to the Board within three 
months. 



SECTION V-B 
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1. INTRODUCTION 

Conservation Is the first element of this plan. Energy con
servation is the least expensive, environmentally salest. and 
most economically beneficial supply Oj)tion available. The 
lead times necessary f0< development of renewable resources, 
synthetic fuels, and other supply expanding options inhibit 
their usefulness In the next few years. Efforts made now to 
extend the life of fossil fuel resources will make the future 
transition to other fuel supplies less uraent and traumatic 
to society and the ec:oiiomy than would~ be the case. 

Conservation is treated in this plan as both a supply 
source and a demand dampening Ol>tion. Conservation is 
treated as a demand dampening Ol>tion because conserva
tion is already occurring and will continue to.have an Impact 
on forecasted demand. As such, it Is an integral part of the 
demand forecast. Conservation efforts to date and the strat
egies in place today are a function of the combined actions 
of the Federal and State governments, as well as privote 
efforts. These strategies are defined in detail in Part 2 of this 
section and their impacts have been incorporated into the 
Forecast of Energy Requirements. Conservation's impact on 
the forecast is derived from a set of "base case" programs, 
policies, statutes, and regulations which were translated 
into quantitative terms and then projected into the future 
(i.e. over the forecast period). The constraint applied in this 
process was to assume a maintenance of the status quo in 
the non-«onomic factors affecting conservation durina the 
forecast period. Laws and programs already enacted were 
included in the forecast. But no pr()j)OSed policies or pro
arams were allowed to impact the forecast. 

At the same time, conservation is treated as a supply 
source in this plan. Conservation- making the most efficient 
possible use of enef1Y in all its varied forms and end-uses
has the ability to extend the life of all ellefllY supplies and 
provide more time to make the necessary transfer to a 
renewable eneray resource base. 

Presented here, using the supply source characteristics of 
energy conservation, are the tw0 alternate scenarios that go 
beyond the base case: the P<Ol>OSCd case and the potential 
case. The P<Ol>OSCd case is based on those programs, laws, 
and regulations that are P<Ol>OSCd in this plan as immediate 
actions to be taken. The demand impact of the P<Ol>OSCd 
case is always s~ted in this plan in terms of additional 
savinas over and above the savings of the ba.se case or 
forecast. 

The potential case is based on a set of programs, laws, and 
regulations which , while technologically feasible, are not 
P<Ol>OSCd in this plan for reasons that will be discussed in 
Part S. While not P<Ol>OSCd. the potential case is assessed for 
two reasons. First, it shows the areat potential for energy 
conservation. Second, it allows the reader to place the 
proposed case savings in perspective vis-a-vis that potential. 
The demand impact of the potential case is also stated In 
terms of savinas over those of the forecast, but potential 
case savinas are inclusive of pr()j)OSed case savinas. 

The economics of energy justify energy conservation 
actions. From the standpoint of the individual or end-uset 
the important economic criterion is the simple payback 
period on an investment. The most common payback CIJt-<>ff 
points employed since 1973 have been o n the order of twO 
to seven years, varying with the end-user and the size of the 
Investment. However. rising energy prices are causing twO 

things to happen simultaneously: more and more conserva
tion investments are becoming cost beneficial within the 
aboYe payback criterion; and end-usen are beginning to relax 
their payl)Kk requirements, i.e., accept longer payl)Kk 
periods on investments. 

In spite of the continuing, and likely increasing, level of 
conservation one might expect from the effects of rising 
energy prices, a need exists for some degree of regulated 
conservation as well. This Is especially true when the prin
cipal beneficiary of an investment is not the lnvestor,soch 
as in the case of improvements made by owne<S of multi· 
family dwellings where the tenants pay their own fuel and 
utility bills. The owner Is the investor; the tenant is the 
direct beneficiary. Other examples exist in the construction 
of new buildings and the manufacture of appliances. The 
builder or manufacturer produces what he can sell. Tradi
tionally, this has led to low initial cost/high energy cost. 
products. Regulations have and will continue to intervene 
in such markets to ensure the production of low life-cycle 
cost products. 

From a more macroeconomic standpoint, it should be 
noted that a dollar spent In conserving energy tends to 
achieve more than a dollar spent in eneray production. 
Estimates of the costs of conservation measures range from 
one-hall to one-tenth the cost of adding an equivalent 
amount of energy from new sources.' 

Enet1Y conservation is also befleficial to the environment. 
A reduction in the use of fossil energy results in a nearly 
one-to-one reduction in polluting emissions, both partic"" 
lates and aases. The Environmental Impact Statement more 
thoroughly discusses the environmental impacts of con
servation. 

Conservation is one of the few energy supply options that 
can be used by a sute such as New 'ltHlt to create economic 
benefits within the state as opposed to elsewhere. Con
suming out-of-state or foreian oil tends to support jobs 
elsewhere and draw capital out of the state. Conservation 
activities create jobs locally, especially in the construction 
and service industries for the on-site installation of energy 
conservlna materials and devices, even if the manufacture 
of c:onservina materials and devices occurs el~. In 
addition, recently released studies' indicate that more jobs 
are created by investments in energy conservation than by 
equivalent investments in energy production of non-renew· 
able fuels, though the specific trades and crafts may differ 
from one to the other. 

In the past. it has been assumed that economic growth 
was Inexorably linked to enetaY use growth In a one-to-one 
relation<hip. The truth of this assumption was irrelevant as 
loog as adequate energy supplies were available at low 
prices. There is little doubt that the industrial revolution and 
subsequent devel()j)ment in industrialized nations were 
greatly assisted by the abundance of a cheap energy supply. 
But that same supply also allowed energy-for-labor substit"" 
tion to occur. A shift in emphasis toward the efficient use of 
eneray will allow continued economic growth to occur in 
the comina era of ever more scarce fossil energy supplies. 

Unlike other Oj)tions, opportunities to conserve cross all 
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••[mplayme'11 Impact of the Solar Transition", a >tody pttpared 
for the use of the StJbcommlttee on Ene111v of the lolnt Economic 
c.ommlttee of the u .s. Conaress. u.s.c.P.o .. April 6, 1979. p. 10. 
'Ibid., p. 17. 
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fuel types and all end-uses. It is a multifaceted concept 
whose ability to succeed lies in public acceptance and 
understanding of its imponance. Implicit in the nat.ure of 
energy conse<vation is the fact that each and e.t'fV person 
and entity has the opportunity to conse<ve. Except whe.e 
end-use regulations are in force, it is up to individual 
decision-makers to decide which conservation actions are 
best suited to their situations. These decision-makers range 
from homeowners to industrial executives, to institutions, 
to government agencies at all levels. The economic charac
teristics of each are very different and the magnitude of 
investment needed to affect conservation varies widely. 

Hence, conservation can disperse the responsibility for 
dealing with energy problems across all secton of society 
and the economy-public and private, c0<p0rate and indi
vidual-so that the burden is shared and the total effort is 
magnified. 

2. CONSERVATION PROGRAMS IN PLACE 

Conservation has had a short but act ive life in New 'lbrk 
State, as in the Nation at large. Priortothe1973oil embargo, 
conservation received little attention. The forced conserva· 
tion experienced that winter Introduced the potential of 
energy conservation on a continuing basis, rather than as 
a response to a crisis. Subsequently. the national conser· 
vation effort took shape. 

The, major conservation initiatives to date have been 
defined by three federal laws: 
• the Energy Policy and Conservation Act of 1975 (EPCA), 
• the Energy Conservation and Production Act of 1976 

(ECPA). and 
• the National Energy Act (NEA), or more specifically the 

National Energy Conservation Policy Act of1978(NECPA). 
EPCA made plannina and program administration monies 

available to the states for conservation activities for the ll11t 
time. Use of funds was restricted to non-capital expendi· 
tures. States' plans had to demonstrate how each would 
achieve at least a 5 percent reduction in energy consum~ 
tion in 1980 below the level of energy consumption fore
casted for the State for 1980 in the absence of the EPCA 
plan. New 'lbrk State is participating in this program and by 
the end of 1979 had received S7.2 million to implement its 
plan. EPCA also set the average fuel economy standards 
which each manufacturer of passenger automobiles must 
meet in its yearly sales. 

ECPA made money available to the states for Supple
mental Energy Conservation Plans. These funds were to be 
used for energy all(lits. Intergovernmental coordination, 
and public education effortS to supplement the EPCA pro
grams and enhance their energy conservation potential. By 
the end of 1979, New'lbrk State received S3.1 million under 
this program. 

NECPA requires states to establish utility residential energy 
conservation programs similar to that already operating in 
New 'lbrk under the Horne Insulation and Energy Conserva
tion Act of 1977. NECPA also provides administrative funds 
and grant monies for energy conservation programs for 
schools, hospitals, units of local governments, and public 
care institutions. The statM are administering the funds. 

While ECPA called for energy efficiency targets to be set 
for major residential appliances, NECPA calls for the estab
lishment of efficiency standards for those appliances. NECPA 
also requires an investigation of the advisability and energy 
savings potential of standards for industrial equipment. 
Standards for large moton and pumps are expected to result 
from this inquil)t 
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Another part of the NEA, the Energy Tax Act of 1978 (ETA), 
provides tax credits for certain energy conservation invest· 
ments. In the residential sector. a norwefundable personal 
income tax credit of up to SJOO (15~ of the fi11t 52000 
invested) is provided for installation of insulation and other 
qualifying equipment and materials in a principal residence. 
Business tax credits and rapid depreciation allowances are 
also available. 

The states implement many federal initiatives, not the 
least of which are the mandatory measures required by 
EPCA. Under those mandates, New 'lbrk State has Imple
mented: the Energy Conservation Construction Code appll· 
cable to new and renovated residential and commercial 
buildings; lighting efficiency standards applicable to non
residential buildings; a statewide 55 mile-per-hour speed 
limit; a permissive riaht-tum-on-red law applicable every
whe.e except New 'lbrk City; and inclusion of energy
efficiency considerations into state and local government 
pnxurement practices. 

Figure V-8-5 outlines by sector the major statutory. regu· 
latory, and programmatic energy conservation efforts to 
date. 

Energy conservation must be undertaken and analyzed 
sector by sector. as well as by end-use within each sector. 
Hence, conservation actions and programs must be targeted 
to spec.ific sector end-uses. The conservation programs pres
ently in ecistence at the Federal and State levels reflect this 
approach . 

While federal statutes and policies have been directed at 
all end-use secton in general, the specific programs that 
have resulted have not shown a sectoral balance. For exam
ple, standards have been issued. or soon will be, covering 
residential appliances, passenger automobiles, and some 
industrial equipment. No similar attempt has been made in 
the area of commercial appliances or equipment. 

Multifamily housing is not as well treated as single family 
housing. The majority of federal retrofit money is dfrected 
at units in which the government already has an investment 
(i.e .. public and federally insured housing). Apartment 
owne11 are excluded from the use of the residential energy 
tax credits. Apartment renters are eligible for this credit but 
are obviously unlikely to take advantage of it since it is 
unusual for one 10 make a capital improvement to a dwellina 
one does not own. The list of allowable items for the busl· 
ness tax credit does not include the items most likely to be 
employed in multifamily housing retrofits, and rental housing 
is specifically eccluded from the general investment tax 
credit. 

Also within the residential sector is the federal program to 
weatherize low income housing. It would appear that the 
problems of low income households are being addrMsed, 
but at the current level of funding (New 'brk State's FY 79 
share is S11knillion) it would take at least 17 more yea11 to 
weatherize all New 'lbrk State's low income homes. The 
level of effort is clearly insufficient. 

In the commercial sector. the National Energy Conserva· 
tion Policy Act (NECPA) provides administrative funds and 
grant monies for energy conservation programs for schools. 
hospitals, units of loc1I governments, and public care insti
tutions. Other than the weatherization programs for low 
oncome families, this is the 11111 federal program to provide 
grants for energy conserving capital investments. The states 
administer the funds. New 'lbrk State will receive approxi
mately S75 million over three yea11 for its program. Even 
within this program, an Intra-sectoral imbalance is evident. 
Fi11l. the entire program focuses on only a subset of the 
commercial sector. Second. only schools and hospitals are 
eligible for actual capital improvements grants. Units of 



local government and public care institutions are eliaible 
only for energy audits·and technical auistance. 

In the transponation sector. the Energy Policy and Con
setvation Act CEPCA) set the averaae fuel economy stand
ards that e.>ch manufacturer of passenaer automobiles must 
meet in its ye;orly sales. While the individual states have no 
part in the administration of this ProtVam, it is the greatest 
single consetvation factoi in the transportation sector nation
wide. At the same time, however, there is almost a total 
absence of programs affectina modal shifts and mass transit 
development. The removal of the 8 percent fecleral manu
facturers excise tax on bus parts and on fuel, oil, and tires 
used with buses is the only concession to mass transit. No 
energy programs are directed at railway improvements or 
development. 

In the utilities sector, consetvation efforts are many and 
varied but primarily in the planning and study phases. Efforts 
underway are aimed at improving system efficiencies, lev· 
eling load, and establishing the relationship between utility 
rates and end-user conservation efforts. left to be explored 
is the potential for an expanded role for utilities as energy 
service industries and financiers of large and small scale 
conservation efforts. The NECPA Residential Consetvation 
Program, which will be similar to the program New '*irk 
already has uncler the Home Insulation and Energy Conser
vation Act is evidence of the growing fecleral interest in the 
utility role on consetvation. 

The fecleral aovemment, then, has clefined its role in 
conservation to set national standards for cenain energy· 
using products (resiclential appliances and automobiles in 
particular) and to establish a framework within which the 
states may define their consetvation efforts to suit local 
needs and constraints, with fecleral funding and incentives 
to assist in those efforts. 

Consequently, and because of their reculation of the build
ings and utilities sectors and management of the transporta· 
t ion and education systems, the states have an extremely 
important role in consetvation. 

local aovemments are closer to the public than is state 
government, and so have a very large role in public educa
tion, information dissemination, and technical assistance 
programs. In addition, some fecleral/state programs can 
only be carried out with the cooperation and uncler the 
auspices of local governments. Implementation and enforce-

ment of the Energy Conservation Construction Cocle is a 
prime example of the need for a state/ local cooperative 
effort. 

Also clear from the foreaoing is that directions are often 
charted by the fecleral govemment but the means for the 
states and public to follow the course are not provicled. 
For example, until the advent of the schools and hospitals 
capital grants program, funding to the states. for energy 
conservation programs totally prohibited capital expendi· 
tures using federal funds. This confined state action to 
public education/technical assistance type programs that 
are totally dependent on voluntary, private sector coopera
t ion and Investments to have any impact. ·There was most 
assuredly a place for such programs in the conservation 
effort to date, and there will continue to be a need for such 
programs In the future to facilitate any course of act ion 
undenaken. But there is a limit to what voluntary actions 
and public education programs can achieve. Hence, a chanae 
In the direction of the consetvatlon effort is called for. Its 
future direction will be discussed in Part 4 of this Section. 

3. CONSERVATION IMPACT TO DATE 

New 'lbrk State's energy conservation effort is -11 uncler
way in both the public and private sectors, and has already 
yielcled impressive results. Great stricles have been made 
throuah voluntary conservation, supported by the fecleral 
and State programs outlined in the previous section. As a 
result of these combined efforts, the followina may be 
observed : 
Resiclential Sector-
• A new single family home built after January 1, 1979, 

under the energy consetvation construction cocle is ex
pected to consume 15 percent less fossil fuel for space 
heating and cooling and water he.oting than would a 
comparable home built only a few ye;ors aao. In new 
multifamily buildinp, up to 60 percent savinas may be 
achieved through the cocle. 

• As many as 60 percent' of the State's single family homes 
have undertaken first generation, i.e., common envelope 
retrofits, energy-<:onserving me.>sures since 1973. Savings 

7'New 'lbrk State Residential lnMJlatlon Survey, Final Report;• Sep
IM>ber. 19n. 
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per unit have a-aged 12 percent of space heat end-use 
consumption. Figure V-8-1 illustrates the effects of these 
actions on space heat unit detNnds in New 'llxtt State. 

• While a number of laws t..ve been passed in New 'llxtt 
State affecting aw!lance """'IV use, and awliance effi
ciency standards will soon be issued bv the federal aov· 
ernment, none of these will have an impact befon! 1980. 
The effects of such measures t..ve, howe-. been taken 
into account in future years In the residential forecast. 

Commercial Sector-
• A new commercial bulldlna constructed alter lanuary 

1, 1979, under the EneravConservation Construction Code 
may be ""pected to consume up to 60 percent less fossil 
fuel for space heatina and cooUnaand water heatina t.Nn 
would a comparable buildina constructed only a few 
years aao. Improvements In liahtina efficiency are also 
required under the new buildinas Code. 

• Existina non-resiclentlal buildinasmust. after April 1, 1981. 
comply with the State L11htin1 Efficiency Standard estab
lished under the Enerav Law, Sections 3-101, 3-103, and 
3-106. The precise enerav savings that have resulted and 
will result from this Act are not yet calculable. 

• New 'brk State C~ment has contributed to the to
tal conservation efforts and shown leade<ship by exam
ple with its Energy Manqement and Budgeting System 
(EMBS), """'IV efficient proc.urement P<actices. and a 
delamping l)<Olram. In spite of an increase in heating 
~ree days from 5313 in fiscal year 19n-1978 to 619S in 
fiscal year 1978-1979. """'IV use in the Stat~ buildinas 
moniton!d by EMBS fell from 288,200 BTU/ft' to 257,856 
BTU/ft>, representing 10.5 percent savings. 

Transportation Sector-
• The a-age auto fleet efficiency in New 'brk State In 

1976 was 13.26 miles per gallon, according to New 'lbrk 
State Department of TransAOrtation estimates. The com
parable figure for 1979 Is an estimated 14.26 miles per 
gallon. a significant 7.S percent Improvement . 

• A State operatina usistance P<Otram has increased mass 
transit service levels for systems in New 'llxtt State, ocher 
than the Mttn)f)Olltan Transit Authority in New 'llxtt City, 
from 76million vehicle miles in 1974-1975 to96 million in 
1977-1978-an increase of about 27 pe<eent. This increase 
is attributable to a substantial number of new i><ivate and 
small public mass transit operations in the State, as well 
as from inc,reased service levels in existing systems.• 

• The New 'lbrk State Department of Transportation credits 
the fact that the per capita gasoline consumption In New 
'bric State if 33 percent below the national average to the 
State' s extensive mass transit systems, especially in the 
New 'llxtt City area. It Is estimated that New 'llxtt City's 
mass transit system i><esently saves 44 million barreb of 
gasoline per year. 

Industrial Sector-
• Industrial energy use per value added (i.e. energy inten

sity) has dropped in New'llxttStatefrom 16.206in1974 to 
14.375 in 1978, an average annual growth rate of -2.9S 
percent. 

• Each industrial energy survey performed by SEO's Energy 
Advisory Service to Industry (EASI) program produces 
energy savings averaging 1 billion BTU. Fifty such surveys 
have been performed to date yielding SO billion BTU 

._ lbrtt Stole Deportment cl Ttanspo<tation, "P\Jblic T~nsc>Oft> 
tlon()pe<atina~.....,_ ln N<!w'lbrttSGte, 1978,~ 
"--~ 1978, p. 1~1- 11-2 . 
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savings in the industrial sector. Another 1800 surveys are 
scheduled ~ the next twO years to help New 'llxtt 
State's industries make further reductions in energy Inten
sity while maintainin1 growth level.s. 

The vast majority of the impacts illustrated above may be 
attributed to the voluntary conservation efforts described In 
Part 2 of this Section. 

4. THE DIRECTION OF CONSERVATION IN THE FUTURE 
The experience to date In administering conservation 

programs hu shown much In terms of who conserves. what 
causes conservation act ion, and which type> of P<Otrams 
and aovernment actions ire most effective in brinain1 •bout 
conservation. 

Conservation activities may be broken down Into twO 
major classifications of activity: price-;nduced and regu~ted. 

Pric~induced con~•tion is voluntary action taken 
because a direct economic benefit will be derived. The 
magnitude of the savings resulting from i><ice-induced con
servation is increased by public education and technical 
assistance l)<08rams that Inform consumers of the economic 
benefits to be derived from conservation, as well as how 
best to go about conservation activities. Examples of price
induced conservation to date include the large number of 
residential retrofits that t..ve taken place voluntarily and 
purchases of ever-increasing numbers of mon! ener1v· 
efficient automobiles. No pernment mandate has forced 
the public to retrofit its homes-this is clearly price-lnduced 
conservation. Public education P<O&fOMS, ~ t..ve 
enhanced the effects of price-induced conservation throuah 
cultivation of an informed public. 

Regulated conservation refers to those actions taken 
because of a government mandate-lawand/orregulatlon. A 
primary example is the construction of new, ent!flly-efficlent 
housing mandated by the New 'lbrk State Energy Conserva
tion Construction Code. 

10 date. the majority of conservation activities have been 
i><ice-induced, encouraged by government public educa
tion and technical Hsistance l)<Olrams, and facilitated by 
standards in some instances. Such P<Otltams will continue to 
t..ve positive results, slnce rislna energy i><ices will result In 
shorter payback periods for actions and investments. Thus. 
actions that i><esently exceed the acceptable payback period 
for individual energy Investment decisions will become mon! 
attractive as energy prices rise. H~. there are limits to 
what price-induced oonservation can achieve; many end 
users might not make rational investment decisions because 
of the inertia of continuing present practices or inherent 
conflicts-as in the landlord-tenant relationship where the 
investor may not receive the benefits. 

Regulated enerav conservation has been used to ensure 
that cost effective end-use devices (on a life-cycle costina 
basis) such as air conditioners, hot water heaters, and auto
mob;les are manufactured Instead of iow..r capital cost and 
hiah operati11g cost devices. Also, the construction of new 
buildings has been reaulated to meet specific enerav stand
ards. 10 date, howe-. little conservation reaulation NS 
been developed to deal with the retrofit of ""isting devices 
and buildings. 

The inherent limits to price-induced energy conservation 
ever reaching conservation's full potential will lead to more 
emphasis in the future on energy conservation by regula
tion. However. the decision to Invoke an end-use regulation 
warrants care in terms of Individual variations. While the 
"average"' payback period for a retrofit investment may be 
seven years, the ranae of payback periods~ the affected 
end-use sector may be tw0 to 14 years. 10 mandate an 



lnve.tment with such • wide range of paybacks f0< all 
end-users would not be sound public poli~ Similarly, the 
individual's ability to meet hiah front..,00 costs must be 
considered before end-use controls are invoked. 

The public desire to mandate a specific energy conse<Va· 
lion measu.r~ w!ll jncrease as the proportion of citizen~ not 
at this level of ene<gy conservation declines. f0< example, 
the acceptability of mandatin& a measure affecting 80 per· 
cent of the public is considerably less than that of one 
affecting only 20 percent of the public. Thus as price
Induced energy conservation approaches a saturation poin~ 
resistance to mandated conservation wiU decline. 

Another new direction will be a sianificant increase in the 
scale of investments. The flrst.geM<ation conse<11ation era 
of ceiling insulation, caulkina. housekeepina, maintenance. 
and delamping will be supplemented and replaced by 
second generation conservation inve.tments in wall insula
tion. furnace retrofits, and new heatina.ventilating and air 
conditioning (HVAC) systems. Such maj0< investments will 
have longer payback periods ind in many cases require 
special financing. While financing was not a panicular 
problem for the housekeeping era, it may well be for the 
emerging major retrofit era. 

A major new factor in conse<11ation in the future will be 
the advent of new conse<11ation technologies. The impact of 
new technologies on energy consumption has only just 
begun. Many devices that will dramatically reduce energy 
consumption are in the testin& s~ 0< just entering the 
market. The actual impact of these technologies on future 
energy consumption cannot be measured at this time since 
neither their per unit savinas nor market penetration can be 
measured. New and m0<e efficient devices already on the 
scene-witness heat pumps and hi&h efficiency electric 
motors, for example-are not yet in widespread use. On the 
other hand, some very old techniques are being rediscovered 
-for example, proper maintenance and scheduling of 
equipment to make them more efficient and extend their 
useful life. 

Working within the economic and technological uncer· 
taint'oes and constraints discussed above to implement energy 
conse<11ation actions and programs are the Federal govern
ment. the State and loal governments. and private institu
tions and individuals. 

The best available indicator of the future course of fed· 
eral energy conservation policy is the Administration's pro
posed "National Energy Plan II" (NEP·ll). The Administra· 
lion's strategy is to stimulate consumers to use energy in the 
most cost-effective ways possible, taking into account 
resource. social,.;ind environmental costs. The strategy also 
encourages fuel switching away from oil to more abundant 
sources. Implementing the strateaY requires the following 
steps: 

• Correcting price signals to energy users by moving toward 
replacement-cost pricing of fuels and granting tax credits 
and other incentive. f0< Installing energy<0nservin&. 
equipment. 

• Issuing.regulations to reduce or limit energy use in new 
buildings, vehicles, and appliances. 

• Supponing research, development, and demonstration of 
new technologies that will use energy more effic iently. 

• Providing grants for energy<onserving improvements to 
low-inc0<ne families, schools, hospitals, and other organ· 
izations not now benefitting from tax credits or Olher 
incentives .. 

• Supplying inf0<mation on conservation and technolo
gies, including comparative costs a.nd results, so pro-
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spective users can make better choices (f0< instance. 
life cycle costing and mandatO<V labeling). 
Overcoming institutioNI barriers to conservation-for 
example, by reform of utility rates. 

This indicates a continuation in the federal policy of 
relying on price-induced conse<11ation and limited appli· 
ance and equi~t regul1tlon. NEP .I! did not make any 
major new conse<11atlon policy thrusts, such as increased 
federal funding for massive low-income weatherization ret· 
rofits or financial suppon for major housina. commercial, 0< 
Industrial retrofit inve.tments. NEP II does call f0< pauage 
of the Energy Management Pannership Act to help states 
establish a way to intearate enerav management and monl· 
tO<ing energy programs at the state level, thus continuina 
and strengthening the state and local roles in energy con
serv~tion. 

The future role of state governments is thus defined in 
large pan by the federal aovernment and constrained by the 
limited availability of state funds for conservation effO<ts. 
New'tbrk State will continue its public education/ technical 
assistance activities, and will move further into the realm of 
end·use controls within the economic restrictions d iscussed 
above. 

Increased attention to the potential role of energy utlli· 
ties in conservation Is warranted. Among the possibilities is 
the pOlential f0<elimlnatlng declining block electric rates In 
the commercial and industrial sectors as a means to induce 
conservation. Another is the possible role of utilities as 
energy conservation lnve.tors rather than investors in new 
capacity. A changed role f0< energy utility c0<npanies from 
energy providers to total energy service industries is also a 
possibility. 

The changing energy/economic situation of the past 
decade has had far reachlna effects on utility companies, 
not the least of which has been the resulting changes in rate 
structures. The decllnlna block structure may have been 
appropriate when energy was inexpensive and economies of 
scale were still operable. That situation has reversed and the 
declining block structure tends to reward consumption, not 
conservation. Hence, the utilities, in cooperation with the 
Public Service Commission throush its rate reaulation deci
sions. are rnovin& away from the dee.lining blocl< structure 
toward marginal cost pricing and time-of-<lay rates to aive 
consumers the appropriate conservatior>-<nducina price slit 
nals. The move away from declining block rates for residen
tial cust0<ners is well underway. 

The role of utilities could be expanded to make them 
energy service industries and investors in end-use conserva· 
tion. For example, the New 'tbrk State utilities mlaht be 
involved in programs such as that of the Pacific Power and 
light Company. which retrofits electrically heated homes. 
PP&L is making interest free loans to homeowners to retrofit 
where the cost in dollars per KWH saved is less than the 
marginal cost of additions to capacity. The loans must be 
repaid before the home may be sold. Public utility reaula
tO<V commissions In four states have already approved the 
program. 

The future direction of conservation lies in a continuation 
of past policies with a growin& reliance on end-use controls 
and an expanded role for the utilities sector. Also the Impact 
of new technology on conservation could be wry slgnlfl· 
cant. especially if energy policies encouraged its introduc
tion into the market. 

S. CONSERVATION PROPOSALS AND POTENTIALS 

Presented here are the measures that form the proposed 
case and potential COS<' Impacts of conservation. 



Measures for the proposed case are presented as propo
sals for current action. 

Another set of measures was evaluated for the potential 
case. The demand impact of these potential case measures 
over and above the forecast was quantified to give an esti
mate of the savings that would result from their implemen
tation. The measures in the potential case should be con
sidered only as illustrative means-not necessarily the 
desired means-for reaching that level of savings. 

The decision to place any given measure in either see-. 
nario was based on the criteria and expectations discussed 
in Part 4 of this section of the Plan. Each measure was 
evaluated on the basis of: payback period on investment. 
size of investment; ability of the affected end-user to re
spond to proposed end-use regulations; the need for regu
lated vs. voluntary action in any instance; the appropriate
ness of altemate implementation, enforcement, and finan
cing mechanisms; and the energy saving potential of the 
measure. Whenever a measure displays an uncertain pay
back period; too large or uncertain investment amounts; 
questionable ability of the end-user to make the investment 
required by a regulation; unclear justification for an end-use 
control; or the absence of sound implementation, enfora.
ment, or financing mechanisms, that measure is placed in 
the potential case-unless a feasible p<OpoSal can be made 
to rectify the problem. 

BTU savings estimates, when they can be determined for 
a specific measure, are based on a prograrn-by11rogram 
calculation. To the extent that programs will overlap, double 
counting of BTUs would result from straight-line addition of 
the numbers. On the other hand, these calculations cannot 
take into account spill over effects or direct price-induced 

effects from other programs or from rising energy prices. 
These numbers then are shown only to give an appreciation 
for the relative impact among programs. 

Figures V-B-2 through 4 show the additional conservation 
impact- over and above the base case impact a lready incor
porated in the forecast-expected in 1994 from the pro
posed case and from the potential conservation case, respec
tively. It is broken down by sector and by fuel type, alter 
eliminating double counting of BTUs and after including 
pricing effects from the forecasting models. 

A. Proposed Case Measures 

1 J State Actions 

• Amend the Energy Conservation Construction Code to 
reflect improvements in energy conservation, design and 
construction practices and equipment effectiveness. 

As the state legislation now stands, the Energy Conserva
tion Construction Code is based on Standard 90-75 of the 
American Society of Heating. Refrigerating and Air Condi
tioning Engineers, Inc. (ASHRAE 90-75), dated August 11, 
1975, and the PSC residential standards, with amendments 
requirin1 leaislative approval. The ASH RAE standard is peri
odically revised on the basis of changing energy prices and 
technoloaical advances. But as the law stands, the SEO is 
unable to adjust to these changing. energy conserving stand
ards, or to depart from them. 

The original Draft Plan proposal was to amend the Law to 
allow the Energy Commissioner to amend the code. This 
proposal has been modified to suggest specific code amend· 
ments through direct legislative approval pursuant to Sec-

FIGUREV-8-2 
1"4 NET ENERGY DEMAND IMPACT- l'IOPOSED CASE 

Oil Natural Gas Electricity 
Total 

Sector TBTU TBTU 10'8Bl TBTU BCF TBTU 10'KWH 
Residential 54.5 26.7 4.584 25.7 25.196 2.1 .615 
Commercial• 49.5 34.1 5.424 7.5 7.353 7.9 2.306 
Transportation 24.2 24.2 4 .611 0.0 0.000 o.o 0.000 
Industrial 0.0 0.0 0 .000 0.0 0.000 0.0 0 .000 
Total . 128.2 85.0 14.619 33.2 32.549 10.0 2.923 

VIGUREV-8-3 
1"4 NET ENERGY DEMAND IMPACT - POTENTIAL CASE 

jlNClUSIVE OF PROPOSED' CASE IMPACT) 

Oil Natural Gas Electricity 
Total 

Sector !!ill! TBTU 10'8Bl TBTU BCF TBTU 10'1<WH 
Residential 102.7 44.1 7.571 54.2 53.137 4.4 1.290 
Commercial• 151.4 106.3 17.226 19.4 19.020 23.7 6.939 
Transportation 57.0 57.0 10.861 0.0 0.000 0.0 0.000 
Industrial 40.0 10.5 1.673 10.0 9 .804 19.5 5.709 
Total 351.1 219.9 37.331 . 83.6 81 .961 47.6 13.938 

•Commercial sector end-use electricity savings numbers reflect the expected impact of passage of the mandatory lighting 
standard for all non-residential buildings. Previously a proposed case measure, the standard is now a base case (i.e., forecast) 
factor. 
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tioos 11-104(2) and (3) of the Energy law. Additionally. the 
E""'IY Commissioner should be authorized to amend the 
code by regulation to assure that future necessary changes 
are made promptly. · 

Specifically the proposed bill would amend the State 
Energy Conse<Vation Coostruction Code (Code) subchapter 
A, Chapter II, subtitle BB, Title 9 of the State of New 't>rk 
Official Compilatioo of the Codes, Rules and Regulations to 
permit building officials to accept the written statement of a 
licensed professional as evidence of compliance with the 
Code. to require that more detailed information be provided 
in plans and specificatioos to demonstrate compliance with 
the Code. to alter thermal transmittance values of compo
nents of the building envelope, to add a provision to require 
a thermal transfer value for the aross area of a roof assembly 
in a mechanically cooled building. to add a provisioo which 
requires energy petjormance requirements to be based on 
site delivered energy. to add a provision to limit the flow of 
water in showers to 3 galloos per minute rated at a pressure 
of 60 psi, to delete two provisions which required heated 
swimming pools to be cootrolled so that electric or fossil 
fueled systems do not operate when the outdoor air temper
ature is below 60°F, and to revise the procedures for deter
mining task area requirements in the lighting power budget 
calculation. 

These Code amendments could net another 5 to 10 per· 
cent energy savingsoo each new building. based oo standard 
engineering analyses. Annual energy costs would be reduced 
further by approximately SSO per home, and approximately 
two cents per square foot per year on commercial buildings. 

• A task force should be established to assess the utility 
Programs instituted elsewhere which broaden the service 
utilities have provided historically and, if a broader utility 
role appears advisable, the study should assess the proper 
institutional arrangements to best effect that new role. 
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COOsideration should also be aiven to inducing utilities to 
become active purveyors of cooservation and renewable 
resource technologies. 

The State's electric and gas utilities, as -11 as PASNV. 
should encourage and stimulate cooservatioo and efficient 
use of eneray by their customen. The investor-owned utili
ties and PASNY must increase efforts to achieve, throuah 
rate design and other economic means. efficient use of 
electric energy in order to minimize energy use, particularly 
oil use, in electric aeMration. In addition, consideration 
should be given to encouraging the utilities to become 
purveyors of cooservatioo and renewable resource teehnol
ogies oo a broad scale to achieve the State's cooservatioo 
goal. A task force for the State Energy Office, Department of 
Public Service and Department of Environmental Conset:
vation should undertake this study. 

Among the possible approaches for utility involvement in 
conservation is for electric utilities to provide end-user assi,.. 
tance in the form of interest free loans for installatioo of 
conservation and renewable resource devices in residences 
as an alternative to investments in new electric ca.pacit¥ 

The investment necessary to accompliSh the proposed 
cooservatioo impact for the residential sector is over a 
billioo dollars during the forecast period. But the cost of 
eneray conserving building envelope and device retrofits in 
the residential sector could be I~ than the cost of pro. 
viding expanded energy supplies-especially additions to 
electric capacity. The SEO ecooornic analysis cootained in 
this plan indicates that this is indeed the situation in New 
't>rk State today for cooservatioo investments vs. ' invest
ments in electric capacity. lfthis istrue, a cost savings would 
accrue to consumers if the electric utilities invested in 
conservation instead of la f$e generatina facilities. Also, 
investments in conservation in place of large electric gener
ating units may help the utilities by reducing the financial 



drain which normally accompanies larse capital construe· 
tion projects. 
• The Pacific Power and liaht Company (PP&l) has found 
in its se<vice territ<><v that it is lfts ecpensiw for the com
pany and its consume.. to inwst in space and waler heatina 
eneflY c:onseMna envelope and device retrofits than to 
build new electric aener•tion plants. The utility audits each 
home at the owne(s request, recommends consen1ation 
measures, estimates their cost, compares this cost to the 
marainal cost of new capacity, and decide$ on the basis of 
this home-by-home cost comparison whether the company 
should make the investment. If the cost comparison indi· 
cates the company should make the investment, and the 
"""-"et consents, the project is opened for bids from 
local businesses. The installed cost of the ~roflt then 
becomes, in effect. an intettil f'" loAn from PP&l to the 
~r. The homeowner must repay the principal 
amount to the company before seUina the home. The prir>
cipal and costs of the loan are placed in the rate base and 
depreciated like other useu. 

The task force should study the feasibility of New 'lbrk's 
utilities establishin1 this and other types of proarams In 
their service territories. This study should analyze the ecor>
omics of each pl'Oflram vls-a·vis investments on new aener· 
atin1 facilities, as _II as the concept of equitable treatment 
for all ratepayen. 

• Enact a "Cost-of-Enerav" disclosure act to require disclo
sure of a record of enef1Y bills for existina homes at the 
time of sale. 

le&islation has been introduced in each of the past three 
sessions requirina disclosure of a record of heatina bills for 
existina homes at the time of sale. The requirement to 
disc,Jose such information would Induce the i.orr-ner to 
invest in conservation 10 improve the marketability of the 
home. Realtors and others Involved in the marketing of 
these units would be able to o.lse the disclosed information 
as a selling point. Bankers and others involved in the mort· 
gage business would be able to take the information into 
account in assessing the mortgage applicant's ability to Pl\< 
The SEO "Enerav Efficient Horne Pl'()flram" would assist 
each party in evaluating and usina the disclosed heatina 
information. 

The essence of the bill is to provide for disclosure of 
information that will be useful to the consumer in making a 
choice be'-t!n homes on the basis of likely energy costs. 

Since home eneray use does vary substantially with the 
individual occupant's behavior and habits (e.g .. practice of 
thermostat setbacks), information disclosed pursuant to this 
legislation must be used with care by the prospective buyer. 
However. this cavtat does not detract from the usefulness of 
the information. Prospective buyers can utilize the infor
mation in much I.he same way that EPA auto efficiency 
ratinas are used in automobile purchasing decisions. 
• Amend the New 'bk State Multiple o-Jling law and 

Multiple Residence law to establish a minimum tempeQ
ture for hot water in multifamily housin1at1100F. 
This proposed legislation would assure that owners of 

multiple dwelling units will be in compliance with legal 
reguirements to supply hot water to such dwelling units if 
the water has a minimum temperature of 110°F, and all 
other relevant requirements of the Multiple Dwelling and 
Multiple Residence laws are met. The Multiple Dwelling 
law applies to all multiple dwellinas on cities with a popula· 
tion of 400,000 or more and to any other city, town, or 
village that has adopted Its provisions. The Multiple Resl· 
dence law applies to ewes. towns, and villages of less than 
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«Xl,000. These amendmen!J would supersede all local laws, 
ordinances, iesolutions, or reaulations which require a mfr>
imum tempenture for hoc water hiaher than 1100F. It would 
not. howe-er; preclude a buildina owner from providi111 hot 
waler at a hiaher temperature. 

There is no provision In ~ther law covering the minimum 
or muimum temperature of hoc water. In contrast, the NYC 
Housing Maincenance C.ode (Section 026, Subdivision 11:07). 
which is applicable to multifamily and all tenan~occupled 
one and two family housln1 in New 'lbrk City, sets a min
imum temperature of 120°F for hot water in residential 
buildings. The federal administration's emergency order for 
eneflY conservation In buildlnas does not address hot water 

The impact of the lealslation will be twofold : 1) In New 
'bk City the minimum temperature standard for multiple 
dwelli,.. as contained in the New 'bk City Houslna Mair>
~ C.ode will be reduced from 120°F to 1100f (the ••ie ded Multiple Dwelllna Law would supersede lfts restric
tive local code); ind 2) In areas of the State that are 
~ solely by the Multiple Dwellina law or the Mui· 
tiple Residence law, and where, therefore, no mlmlmum 
temperature standard e.cists, a minimum of 110°F would be 
established. This standard would give buildins owners a 
minimum temperature aplnst which to compare and ad lust 
their current practices. 

Substantial precedent for establishins a 110°F minimum 
exists. The New 'lbrk State Eneray Conservation Construc
tion C.ode (Section 7813.26) states that the maximum terr>
perature of hoc water in restrooms open to the aene<•I 
public must be 1100F. This code is based on a consensus 
naiional standard Issued by the American Society of Heat· 
ins. Refrigerating and Air Conditioning E11gineers, Inc. Also. 
the New 'lbrk Staie Health C.ode (Vol. C, Section 711 ... b) 
requires that the temperature of hot water for clinical pur· 
poses in hospitals be 110°F. 

In the absence of a statewide minimum standard, building 
owners have oft~n set hot water temperatures in excess of 
what is ne<:essar)< Therefore, the potential for energy con· 
servation in the Pfoposed Jeaislation is substantial. 

An analysis conducted for the Energy Office by the Poly
technic Institute of New 'lbrk Indicates that imposing such a 
minimum temperature coukl save an equivaJent of S.000 
barrels of oil per day, or 1.75 million barrels per year. This 
would mean a dollar savlnas of approximately S36 million 
per year. based on the 1978 retail cost of heating oil. 
• Amend Section 79 of the New 'bk State Multiple Dwell· 

Ing law and Section 173 of the New 'lbrk State Multiple 
Residence law to establish minimum space temperature 
requirements of 68°f between 6:00 a .m . and 10:00 p.m . 
Section 79 of the Multiple Dwelling law P<Ovides that 

facilities be maintained In all multipledwellin15 to meet the 
minimum temperatures required by local law, ordinance, 
rule. or regulation on all parts of a dwelling that are used or 
occupied for living puiposes. That minimum is 68°F be1>oee11 
the hours of 6:00a.m. and 10:00p.m. whenever the outdoor 
temperature falls below SS°F. It is SS°F between the hours 
of 10:00 p.m. and 6:00 a.m . wheneve< the tempera.ture falls 
below 40°F. Presently local law, ordinance, rule, or regula· 
tion can establish higher minimum temperatures than those 
given above. 

Section 173 of the Multiple Residence law requires that 
every new d-lling be capable of heating all living rooms 
sufficiently to maintain minimum temperatures required by 
local law, ordinance, rule. or regulation, or by local public 
health officer. It does not establish specific minimum terr>
peratures. 

These laws have fostered a wide range of minimum terr>-



perature standards varying by locality which are often in 
excess of what is neciessary to provide adequate heat. Albany 
has adopted a minimum temperature standard of 68°F from 
September 15 throuah June 15 whenever the outside tem
perature falls below 55°F. Syracuse and Binahamton have 
adopted a minimum standard of 70"f. And Buffalo has a 
minimum standard of 70"f between 6:00. a .m. and 12:00 
p.m. whene..-er the outside temperature is S5°F or lower. 

This proposed leaislation would supersede existing locally 
adopted standards. It would prevent local governments from 
adopting codes that establish hiaher minimum temperature 
standards than those contained in the Multiple Dwelling 
law (u~less those temperatures address specific health cor>
ditions) and establish a statewide minimum temperakJre 
requirement for spaoe heat ing. The federal administration's 
emergency O<der for energy conservation in buildings Ooes. 
not apply to residential buildings. 

The potential energy conservation of this proposed legis
lation is substantial. An analysis conducted for the Energy 
Office by the Polytechnic Institute of New 'lbrk indicates 
that it could save approximately 600,000 barrels of oil 
annually-equal to S12.S million based on 1978 retail costs 
for heating oil. 

• E><pand state public educatioo/technical assistance pro
grams with respect to eneflY ConsetVation in, among 
o«hers, the following areas 

.. oil and gas burner retrofits, 

.. water heater insulation and temperature reductions, 
and the use of flow restrictors, 

• • purchase and use of energy.efficient appliances and 
automobiles, 

• • the value of rldesharlng (car and van pools), 
.. increased use of mass transit (buses and railroads), 
• • energy-efficient lighting and heating practices in resi· 

dentlal and commercial settings, and, 
• • programs to help industry and agri-businesses imple

ment energy-conserving processes and technologies. 

Burner retrofits and general furnace maintenance can 
often increase fumace efficiencies to over 75 percent for 
s~uoo. rather than the s1soo.s2000 it would likely cost 
to purchase a new, efficient fumace. likewise, water heater 
adjustments and retrofits can inexpensively reduce enef1V 
used to heat water by as much as 35-40 percent. 

Appliance efficiency and automotive mileage standards 
t~ult in the manufacture of more efficient goods. But the 
full potential of those standards can only be achieved by 
consumer purchases of the most efficient available models 
at any point in time. Public awareness is the key to reaching 
that potential. Similarly, public awareness is the key to 
successful ridesharlng programs and maximum use of mass 
transit. 

Mandatory program.s such as the Energy Conservation 
Construction Code and Lighting Standards are more effec· 
tive in achieving maximum potential savings if the building 
inhabitants take advantage of opportunities to conserve. 
For example, A. D. Little estimates of potential savings in 
new commercial buildings show savings from engineering/ 
architectural changes alone of about 20 percent. If proper 
use is made of this altered structure (behavioral influences) 
to«al savings approach 60 percenL The savings differential 
will not be achieved without the cooperation of building 
managers and inhabitants. Public education programs geared 
towards achieving that cooperation are a musL 

SEO programs to aid industry and agriculture conserva
tion efforts will continue and be expanded through an agri-
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c<11tural information dissemination service and a per10llflel 
increase for the Energy Advisory 5eMce to Industry (EASI) 
Procr•m. 
• Amend Section 210 of the New 'tbrlc State Tu Law to 

prov;de an additional four percent business tax credit for 
load ~nqr:me11t device im:est11ie1ts. 

Section 210 of the New 'tbrlc State Tu Law cunently 
provides a bu5lnes$ tax credit ol four percent. The proposal 
would increase to 8 percent the credit for business invest
ments in etiaible load managernent devices. Eli1ible load 
management devices would include those devices which 
have the c•pability to limit electric demand by: load shift
Ina. load •hedding and/or load cycling. Selection of an 
appropriate load management method for. aiven business 
depends on the types of loadJ to be controlled and the 
magnitude of control desired. 

Load management devices may be called load or enef1V 
management •vsterns, demand controllers. demand limiters 
and/or load cyclers. Physically, the •vstems range from 
small devices controlling a few loads !O computeriled sys
tem• controlling thousands of loads with costs ran1ina 
from as little as S100 to SS0,000 or more. Typical control
lable loadJ on a comrnercO.Vindustrial buildina include: 
air-conditioning units. compttSSOr>, ~ Wip '-te<s, 
escalators. furnaces. hot water '-te<S. incinerlllOls. I~ 
circuits, own recirculating fans, and snow meltina equip
ment. 

Enactment of this proposal would aid In the aoal of 
reducing electric demand on the utility •ystern, thus poten
tially reducing utility peak demand capacity or additions. 
Some New 'lbtk ut.ilities offer larae commerciaVlndustrial 
customen time-<>f-day rates which can make these load 
manag.,ment devices more economically attractive. But 
even in the absence of special rates, with the utility demand 
ratchet these devices are already energy and cost effective. 

2) Federal Actions 

• Increase funding to the DOE weatherization -•m for 
low income dwellings from the current annual level of 
about S200 million to at leilst Sl billion. 

The Department of Slate's DiviJion of Economic 0ppor. 
tunity administers the DOE funded low-lncome weather
iution-. Under the p10jpart1, 1dwt>llinaunit includes 
houses. -rtments and sinale ""'"" occupied as -rate 
living quarters. and stationary mobile '-'es. Aside from 
bask: weatherization i1npt1oiwe1iie·nts (insulation. storm win-
do;.,, -atherstripping and caulking. ..cc.), the propam 
only allows for minor repairs that are directly related to the 
weatheriiation process-leaking roof, broken or rotted sills, 
and jams on external doors. 

10 be eligible, individuals and/or families must have 
incomes at or below 125 percent of the Office of Manage
ment and Budget poverty threshold. for a family of four that 
level was S7,7SO annually in 1978. Until recently. ellalblllty 
was limited to individuals and families at or below 100 
percent of the poverty threshold. 

As of March, 1979, more than s1• million had been spent 
in New 'Ibric State creating over 500 jobs and Matherizina 
an estimated 13,000 houses. Weatheriz.ation cost per unit 
has averaged approximately S369 in the put due to an 
expenditure limit per unit of sm. As of tuly 1, 1979, the 
limit has been increased to S800 per unit (SlOOO where a 
contractor must be called in to complete the worlc). The 
actual expenditure level pe< unit may be eqiected to incre.se 
pmportionatell' 

New'tbrlc State has been al~anadditional S1S.442AOO 



for the FY '79 Weatherization Assistance Program. A sum of 
51,210,000 will be set aside from the total allocation for 
training and technical assistance. 

Out of the remaining 517,232,000, the Department of 
State (DOS) may retain up to S percent to meet its own 
administrative needs. The remainder will be allocated to the 
sub-grantees for their use as follows: 

Program support costs not to eo<ceed 30 percent. 
Administration not to exceed 5 percent. 
The remaining funds to be used to purchase weatheri
zation materials. 

There are approximately S70,000 households in New 'tbri< 
State that potentially qualify for this weatherization pro
gram under the new eligibility c riteria. FY '79 DOE funding 
to New 'tbri< State should reach about 30,000 of those house
holds if the previous expenditures level is maintained; lS,000 
if the expenditure per unit doubles. Added to the 11,000 
homes already reached, over S25,000 low-income homes 
will still be unweatherized after this fiscal year. Assuming 
funding stays at this yea(s level, it would take at lea.st 
17 years to weatherize all these homes. 

Low-income households are severely limited in their ability 
to conserve through non-capital conservation by the phys
ical constraints of their dwellings. This large potential sav
ings cannot be tapped, nor the efforts of this popula tion 
group rewarded, unless or until their homes are properly 
weatherized. A much greater eff0<1 in this area is clearly 
called for. 

New 'tbrk State therefore will press the Congress through 
the New 'tbri< State delegation to greatly eo<pand funding of 
the weatherization program to complete the task of weather
izing these homes on the neo<t three to seven years. 

• Amend the federal tax law with respect to energy conser-
vation investments in multifamily housing to: 

eo<tend the general investment tax credit to multifamily 
housing; and, 
eo<tend the business energy credits to include conven
tional conservation technologies as well as the more 
sophisticated conservation and renewable resource 
items currently allowed. 

Multifamily housing has fallen through the cracks of the 
federal conservation tax credits programs. Especially in New 
'tbrk City, this means a large conservation potential is being 
ignored. • . 

The approximately 2 .25 million multifamily units in New 
'tbri< State account for over one-third of the State's housing 
stock. In New'tbrJc City, over60 percent ofthe housing units 
are in buildings of five Qr "?Ore units. Multifamily housing 
accounts for approximately 8 percent of New 'tbri<' s total 
energy consumption. A 10 percent reduction in the energy 
New 'tbrk's multifamily housing uses could save the equiva
lent of over five million barrels of crude oil annually. 

The Energy Conservation Construction Code will eventu
ally, as the multifamily housing stock turns ove" bring sub
stantial savings in this sector. But at present tum-over rates, 
a 90 percent replacement of the stock will not occur until 
after the year 2050. 

The technologies needed to reduce energy consumption 
in eo<isting multifamily housing are currently available. The 
most cost-effective of these measures is improved mainte
nance and operation procedures. New 'tbri< State ha• begun 
a program to assist owners in undertaking these activities. 
Retrofitting tech nologies, such as insulation, storm windows, 
weatherstripping, and caulking, tend to be cost effective 
with typical paybacks of two to six years. 
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The overwhelming majority of federal retrofit money is 
being directed at units in which the government already 
has an investment (i.e.,public and federally insured hous
ing). Apartment owners are excluded from use of the resi· 
dential energy tax credits, while the list of allowable items 
for the business tax credit defies current technological reali
t ies in multifamily housing. The general investment tax 
credit available for employment11er1erating investments is 
not applicable to multifamily housing improvements. 

In spite.of the cost-effectiveness of retrofits in multi· 
family buildings, additional impetus is needed. Unlike home
owners, owners and tenants still face the issue of "who 
pays!" vs. "who saves!" It is expected that the proposed tax 
policies will supply that impetus in a large number of cases. 

• Amend Title I-Federal Energy Tax Act of 1978 to include 
load management devices as items eligible for the resi
dential energy conservation personal income tax credit. 

The Federal Energy Tax Act of 1978 currently provides 
energy conservation equipment up to 5300or15 percent of 
the first 52000 expended. 

Load management devices show great energy conserva
tion and peak reduction potential in New 'tbrk State now 
that some utility companies are offering residential time-
of-day and specia l rates (i.e., storage, wind, sola r). Yet these 
devices have been eo<cluded from any kind of special tax 
treatment. It is proposed that load management devices 
such as clock controlled load switching devices, interlocks 
and other load actuated, load limiting devices, and energy 
storage devices with control systems be included as quali
fying energy conservation equipment for the federal income 
tax credit. 

The installed costs for these devices range from approxi
mately S80 for a time clock control to as much as 52000 for 
an energy storage system. 

These load management devices will be offered as con
servation measures under the Federal Residential Conserva
tion Service Program (RCS) under provision of Title 11 of the 
National Energy Conservation Policy Act (NECPA) where 
off-peak residential rates a re available. The purpose of the 
RCS programs is to encourage the use of energy conserva
tion and renewable resource measures in residential set· 
tings. 

New 'tbrk would be well served by such a tax credit which 
would inc.rease the incentive to encourage utilization of 
energy during off peak periods, during which utilities typi
cally have lower operation costs. 

• Amend the federal tax law to extend the general invest
ment tax credit to investments by utilities in direct or 
indirect load management devices and/or equipment. 

Direct load management may be accomplished with 
equipment, purchased e ither by the utility or by a customer. 
which is installed, maintained, and operated by the utility. 
In addition to partial control of customer loads, special rate 
foRTIS such as interruptible rates may be used in conjunction 
with d irect company control over customer loads. Th is direct 
technique allows the utility to control a predetermined 
amount of a custome(s load at any time. 

Indirect load management is accomplished through cus
tomer control of load. The implementation of specia l rates, 
such as off-peak storage rates, provides price incentives to 
make it advantageous for customers to install storage equip
ment and limit their on-peak electric consumption. 

If a utility exercises load management, the electric system 
benefits are predictable and can be determined before 
implementation of the management program. Load man
agement can reduce loads on a routine basis, aid in sched-



uling planned maintenance of the system. and provide load 
shedding capabilil)t With all these advantages, ii may be 
that in the future, managed load can be comidered as part 
of utility re5enll'S and be factored in as a reliabilitycritenon. 

It is therefore proposed that the aeneral in\leStmenl tax 
credit be extended to utility in\leStment5 in direct or indirect 
load management devices and equipment for residential, 
commercial, and industrial control of end-use loads. 
• Enact federal legislation to increase the EPA automotive 

mileage standards by o ne-half mile-per11allon in each 
year from 1986 through 19')0. 
Under the Energy Policy and Conservation Act (EPCA). 

the Environmental Protection A&enCY(EPA)established fleet 
average mileage efficiency standards for passenge< auto
mobiles sold by car manufacture<S each year. Under the 
current law, the standards are scheduled to reach 27.S 
mi~-gallon (mpg) In 1985. 

Since passage of EPCA. the mileage standard has become 
the single most important factor in conserving transPorta· 
tion fuels. Auto manufacturers have demonstrated their 
ability to meet and to surpass these standards with existing 
and developing technolo1ies. The 1979 Gas Mileage Guide 
(U.S. EPA, January, 1979) lists 37 car lines which demon· 
strate city mileage ratings in excess of the 1965 average 
mileage standard of 27.S mpg. 

It is therefore proposed that this trend toward better fuel 
economy be extended beyond 1985 with federal standards 
that increase the mpg requirement by one-half mpg In each 
year from 1986 through 1990. The standard would reach JO 
mpg in 1990. The New 'lbrtt State ~rtment ofTraMP011a
tion estimates that these standards would save 194 million 
additional gallons of gasoline in New 'lbrtt State in 1994. 
• Increase Federal aid for mass t ransit development and 

opera tion from $1.25 billion to $2.5 billion annuall11 
Federal aid for mass transit is limited relative to the need 

for such funding. especially If modal shim are to occur. 
There is a federal authorization (Section Ill Capital Discre
tionary Fund, Urban Mass Transit Act) that creates a nation
wide discretionary fund to aid state and local mass transit 
effort5. The annual approp<lation to this fund is currently 
about $1.25 billion. For several years, New 'lbrtt State's por• 
lion of this funding has been about 20 percent under the 
allocation formula which favored the large existing tr1nsit 
system. Recently, howewr, New'lbrtt's share has been fallinK 
with the development of new mass transit systems in other 
states. Federa l money has not been increased to meet this 
growing demand for metching funds. So New 'lbrk is losing 
its ability to draw on federal funding. No matter how much 
New 'lbrk spends of iu own money. no more federal money 
Is available unless or until the federal discretionary fund is 
increased. 

Consequently, New 'lb<k Is facina an increasingly difficult 
problem in maintaining the present system, to say nothing 
of expanding iL In view of the important role mass transit 
should play in reducing ""'"'llY consumption in the trans
Portation sector; this is an unacceptable situa\ion for New 
'lbrk State or any other state attempting to maintain or 
develop mass transit system.s. 

New 'lbrk therefore will press the Congress to increase at 
least two-fold il5 authorizations and appropriations to the 
mass transit d i.scretionary fund. The President has proPosed 
a similar increase in mau transit funding. 
• Expand federal funding for the E.nergy Conservation Pro

aram for Schools, Hospitals, and Buildinp Owned by 
Unit5 of local Government and Public Care Institutions, 
and add flexibility to the State' s use of such funds. 
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The Schools and Hospitals Program, as it is commonly 
referred to, is enjoying excellent progress. in terms of eneflY 
savings in affecied buildinp and in terms of the participa
tion rate of the involved institutions. 

Energy savings projected for the program in New 'lbrtt 
State have been pegged at 10.S TBTU by198J at the original 
funding level (authorization of 5965 million nationwide). 
This savings projection Is based on Potential for energy 
savings in buildings receiving assistance under the pro
gram, but is limited by the number of buildings that can be 
served by the program at the current funding level. The 
number of applications for program assistance and grant5 
for schools and hospitals have far exceeded the number of 
buildings for which funds are available. In t.he first grant 
cycle of the program, the State Energy Office has received 
applications for 533.8 million for actual retrofit activities. 
SEO has only $6.9 million in funds for these activities. 

In contrast, the audit and technical assistance funds for 
local governments and public care institutions exceed 
application amount5. This may be a reflection of the view
Point of the building managers that it is not worth the effori 
to go through an audit and receive technical assistance from 
SEO-only to find that they are ineligible for capital grants. 
Unfortunately, SEO's excess funds in this area are constrained 
and cannot be shifted to the schools and hospitals grant5 
program where they would be used. 

There is a need for increased funding for the program, but 
unless the funds are made more flexible so that they an be 
used where needed, the increase in funding will not be 
totally effective. With such increased funding and flexibil· 
ity, energy savinp in New 'lbrk State through the program 
oouid easily double. 

• Enact the proPosed Energy Management Partnership Act. 

Presently, t he States are administering a number of inter· 
deuendent, often overlapping. energy programs under var· 
ious federal statutes. These procrams include the State Enet'llY 
Conservation Plans (under EPCA), the Supplemental State 
Energy Conservation Plans (under ECPA), and the Energy 
Extension Service program. Various other ""'"'llY ~nnona 
and management activities have been undertaken by New 
'lbrtt and other states without federal mandates or fundina. 
In New 'lbrk these include the Energy Emergency Plan and 
this State Energy Master Plan. 

The administration has proposed enactment of il5 Energy 
Management Partnership Act (EMPA; H.R. 4362, S. 1280) to 
combine the various fedeially-funded ene rgy efforts admin
istratively and to assist the States in the development o f 
energy planning and management activities. The Act would 
eliminate a number of procrammatic and funding constralnt5 
presendy imposed on the State's programs, but would impose 
new requirement5 in the areas of energy planning. emer
gency preparedness, and use of renewable resources. Fur· 
therrnore, EMPA would support an expanded ""'"'llY role for 
local govemment5 by requiring States to pass through finan
cial assistance to local govemment5 for energy activities. 
The bill would authorite $110 million annually over five 
years. 

Passage of EMPA would constitute a major step toward 
developing an integrated and cohesive approach to resolve 
the nation' s energy problems by providing a framework 
within which States and local govemment5 may work with 
each other and the federal government, while allowing each 
State and local government to deal with it5 own unique 
energy situation. New 'lbrtt should therefore strongly sup
port this legislation. 



8. Potential Case 

As prevloujly discussed. a numMI of measures were con
side<ed which f0< various reasons were deemed inappro
priate at this time. For example, a specific proposal for 
cycling of air conditioning loads was not made because too 
little infonnation is available at this time to make a sound 
prediction of the effect of such a proposal on peak ~nd 
Ito.- the load mana,ement incentive proposals p.e 
sented in this ~n will have an impKt on air conditionins. 
as well as other en6-uses. No proposal f0< mandatO<Y tetro
fits of existina dwellinas was made because the measure 
would involve larp and widely varylna private-sector Invest· 
ments with uncertain payback periods. 

followina is a discussion of those measures not proposed 
but promisi,. larp energy savinp poeentials over and above 
the forecast. 

The greatest poeential occurs in buildinp. Construction 
of each new buildina f0< maximum space and water heatir11 
enertY efficiency and tetrofinlna every existing bulldlna to 
the maximum extent feasible with current technologies offer 
a savinas potential that lasts f0< the lifetime of the building. 
Possible means to achieve this potential are a strinaent 
enersv COll!efVation construction code f0< new buildinas 
and a mandatO<Y retrofit program f0< existing buildinp . 

A strioaent enersv conservation construction code might 
incorporate stricter insulation standards and higher equip
ment efficiency requirements than the present New 'lbll< 
State Code. The building envelope standards for new resi· 
dential construction could include requirements f0< triple 
sJnedwindows, R·19wall insulation, and R·38ceillng insu
lation. Hish efficienc,ies could be required f0< furnaces, 
water heaters, and air conditioning equipmenL 

f0< commercial construction, radical departures mi&ht 
be necessary from the p.evious conventional practices of 
larp window areas and little insulation. Computerited HYAC 
systems would often be necessary to comply with efflc.iency 
requilements fOf heatins. cooling and ventilation. Shut down 
ofheatingandcoolinaequipmentdurinaoffhourswouldbe 
mandatory fOf compliance with eneqy budeet requi1eme11ts. 

Air conditioning may be addressed more specifically in 
future codes In relation to, and in recoanition of, its contri· 
bution to summer electrical peak loads. Since air condition
ing is a niai0< fact0< In creating peak loads that are met using 
Inefficient oil-fired peakina facilities, conservation In air 
conditionina end use has the potential to reduce oil con
sumption and level electric load II the same time. 

A strioaent enersv code could mandate several types of enersv saving features havina averaae payback periods of seven 0< eilht years. Consequent enersv savinp f0< one 
family homes could be double the savinp achieved by the 
present eneray code. Initial construction costs would be 
approximately five percent hisher than for homes built prior 
to the strict enersv code. For commercial and multifamily 
structures. enersv savinas would be approximately 10 per· 
oent greater than those achieved by the present enersv 
code. Initial construction costs would be only nominally 
higher than for pttV.ious construction. Savings from such a 
program would approach 50 TBTU bY 1994. 

A standard for mandatory tetroflts could not be described 
In the same fashion as a construction code. The fact that a 
building is standing limits the possibilities for conserving 
and the constraints will be different fOf each buildlna. A 
mandatO<Y retrofit program for residential buildinas could 
incorporate such basic measures as the installation of six 
Inch attic insulation, storm windows and dOO<S, weather· 
stripping and caulking. and could result in eneray savinp on 
the order of 12 percent of space heat en6-use. The proaram 
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could be implemented by leaislation requiring the retrofit 
before sale of the building or bv a certain date (say within S 
yeors after passage of the le,islation). whichever occurs 
first . 

The Initial cost for mandatory retrofit of one-family homes 
would ranae from SlOO to S2000 per home, depending on 
which. If any. mandatO<Y measures had already been taken. 
For commercial and multifamily structures. the a
cost would be three times the first yeo(s enersv cost savinas 
fOf an a-aae payback period of three years. Eneray savinas 
for a retrofit program would approach 50 TBTU by 1994. 

Commercial buildinp, both publicly and privately owned. 
new and existins. offer a larp savinp potential with efficient 
lisJ>tlna. Apin a more strlnaent mandatO<Y standard could 
be used to achieve additional savings over the forecast 
period of about lS TBTU 0< the equivalent of 769MW of 
..,,,..._t1na apacity by 1994. A strict lighting standard would 
reduce lisJ>ting to minimum levels in all public buildinp, 
and would mandate off-hours shut~own and radically 
restricted exterior lightlna. The energy savings under a very 
strict ll1htln1 standard could be approximately tripled. 

Much enersv may be saved in buildinp bv device retro
fits and replacements. for example, gas and oil space heating 
systernS could be retrofitted to achieve a minimum rated 
efficiency of 7S percent. If a retrofit could not accomplish 
this efficiency. a replacement system of 80 percent effi· 
ciency would have to be purchased and installed. Oeratina 
heatlna equipment, installation of high speed flame reten
tion burners. installation of automatic thermostat setback 
controls and automatic vent dampers are all measures that 
can raise the efficiency of oil and gas heatina systems. The 
a-cost for these measures is S2()(}.S250. In the case of 
natural gas fired heatina systems, replacement of the pilot 
light with an intermittent lanition device (110) can save 4-7 
percent of the gas used by the system. The cost of an II D 
conversion averages S1 32.' The cost to replace an ineffi· 
cient heating system would averaae S1800 Installed. Savinas 
from such a proaram could reach 50 TBTU in 1994 in the 
absence of an envelope tetrofit program. 

Similarly, thermostat adjustments for lower space and 
water heatina temperatures have Iona been recoani~ed as 
effective energy conservation measures with no cost bur· 
den. Still their potential Is not reached. In the case of space 
heat temperatures, most people are known to have adjusted 
their thermostats downward somewhat over the past few 
years In the daytime, and many also practice nishttime 
setbacks. But not everyone has made these adjustments, nor 
do setback practitioners always rememMI to d ial down the 
thetmostat whenever possible. If day/ night or day/ evening/ 
night thermostats were installed and used In all residential 
and commercial buildinp, another JO T8TU could be saved 
annuall)l In the residential sector, the cost would be S50-S60 
if Installed by the ~ner. S100-S150 If installed by a 
service person. In the commercial ~ typical installed 
costs per thermostat are about S15G-S200. 

In the case of water heating. tempetatures may safely be 
reduced from the present 140°·160°f ranae to as low as 
1100F. In addition, tank insulation retrofit kits are available 
for about S20 and flow restrictors for showers and other 
non-volume-related' hot water uses are available for about 
Sl .50 each. The combination of lowered thermostats, tank 
insulation. and water flow restrictors can save l s-40 percent 
of cunent household water heating energy and 20 percent 
of commercial water heatina enersv where these measures 

Y'(nefll' Conse<Votion ond Pflfonnance Evoluatlon of Replacln1 
SUndln1 Pilots In Centrol Hfftlna Systems." NYSPSC and Biooklyn 
Union C..s Company, March, 1979. 



are noc preducMd by O!hef requirerMnts. Annual enef1Y 

savinas could INCh 75 TBTU if twl)'Ol Ir made thee adjust· 
ments. 

In the multifamily housina secto<. mass meterina of elec
tricity was the rule for many years until January 1, 1977, 
wt.en the Public Service Commission banned mass metering 
in MW structures. Tenants of mass metered apartments are 
shielded from the true costs of their enef1Y use In two ways. 
The buildina ls ,ertrrally on a commercial rate that Is lower 
than resiMnt lal rates. And aenerally the tenant is not 
responsible for his own utility b411-it is lnclucMd in his (ent. 
The PSC has estimated that the switch to indiv;dual metering. 
placing each tenant on a residential rate and making each 
tenant directly responsible for his own utility bills, would 
save 1500 KWH/ unil/year. There are an estimated 450,000 
mass meteted units in New 'lbflt State todai< If all these units 
were mandated to con~ to individual meterina by acer· 
tain date (say within five years of ~ of the law) or 
before sale of the buildina, whichevef occurs first, then 
savings could reach 675 million KWH annually, or the equiva
lent of 118.SMW of genera tina capacll)< 

In the transportation sector. the EPA mileaae efficiency 
standards are having a su~tantlal conservation impact. But 
this effed will begin to lewl off In 1985 wt.en the Standards 
reach their hishest point at 27.S "'Pl· The previous proposal 
to increase that standard to 30 mPI by 1990 is a step toward 
continuina the averaae fleet efficiency improvements. But 
If t he automotive technoloay of the future permlu ewn 
areater efficiency Improvements, the standard could instead 
be increased by one mPI per year from 1986throuah1990, 
and an additional one-half mPa per year from 1991 throuah 
1995, attainlna a standard of JS mPI on 1995 and therNfter. 
NYSOOT pep the additional savinas in New 'lbflt State from 
such a standard at 456 million pllons by 1994. 

Measures to dlscouraae the use of private automobiles 
would save transponat ion eneray through modal shifts and 
reduced vehicle miles travelled (VMT). Such measures might 
include: 

. . . higher tolls (an increase of S1 .SO for sinale occupancy 
vehicles, 

... decreased tolls (or elimination) for carpools and ~n
pools, 

. .. maintain current mass tramit fares, and 

... limit (dec.rease by 5().60 percent) the available parltina 
on cities. 

If the total resultlna reduction of VMT was 2 percent of 
the current New 'lbt1t State total, approximately 120 million 
pllons of psolirir could be sa¥ed annualli< The economic 
imPKt on a city from such control measures must be 
weighed apinit the enef1Y savinas bertrfits. It is possible 
that the additional revenue from increased tolls for sinale 
occupancy vehicles would cance l the decreased revenue 
from elimina tina tolls on carpools and vanpools. The in
creased use of mass transit would probably take care of any 
additional costs related to increased service. But the com
mercial private sector could lose substantial revenues. 
Decreased parltin1 spaces could decrease the number of 
consumers. thus hurt business. 

No eneflY efficiency standards have yet been issued 
affectina indust rial sector equipment and processes. A poten
t ial of JO.JS percent reduction in the fuel consumed by 
industrial boilers could be reali~ed if efficiency standards 
we.e established for MW and retrofitted old boilers and 
their distribution systems. Ten to 15 percent of theeYvifllS 
can be accomplished without capital e>q>encliture. The tech
noloav exists today to achieve them. The standards would 
require such thinas as mandated condensate return, high 
efficiency motors and pumps, high combustion efficiency 
bumers, and insulation minimums with critical operat lna 
requlrerMnts. Improved efficiencies accomplished with the 
use of industrial plant waste heat would be encouraaed and 
would be mandated in system efficiency calculations. Say. 

inas from thee standards could reach 40 TBTU by 1994. 
It Is clear from this potential case discussion that the 

potenllal for eneray savlnp In New 'lbrlt has only begun to 
be tapped. Some combinat ion of price-Induced and reau
lated conservation will eventually brlna the conservation 
effort closer to its potential in the years to come . 

FIGUUV..S 

Sector 

.... 
< 
~ 
~ 

~ 

MAl(lll ENEIGY CONSEIVATION EffOUS TO DATE 

federal Actions 

Enerav Policy and Conservation 
Ac:I of 1975 (EPCA) ' 

• funds for State Enerav ~ 
servation Plans 

State Actions 

Erirray Conservation Construction Code 

Enerav Outreach Proarams 

Enerav efficiency standards for room · 
air conditioners (Chapter 826, Laws of 
19n) 

Enerav efficiency standards for 
residential hot water heaters (Chapter 
4J9, Laws of 1977) 

Ban sale In NYS after Jurir 1, 1980, of 
appliances with gas pilot liahts 
(exception: hot water heaters) (Chapter 
238, Laws of 1977) 
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lmPK~Commenu 

Coal of 5% eneflY savinas below 1980 
projected levels, all fuel types 

New buildings and major retrofits of 
el<lstlna buildings in residential 
sector-space heat, water heat, air 
condltionina; all fuel types 

Public Education and Information 
Proarams-all end uses, all fuel 
types 

Air conditioning-electric energy use 

Water·heatina-electric, gas. and oil 

Applianc:e erirrav use (furnaces, air 
conditioners, heaters, refrlaerators, 
stoves, ranges, dishwashers, clothes 
dryers, clothes washers)- natural gas 



Sector Fede.al Actlons State Actions lmDKl!IComments 

Require refril!"llto<s and freezen sold 
in NYS .tier January 1, 1980, to be 
equipped with a manually operated 
switch to shut off heating unit; electric 
dlshwashen must have a switch to 

Appliance enef1Y use-natural gas 
and electricity 

eliminate heating phase of drying cycle 
(Chapter 1so, 1.aws of 19n) 

• Energy Efficiency test 
pmcedures, labelling. and 
impcovement tarpts for 
certain residential appliances 

Appliance energy use - all fuel types 

Energy Consetvation and Pio-
duction Act of 1976 (ECPA) 

• Funds for Supplemental 5-
Energy Consetvatlon Plans 

Energy Audits and Public Assistance 

Energy Hot line Assist private efforts to conserve 
all fuel types 

~ 
• Energy Conser4tlon Sund11ds May _,pt state conservation con- New residential buildings- all fuel 

for New Buildings structlon code types a National Energy Policy Act of 
.... 1978 (NECPA) 
< • Energy Efficiency Standards Efficiency tarpts will be replaced ;: 
z for Home Appliances with standatds. May preempt state 
~ standards. 
iii Energy Tax Act of 1978 (ETA) ... .. 

• Residential Energy Tax Credit Since available to owners and renters, 
(15" of first $2000 expended) it affects entire residential sectot 
for owners and renters In but favors slnale family dwellings 
their principal residences as owners are more likely to make such 

invesbne.its than are renters. 
Envelope and device retrofits-all 
fuel types-mainly space heat end use. 

PSC order of January 30, 1973, bans Order had immediate effective date. 
natural gas use for new and existing Affects natural gas use for lighting. 
outdoor and decorative lighting 
Series of PSC orden from 1974 through Affects space heatina and end use of 
1977 established minimum insulation natural gas, oil, and electricity in 
standards for new and expanded natural all new residential bul~ or 
gas and electric service. those requesting expa service. 
PSC order of August 21, 1974, bans new Order had immediate effective date. 
natural gas connections for heating 
swimming pools. 

Affects natural gas use. 

EPCA 
• Funds for5tate Energy Conser- Coal of 5" eneflY savings below 1980 

vation Plans projected levels, all fuel types 
Residential Oil Space Heating Proaram Retrofits or replacements of oil space 

~ heat devices in existina small 

~ 
residential buildings 

~ ' 
Realtors Proaram Envelope retrofits in ""istina small 

residential buildings-space heat; 
~ all fuel types 
"' .... EPCA .... 
i • Funds for Supplemental State 

Energy Conservation Plans 
Energy Audits and Public Assistance 

Audit workbooks for one, two, and three Dl>it-yourself audits to assist 
family residences ~in residential conservation 

efforts- all fuel types and end 
uses. 
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Sedor fedenlActlons sc.c. Actions 

Home lnse~ldon MCI eo.-vMion Act Utilit.-.di11inisteted home -av 
of 1977; .... aded in 1979. consetvacion .,.....,.. (IUdits MCI 

fi1W1Cinl) for one, two, ttw., MCI four 
family 'W1 c'enc:es. All fuel types 

i 
and end-. 

\'lllMhet ludon Asslsunce lor Adminl-ed dwoo'lh ,_ plw (In \' 'elllhet iZ8 homes MCI lndMdu.I 
Low-Income l'eltons NYS it is DOS) ..,.._units occupied by low 

s income (less INrl S8375 for family 
of four in 1979) .,.._., About .... 
11,000 homes Nw been -therized z 

l!! to cine in NYS. Affecu space hell 
iii end use of all fuel types. ... .. NECPA 

i • Resldentlal Enerav eon- Utlllty.edmlnistered proaram for Somechanps In NYS Home Insulation 
tlon Pqram audits and flnanclna of c:onset'll• Act may be required. Affects ell 

lion irwestmetolS In residences of fuel types and end uses. 
four units or less. 

• WNtheriutlon Cranes lor Stale/loaol«lmlnl.-ed proaram ConcinuMion. eocpenslon, and 
low Income families in11pnwenent of edstlna PIQllMI. 

(See ECPA P'OllMn abow) 
ECPA 
• funds for Suppleiooaal Se-. 

Enerav Conservation Plw 
ElllflY Audits and Public Assistance 

MultKamily enersv audit WOllcboob DcHt....-nelf manual to .... 
MCI......,. ownentmr a a of multifamily 

housinl In their cooser11atlon efforts-
all fuel types MCI end uses. 

PSC order of April 20, 1976, bins Effectloe April 1. 19n. Affects all 
..... ......., ..-ins of electricity end - of electriclt¥ < PSC order of Auuust 23, 1978, allows Effectiw immedlaleli< Affec:IS all ;: l 

z . sulH11el9! ln5 of electriclty In end uses of electriclt¥ 
l!! ' 

wopet•ll- and condominiums In 
~ Consollclated Edison service territo<y .. NECPA 
5' • Authorizes HUD to make pants Umilled applicability Nlatlw to NYS's 

~ to finance~ coo_..aticM, . • larse multifamily sector. Propam ... imp10 .. ••••tts to muidfa;lil) iemalnsunfunded . 
5 p1ojec:IS finanoed with Section 
:::> 202 '-" (for eicletly MCI 
! ' 

handicapped) or Insured under ... Section 221(d)(3) or 236 (for 

~ low or mode• Income 
families). HUD Is also to 
-'>!ish mlnimlMn ~ 
COOMIVMion _ .. for 
multifamily dwelllnas. 

ETA 
• 1~ enersv i.x credit (avail-

. 
few, If any, of the quallfvlna i 

able to ..,artment owners) for in•-•leV'llS will be practical for 
~ COllM<Yatlon lnwst- . - muhifamily housina. Alsq, rental 
menis. housi:f does not qualify for the 

aenera inwstment tax credit. 

..... EPCA 

~ • funds for State E-av Conser· Coal of s" ~ Mlllnss below 1990 

"' vatlon Plw p1ojedled lewis 

! fneflY Conservation Conwuc:tion Code New bui~ and major retrofllS of 
exisdns bui inss In cooownet clal 
sed>Or-space heat. - heat. air 
condilionina-•11 fuel types. 

• 
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Sector Federal Actions Slac. Actions ll!lfl!CUIComments 
I 

liPtl .. Efflci.ncy 5undards Mandatory for all non-mldentlal 
builclinp. A~ tieclrlci1y for 
lilhti .. end .... 

f'*IY Efficient C:OW.-it Plocure- f'*IY conse<vation in S- COllem-
-l'Tactices ment dVOUlh etl@tll"COllSCious .,..,.. 

chasi,.1uctices. A~ all end uses 
-all fuel types. 

f'*IY MaNeement and Budeeti .. To assi!t in piope< ~tions and 
~ maintenance pqaicet and identify 

areas al - in Slate buildinp. 
A~ all end uses, all fuel iypes. 

fneflY Outreech Plopam Public education and information-all 
end uses, all fwl iypes. 

Boiler Testlna Plopam throu1h OOl fneflY efficiency testin1 MIVlce for 
inspections; and boller efficiency larse commercial boilers. Affects 
llWnl,. seminars all fuel types. 

ECPA s • Funds for~ Sc-. fneflY Audits and Public Assistance 
lrl fneflY C:O.-.Mlon Plw ... Smell COiildletCial and Office To assnt -Vmanaem °' small 

~ Bulldl,.s fneflY Audit Woritboob coo1w11@tcial buildinp in their~ 
anc1 ........ to eo1--a11 end uses, all fuel 

types. 

f'*IY Hot line Public information and asslsunce- all 
end - · all fuel types. 

• E-Coo-•Mion 5undards New commercial buildinp- all fuel 
for New Bulldlnp types. 

NECPA 
• E-.v~ ......... s s-.dminisc.red p<01ram fneflY audits and technical asslstance 

for Schools. HospiWs. and for all, capital Improvements arants 
Bulldinp owned by Units al for schools and hospitals only. All 
Local eo-i-it and Public end uses-all fuel types. · 
Carw IMtitulionl 

ETA 
• Add6donal 10S imowts1ec cax lrantiw for invewnencs in ,_eneflY 

credit for qualtfyl .. lf*IY efficient equipment in the business 
Pl-ly sector-all fuel types. 

EPCA 
• Funds for Sc-. f'*IY Coal al 5~ eneflY savinp be'- 1980 

C:O.-.adon """' projected levels 
EnetSY Advisory Service to lndusay Facilitate ttamfer al eneflY ~-

Vallon tech."'°'°lles and praclic:es 
from larp to small· and mediul'IKl2ed 
industries. fneflY audit se<vice. 
All end uses and fuel types. 

Boiler Testina Proaram throuah DOI. Enersv efficiency 1estin1 service for .... inspections and boiler efficiency industrial boilers. Affects all fuel 
~ ' trainina seminars types. ... 
I;; fneflY Conservation in A1rlculture Public information and education 
5 ' Pro&ram PIOIJ&"' for qrl-businesMS. Affects 
! mOstty electrlci1y, psoline, and 

diesel fuel. 
• f-.V Effici.ncy lmpoYeul@t1t 10mostenef1Yconsumptiw lndustries 

Ta,..u for Industries as defined. A~ all end uses 
and fuel types. 

ECPA 
• Funds for Supplemental Slate EnetSY Audits and Public Assistance 

fneflY Conset .. tion Plans 

n 



Sector 

~ 

~ 

~ 
~ 
oil 

~ 
~ 
!< 

~ 
~ 

Federal Actions 

NECPA 

• Eneray Efficiency of Industrial 
Equipment 

ETA 
• Additionlll 10X business lnwst· 

ment tu aedit for qualifyina 
elleflY property 

EPCA 
• Funds for State Eneray Conser· 

Yadon Plans 

• EPA Auto Efficiency Standalds 

ECPA 
• Funds for ~I Stale 

Eneray Conservation Plans 

NECPA 
• Increased fines for non

compliance with EPA mlleqe 
standalds 

ETA 
• Gas Guzzlir Tax 

• 101' investment tu credit for 
vehicles used In employer 
van pools 

State Actions 

Eneray Hot line 

55 mph Speed Limit 

Chapter 7<40, Laws of 1979 

Enet'IY Conservation throuaii Im~ 
Transportation State Bond Issue 

Riehl· Turn-on-Red 

Carpoolin1 and Vanpoolina f'rotpams 

Transpoitatlon SyslemS Manqement 

Eneray Hot Line 
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lmpacWComments 

Public information and assistance
ali end uses, all fuel typeS. 

Likely to result In performance 
standards for larae motors and pumps, 
pefhapssorneotherequipmentaswell. 
Affect electricity use mostly, othef 
fuels to a lesser extent. 

Incentive for lnwstmeots In new 
elleflY efficient equipment in the 
industrial sectOt. All end uses and 
fuel types. 

Goal of 5" elleflY savinp below 1980 
projected levels. 
To prohibit the excessive speeds that 
reduce MlllOmObile efficient)< Saves 
psoline and diesel fuel. 

ExempCs van pool drivers with 14 
passenpr vans from special licensin1 
requitetneuts for bus drivers. 

Funds for maintenance of and 
lmpi~ots to mass transit 
systems In New 'lbrk State. 

To reduce klllna tlme. Saves 
psollne and diesel fuel. 
To assist private effOtts to conse<ve 
dvouah ride sharina-move away from 
sinale pusenaer auto use. Saves 
psoline and diesel fuel. 
State and local transportation 
system plannln1 for eneray efficient)< 
Saves psoline and diesel fuel. 

To inc,_ fleet auto fuel 
efflclences throu1h purchases of 
new, more efficient passenpr 
vehicles. Saves psoline and diesel 
fuel. 

Public assistance 

Public information and assistance in 
private efforts to conse<ve. Saves 
psoline and diesel fuel. 

To insure compliance. Saves aasoline 
and diesel fuel. 

Imposition of a graduated e.cise tax 
on auto manufacturers beginning In 
1980 for caJS ..nose fuel economy is 
far below mileqe standards. Saves 
aasoline and diesel fuel. 
Vanpool service is not considered 
income to employee. Incentives to 
vanpoolin1. Saves aasoline and 
diesel fuel. 
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SKTIONV-C 
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1. INTRODUCTION 

A renewable energy resource is one that is capable of 
being replaced by natur1I ecological cycles and sound man
aaement practices. The term "renewable enerav resoorces" 
Includes a myriad of energy forms: active and passive solar 
ene<ay. solar photovoltalcs, wind, hvdroelecb ic power, and 
biomass on all its forms (wood, refuse, ..,;cultural waste, 
energy crops). Co1eoetatlon technoloaies, while not by def· 
inition renewable -.v sources, ate included in this sec
tion beuuse thew technoloaies f.ce many of the same 
barriers to their use as do ret-bles. 

The energy contribution of reMWable resources is ,,.e
sented on two cases. The Base or forecasted Case, which 
assumesmaintainingthestatuSQUOofpresentpublic/energy 
policies and prosrams, Is presented in detail at the end of 
Subsection 2. The Proposed Case, which assumes Imple
mentation of the Pf01r1ms, laws, and reaulations prop()5ed 
In this section, is p.esented In detail at the end of Subsection 
3. A discussion of the contribution of small hydro, resource 
recove<y and CoptM!tation to the State's future electric mix 
is contained on Section V.f. The medlodologies underlyi111 
the estimates within each CAM for each renewable resource 
are discussed in Appendix 0-1 . F ...... V.C·1 shows the energy 
contribution of each reMWllble resource curcently, as well 
as projections of their further contributions under the Base 
and Proposed Cases. 

Renewables will provide an increasi111ly si1nificant con
tribution to the State's energy supply over the neict fifteen 
years as the Base Case esrlmate illustrates. However. the 
Importance of renewables can be enhanced throuah imple
mentation of the recommendations that constitute the Pro
posed Case. There recommendaroons are directed towards 
the removal of the existi111 lepl, economic and institutional 
barriers that limit the areater use of renewable resources in 
New 'lb<k State. 

Currently; New 'lb<k imports 92 percent of its energy but 
the Stare contains a vast poeentlal supply of indieenous, 
renewable energy resources. For egmple, an inventory con
ducted by the Polytechnic Institute of New 'lb<k (PINY) for 
the New 'brk S.tate Enerav Research and Development 

Authority (NYSERDA) indicates that 3000MW of undevel· 
oped hydroelectric capacity currently exists in NYS. The 
processable solid waste disposed of in New 'lb<k currently 
am0unts to 18 million tons per year and contains a poeentlal 
enerav content of 160 TBTU. furthermore, prudent devel· 
opment of the commercial forest land located on New 'lb<k 
State could potentially p<O.nde _.,ximately nine percent 
of the State's total enersv requirements. 

Besides providing new energy sources, the dewlopment 
of renewable resources will create new job opporrunilies In 
the Stare. for example, the manufacture and installation of 
solar units will rnab jobJ for plumbers, carpenters, "
metal workers, buildina architects, and enaineers. The 
resultant increased energy supply from indiaenous resources 
may also encouraae Industries to stay in or move to New 
'brk, thus enhancina the State's economic development 
and well-being. Furthermore, as conventional energy reserves 
are depleted and fuel prices cont inue to rise, the availability 
of indigenous supplies will enable New 'lb<k to decrease Its 
reliance on expensive Imported supplies. It can then channel 
that capital into the SWe's own enersv industries instead of 
exporting it out-of-sure and QYetteM . Appendix E contains 
a more complete analysis of the ...,eral economic impact 
of renewable resource deloeloprnenL 

Several factors, however, inhibit increased statewide 
use of reMWable energy resources. Althouah reMWable 
resources can help lmpove environmental quality by re
placina pollutina and hazardous conventional fuels, such as 
coal and nuclear, they are nor without environmental prob
lems. For example, wood buml,. creates particulates, whole 
refuse-fired facilities may Involve the bumln& of plastics 
and the emission of hffvy metals. The impact on the forest 
ecosystem of the Intensive harvesting of timber are uncet· 
tain IS the effects vaty with specific sites and harvesting 
techniques. The Final Envi1001me11tal Impact Statement 
._.,_i by the Enerav Plannina Boud reviews the aeneral 
envilOOMl'M!total Impacts of reMWable resources. 

Some barriers to renewables are technoloalcal. These 
include ptoblems centerina around the durability of solar 
collectors, electric storqe capacity for photovoltaic and 

FIGUU V.C.1 

Solar 
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Electricity 
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ENEICY CONTllllUTION Of UNEWULE IESOUllCU 
IN NEW~ STAl'E 

Current t!Addilions by 1994) 
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(impact over Base t.se) 
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35.4 TBTU 15.0 23.4 
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wind systems, and efficiencies of resource recovery boilers. 
Institutional problems, such as developing a secure market 
for a new energy res<>Yrce, resolving issues associated with 
solar rights, and inc.reasing the involvement of regulated 
utilities in renewable resource ventures, further hamper the 
development of renewables within New 'lbfk State . 

A basic problem, however, is the current price structure 
for conventional fuels. i>day's energy prices generally reflect 
the average costs of producing energy. They do not distin
guish the lower costs of o lder sources from the higher 
costs of new or yet to be discovered sources. Average cost 
pricing of new conventional energy faci lities discriminates 
heavily against the renewable technologies that are not 
similarly treated. While renewables are able to compete 
economically with newly discovered conventional fuels, 
such as newly discovered outer-<:ontinental shelf oil, on a 
marginal cost basis, they are not generally able to compete 
with averaged costs of those same fuels. 

Furthermore, the existence of a well established energy 
infrastructure, which will not be abandoned or tom down 
overnight, often weighs heavily in favorofthe existing fuels. 
Hence, the initial impact of reneWables will be to limit the 
need to add to that existing infrastructure. When a standing 
plant or system is retired, renewable technologies will begin 
to replace the existing infrastructure. 

Each conventional energy system in use today also bene
fits from government subsidies, directly or indirectly. These 
subsidies generally are not recognized for making a tech
nology economic. For example, oil subsidies include incen
tives for new "oil production, and until recently, the Oil 
Depletion Allowance. Natural gas consumption has been 
subsidized for 25 years with price controls. Nuclear power is 
a heavily subsidized form of energy; the federal government 
has spent billions of dollars on nuclear research ahd devel· 
opment and uranium enrichment. The current Department 
of Energy's (DOE) research and development (R&O) budget 
requests $1 .4 billion for nuclear R&D compared with only 
5646 million for solar R&O, for example. 

Without comparable subsidies and efforts to reduce the 
environmental, technological, and instituti0nal barriers to 
renewable resources, the rate of development and the bene
ficial impacts of these a lternative technologies will be lim
ited. Proposed incentives-such as increased tax credits, 
low interest loan programs, direct grants, stepped up gov· 
emment RD&D, public education programs, and the removal 
of government barriers to licensing and regulation-will let 
renewable technologies compete more successfully with 
conventional technologies. 

2. CURRENT STAT-US 

J\. Systems and Technologies 

1) Solar 
Solar energy has the potential to provide New 'lbrk with a 

c lean renewable source of energy, replacing natural gas, oil, 
and electricity as fuels for space heatinll/coollng and hot 
water. Currently, electricity, because of its high cost in rela
tion to o il or natural gas for such end uses, is the fuel most 
frequently displaced by solar systems. 

Solar tech nology as discussed in this section includes 
active, passive, wind, and photovoltaic systems. Active 
solar systems generate hot water and/or space heat with 
special collectors that capture the sun's energy in heated air 
or liquid . The energy is t hen distributed by fans, pumps, or 
other mechanical devices for appropriate end uses. 

Passive systems supply space heat by designing and 
orienting buildings to use natural heat gains in the winter 
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and heat losses in the summer- without benefit of mechan
ical devices. 

A wind system captures wind energy through a propeller 
or blade configuration. This energy may be converted by a 
gear mechanism into useful electric or mechanical energy. 
Photovoltaic systems are composed ot solar cells grouped 
into panels and arrays that convert sunlight directly into 
electricity. The ability to store electricity economically is an 
important consideration in the feasibility of wind and 
photovoltaic systems. 

The cost of an active or passive solar system varies with 
climate, size, and type of application. The total cost for an 
active system that is capable of supplying SO percent of all 
space and water heating in a new home may reach $20,000' 
A hot water system, alone, which supplies SO percent of 
domestic water heating requirements can range from $1,400 
to $3,400.' Costs for a retrofit instead of a new structure 
installation may be up to 10 percent higher. 

Given the current pricing structures and tax treatment, to 
achieve a reasonable payback period of 6 to 10 years on a 
$2400 solar hot water system installed in a downstate 
residence, natural gas prices must rise from the 1979 level of 
under $4.00/MCF to $11 .S0-$23.00/MCF.' Similarly, oil prices 
must increase from the winter 1979-80 level of 50.95/ gallon 
to $1 .20-2.50/gallon.• Fuel prices must be substantially 
higher for such systems to become competitive upstate. 
The current economics of a hot water system installed in 
downstate homes using electricity, however. are favorable. 
With an average downstate electric rate of $.09/KWH, the 
payback period is 8.8 years.• Details of these findings are 
depicted in Figures V<.-2, V<.-J, and V<.-4. 

The additional cost of a new house incorporating passive 
solar design satisfying 60 percent of space heat requirements 
may reach $6,000.• The costs for passive solar retrofit may 
be higher for a comparable energy impact. Frequently, 
however, the increased cost" of renovating is offset by using 
an existing structure-walls, floor, roof-as thermal mass in 
the passive system. 

Although active systems are expectd to have a life of 15 to 
20 years, the infancy of the industry has prevented the 
collection of comprehensive durability and reliability data. 
The current lack of a developed solar industry service 
infrastructure can lead to improper installation of equip
ment and poor system performance. For example, freezing 
and leaking of the liquid heat transfer medium and corro
sion of system parts can cause significant problems. 

Energy storage is an integral part of any active or passive 
system. Current practice, technology, and design allow for 
one to three days of thermal storage employing liquid, 
rock, earth or phase change materials. During extended 
periods of low insolation, therefore, back-up systems of 
sufficient capacity to carry the full building load are neces
sary. 

Active hot water systems are expected to make their 
greatest contribution to the downstate region of the State 
primarily because of h igher electric costs and higher levels 
of insolation in the region. The present economics of such 

1ur'ban Sys1ems Research and Engineerins, Inc., E.stimat~ of the 
Com of Ren<>wable Energy TechnolOBles for New lbrk Srare. May, 
1979, pp. 3-17. 
>'Polytechnic Institute of New 'tbfk. Payback on ReJidential Solar 
Hot Warer S)'fl<ms Installed in New lb<k Srare, December, 1979. 
.Jf>olytechnic lnuitute of New 'Ibric. 
•Polytechnic Institute of New 'lbrlc. 
•Polytechnic Institute of New 'lbrlc. 
'Urban S)'ftems Research and Engineering, Inc., pp. -4-26. 
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systems make their neaMerm penetration into the multi· 
family houslna. commercial, and Industrial sectors ne,llal
ble. However, solar hot water systems could be feasible In 
some low density (2-4) units at a later date as fuel costs rise 
and lnstall1tion cost> decline. The current economics of 
actl.e space heJt systems moke their penetJation in the nect 
15 yeors mlnimol in 111 reaiof1s of the Stlte. 

Paulw sola~ usually dewloped in new residenti1I con
struction jointly with high conseiv1tion buildina iechnlques, 
could be• sianiflcant factor in residential energy consump
tion. Passl.e systems, with a hlah potential for meetlna larae 
portions of space heat demands, are e•pected to have an 
equal morket penetration throuahout the State. However. a 
passl.e system in the upstate realon supplyina 60 percent of 
S!>'lce helt requirements will contribute moreene<sv than a 
similar system installed downstate- because of hiaher helt
ina requirements in the upstate areo. These systems will be 
most efficient in new housln1. Howeve<; mony passl.e 
desi,ns are appropriate for retrofit onto existing homes at 
hl&her per unit cost and/or lower efficiencies. 

Solar photovoltaic technology Is of great interest since It 
promises areaterflaibility in sit Ina electric generation facll
ltles. The morket for photovoltaic Installations could be 
central station generation, decentralized grid-connected 

800 
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residential, commercial, and industrial applications with or 
without on-site storaae. Or It could be used in isolated 
applications with on-site storap. Photovoltaics are still In 
the dewlopment stqe; before they can be commercial
ized, it Is necessary to scale down their current costs of 
S9.50 per Pffk watt to S.3S-S.60 per Pffk watt. Comparable 
reductions In current elecmcity ~and - mountins
tracking costs must 1lso be achieved. 

The DOE Is pursuina an -ressiw research and dewl
opment prosram. Private research, 1uch as the Texal Instru
ments' efforts to retlesign the surface of the photovoltaic 
cell, is maklna prosress a imed 11 lowerlna costs to S.50 per 
peak w1tt. The most sianificant dewlopment occurred In 
August. 197'1 with the Stanford Research lnstitute's (SRI) 
technical breakthrou&h in the maoofactute of silicon, which 
is used in the silicon wafers which convert sunlight d irectly 
into electrici t)< It has been wo11toded that this "'°"Id reduce 
the cost to ooe-l>alf the DOE taraet cost of manufacturina 
silicon 11 S10 per kilogram and II seven yeors ahead of 
1ehedule. SRI'• breakthrough, of course, must be evaluated 
by the scientific community before one can confidently 
agree upon its sl,nlflcance. 

If the SRI dewlopment is -ifled, photovoltaics could 
p055ibly be cost competiti.e with nuclear and cool fired 
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electricity generation by 1990. Questions must still be 
resolved, howe""r, with res{>ect to storage and integration 
with the utility grid. 

Since cost competiti~ess occ.urs so late in the forecast 
period, the enelJY contribut ion of solar photovoltaics by 
1994 is assumed to be negligible. 

New M State has a wind resource well aOO... the national 
average. The o""rall statewide annual a""ragewind speed is 
12 mph, compared with a national a""rage of 10 mph. New 
'lbrk's wind resource is greater than 75 percent of the states 
In the nation. Therefore, on the basis of available resource, 
New 'Ork appears to be one of the most promising areas in 
the United States for wind -energy use. Since the wind 
resource is quite sensitive to terrain roughness and expo
sure, the available wind resource may vary widely for sites 
separated by only a few miles. Hence, for any prospecti"" 
wind turbine site, on-site wind speed measurements are 
needed to establish the actual magnitude of wind speed 
available at that location with confidence. 

Potential application.s of wind electric systems are quite 
numerous including rural residential, agricultural, commer· 
cial,and industrial users (i.e. consumer-operated distributed 
systems), as well as electric utilities. 
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The technical feasibility of wind energy systems has been 
established. Several experimental systems ha"" been installed 
in the State already. These include three demonstration 
units sponsered by N'YSERDA at Rensselaer Polytechnic 
Institute, New 'Ork Uni..,rsity, and the Grumman Aerospace 
Company. Howe...t before wind systems can compete widely 
on the market with existing electric systems, a number of 
technical, economic, environmental and institutional chal
lenges must be met. Energy costs of currently available wind 
systems are still much greater than competing con..,ntional 
energy forms. The cost of wind power must be reduced from 
thecurrentS0.12·50.15/KWHtoaboutS0.07/KWH. Technical 
impro..,ments, especially in electric storage, are necessary 
to increase the reliability of such systems.~ help meet this 
challenge, research, ~lopment and demonstration proj· 
ects are being carried out under federal sponsorship as well 
as by industry. 

By the late 1980's, wind systems may become viable for 
certain agricultural, commercial and utility applications. 
These expectations are based on the continued relati..,ly 
large increases in costs of con~tional energy sources and 
in the anticipated cost reductions in wind systems due to R 
& D advancements and increasing production. 
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While the wind mource in New 'bi< Slate is substantial 
and the~ Is promisln&. the likely impact ol wind 
~ durina the plannina ~ annot be foreasled 
d~ to the lack ol state specific empirical information and 
data on which to base such a projection. 

2) Biomass 

Biomass offe11 a vast renewable supply oi material that 
may be converted Into various types of liquid, solid, or pse
ous fuels. Biomass Incl~ aaricultural wastes from crops 
and animal manure, biomass plantation crops pown specift
cally for enerav production, municipal solid waste, sewace 
sludge, lndusttial waste, and wood and wood residues. 

Collectible qricultural crop residues and animal manures 
can be conwned to methane ps throuch anaerob;c diges
tion. The ps ~ may be used in its raw form for 
internal enerav needs on the farm. It is also possible to 
conwrt crop residues to alcohol by simple fermentation. 
The alcohol may be blended with psoline to produce 
psohol-a transportation fuel. 

Municipal solid waste can be conwrted to useful enerav 
in a number of ways. Methane ps can be exbacled from 
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landfill pblee, llPlladed. and dis«ributed In the existinc 
pipeline thus replacinc or supplemeotlnc tradltlonal natural 
ps. Research is currently .. ldetway to produce alcohol 
from the cellulosic content of municipal solid waste as an 
additional feedstock for psohol. Sewqesludte and Indus
trial solid wastes offer other larse potential sources of med>
-·which may be used on site in its raw form. 

Wood feedstocks, which include forest and mill residues 
and annual surplus growth, can be procesMd Into chips, 
p slfled, or used in bulk as sources of fuel for resldentlal 
space heatlna. industrial processes, and utlllty generation of 
elec:triclty. It would di~e oil, natural gas, and elec:triclty. 
The forms of biomass that 5how the most enerav potential 
for the Slate are wood, municipal solid waste, and sewage 
sludge. Of the three, wood is the most promising. 

a. Wood 

Wood - at one time the ma;or source ol enerav In the 
United Slates, and in New 'bi< partlc:ulariy, becw ese ol Its 
avallabilir,< Since the early 1CJOO's wood has been relepled 
to a minor role, a situation created by an abundant and 
relatively Inexpensive supply of fossil fuels. Now that these 



"conventional" fuels are becoming increasingly expensive, 
wood is once apin being considered as a viable source of 

"""'11¥ 
The public hasrediscove<ecl the wood stove and thewood 

stove industry has exiNlnded dromaticaffl' In 1978, approx· 
imately one million wood stoves were sold in the United 
States. It is realistic to assume that about 4 percent were 
sold in New~rtc. Industrial and institutional fuel users. also, 
have begun to test the feasibility of burning wood. Wood 
fuel feedstocks may be In the form of industrial and logging 
residues, or whole tree chips produced directly from cuff 
trees in the woods. 

Wood also has potent la I as a utility fuel for the seneration 
of electricit)< Currently, a 10MW wood fired powerplant is 
being operated in Burlinaton, Vermont and a SOMW unit is 
being planned. The New 'tbrtc S"'te [neflV Office and the 
Power Authority of the S"'te of New 'tbrtc are studying the 
feasibility of a 10MWwood powerplant in Tupper lake. This 
would be a completely new f.c1hty consuming about 150,000 
green tons of wood per year or the equivalent of 3 TBTU of 
fuel. It would require 1 supply area of 150,000 acres.or 
more.of accessible forest. The capital cost of such a facility 
Is expected to be about S18 miff ion with net electric costs of 
approximately 30.6 mills/KWH. 

The cost of a new industrial wood boiler including auxil· 
iary systems-wood storqe shed, stoking system, pollution 
control devices-is appro•lmately SJ0,000/MMBTU/ hr. This 
is the same price as a new coal boile< and approximately 
three times the cost of new oil boiler. Generalitations about 
the cost of retrofittina an existing ooal or oil boile< to use 
wood are difficult to make. For wood to be mixed with or 
substituted for coal in an existing coa~fired system, addi· 
tional costs for wood may Include a storage shed, a new 
wood handling and stokina system, and often the expense of 
boiler deration. Oil boilers tend to be much smaller than 
wood boilers, making conversion Impossible without the 
addition of an entirely new combustor section. Preliminary 
estimates do indicate that the cost to retrofit a coal or oil 
boiler to use wood can range from SS,000/MMBTU/hr. ti. 
S30,000/MMBTU/hr. 

fuetwood chips are available now for an estimated S12· 
S15/ areen ton delivered up to 30 miles. This;sequivalent to 
about S1 .20-S1.50/MMBTU, which is clearly competitive 
with the 1979 statewide •veraae industrial prices for both 
coal and oil at S2.44 and SJ.82/MMBTU, respectivell' This 
large cost differential bel\oeen oil, coal and wood fuel often 
make< the conversion to wood cost effective despite the 
sometimes higher capital costs forwood systems, especially 
In wood products industries that have a ready supply of free 
wood residue. • 

Wood can also be used to meet air pollution control 
standards. Wood, havina virtually a zero sulfur content. can 
be burned with coal to satisfy sulfur emission standards for 
coal boile<s, or alternatively, to permit the purchase of 
cheaper, higher sulfur coal. 

The current cost of wood delivered for residential use 
ranges from SSO to S150/cord, with a mean of S70.S75 . 
When used in a wood stove with a nei-..fficiency of 50 
percent; this is equivalent to $4.16-$12.50/MMBTU. When 
burned in a wood furnace with a 70 percent effic iency, it is 
equivalent to S2.97·S8.92/MMBTU. These-prices are com· 
petitive with the 1979 residential prices of oil and natural 
gas, which-are S8.34/ MMBTU and $4.81/MMBTU; respec
tively, assuming a 70 percent fumace efficienc\(. In add it.ion, 
many families cut their own wood, thereby making wood 
fuel costs negligible. 

Retrofitting a house with a wood-buming furnace requires 
placing a woodfire box next to the existins furnace and 
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using the existing controls of the furnace to reaulate the 
system. The purchase price for one of these systems ranges 
from S1300 to S1800, plus Installation costs of approximately 
ssoo. 

The price of most popular wood stoves varies from S150 
to S1000. The explanation for this large range lies primarily 
in the heating efficiency, size. and design of the stoves. 
Installation costs can go as high as S700, making the total 
capital costs of such systems SSOO to S1700. It must be 
noted, however, that many people install their own stoves 
and some wood stove retailers include installation for a 
minimal fee. 

In fight of these facts, it appears that the economics of 
wood fuel are currently favorable. The use of wood as fuel 
for residential space heating and industrial process heat will 
occur primarily in the upstate region of the State. It is more 
readily available there, hence, its transportation costs are 
lower. 

b. Methane Production 

The energy petential of landfill garbage and sewage 
sludge in New ~rte State was igno red until recently despite 
the fact that these forms of biomass can be converted to 
methane by anaerobic digestion. Biagas from such diges
tion may be used on site in its raw form or upgraded and 
distributed through the existi11g pipeline. 

Within the last year a project at Fresh Kill Landfill on 
Staten Island has demonstrated that it will be cost effective 
to collect and process gas from large landfills. Rese<ve 
Synthetic Fuels of California has contracted with New 'tbrtc 
City to produce methane for sale to Brooklyn Union Cas 
Compani< The project will be in operation in fate 1961. 

Cas costs from this project will be about S2.75/MCF, 
which will be competitive with the expected wellhead price 
of domestic gas supplies. Capital costs will be S15 million to 
produce 2·2.3 BCF/yr. of pipeline quality gas. The New \brk 
Metropolitan Area is the location most likely to be attrac: 
tive for such projects. The concentration of garbage is hiah. 
and thedensityof the existing gas distribution system allows 
for an inexpensive interconnection and maximum flexibility 
of gas use. In general, howevet. biogas can be utilized more 
easily and with less cost in Its raw form. Hence, few projects, 
perhaps only the fresh Kill project, will undertake to upgrade 
the ps for the pipeline. 

Sewage sludge represents a large supply of methane, a 
significant portion of which Is already being used. Anaer
obic digestion of sewage sludge is one of the most common 
sewage treatment procedures, and many of the larger facili· 
ties use the gas internal!\\ In New ~rk City, present ps 
generation is about .81 BCF/ year, of which 73 percent Is 
used internaffi< 

There are a number of prospects for increasina biops 
utilization at sewage treatment facilities. The first is to use 
the gas presently flared. In the case of New 'tbrtc City it 
appears that this will be done in the near future. The second 
calls for modifying existina plants to increase gas generation 
as part of the requirement to raise the amount of biochem
ical oxygen demand removal from waste water from present 
levels bel\veen 0 and 50 percent to 85 percent (800- the 
demand for oxygen which is needed for the biological func· 
tions of respiration and decomposition). 

c. Gasohol Production 

Gasohol is usually a mi•ture of 10 percent alcohol and 90 
percent gasoline (the proportion may vary). The alcohol 
may be produced from n<><HeneWable feedstocks such as 
coal,~ it is more commonly produced by ferment> 



tion of aaricultural feedstocks, primarily corn. With the 
consunt rise of gasoline prices, gasohol is becoming increas
in1ly attractive as an alt~tive transportation fuel. It is 
already being sold in Nebras~ Illinois, and Iowa at awrox· 
imately 150 se<Vice stations, and hiH recently become avail· 
able at a few locations on Lona Island and upstate New 'btk. 

A number of factors must be considered, however, before 
psohol production is justifiable in New 'btk State on an 
economic and e""'lly conservation basis. 

A question of energy balanoe may be involved in the 
manufacture of grain based gasohol. Large amounts of non
renewable fuels are required to produce the agricultural 
feedstocks. This includes e""'llY for ferti lizer. farm machin
ery, and processing, The hlah energy input makes gasohol a 
ie.s energycon5"'Ving alt~tive than would appear on t.he 
surface un"-"s current waste products can be used In Its 
manufacture. 

Also, New 'btk imporu approximately half of its present 
food grain consumption from the Midwest. Hence, alcohol 
or grains from which to make alcohol would have to be 
imported and a potential conflict is possible between food 
prices and availability. 

Despite the current four cents per gallon federal excise 
tax exemption, gasohol costs five to six cents per gallon 
more than unleaded gasoline because of the cost of the 
alcohol. It is about the same price as premium unleaded 
gasoline. Widespread gasohol marketing will probably not 
occur in the State without a -1 reduction in the cost of 
producing alcohol, a tw0 10 three fold increase in the price 
of psoline, or a government subsid)< 

It must be noted that with today's constant th-t of 
gasoline supply shonfalls, gasohol provides a useful means 
of stretching that supply. Research must continue to i~se 
available non-grain based a lcohol feedstocks. In New 'tbrk 
State, agricultural wastes such as cheese whey and blighted 
Lona Island potatoes show promise as potential alcohol 
feedstocks. Also, research Is currently being conducted at 
Cornell University in the production of alcohol from the 
oellulosic content of aarlcultural and municipal solid wastes, 
as well as the starchy by-products of food processing wastes. 
Successful development oft~ feedstocks could allow 
gasohol to become a viable alt~tive banspo<tation fuel 
In New 'btk State. 

Resource Recovery 

Resource recovery, as defined In this section, is the gener· 
ation of energy from municipal solid waste. It provides a 
unique opportunity to match twO pressing needs in our 
society- waste.disposal and new energy production. The 
State's landfill areas are rapidly diminishing and disposal 
costs are high. It is the value of the disposal service in 
conjunction with the income from recovered energy that 
makes resource recovery systems economically attractive. 

Unlike other energy sources. the supply of solid waste 
cannot be turned off or stored for any length of time. Eneray 
recovery systems offer one way of reducing the quantity of 
waste tha! must be disposed of in landfills. The Federal 
Resource Conservation and Recovery Act of 1976 calls for 
all landfill sites to conform to stringent standards by 1963 or 
be closed. This adds a further Incentive for the use of solid 
waste to generate energy. 

A number of technologies for converting solid waste Into 
usable energy are now available. Waste may be converted to 
a refuse derived fuel (ROf) to be mixed with coal or oil or 
burned directly. The energy output of the system may be in 
the form of steam, hot wat~ electricity or the coget oeRtion 
of both steam and electricity. 
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The amount of eneray recovered from a given amount of 
refuse is depeudeut upon the technology selected for the 
particular resource recovery plant. Steam generation and 
cogei ""ation technolosies make more efficient use of energy 
in solid waste than solely aenerating electric power. 

Mass burning of unprocessed waste can be accomplished 
in large scale waterwall boilers or in smaller 25 to SO ton per 
day modular indnerator units. Many energy recovery facili· 
ties using large scale mass burning have been operating In 
Europe for years. There are a lso a few modular incinerators 
and large scalewaterwall incinerator faci lities in the United 
States that are recovering s1eam from municipal solid waste. 
Sauaus, Massachusetts, Nashville, Tennessee, Harrisburg. 
Pennsylvania, and Chicaeo. lllino4s all have such facilities. 

Several technologies are used to produce various typeS of 
refuse derived fuel (ROf). Generally this involves the prior 
separation of recyclable materials followed by some type of 
processing of the combustible fraction, either for burning 
on site or for sale as a fuel. 

The unending generation of municipal solid waste offers 
a continuous, non-,imported energy supply. However, with 
today's technology and prices it is not feasible to establish 
energy recovery systems that are based solely on the sale of 
energy recovered from mixed municipal solid waste. The 
economic feasibility of a resource recovery plant depends 
not only on the eneray generated or the fuel produced but 
also the value of the materials recovered and the fees charged 
(tipping fees) to di-of the refuse. Such fees ranae from 
S10 to S20 a ton. The economic feasibility also depeuds 
upon the outcome of neaotiations bel\oeen the facility and 
the electric company over the cost the utility will pay for 
either fuel or electricity. 

The capital cost of constructina a resource recove<y facility 
is a function of the amount of refuse to be recovered and the 
ability to sell the end product (steam, electricity, or fuel). 
Preliminary cost projections for resource recovery facilities 
to be constructed In New 'btk State by 1984 range from SJ.7 
million for a 150 ton per day facility to S101 .1 million for a 
3000ton per day plant. The delivered cost of steam, electric· 
ity, or ROf will depend on the fac.ility characteristics and the 
utility althouah preliminary estimates have pegged the 
delivered cost of electricity to the grid to be about SO mills 
per KWH in 1984. This compares with the Hempstead 
Resource Recovery facility's present arrangement which 
cost Long Island Lighting Company about 38 mills per KWH 
in 1979. 

Because of the immaturity of resource recovery technolosv. 
it is not yet possible to adequately evaluate the durability of 
the hardware. Of the existing facilities that have been in 
operation, problems have been encountered in boiler effi· 
ciency, slagging and corrosion of boiler tubes, and air 
pollution control. The reliability of such resource recovery 
systems is presently not known. Howevet as experience 
with such systems grows, more accurate reliability rates can 
be projected. 

Currently, there are three resource recovery projects under 
c:onstruction and one in limited operation in New 'tbrk State. 
Also there are 1& projects throughout the State that are in 
active planning stages and for which the energy output is 
known. 

Profiles of the four projects in construction or operation 
follows: 

• Monroe County has completed over 95 percent of the 
construction of a r~rce recovery facility that will 
process up to 2000 tons per day (TPO) of waste to recover 
ferrous metals, aluminum, and glass. It will produce a 
refuse derived fuel that the Rochester Gas and Electric 
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Corporation will use as a coal supplement to generaie 
electricit)l The ene<JY value of the RDF will be .99 TBTU 
pe< yea~ which can replace 39,000 tons of coal. The plant 
is expected on line in 1980. 

• The Oty of Albany has started construction on a 730 TPD 
facility to recover fe<rous meuls and produce RDF to be 
used in boilers to generat.e steam for heating and cooling 
the Nelson A. Rockefelle< Empire State Plaza. The com· 
plexcurrently is p<Ovidedwlth low sulfur oil burned at the 
Sheridan Avenue electric generation faci lity. The energy 
recove<ed from this facility will be 1.18 TBTU per year or 
about 40 percent of the Plaza's heating and cooling 
requirements. The plant is expected to be operational in 
1981. 

• Hooker Chemical in Niapra Falls is constructing a fa
cility to process up to 2200 TPD of waste and to recover 
fe"ous meuls. The RDF produced will be used to 
cogeoerate steam and electricity to replace a substantial 
portion of the coal and oil the corporation now uses. The 
net peak electrical generation ca,pacity of the facility will 
be a pproximately 48MW. The plant is expected to be on 
line by 1981. 

• Black-Clawson f ibreclaim Inc. has entered into a full 
service contract with the Town of Hempstead to construct 
and ope.-ate a 2000 TPD r~roe recovery system. The 
plant is currently processing S00.1000 TPD and is on line 
about 70 pe<cent of the time. It produces steam, which is 
sold to the Loni Island Liahtin1 Company to generate 
electricity at a tcul estimated cost to LILCO of 38 mills 
pe< KWH. The net peak electrical _..1ion capacity of 
the facility is 32MW (which will back out oil). 

41 Small Hydro 

The concept of water power (i.e .. mechanical energy 
from flowing water) is not a new Idea. In fact, the industrial 
development of the Northeast was based on water power. In 
the 1800's, New 'lbrk State was the cente< of American 
industry based on a plentiful, inexpensive supply of this 
fonn of t'ner1ll' By1910, howeYe\ coal andoirwere producing 
electricity that met the needs of more sophisticated machir>
er)t They replaced water powe<. While some sites were 
converted to _,ote hydroelectric power; most were simply 
closed. Their legacy is a W<"alth of abandoned or underused 
hydro sites. 

With today's dwindlina supplies of fossi l fuels, small 
hydropower is re-emerging as a potential source of primary 
energy for the State's fuel mix. Small hydro, as discussed In 
this section, refers 10 Installations with a capac ity of 1SMW 
or less as defined in Title IV of the Public Utilities Regulatory 
Policies Act of 1978. Currently, about 800MW of electricity 
are _..ted from small hydro facilities in New 'lbrk. 

The use of hydropo"er at small sites can be justified in 
several ways. Supplemental electricity production can help 
meet load requirements for the State. It can meet the specific 
incremental or replacement - needs of industrial, agri· 
cultural, and municipal developments. Hydro facilities are 
long-lasting and reliable and can help conserve fossil fuels 
for more app<0priate uses. Once installed, maintenance Is 
minimal. "Fuel" is "free'' and renewable. Hence the cost of 
producing electricity at t hese faci lities should be relatively 
Insulated from inflation. 

Small hydro p lants have some notable advantages over 
the<mal electric facilities. Hydro equipment tends to be 
h ighly reliable, allowing for extremely low ope.-atlon and 
maintenance costs (except for manually controlled facil i
ties whereope.-ating costs are much hiaherl- Typically, hydm 
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facilities have economic lives in excess of 60 years. com
pared toonly4S years for most thermal plants. Furthermore, 
while hydro facilities do create environmental changes, as 
discussed below, the neptive impacts of their use are 
typically much less than the impacts from thermal electric 
plants. 

The economics of small hydro powe< are very site specific, 
since the characteristics of each facility will vary widely 
depending on stream flow, available head (difference In 
e levation of the generator and the water level behind the 
dam) and the condition of existing c ivil works or equipment. 
A recent set of feasibility studies sponsored by the New 'lbrk 
State Energy Research and Development Authority (NYS
ERDA) and the U.S. Department of Energy' identified 13 
small hydro facilit ies which could be quickly rehabilitated 
for an ave<age cost of about 5350/KW installed capac.ity 
(1978S). Costs varied bet>oten a low at the Weavertown site 
of 550/KW, _,.on1 - at 1.s mills/KWH. to a hlah at 
the Croton Falls site of 53626tKW, aenerating-at 75.5 
mills/KWH. 

tn an effort to determine costs for small hydro develop
ments in general, twelve hypothetical hydro sites were 
described in a study by Urban Systems Research and Engi· 
neering unde< cont ract to NYSERDA.• The twelve sites were 
based on a matrix of head sizes and average stream flows 
providing a range of Installed output between 100 KW and 
1SEOO KW. Each generic site was also analyzed for different 
assumptions about the condition of the existing civil works 
and the size of the equipment to be installed relative to 
ave<age flow conditions. Costs ranged from a low of S64<I/ 
KW. (generating - at 20.9 mills/KWH for a medium
sized facility at a dam in aood condition) to a high of 
53372/KW, (generatin1 power at 109.3 mills/KWH for a 
small facility at a dam in poor condition). 

In some instances a hydroelectric facility would be l(!\s 
expensive than e ither a coal or nuclear fueled powerplant. 
The current cost of the Shoreham nuclear plant in 1978 
constant dollars is estimated to be 51146 per installed KW. 
The projected cost for the Somerset coal plant in 1978 
constant dollars is estimated at S690 per installed kilowatt. 

Thus,dependin1 on the specific characteristics of the small 
hydro site chosen, the cost pe< kilowatt of installed capacity 
could be less expensive to bring on line than currently 
p<0jected nuclear and coal plants. 

The recent upsurge in inte<est in small hydropowyer by 
government, utilities, private industries, private coopera· 
tives and individuals is reflected in recent federal and state 
act ion. Under provisions of the Public Utilities Regulatory 
Policies Act of 1978 (PURPA), Congress authorized a three 
year 530 million lo.an program for feasibility and licensing 
studies for projects at existing dams. Congress appropriated 
S10 million in FY '79 to be used for low interest loans to 
defray up to 90 pe.-cent of the cost of such studies. The Act 
also authorized a three yea~ 5300 million loan proglllm to 
defray up to 75 pe.-cent of the actual construction costs of 
hydro electric p<0jects at existing sites equal to or less than 
1SMW. However. Con1ress has appropriated only 518 mil· 
lion for the construction program in FY '79. 

Title 11 of PURPA authorizes the Federal Energy Regulatory 
Commission (FERC) to require a utility to interconnect with 
a small hydro facility if the facility petitions for it. The FERC 

•Brown, R. S. and A. S. Coodman, Polytechnic Institute of New 
Ibric. An Asses""""' of Hrdropower Resror•rion fxPonsion In Now 
'ibrk Stare Volume 1, Ptf1)1rtd f0< NYSERDA. Au1u>t 1978. 
'Urban Systems Research ond Enaineerinc. Inc., Estimlles of the 
Cosuof Renewible fnerfY Techno/csies fcx New'ibrk Slare. July2, 
1979. 



is also authorized to inhlate rulemaking to require any 
electric utility to offer to purchase and sell electric eneray 
from any small hydro electric facility using the criteria 
conuined in the statute. 

In an effort to Slreamllne the licensing procedure, FERC 
has adopted "short form license for sites less than 1.SMW. 
Before issuing any license under the Federal Power Act for 
the construction or operation of any small hydroelectric 
pawer project, the fERC is directed to assess the safety of 
the existina structures in any proposed project (including 
possible consequences associated with the failure of such 
Slructure), and 10 consuh with the Council on Environmental 
Quality and the Environmental Protection Agenc)t Also the 
Council on Environmental Quality has promulpted regula· 
tions to help reduce the burden of governmental approvals 
on small hydro facllhles by limitina the length of Environ· 
mental Impact Statements (EIS), providing for the joint 
preparation of an EIS for State and local government wilh 
similar-environmental review requirements, and establishing 
uniform prodedures. 

NYSERDA has made an in-depth inventory of New 'lbrk's 
small hydr.,_r polential. A tocal of 5,300 dams were 
assessed. Of these, 1,672 potential small hydrqJO...,r shes 
were ideritified within New 'lbrk State. bch has a capacity 
of at least SO kilowatts. from this listing it was estimated 
that New 'lbrk has 3,000 mepwatts of under-developed 
hydoopc "'" caPKity from appoximately 750 sites. 

NY5ERDA through its own initiatives has undertaken the 
first round of site selections forthe cede•eloprneot of existing 
unused small hydropo,.er at nine sites throughout the State 
each with a po1ent1al of less than 1.5 megawatts. They are: 
Cornell, Auburn, Malone, Lake P1..cid, Rensset..erville, Wad
hams, Potsdam, Weverlown and Oak Orchard. The sites 
have a combined capacity of 3.591MW and repoesent almost 
18 million annual kilowatt hours that can be l>dded to the 
State's energy mix. The phrsical work is underway and the 
sites will be operational by early 1980. 

In addhion, wilh matching funds from the Depar1ment of 
Energy and NYSERDA. feasibility studies have been com
pleted at four other sites. They are at Croton Falls. High 
Falls. Lake Placid and Guilderland (\Vatervfiet Municipal 
ReteM>lr). These sites have a polential of • .5MW and could 
add a tocal of 20 million annual kilowatt hours to the State's 
enerav suppl" These sites could be fully operational within 
the next five V("ars. 

NYSERDA has also undertaken a second round of site 
select.ions for the redevelopment of existing unused hydro
pawer sites. A total of eleven sites with a tocal polential 
capacity of 12.6MW are presently undefsoing feasibility 
studies. They are: Bellston Spa, Troy, Ogdensburg. Altona, 

Caneadea, Wappinaer Falls, Ausable Forks, Oneonta, Burl, 
Cairo, and Chateaugua" 

NYSERDA is also anticipating that a third round of she 
selections will be undertaken in the near future. although no 
sites have yet been selected. 

NYSERDA is en...aed in an aaressive effort to redevelop 
small hydroelectric sites throughout New 'lbrk State, by 
ensuring effective-coordination among government agen
cies. electric utilities and other interested parlies throuah a 
State Task Force. NYSERDA is also committed to assisting 
developers with capital funding if necessary for the lnhial 
Installation and the rehabilitation of sites or equipment. 

The Power Authority of the State of New 'lbrk (PASNY) has 
been granted legislative authority to develap small hydro 
facilities in New 'lbrk State. At present, the Authority is 
working on protects at Ashokan and Kensico Reservoirs. 
These two sites have a capacity to generate 7.5MW. Presently 
PASNY is studying the potential for small hydro develap
ment at the Hinckley ResetVOir. which supplies the City of 
Utica with water. PASNY feasibility studies show that the 
deveiapment could produce 3 to 5 megawatts of pawer. 

A number of private utilities have also shown an interest 
in developing small hydro powerplants. Niapra Mohawk 
Power Corporation plans to develop 205MW over the next 
15 years. The New 'lbrk State Electric and Cas Corporation, 
the Central Hudson Cas and Electric Corporation, and the 
Rochester Cas and Electric Corporation are all evaluating 
the possibilities of developing small hydro f..cilities in their 
respective areas. A discussion of the impact of small hydro 
development on electric requirements is contained In Section 
y.f. 

5) Cogeneration 

Cogeneration covers a variety of specific technoloaies 
that produce electricity and/or mechanical energy In con· 
junction with other forms of useful energy. such as heat. 
These technoloaies are important for the State's eneray 
future because they improve the efficiency of enerav con
version and l>dvance an ahemative method of e lectric gen
eration. 

Cogeneration technologies can save up to 30 percent of 
the fuel that would otherwise be needed to produce aiven 
amounts of heat and elec1ricity i1idepe<lde<1tl1< The utlliution 
of the enEflV cunrently wasted throuah central-station etec· 
tric production will provide for the more efficient use of 
whatever fuel is burned by the eoget ierator wt.ile simultane
ously decreaslng the need for the residual oils consumed in 
central-station electricity production as well as the distillate 
oils used for space heating and cooling in residential, com-

flGUIE V.C.S 
TYPICAL ELECTRICAL POWEi TO HEAT RATIOS FOi COGENEIAJION SYSTEMS 

Cogeneration System 

Diesel Generator: 
Waste heat recovery 
steam boiler 

Cas turbine aenerator: 
waste heat recovery 
steam boiler 

Bl>Ck pressure steam 
turbine aenerator: 

Inlet conditions 
600 psig 700o F 
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Electrical Output 
RW 

1,000 

1,000 

1,000 

Steam to Process 
at iS ps1g lb/hr 

2.100 

6,000 

18,000 
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me<cial, and industrial applications. The fuel savinl$ inherent 
in «>generation systems applies to a variety of fuel fonns 
including natural gas, oil, coal, wood, and solid waste. Such 
sy.stems, also, offer the possibility of providing incremental 
additions to the State's energy supply mix. 

A variety of technical devices and institutional arrange
ments are included within the definition of cogeneration. 
Cogeneration systems can be generally classified into two 
major types of technologies-topping and bottoming cycles 
-depending on the initial application of the boiler steam. 
'bpping cycles generate electricity first and recover the 
waste heat for other useful purposes, such as industrial 
process heat. Bottoming cycles use the waste heat from a 
process application for electric generation. 

The selection of a cogeneration system is usually dictated 
by the process heat requirements of a facility and the coin
cidence of the heat and electric energy needs. The power to 
heat ratio for the conventional cogeneration systems is 
relatively inflexible and differs widely according to the types 
of facili ties. Figure V-C-5 shows the power to heat ratio for 
the three major current types of cogeneration systems. 

Diesel engine systems are normally u~ for small com
mercial applications rather than for industrial Or large 
institutional premises. Gas turbi~ can be equipped with a 
variety of waste heat recovery systems for cogeneration 
purposes and bum either o il or natural gas. High pressure 
steam turbines require a large steam flow per kilowatt of 
electric output and are commonly utilized in large indus
trial facilities. 

Cogeneratton systems can exist with or without a physical 
tie to the electric distribution system serving a given geo
graphic area. The term "Total Energy System" is normally 
used to define those facilities that exist independent of the 
electric system. Cogeneration svstems that rely upon the 
local utility to satisfy a portion of their steam or electric 
demand are often described as "selective energy systems". 

Cogeneration systems, like most of the technologies 
discussed in this section, are normally owned and operated 
by entities other than regulated e lectric and natural gas 
utilities. The major exceplions in New 'bric State are portions 
of the Consolidated Edison system; the Rochester Gas & 
Electric system; and the Lawrence Park Heat, Light, and 
Power Company. Consolidated Edison and the Rochester 
Gas & Electric Company each operate and maintain steam 
systems within their respective service territories. Cogener
a t ion equipment is employed by both companies on certain 
facilities that service their steam customers. The Consoli
dated Edison steam svstem is the largest cogeneration net· 
work in the free world. The Lawrence Park Heat, Light, and 
Power Company is a regulated public utility serving a major 
portion of the Villace of Bronxville, New 'lbrk. by means of 
cogeneration equipment. 

Cogeneration is actually an old idea that is being redis
covered. When industries began to use e lectricity about 80 
years ago, most factories cogenerated their own hea t and 
electricity. As e lectric utilities grew and electricity prices 
fell, factories began to buy power rather than produce it 
themselves. Over SOOMW of non-utility owned cogeneration 
capacity is currently operating throughout New ~rk State. 
Most of these faci lities a re within the industrial sector. 

Renewed interest in the use of cogeneration technologies 
nationally and in New 'lb<k State has occurred within recent 
years. Increased energy prices coupled with a national energy 
policy commitment to cogeneration systems have helped 
stimulate this renewed interest. The National Energy Act of 
1978, for example, provides a series of incentives for greater 
use of cogenerat ion systems. Section 212 of the Powerplant 
and Industria l Fuel Use Act exempts certain cogeneration 
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fac.ilities from the federal coal conversion mandate. Section 
210 of the Public Utilities Regulatory Policies Act (PURPA) 
requires the Federal Energy Regulatory Commission to 
develop rules for State utility regulatory bodies with respect 
to such cogeoeration issues as the establishment of non
discriminatory electric standby and purchase power rate 
mechanisms and exemptions from state and federal laws 
and regulations. 

The economics of cogeneration systems are site specific. 
Equipment costs, for example, vary with the size and purpose 
of the particular configuration. An analysis done for the 
State Energy Office indicated that the installation costs for a 
cogeneration system can range from 5600,000 for an 800 KW 
gas turbine/waste heat recovery boiler system to $6,270,000 
for a 100,000 lb/hour, 2500 KW coal boiler.• 

Operating and fuel costs are also site specific dependent 
on the type and size of the cogeneration faci lity and the fuel 
it burns. Together, the equipment, operation and mainte
nance, and fuel costs a long with possible charges for back-up 
services accoont for the total cost of cogeneration. These 
totals can be compared with the price of buying electricity 
from the utility and producing steam separately to decide if 
savings are possible with cogeneration and, if so, the number 
of years which will be required to obtain a return on invest
ments. 

8. Government Programs and Subsidies 

The Federal and State government have taken a number 
of actions to encourage the use of renewable resources. 
These actions include tax credits, direct subsidies, rules, 
regulations, and R&D and are summarized in Figure V-C-6. 

Most of the legislation creating the federal programs and 
subsidies was part of the National Energy Act, signed by 
President Carter on November 9, 1978. The rules and regu
lations implementing most of these programs have not yet 
been fully promulgated. It is t herefore d iff icult to gauge the 
effect the specific incentives will have on promoting the use 
of renewable and alternate resources. For example, it is 
impossible at this time to definitely quantify the impact of 
Federal Energy Regulatory Commission rules on New 'lb<k 
State since proposed rules were issued in October, 1979 and 
comprehensive final rules a re not expected until Summer, 
1980. 

It must be noted, however, that a study conducted by the 
Polytechnic Institute of New 'lb<k, analyzed the effect of the 
Federal income tax credit for residentia l solar equipment. 
The study showed that the rate of return on investment on a 
52400 domestic solar hot water system installed in down
state New ~rk increased from 11.S2 percent without the 
c redit to 19.64 percent with the credit.1• Hence, the credit 
enables solar hot water systems to compete more success
fully with conventional systems downstate. The study also 
showed, that even with the credit, the economics of active 
solar systems are still unfavorable in Upstate New 'lbt'k. 

C. Base Case Projections 

f igure V-C-7 summarizes the energy contribution of 
renewable resources given the current barriers inhibiting 
technological penetration and the current level of federa l 
and state government encouragement. The methodology 
used in preparing these estimates is described in Appendix 
0-1 while the impact of these technologies on future energy 
•Acres American, Inc .• "Survey of Coteneration Potential of Se

lected New 'lb<tt State Industries," June 1979. 
'Of>olyc_echnic Institute of New '*>rk, Pay back on ReJidential Solar 
Hot Water Systems Installed in New '!bric State. Oecembe~ 1979, 
Appendix E. 
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GOVHNMENT raoouMS 

RESOURa FEDERAL STATE IMPACTS/COMMENTS 

ENERGY TAX ACT OF 19711 
Non refundabl& income tax I Impacts residential space/water 
credit for residential lnstal- hull,. and coolina. dlsplacina 
lation of solar or wind electricity, oil, and natural ps. 
equipment 
The credit is 30% of the first In the cue of passive sola~ the 
S2,000expended and 20S of the credit applies only to the mate-
next 58000 expended. rials and COll)ponents whose soi. 

purpose Is to transmit or use solar · 
radiation; components that serve 
a dual purpose, e.a .• they have 
a slplficant structural fu.nction, 
are not Included. 

NATIONAL ENERGY CONSERVA· 
TION POLICY ACT OF 19711 
(NECPA) 

- Solar E'*llY Loan Prosram 
$100 million prosram admln- lmpacis residential space/water 
lstered by HUD that will , . . '-tins and coolina. displacin1 
pmvide loans up to 58000 Nctricity, oil, and natural ps. 
to~ and builders Theflnancinaprosramwill beavail-
for solar equipment in able for 5 years, with repayments 
residential units. due In 15 years. 

' NECPA-lncreased Mortpae 
Limits 
The monpae limits for hous- Impacts space/water 1Matin1 and 

°' 
I 

ina insured by FHA or FMHA 
' 

coollna in l1eW residences displac-

a may be incteaed 20S to Ina electricity, oil, and natural ps. 
account for the increued 
costs of solar ~ systems. 
(active and passive) 

NECPA-Residentlal Utility 
Conservation Proaram 
Requires utilities to offer The NYS Horne Insulation and Impacts residential space/water 
~audits to residential E'*llY Conservation Act requires heatina and coolina. dlsplacln1 
customers ldentifvina utilities to perform these actlvi- ei.ctricitv. oil, and natural ps. 
appropriate~ conser- ties for specified conservation Draft reaulations indicate NYS 
vatlon and solar~ measures, which Include wood fur- will have to audit and offer 
measures and to estimate naces. To be consistent with financln1 for active hot water, 
the likely costs and say. NECPA, the Act may have to be passive space heat, andwind ~ 
inp. Utilities are also amet oded to include solar technolocies. 
recfuired to arranae flnanc-
Ina of any such measures. 

HUD SOLAR RESIDENTIAL 
DEMONSTRATION PROJECTS 
HUD has sponsored S cycles 20 arants _.... made in NYS for hot Impacts =water heatina and 
of demonstration arants to water systems and 11 for passive coolina. isplacina electricity, 
builders/developers and deslan. oil, and natural ps. 
local aovemments for lnstal· 
lation of solar equipment 
(active and passive) in 
residential units and aovern-
ment buildlnp. 

HUD RESIDENTIAL SOLAR HOT 
WATER INITIATIVE PROGRAM 
Provides arants of S400 each To date, 500 arants have been Impacts residential hot water heat· 
for the Installation of -•rded in NYS. ina. displacina electricity. oil, 
solar hot water systems to and natural ps. 
867 downstate~. 
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FEDERAL 

ENERGY TAX ACT OF 1978 

Exempts from the $.04/gallon 
Federal Excise Tax, gasohol 
containing at least 10% 
alcohol produced from agri
cultural products or waste. 

STATE 

REAL PROPERTY TAX EXEMPTION LAW 

Prohibits increased taxes by 
reassessing residential property 
after a solar (active or pas-
sive) or wind energy system 
is installed. 

SOLAR ENERGY PRODUCTS 
WARRANTY ACT 

Requires that every warranty for 
solar energy systems comply with 
regulations issued by the State 
Energy Office. If no warranty is 
offered, this must be clearly stated. 

Solar Access Act 

Requires localities to consider 
solar access as a valid public 
purpose in zoning regulations. 

Certain State agencies are 
encouraging the use of wood 
at government facilities that 
presently burn coal and oil. 

The State Energy Office and PASNY 
are studying the feasibility of a 
10MW wood fired power plant in 
Tupper Lake. 

NYSERDA is compling a State forest 
biomass inventory. SEO will use 
this data to determine how much of 
the existing resource is actually 
accessible for fuel harvest at 
acceptable prices. 

ENVIRONMENTAL QUALITY 
BOND ACT OF 1972 

Allocated $175 million to 
finance up to 50% of the 
cost of a resource reoovery 
project. 
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IMPACTS/COMMENTS 

Impacts residential space/water 
heating and cooling, displacing 
electricity, oil and natural gas. 

To date, approximately 25 people 
have applied for the exemption . 

Impacts space/water heating and 
cooling, displacing electricity, 
oil, and natural gas. 

Impacts space/water heating and 
cooling, displacing electricity, 
oil, and natural gas. 

Impacts institutional space heat
ing, displacing coal and oil. 

The action is designed to stimulate 
wood chip market development. 

The Department of Mental Hygiene 
is installing wood chip burning 
equipment at the Binghamton and 
Gowanda faci I ities. They wi II be 
operating in 1981. 

SEO is investigating wood conversion 
at the Wilton Developmental Center. 

SUNY at Binghamton and Cornell are 
considering conversion to wood. 

Impacts utility generation of elec
tricity, displacing oil. 

Impacts residential/institutional 
space heating, industrial process 
heat, displacing coal, oil, and 
natural gas. 

Impacts automobile use of 
gasoline. 

Impacts power generation by utili
ties; industrial process heat; 
residential/commercial water and 
space heat, displacing coal, oil, 
and natural gas. 

$171.5 million has been reserved 
by legislative appropriation to 
19 projects. The State has 
entered into contract for only 
$75 million of the amount allo
cated by legislative appropriation. 
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FEDERAL 

PUBLIC UTILITY REGULATORY 
POLICIES ACT OF 1978 
(PURPA)- TITLE IV 

Authorizes $10 million per year 
for 3 years in th~ form of low 
interest loans to defray up to 
90% of the cost of feasibility 
studies and licensing efforts 
for hydro projects 
(S:15MW) at 
existing dams. 

Authorizes $100 mi Ilion per year 
for 3 years in the form of low 
interest loans to defray up to 
75% of the cost of constructing 
hydro projects ( s 1SMW) at 
existing dams. 

PURPA §212 

Authorizes FERC to exempt con
duit hydro facilities S 1SMW 
from hydro licensing require
ments of the Federal Power Act. 

FERC has adopted a short form 
license for hydro sites S 1.SMW. 

DOE has selected 4 undeveloped 
hydro sites in NYS to undergo feasi
bility analysis and one project 
has received a partial construc
tion grant. 

STATE 

COMPREHENSIVE RESOURCE RE
COVERY AND SOLID WASTE 
MANAGEMENT PLAN 

A thorough treatment of the solid 
waste management problem of the 
State with recommendations to 
facilitate resource recovery projects. 

NYSERDA has inventoried the State's 
small hydropower potential. 

NYSERDA is sponsoring .3 rounds of 
demonstration projects to redevelop 
nonoperating hydro facilities. 

PASNY has been granted legislative 
authority to pursue development of 
low head hydro in NYS. 
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IMPACTS/COMMENTS 

Impacts power generation by 
utilities; industrial process 
heat; residential/commercial 
water and space heat, displacing 
oil. 

Increases the contribution of hydro 
to electric generation mix, dis
placing oil. 
Municipalities, electric co-ops, in· 
dustriai' development agencies, non
profit organizations, and "other 
persons" (defined in §3 of Federal 
Power Act) are eligible for loans. 
The question of whether electric 
utilities could be considered "other 
persons" under the act, and hence 
qualify for the loans is not 
specified. 

Increases the contribution of hydro 
to electric generation mix, dis
placing oil. 

Increases the contribution of hydro 
to electric generation mix, dis
placing oil. 

Increases the contribution of hydro 
to electric generation mix, dis
placing oil. 

The data indicates there are 3000MW 
of undeveloped hydro power in NYS. 

Increases the contribution of small 
hydro to the electric generation 
mix, displacing oil. 

Nine sites, each with a potential of 
.:S.1.SMW have been selected for the 
first round. They are expected to be 
operational in 1980. 

Eleven sites, of which there are 
.:S. 1.SMW, have been selected for 

the second round. 

Increases the contribution of hydro 
to electric generation mix, dis
placing oil. 

PASNY is developing projects at 
Ashokan and Kensico Reservoirs, 
with a combined capacity of 7.SMW. 

PASNY is considering a feasibility 
study at one site at the Hinckley 
Reservoir near Utica. 



RESOURCE FEDERAL 

POWER PLANT AND INDUSTRIAL 
FUEL USE ACT OF 1978-§212 

Provides an exemption for facil
ities employing cogeneration 
technologies from federal coal 
conversion mandate. 

PURPA-TITLE II 

Authorizes FERC to order a phys
ical interconnection between 
electric utilities and "quali
fying" cogeneration and small 
power production facilities. 

Requires FERC to develop rules 
(by November 1979) for rates of 
purchase of standby power by 
cogenerators and small power 
producers from electric utili
ties and for sales of excess 
power to utilities. The final rules 
were issued in February 1980. 

Requires FERC to prescribe rules 
(by November 1979) for the total 
or partial exemption of cogen
erators and smal I power pro
ducers from the Federal Power 
Act; Public Utility Holding 
Company Act; state laws and 
regulations relating to areas 
other than safety. 

ENERGY TAX ACT OF 1978-
Business Investment Tax Credit 

Provides an additional 10% 
investment tax credit to bus
inesses for io1vestments in 
solar/wind/wood/geothermal 
equipment. 

Also applies to equipment 
for the recycling of waste 
materials. 

and electric supplies are described in Sections IV and V-F, 
respectively. 

An estimate of the conventional fuels displaced by devel
opment of direct renewable resources, solar and wood, is 
presented in Figure V-C-8. This estimate has been incorpo
rated in the base forecast of New York State End Use Energy 
Requirements in Section IV. 

3. ISSUES AND DIRECTIONS 

Federal and State initiatives such as those described in 
the previous section are expected to further the develop
ment of renewable resources, but much remains to be done. 
The existing barriers to new energy systems are complex but 
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STATE IMPACTS/COMMENTS 

Impacts utility/industry steam and 
electricity generation, displacing 
oil and coal. 

Impact all end users of electricity, 
displacing oil. 

Leaves the ultimate determination of 
a "qualifying" facility to FERC 
within general guidelines: 
(a) Cogenerators-produces electri

city and steam or useful energy 
that is used for industrial/ 
commercial heating or cooling 
purposes; owned by a person not 
primarily engaged in generation 
or sale of electricity; falls 
under FERC rules regarding min
imum size, fuel use, and 
efficiency. 

(b) Small Power Producers-pro
duces electricity exclusively 
from biomass waste, water, and 
renewable resources, power pro
duction capacity not to exceed 
80MW (except for exemption 
from Federal Power Act - 30MW); 
owned by a person not primarily 
engaged in generation or sale 
of electricity. 

Impacts industrial/commercial 
space heat/water heat/process heat, 
displacing oil and natural gas. 

they are changeable. Specific issues must be addressed and 
evaluated for each renewable resource. 

A. Solar 

The scarcity of solar installations can be attributed to 
several factors. The penetration of solar into the water and 
space heating market depends heavily on the relative eco
nomics of solar energy compared to conventional fuels. 
One of the major market barriers to solar systems is high 
front end costs. The installed first cost of such systems is 
several times higher than that of conventional energy 
systems. In addition, a conventional energy systtm must be 
retained as a backup. Thus, the solar system cost is not a 



FIGURE V·C-7 
ENERGY CONTRIBUTION OF RENEWABLE RESOURCES 

BASE CASE 

1979 1984 1989 1994 

SOLAR (TBTU) 

: RES/Space Heat .010 .018 .031 .05 
(Active) 

: RES/Space Heat .020 .040 .100 .27 
(Active and Passive) 

WOOD (TBTU) 
: RES/Space Heat 22.0 32.7 35.3 37.9 
. INDUST./Process Heat 6.5 6.8 7.1 7.3 

BIOGAS (BCF) 
: Pipeline (Landfill) 0 2.0 4.5 4.5 
: Sewage Treatment .60 .7 .7 .7 

RECOVERY 

Electricity (MW) 32 208 298 298 
Steam (TBTU) 17.3 23.4 24.0 

SMALL HYDRO (MW) 800 1002 1202 1525 

COGENERATION 
Electricity (MW) 523.5 565.27 654.2 745.1 
Steam (TBTU) 35.4 38.2 45.0 50.4 

FIGURE V-C-8 
CONVENTIONAL FUELS DISPLACED BY DIRECT RENEWABLE RESOURCES IN 1994 (TBTU) 

Oil Natural Gas Coal Electricity -
Solar .21 

Wood 37.0 

Total 37.2 

replacement for a conventional system cost, but an addition 
to that cost. The solar system must therefore show itself 
economical through life-cycle costing. This procedure es
tablishes a consistent basis for comparing a solar system 
dominated by capital (equipment) costs and a conventional 
system dominated by operating (fuel) costs. Unfortunately, 
I ife cycle cost considerations are not the primary concern of 
most decision makers. 

A proper cost comparison is difficult if not impossible. 
Rolled-in pricing of output from new conventional energy 
facilities discriminates heavily against solar technologies 
that are not similarly treated. Average pricing and price 
regulation of conventional fuels have in effect insulated the 
consumer from the true cost of conventional fuels and 
placed solar systems at an economic disadvantage. Solar 
would be able to compete more successfully with conven
tional fuels if subsidies in the forms of increased tax credits 
and low interest loans were made available. 

No clear picture of the impact of solar use on utility loads 
and customer rates has been drawn. Load characteristics of 
electric utilities, together with certain weather conditions 
(periods of low insolation), require generation and trans
mission capacities to .be in .place to meet backup require
ments for solar systems. Solar systems with electric backup 
may have a detrimental effect on utility system load factors 
and result in additional peaking capacity requirements. Spe
cial rate structures may be needed to recover the utility 
cost, thus adversely affecting the overall economics of the 

.06 
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5.3 
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.36 2.6 

.36 2.7 

solar system. Fair rates for this backup energy. must be 
established to encourage the development of solar tech
nology in the State, while at the same time maintaining the 
system load factor and protecting the financial integrity of 
the utility company involved. 

Widespread use of solar wi II continue to be impeded until 
user (homeowners, builders, architects) awareness and con
fidence in solar products is established. The availability of 
capital is also an important element in the development of 
the solar industry. Financing is required by the customer to 
purchase equipment and venture capital is required to estab
lish the solar industry. The financial community has been 
reluctant to,make solar loans and investments because of 
their lack of detailed solar system knowledge. While this· 
situation is improving with time and experience, a sound 
public education effort will speed its progress. 

To this end, New York State has launched an education 
program aimed at informing consumers, builders, and the 
financial community of the benefits of solar technology. 
Th is effort has been dampened, however, by the lack of 
national standards for the performance (thermal, durabil
ity, reliability, and safety) and installation of solar systems. 
The establishment of such standards will help solar applica
tions attain a level of public credibility, thereby facilitating 
issuance of loans, insurance coverage, and a general bolster
ing of private development efforts. 

Research and development of improved solar systems is 
being supported by DOE and the solar industry. Product 



improvement activities include the design of long term 
(several weeks or months) thermal storage systems capable 
of. taking advantage of summer radiation; development of 
highly integrated retrofit systems; continued improvements 
in collectors, controls, and heat exchanger configurations. 

Few negative environmental effects are foreseen from 
solar technology. Manufacture of solar components may 
increase existing emissions at industry locations as produc
tion levels rise, but current environmental control technol
ogies will apply. Any increased emissions will be offset by 
the reduction of emissions later, as working solar systems 
lessen demand for conventional fuels. 

Some potential on-site health and safety issues do exist, 
however. They are fire safety, toxicity of materials, structural 
safety, and aesthetics. Judicious application of existing design 
and analysis techniques and establishment of national per
formance standards will ease these concerns. 

As solar applications become more numerous, action will 
be necessary to ensure solar access. Remedies to solar access 
disputes lie in appropriate land use and zoning provisions 
which protect solar access to consumers without lengthy 
and expensive legal proceedings. New York State has ad
dressed this issue by requiring local governments to con
sider solar access as a valid public purpose in zoning regula
tions in a manner similiar to the way health and safety 
considerations are currently treated. Localities must now 
define the mechanisms to be used in their communities by 
individuals to obtain and secure access to sunlight. 

B. Wood 

High capital costs for equipment are associated with the 
use of wood as a fuel in the residential and industrial sec
tors. These casts have hindered the conversion to wood, 
despite the large price differentials between conventional 
fuels and wood fuel. Subsidies in the form of tax credits and 
low interest financing would help reverse this situation. 

The growth of the woodchip fuel market is presently 
hampered by the reluctance of either producers or indus
trial consumers to enter into a small market. At present the 
only active market forwoodchips is the supply of pulp chips 
to the paper industry. Because of the lack of a readily 
available supply of fuelwood chips, many potential cus
tomers are hesitant to make the financial investment required 
for wood conversion. At the same time, potential suppliers 
are hesitant to invest in whole tree chipping equipment or 
cannot obtain financing because there is limited demand. 
To overcome this problem, government supported industrial/ 
institutional wood conversion demonstration projects are 
needed. Once a number of successful wood conversions are 
completed, others are more likely to convert voluntarily to 
wood fuel, hence, expanding the market for wood chips. 

The informal harvesting of cordwood for residential use is 
often inhibited by landowner fears of liability loss. To date, 
no simple method has been developed to shield from lia
bility a landowner who permits cordwood to be taken from 
his land. 

The use of wood for fuel causes two main environmental 
impacts-those linked to the growth and harvesting of the 
resource and those arising from its use. The growth and 
harvesting of timber raise problems of zoning and land use 
planning, aesthetics, and conflict with recreational land 
uses. Removal of noncommercial wood will also remove 
substantial amounts of organic matter and nutrients from 
the forest ecosystem. Although wood has negligible sulfur 
content, particulates are released when it is burned. This 
poses an immediate air pollution problem as well as a 
subsequent disposal problem; large anounts of ash must be 
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disposed of properly so as not to pose a threat to soil and 
water environments. It must be noted that wood ash is 
useful as a soil conditioner or fertilizer component and 
could be disposed of on agricultural land. 

Finally, the use of wood stoves for residential space heating 
may increase the likelihood of home fires or serious injuries 
from burns. 

C. Resource Recovery 

New York State has taken several steps to promote resource 
recovery activities. The State Environmental Quality Bond 
Act of 1972 allocated $175 million to finance up to 50 
percent of the cost of a resource recovery project. $171.5 
million has been reserved by legislative appropriation to 19 
municipalities submitting applications. However, the State 
has entered into contract for only about $75 million of the 
amount allocated by legislative appropriation. DEC is pres
ently reviewing project allocations to determine what proj
ects have proceeded to a point where the State will enter 
into contract with the facility to commit State funding for 
these projects. DEC anticipates that present legislative appro
priations may be changed due to the feasibility of pro
ceeding further based on the individual merits of each site. 

The Department of Environmental Conservat.ion has also 
prepared a Comprehensive Resource Recovery and Solid 
Waste Management Plan outlining the functions and respon
sibilities of the DEC in this area. Under the Plan, the DEC 
must administer funding from the Environmental Quality 
Bond Act of 1972. It must provide technological assistance 
to local governments on technology selection and review 
and approve plans for new and modified resource recovery 
facilities. It must also promote and develop new and ex
panded markets for recovered resources and develop and 
maintain a resource recovery market data bank of current 
market information. It must consult with private industry to 
find effective ways to encourage and optimize private finan
cial investments in resource recovery in New York State. 

The potential of resource recovery is currently inhibited 
by various barriers. Some, like the fact that resource recovery 
projects do not now possess a proven track record, are 
largely a result of the infancy of the technology and will be 
resolved as greater technical experience is gained. Others, 
like economic problems, can be changed by direct govern
mental and private action. 

The economics of resource recovery projects are rather 
uncertain. Municipal and industrial officials are now reluc
tant to make long-term commitments to materials. Also, 
markets must be established before the technology is select
ed, because the market tends to dictate the technology to 
be used, since the recovery facility must be able to recover 
the products that meet the needs of the purchaser. Another 
consideration is the necessity to involve the private sector 
as much as possible by using revenue bonds and private 
equity (corporate credit) as a tool to secure the necessary 
financing. Most municipalities are not able to raise the 
financing required through a general obligation bond be
cause they are either at, or approaching, their constitutional 
bond limits. The proposals portion of this section discusses 
specific recommendations for overcoming this barrier. 

Environmentally, resource recovery units have negative 
and positive benefits. The reduction of municipal solid 
waste due to separation of recyclable materials and com
bustion of the remaining refuse is a benefit. The recycling of 
materials conserves our finite supplies of natural resources, 
as well as the energy used in mining and processing new 
metals and glass. The fuel is essentially renewable in large 
part so that precious fossil fuels need not be consumed. The 



air quality emissions from refuse combustion differ from 
other fuels. Hydrogen chloride and other organic chemicals 
are produced in significant amounts due to the plastic con
tent of fuels. Heavy metals are volatilized and are absorbed 
onto emission particulates. Since requirements for particulate 
control technology is less stringent for resource recovery 
units than for large fossil-fueled generation stations, both 
particulates and heavy metal emissions are proportionately 
higher for refuse than for these other fuels. The Federal EPA 
has proposed new source performance standards for emis
sions of particulates and smoke from incinerators. However, 
no emission standards have been established for chlorine or 
heavy metals {other than lead}. SOx emissions tend to be 
low, reflecting the low sulfur content of refuse. NOx emis
sions are lower than emissions in a comparably-sized gas 
turbine generator. Demonstrated commercial equipment 
could control such emissions if standards are promulgated 
in the future. These impacts and other phenomena that are 
specifically associated with resource recovery plants are 
further discussed in Appendix F. The environmental benefits 
in waste reduction, non-renewable energy conservation, 
reclamation of recyclable materials, land use, and reduced 
SOx and NOx emissions far outweight the adverse effects of 
particulate and other emissions. 

D. Small Hydro 

Small hydro power development in New York State faces 
several barriers. They are: competing uses of water resources; 
environmental problems; licensing delays; difficulties of 
interfacing non-utility hydro projects with utility grids; and 
economic factors. These problems must be resolved to 
increase the contribution of small hydro to the State's energy 
supply. Recommendations with respect to the key economic 
and institutional barriers are discussed in the Proposals. 

Since water is one of our most basic resources, there is 
frequently competition for any given water body. Municipal 
water needs, disposal of sewage and other waste, industrial 
uses (including powerplant cooling), navigation, recreation, 
agricultural uses, fisheries, aesthetics, flood control, and 
power production often all compete for the same water 
resources. Some of these uses, such as wilderness recreation 
and power production, can often coexist, but not without 
some compromises. 

An example of such a conflict is the location of waste 
disposal sites (either a municipal sewage or industrial site) 
and a hydroelectric facility at an existing dam on the same 
stream. Each of these facilities reduces the dissolved oxygen 
content of the stream with adverse effects on fish and other 
aquatic life. The Department of Environmental Conserva
tion in its issuance of a State Pollution Discharge Elimina
tion System Permit {SPDES) and Section 401 certification 
under the Federal Water Pollution Control Act of 1972, as 
amended, allocates the amount of waste assimilative capacity 
(dissolved oxygen) of the stream which may be consumed 
by each polluter during low flow conditions to assure pro
tection of a balanced population of fish and wildlife. Because 
hydroelectric facilities are not subject to SPDES permits, 
they are not allowed to deplete dissolved oxygen levels at 
low flows, and may be required to cease operation at low 
flow. Also hydroelectric facilities readily produce steady 
cash-flows and there has been a tendency to assign more of 
the cost of protecting the stream conditions to the hydro 
site (relative to other users) than is its "fair share". Many 
prospective hydro developers have argued further that these 
DEC requirements effectively mandate that a hydro site pay 
to clean up a stream polluted by others. It often appears to 
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potential hydro site developers that the DEC tends to exact 
stiffer requirements from hydro sites than from other users 
of water resources. 

During construction of dams, power houses, and other 
major civil works, the environment is changed-by impound
ment or diversion of water and by the operation of gener
ating facilities. The impoundment of water changes sur
rounding landscapes. Such changes may or may not be 
considered negative, but they could be significant. As rec
ognized by the Federal Energy Regulatory Commission (FERC) 
in their new licensing procedures, stricter scrutiny will be 
necessary for projects involving new dams than for similar 
sized projects at existing dams. 

Recognition of the importance of freshwater wetlands in 
the Environmental Conservation Law provides that new dam 
construction is unlikely to occur where wetlands would be 
destroyed. Agricultural lands, through the New York State 
Agricultural and Markets Law, are also afforded protection 
from flooding by dam construction. As the State's demands 
upon water resources have increased, conflicts over new 
dam construction have been acute. Therefore, it is likely 
that most of the new hydro development in New York will 
occur at existing dams. 

The existence of a dam also continues to have environ
mental consequences. Andramous fish, such as salmon, are 
prevented from migrating unless a dam has a fish ladder or 
fish elevator and that increases the cost of such a facility. 
Also, the water quality, particularly the dissolved oxygen 
content, is affected by dams and by operation of power 
facilities at these dam's. The turbulence of flowing water, 
particularly over rapids, aerates the water, replacing the 
dissolved oxygen removed by fish respiration and by micro
organisms that decompose dead organic matter. Dams reduce 
water turbulence upstream and aeration is severely limited. 
However, much, if not all, of the dissolved oxygen lost from 
the waters just upstream of the dam could be returned to the 
water if allowed to flow over the dam spillway rather than 
generating power. Maintenance of aeration is one of the 
problems with respect to water quality when installing or 
reinstalling generating equipment at existing dams. The 
need to protect water quality may dictate that a portion of 
the river flow be passed over the dam rather than through 
the turbines, thereby reducing energy generation and in
creasing costs. 

Streams are also affected by the different modes of 
hydropower operation. The use of small hydro facilities for 
peaking power can cause problems of reservoir level. (In the 
extreme, peaking units might not release water downstream 
for up to 16 hours a day, including weekends, causing large 
changes in reservoir levels.} DEC has limited powers, under 
Article 15 Title 8 of the New York State Environmental 
Conservation Law, to require minimum release from reser
voirs larger than one billion gallons of water located in eight 
downstate counties. In general, the required releases can 
pass through turbines and generate power. The compromise 
between these competing needs require little loss of energy 
generation, only a shift in the timing of generation, which 
may have economic consequences to the powerplant owner. 
This issue may play a role in establishing the potential for 
additional generation facilities on the New York City Water 
Supply System. ln addition, the cost to use the water may be 
an important economic condition. 

Federal and State government regulations have been fre
quently cited as one of the biggest constraints to hydro 
development. The time for licensing, and the numerous 
permits and other procedural requirements complicate the 
construction or rehabilitation of a hydro site. Delays in 
obtaining permits result while one agency waits for ac~ion 
by another. One of the most troublesome delays of this type 



involves the Section 401 certification. The New York State 
Uniform Procedures Act prevents DEC from issuing a Sec
tion 401 water quality certification for a project until it has 
received a draft environmental impact statement or a nega
tive declaration from FERC, the lead federal agency. How
ever, the FERC as a matter of policy does not determine 
whether or not an EIS is required until after all state permits 
have been issued. 

Presently the Council on Environmental Quality is prom
ulgating regulations that are designed to help reduce the 
burden of government approvals on hydroelectric projects 
by reducing the accumulation of extraneous data, by lim
iting the length of EIS, and for joint preparation of EIS for 
state and local governments with similar environmental 
review requirements. 

The maximum benefit to New York State from small hydro 
development can be realized by integrating hydro facilities 
with the existing statewide electric system. Connection with 
the systems allows for maximum use of their energy poten
tial. 

Hook-ups of non-utility hydroelectric sites with the utility 
system, poses some major problems. These problems include 
loss of generation capacity in late summer due to low stream 
flow, equitable pricing of electricity sold from small hydro
electric projects to the utility systems, tariff arrangements, 
the pricing of standby power and wheeling charges to non
utility hydro developers. PURPA addressed the last three 
issues and authorized the FERC to promulgate rules and 
regulations to facilitate the interconnection of small hydro
electric facilities to the grid and for utilities to wheel such 
power produced if so required. 

Private industries, however, may find it economically 
feasible to develop some small sites which utilities could 
not justify. Since an electricity consumer will displace retail 
electricity, he may be able to justify a higher generation cost 
for self generation of power than the cost of a hydro site to 
other wholesale alternatives. The overhead costs for large 
utility corporations to supervise numerous small generating 
facilities· may be considerable, yet it may be economical for 
a corporation situated at an abandoned mill site to operate 
generating facilities for in-house electrical n.eeds with min
imal additional overhead expenses. 

Most of the economic factors curbing hydro develop
ment affect both utility and non-utility sites. Both have high 
initial costs for feasibility studies, environmental assess
ments,-securing permits, licenses, and other approvals. How
ever, selection of a consulting firm experienced in small 
hydro redevelopment may help minimize the cost of feasi
bility studies. 

The costs of feasibility studies and environmental anal
ysis at smaller sites tend to be disproportionately high com
pared with larger sites. The marginal economics of small 
sites therefore may tend to encourage their development by 
companies that can use their electricity on site. Transmis
sion is another cost factor sometimes cited as a barrier to 
hydro development. In most cases, the existing transmission 
lines are adequate to carry excess power from these facili
ties into the grid, keeping transmission costs minimal. How
ever, some hydro sites may be located away from the existing 
grid which increases transmission requirements and costs. 

Another deterrent to small hydro development has been 
the insurance premiums for dam safety. These premiums 
have increased following the recent dam failures in Idaho 
and Georgia. The fact that dams have been in place for 
decades, have been certified as structurally sound by FERC 
before issuance of a license, and continue to be moni
tored and repaired as part of FERC's dam safety program 
have been overlooked by insurance companies in some 
instances. 
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State and local taxes can also be a significant burden to 
small hydro development. Low tax assessments on non
power dams are typically increased substantially when
generating equipment is installed. (The magnitude of the 
increase may not be proportional to the increased value of 
the site, but is based on the assumption that the added tax 
burden will not be significant to the project's consumers.) 

Requiring a developer to pay for environmental mitiga
tion measures, such as fish ladders, may become excessive 
and are a further barrier to development of sites, which no 
government agency has addressed. 

It is not clear how willing the financial community is to 
support smal I hydro development. Those projects of at least 
moderate (2-3MW) size.which sell their entire outputs to a 
uti I ity under long term contracts appear to have ready access 
to long term loans. Those projects, particularly of less than 
1 MW output, which are primarily self-generating units which 
will sell a portion of their outputs to a utility, appear to be 
less favorably viewed. Particularly with the uncertainty over 
how the states will interpret the new PURPA rules to set 
rates for pricing power sold between a self-generator and a 
utility, the economics of such projects are often marginal. 
Marginal projects can obtain financing from the DOE through 
the hydro loan program authorized in Title IV of PURPA. 
However, of the $100 million authorized for FY 1979 for 
construction assistance, only $18 million has actually been 
appropriated. 

Another problem in financing economically viable non
utility small hydro projects is that most corporations require 
both shorter payback periods and higher rates of return on 
investments not directly related to their primary business 
product. Even if the corporation is willing to finance a hydro 
site for self-generation under the same terms it finances its 
other business investments, it will still normally require 
paybacks of 5-7 years compared to the typical utility prac; 
tice of amortizing hydro facilities over 20 to 30 years to, 
generate electricity at competitive prices. 

Changing business, institutional, government, and envi
ronmental attitudes will be necessary to further promote 
and develop the State's hydro potential during the next 15 
years. 

E. Cogeneration 

The New York State Energy Office has been investigating 
the barriers to increased use of cogeneration technologies 
throughout New York State. This investigation has involved 
the cooperation of other State agencies and interested par
ties. It has also used specific analyses conducted for SEO by 
professional consultants and staff. The major findings fol
low. 

• The economics of cogeneration are highly sensitive to the 
prevailing cost of utility service. The primary incentive 
for a nonuti I ity facility owner to enter into a cogeneration 
mode is the cost compared with the cost of purchased 
power. The costs of cogeneration remain relatively con
stant regardless of where the installation occurs. But the 
cost of purchased power varies widely. Therefore, the 
returr1 on investment is much higher in the higher cost 
downstate electric service areas. 

• High capital costs discourage possible investment in co
generation equipment and often delay the return on 
investment beyond an acceptable limit. This is especially 
true in the industrial sector where a company is often 
reluctant to invest large amounts of capital for process 
equipment which would not directly improve the market 
for the company's primary product. As a consequence, 



the company often establishes return on investment cri
teria higher than that applied to direct product invest
ment. 

• Current standby electric rate schedules for potential co
generators are a primary roadblock to increased use of 
cogeneration in the State. If a cogenerator wishes to have 
back-up service from a utility, a demand charge of 100 
percent of peak demand in the present or previous eleven 
months is required by five of the seven regulated utilities 
in New York State. The peak demand is the highest rate at 
which electricity is consumed in any i5 or 30 minute 
period. Thus a cogenerator who consumed his largest 
supply of utility standby electricity during a 15 minute 
period in January will be paying a rate based on that 
demand in November. 

• Lack of a consistent policy among the New York State 
electric utilities on the proper price to be paid to the 
potential owner of a cogeneration facility for his excess 
power further blocks the development of cogeneration. 
Since the process heat and electricity needs of a cogener
ation facility do not always coincide, situations often 
occur where the cogenerator has an excess energy product 
which cannot be used internally. These situations offer 
the cogenerator the opportunity to maximize his invest
ment by selling the excess product. The most probable 
product is normally electricity and the most likely cus
tomer is usually the servicing utility. However, the experi
ence of New York State uti Ii ties with such transactions has 
been limited largely to a few existing cases developed 
under conditions of mutual agreement involving a spe
cific facility at a particular time. Consequently, some 
potential cogenerators are reluctant to further investigate 
cogeneration because of a lack of guidance from the 
utility with respect to such electric sales. 

• The lack of recent involvement by regulated electric 
utilities throughout New York State in cogeneration proj
ects has also constrained cogeneration development. 
Regulated private utilities in other states, like California 
and Texas, have become involved in the financing, own
ership and operation of cogeneration facilities in partner
ship with other industries. New York State utilities possess 
the resources and skills necessary to enter into such viable 
cogeneration ventures. The utilities could integrate the 
electricity produced from cogeneration facilities among 
their total operating capacity thereby reducing reliability 
problems and improving the efficiency of the New York 
power system. Certain utilities, like Consolidated Edison, 
are already thoroughly familiar with cogeneration tech
nology. 

• A perceptual fear of increased environmental regulation 
as a result of cogeneration also limits such activity. The 
validity of these fears may be highly dependent on the 
technology employed, the fuel burned and the size and 
the location of the cogeneration facility. The Federal 
Clean Air Act, most recently amended in 1977, estab
lishes National Ambient Air Quality Standards (NAAQS) 
for sulfur'dioxide (502),total suspended particulates (TSP), 
carbon monoxide (CO), photochemical oxidents (03) and 
nitrogen dioxide (N02) .. Facilities affected by these regu
lations are those which experience cumulative net in
creases in permissible emission rates of 50 tons per year, 
1000 pounds per day or 100 pounds per hour of a specific 
air contamnant (50/1000/100) with each contaminant 
treated separately. One of the air quality conditions facing 
a potential cogenerator concern whether the facility's 
location impacts upon an attainment or non-attainment 
area. This is determined by an area's compliance with 
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NAAQS. The achievement of the 50/1000/100 level for 
cogeneration facilities is highly dependent on the fuel 
burned, the size and the particular cogeneration tech
nology used. Coal and residual oils reach these levels 
(assuming no emission controls) at relatively small capac
ities while the lower emissions of natural gas and distil
late oils allow for the construction of larger facilities not 
affected by these regulations. Similarly, the higher NOx 
emissions of a diesel cogeneration system may prove to 
be a barrier to this technology as compared to others. 

• Perceptions by potential cogeneration facility owners 
that involvement in certain types of cogeneration ven
tures will necessitate the regulation of their business by 
the New York State Public Service Commission limits 
increased cogeneration use. The case by case basis used 
by the Commission in determining jurisdiction over aspects 
of the operation of a cogeneration facility owned by an 
otherwise unregulated business and the broad scope of 
the Commission's statutory authority has discouraged 
some potential cogenerators from exploring the possi
bi I ity of investing in cogeneration. The new PURPA regu
lations may lessen this problem. 

• New technology may make cogeneration more efficient 
and affordable. Fuel cells, which produce electricity and 
thermal energy from chemical rather than combustion 
processes, may become commercially attractive by the 
end of the century. The development of the Binary Rankin 
Cycle, a bottoming cycle with a potential for even greater 
efficiencies, would also open a wider market for cogener
ation. 

• Labor requirements for steam boiler faci Ii ties larger than 
15 pounds per square inch guage (psig) bar certain New 
York State industries from getting involved. An upgrading 
of plant operating staff becomes necessary and operating. 
costs can become an economic burden for small systems. 

4. PROPOSALS 

Figure V-C-9 summarizes the expected energy contribu
tion of renewable resources based on implementation of the 
programs, laws, and regulations adopted by the New York 
State Energy Planning Board to alleviate the barriers dis
cussed in the previous subsection. A detailed accounting of 
the methodology and assumptions made to obtain this energy 
contribution is found in Appendix D-1. Figure V-C-10 shows 
the conventional fuels displaced by solar and wood in the 
proposed case. 

A Generic Proposals 

• Amend Section 210 of the New York State Tax Law to 
provide an additional four percent business tax credit for 
renewable resource investments. 

Section 210 of the New York State Tax Law currently 
provides a business investment tax credit of four percent. A 
doubling of the existing credit for business investments in 
eligible renewable resource technologies to a maximurµ of 
eight percent is recommended. Eligible renewable resource 
technologies would include equipment used in active and 
passive solar systems, small hydroelectric projects, cogen
eration systems, wood boilers, resource recovery systems,· 
wind turbines and other types of equipment as specified by 
regulation of the Commissioner of the New York State Energy 
Office. 

Enactment of the proposal would aid the elimination of 
financial barriers inhibiting business investment in renew
able resources, directly and indirectly create additional jobs 
within New York State, reduce the flow of energy capital 



FIGURE V-C-9 

ENERGY CONTRIBUTION OF RENEWABLE RESOURCES PROPOSED CASE-IMPACT OVER THE BASE CASE 
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from New York State, displace the use of oil within New York 
business establishments, and aid Statewide business devel
opment. 

• Amend the New York State Public Seivice Law to exempt 
certain non-utility owned alternate energy production fa
cilities from Public Service Commission jurisdiction. 

The Public Service Law should be amended to exempt 
certain energy production facilities, including those using 
conventional energy sources more efficiently and those 
using renewable energy resources, as well as their owners, 
from the regulatory jurisdiction of the Public Service Com
mission. These exemptions should ease the concerns of 
some potential alternate energy producers, who are reluc
tant to enter into production activities because of the possi
bility of PSC regulation. Although the primary business 
activities of potential alternate energy producers are unre
lated to the furnishing of energy supplies, the breadth of 
PSC authority combined with the case by case nature of the 
exercise of jurisdiction create uncertainty which may well 
inhibit investments in alternate energy production facili
ties. And, most important, regulation is likely to be unnec
essary because these producers will not hav.e substantial 
monopoly power. 

• Amend the New York State Home Insulation and Energy 
Conservation Act of 1977 to include as a minimum those 
measures necessary to bring the program into conform
ance with the Federal Residential Conservation Service 
Program. 

The Home Insulation and Energy Conservation Act of 
1977 currently requires regulated gas and electric utilities 
within New York State to conduct energy audits and provide 
low interest financing for specified energy conservation 
measures which includes wood furnaces, upon the request 
of residential customers. The Act should be amended to 
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include active and passive solar systems and wind energy 
systems, as defined by the regulations implementing the 
federal Residential Conservation Service Program, as meas
ures to be financed by the utilities and require that residen
tial audits conducted by the utilities provide the cost, 
payback period, and energy savings of such equipment. 

The National Energy Conservation Policy Act of 1978 
establishes a Residential Utility Conservation Service Pro
gram requiring utilities to offer energy audits to residential 
customers identifying appropriate energy conservation and 
solar energy measures and estimating their likely costs and 
savings. Utilities are also required to arrange financing of 
any such measures. The regulations issued by the Depart
ment of Energy to establish this program indicate that the 
solar measures will include active solar hot water and space 
heat, passive space heat, and wind systems. 

The proposed changes to the Home Insulation and Energy 
Conservation Act are in accordance with bringing the New 
York program into alignment with the Federal program as 
described by the regulations. 

The proposed measure provides a mechanism for financing 
certain active and passive solar and wind systems thereby 
reducing the burden of heavy front end costs. This will result 
in an increased penetration of these systems into the resi
dential space and water heating market. 

• Amend the New York State Tax Law to exempt active and 
passive solar, wood, and wind energy systems from state 
and local sales taxation. 

All solar, wood, and wind energy equipment sold within 
New York State is currently subject to imposition of a 4 
percent State sales tax. Under the New York State Tax Law, 
localities in the State can include an additional sales tax of 
up to 4 percent on such systems. Therefore, up to 8 percent 
of the cost of solar, wind, and wood systems can concur
rently be subject to the sales tax. 

FIGURE V-C-10 

CONVENTIONAL FUELS DISPLACED BY DIRECT RENEWABLE RESOURCES IN 1994- IMPACT OVER THE BASE CASE (TBTU) 
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The New York State Tax Law should be amended to exempt 
active and passive solar, wood, and wind energy systems 
from State and local sales taxation. Elimination of the State 
sales tax will help reduce the high front end costs of these 
systems, and promote the increased use of solar, wind and 
wood technologies. 

• Amend the New York State Public Authorities Law to 
allow the Power Authority of the State of New York to 
finance municipal investments in resource recovery and 
small hydroelectric projects. 

Energy development in New York State must include 
resource recovery and hydro facilities to be owned and 
constructed by municipalities. There is a need for a central
ized finance agency to channel funds into these projects. 
Some municipalities will be unable to arrange financing for 
these investments. For others, it would be more economical 
to issue large amounts of bonds on a centralized basis rather 
than have each developer arrange its own financing. 

PASNY should be used as the centralized finance agency. 
PASNY could issue large amounts of bonds ($50-$100 mil
lion) to finance municipal energy projects. The projects 
could be presented to PASNY and if found to be feasible, be 
financed through the centralized fund. Municipalities de
siring to construct waste-to-energy plants or small hydro 
projects would benefit from this proposal. 

Changes to Article 5, Title 1 of New York's Public Authori
ties Law (Power Authority Act) would be required to give 
PASNY authority to finance municipal energy investments. 

B. Solar Proposals 

• Amend Section 606 of the New York State Tax Law to 
provide a refundable personal income tax credit for the 
purchase and installation of active and passive-solar 
energy systems for use in residences. 

New York State should provide a personal income tax 
credit for the purchase and installation of residential active 
and passive solar energy systems in the amount of 25 per
cent of the first $2000 and 15 percent of the next $8000 
expended. The State credit should be refundable so as not to 
unduly bias the credit toward higher income groups. 

Title I, Section 44( of the National Energy Tax Act of 1978 
provides a Federal income tax credit for solar systems in the 
amount of 30 percent of the first $2000 expended and 20 
percent of the next $8000 expended. In addition, a number 
of states have passed income tax credits for solar. California 
has in effect a tax credit for 55 percent of the cost of 
purchase and installation of active and passive solar in 
residences. 

This proposal is consistent with New York State's policy of 
assisting the development of solar technologies and im
proving their marketability, The proposed State tax credit 
would increase the overall effectiveness of the federal tax 
credit and make solar investments more attractive within 
New York State. A study conducted by the Polytechnic 
Institute of New York showed that the rate of return on 
investment in a $2400 solar hot water system installed down
state increased from 19.6 percent without a State tax credit 
to 46.1 percent with the credit. Passage of such a measure 
will make the economics of solar systems more favorable, 
thereby increasing their penetration into the residential 
space and water heating market. 

• The New York State Public Service Commission should 
ensure that reasonable electric back-up rates are pro
vided to customers using renewable resource technolo
gies. 
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A major factor in determining the economic viability of a 
renewable resource technology is the cost of maintaining 
service during "down" times (i.e.' periods of low insolation; 
low stream flow; lack of wind) for the system. Currently, 
there is little consistency between utilities regarding stand-by 
rates for such systems. These rates and regulations are so 
varied and intricate that the value of energy from renewable 
technologies will be different at practically every site. Gen
erally, back-up rates have discouraged non-utility operators 
through the imposition of high demand charges. In some 
utility jurisdictions, this charge reflects 100percent of peak 
demand during the present or previous eleven months, often 
unfairly exaggerating the cost of the service to the utility. 

The Public Service Commission should encourage the 
creation of stand-by rates for all customers using renewable 
resource systems which reflect the marginal cost of back-up 
service while ensuring that the customers and the share
holders of the utility do not subsidize these energy systems. 
More realistic rates will encourage the use of renewable 
energy systems, accurately reflect the cost of service to the 
utility and make more efficient use of the State's available 
energy resources. 

• Require the New York State Office of General Services to 
use splar technology in all new construction, where life 
cycle cost comparison with conventional energy systems 
and practices shows it to be economic and feasible. 

New York State government should take the lead in sti mu-
lating the market for active and passive solar systems. It is 
recommended that the Office of General Services be required 
to use solar technology in all new construction, where life 
cycle cost comparison with conventional energy systems 
and practices shows it to be economic and feasible. Cur
rently the Office of General Services uses life cycle cost 
analysis, in its energy efficiency procurement practkes with 
respect to energy conservation in State buildings and oper
ations. The use of life cycle costing for active and passive 
solar systems would be an extension of the procurement 
practices presently used by the State. 

• Amend Title I, Section 44C(b) (2) of the Federal Energy 
Tax Act of 1978 to include all components of passive solar 
systems within the definition of solar energy property 
eligible for the Federal income tax credit. 

Title I, Section 44C(b)(2) of the Federal Energy Tax Act of 
1978 provides a Federal income tax credit for solar systems 
in the amount of 30 percent of the first $2000 expended and 
20 percent of the next $8000 expended. While the Federal 
income tax credit for solar systems did not explicitly exclude 
passive systems, the subsequent draft regulations issued by 
the Internal Revenue Service severely limited their eligi
bility for the tax credit. According to the regulations, in the 
case of passive solar, the tax credit applies only to the 
materials and components whose sole purpose is to transmit 
or use solar radiation; components that serve a dual pur
pose, e.g., they have a significant structural function, are 
not included. As a result, the costs of roofs, windows 
(including clerestories and skylights), trombe walls, and 
greenhouses do not qualify as solar energy property eligible . 
for the tax credit. 

These structures are an integral part of a passive solar 
system and should be included in the definition of energy 
property eligible for the tax Credit. Passive systems have the 
potential to provide the greatest energy contribution among 
the solar technologies in New York State over the next 15 
years. The proposed measure will aid in the realization of 
that potential. 

• Enact Federal legislation to require the National Bureau 



of Standards to establish performance standards for active 
and passive solar equipment. 

The Solar Heating and Cooling Demonstration Act of 
1974 mandates development of interim performance stand
ards for active and passive solar equipment used in all 
Housing and Urban Development and Depart'ment of Energy 
solar demonstration projects, and for active and passive 
solar systems financed under Federal Housing Administra
tion or Veterans Administration mortgages. Eventually, these 
standards are to become permanent criteria for FHA and VA 
financed housing, but they will not be universally applied 
solar standards in other housing. Although much work toward 
the development of solar standards has been done by a 
number of government agencies and industry associations, 
no consensus has yet been reached on a standard for this 
program or for universal application. The incompleteness of 
national standards for the performance (thermal, durability/ 
reliability and safety) and installation of active and passive 
solar energy systems is a barrier to the acceptance of such 
systems by both the end-user (homeowners, builders, archi
tects) and the financial community. 

National performance standards should be established 
for active and passive solar equipment installed in all build
ings. The establishment of these standards by the Federal 
government will help solar systems attain a level of public 
credibility, thereby facilitating issuance of loans, insurance 
coverage, local code and zoning approval, and in general 
bolstering of private development efforts. 

• Enact federal legislation creating a national Solar Bank 
funded at an initial annual level of $150 million to pro
vide low interest loans for owners and builders of resi
dences and commercial structures for installation of active 
and passive solar systems. 

The Administration has proposed that federal legislation 
be enacted to create a national Solar Bank to provide low 
interest loans for owners and builders of residences and 
commercial stn.ictures for installation of active and passive 
solar systems. The Bank, which will be a government corpo
ration within the Department of Housing and Urban Devel
opment, would pay upfront subsidies to banks and other 
lending institutions, which would in turn permit them to 
_make home improvement and mortgage loans for solar 
investments at interest rates below the prevailing market 
rate. The Bank would be funded at $150 million in its first 
year, financed with monies from the Energy Security Trust 
Fund. The following ceilings would be set on the size of the 
loan or portion of the loan which would be subsidized: 
$10,000 for a single family residence; $5,000 for each unit in 

.. a multifamily residence, not to exceed $500 000 per loan-
$200,000 for a commercial structure. ' ' 

One of the majo·r market barriers to investments in solar 
systems is the high capital costs for equipment. The pro
posed measure provides a mechanism for financing these 
systems, hence reducing the burden of heavy front end 
costs. This will result in an increased penetration of solar 
systems into the residential and commercial markets. 

• Enact national legislation to provide a 20 percent tax 
credit for builders of new passive solar residences and 
commercial buildings. 

The Federal Energy Tax Act of 1978 currently provides an 
income tax credit to homeowners who install residential 
active and passive solar systems in the amount of 30 percent 
of the first $2000 and 20 percent of the next $8000 expended. 
An additional 10 percent-investment tax credit is provided 
for businesses which install active and passive solar equip-
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ment. No special tax treatment has been given to builders of 
solar equipped buildings. 

The Administration has proposed that a tax credit be 
provided to builders of new passive solar residences of one 
to four units. The tax credit will be in the amount of 20 
percent of the cost of passive solar equipment for each unit, 
up to a maximum of $2000 per unit. A tax credit is also 
proposed for builders of new passive solar multifamily 
(greater than four units) and commercial buildings. The tax 
credit for these structures will be in the amount of $20 per 
million BTU estimated design savings per annum for a 
thermal performance at a specified level above the Building 
Energy Performance Standard baseline established pursuant 
to the Energy Conservation and Production Act of 1976. The 
maximum amount of this credit is $10,000 per building. The 
tax credits will be financed from revenues from the Energy 
Security Trust Fund. 

This measure provides a significant new incentive for the 
use of cost effective designs and materials in new buildings 
to take maximum advantage of the direct heating power of 
the sun. 

C Biomass Proposals 

• Fund a New York State Energy Research and Development 
Authority project for the production of alcohol for use in 
gasohol from the cellulosic content of agricultural and 
municipal solid wastes, as well as the starchy byproducts 
of food processing residues. 

Present manufacturers of alcohol for fuel commonly pro
duce the alcohol through fermentation of agricultural feed
stocks, primarily corn. This poses a conflict between use of 
agricultural products for fuel as opposed to food, particu
larly in New York State which imports half of its food grain 
consumption from the Midwest. In addition, large amounts 
of non-renewable fuels are required for the production of 
the agricultural feedstocks. 

Laboratory tests have demonstrated that it may be pos
sible to convert cellulosic wastes into alcohol. Successful 
development of this technique would increase available 
alcohol feedstocks by allowing conversion of agricultural 
and municipal solid wastes, which have high concentra
tions of cellulose. 

The State, through research and development funding 
from NYSERDA, should support this research. Manufacture 
of alcohol from current waste products would enable gas
ohol to become a viable alternative transportation fuel in 
New York State. 

• Amend Title I, Section 44C(b)(1) of the Federal Energy Tax 
Act of 1978 to include wood stoves and furnaces as items 
eligible for the residential energy conservation federal 
income tax credit. 

The Federal Energy Tax Act of 1978 currently provides an 
income tax credit for residential insulation and energy con
servation equipment up to $300 or 15 percent of the first 
$2000 expended. 

Wood systems show a great potential in New York State, 
much greater in the near term than solar systems, and yet 
have been excluded from any kind of special tax treatment. 
Residential wood burning equipment should be included as 
qualifying energy conservation equipment for the federal 
income tax credit. 

The public interest, nationwide and especially in New 
York would be well served by such a tax credit which would 
increase wood use by lowering the capital costs of equip
ment, and decrease utilization of fossil fuels. 



• Create a Federal industrial wood fuel research, develop
ment, and demonstration fund of $50 million. 

The current Department of Energy RD&D budget calls for 
$58 million for biomass research, development, and dem
onstration. This money is directed towards design of an 
integrated biomass utilization system for the conversion of 
biomass into medium-BTU fuel gas. Little, if any, funding is 
available for research, development, and demonstration of 
wood as a direct combustion industrial fuel. 

The lack of a sizeable industrial market for wood chips is a 
major barrier to the production of wood chips. Once a 
number of successful industrial wood conversions are com
pleted, other industries are more likely to voluntarily con
vert to wood fuel, further expanding the market for wood 
chips. Therefore, it is recommended that DOE provide addi
tional demonstration funding in the amount of at least $50 
million, concentrating on industrial wood conversion retro
fits. 

• Enact Federal legislation to make the excise tax exemp
tion for gasohol permanent. 

A provision of the National Energy Act temporarily exempts 
gasahol from the 4 <;:/gallon Federal Excise Tax. This exemp
tion should be made permanent in view of the long-term 
potential of gasohol as a supplemental transportation fuel. 
If land and capital investments for gasohol production are 
to be encouraged, a continuance of this special tax treat
ment must be assured. 

D. Resource Recovery Proposal 

• Enact State legislation to facilitate implementation of 
resource recovery projects. 

State legislation should be enacted to remove existing 
impediments to resource recovery implementation and to 
provide new incentives for such projects. Passage of such 
legislation would provide municipalities with the flexibility 
needed to utilize the emerging technology of resource re
covery in the manner most appropriate to each specific 
.situation. 

The proposed legislation should include provisions to: 

1. Authorize municipalities to award contracts to resource 
recovery facilities through the evaluation of contractor 
proposals based on performance criteria, rather than 
solely on the comparison of bid prices submitted for a 
pre-selected technology; 

2. Give sponsors of certain recovery facilities the option to 
obtain individual permits from separate state and local 
.agencies, rather than through one approval through the 
siting procedures of the Public Service law; 

3. Provide for expanded state financial assistance for meet
ing the costs of resource recovery facilities incurred in 
early implementation stages, prior to construction; 

4. Modify siting and tonnage restrictions placed on New 
York City by existing statutes; 

5. Give New York City the authority to pass a local law 
governing the disposition of certain waste generated 
within its boundaries. 

These and other similar provisions of legislation would 
give municipalities the ability to better implement resource 
recovery. The expanded procurement alternatives, the clear 
procedures for forming regional corporations, the ability to 
select the most expeditious approval procedure, and the 
availability of financial assistance should all facilitate more 
rapid implementation of resource recovery. These factors 
and the ability to form regional corporations should result in 
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greater tonnage being processed. The availability of finan
cial assistance and the encouragement of private financing 
through the regional corporations and the alternate pro
curement procedure should reduce the impact on local tax 
rates. By facilitating resource recovery in these ways, more 
energy can be recovered. 

E. Small Hydro Proposals 

• The Powe.r Authority of the State of New York (PASNY) 
should expand its hydro program. 

PASNY was given legislative authority in 1978 to pursue 
development of small hydro projects in New York State. 
PASNY is currently involved in developing two such proj
ects on the New York City water supply system. 

It is recommended that PASNY, because of its status as a 
corporate municipal instrumentality and political subdivi
sion of the State of New York, become an extensive devel
oper of small hydro projects in New York State. Due to its· 
quasi-governmental status, PASNY does not pay federal 
income tax or local property taxes. Also, PASNY is able to 
issue tax free utility bonds to finance its plants. PASNY, 
through its own initiative, should become actively involved 
in the development of the potential of all existing dams 
owned by New York State. 

• Amend Title Ill, Section 301(a) (3) of the Federal Energy 
Tax Act of 1978 to include small hydro equipment within 
the definition of items eligible for an additional ten per
cent j nvestment tax credit. 

Section 301(a)(3) of the Energy Tax Act of 1978, which• 
presently gives an additional 10 percent investment tax 
credit for specific types of alternate energy property, should 
be expanded to include small hydro equipment, as defined 
in Title IV of the Public Utility Regulatory Policies Act of 
1978 (PURPA) (facilities less than 15 megawatts). Enact
ment of this proposal would result in a 20 percent net 
federal tax credit for investment in small hydro equipment. 
This action would provide a further incentive for industries, 
local government, cooperatives, non-profit organizations 
and other persons to invest in small hydroelectric equip
ment by ensuring a more favorable rate of return on their 
investment than would otherwise be available. 

• Enact Federal legislation to shorten tax lives on small 
hydro equipment to a seven year amortization period. 

The current Federal tax law allows accelerated deprecia
tion on hydropower equipment. However, hydroelectric 
equipment has a longer tax life than most electric gener
ating property. For instance, under the Class Life Asset Depre 
ciation Range System, hydroelectric facilities have a standard 
tax life of 50 years which can be shortened to 40 years to 
provide accelerated depreciation. These lives are long when 
compared to nuclear plants (20 years, 16 years accelerated) 
and steam production plants (28 years, 22.S years acceler
ated) Furthermore, non-utility industries and other compa
nies tend to require a shorte"r term payback on investments 
than do regulated electric utilities. 

It is recommended that industries be allowed to accel
erate the rate at which they amortize investments in small 
hydro facilities of less than 15 MW. As a result, the payback 
period will be made sufficiently attra.ctive to private corpo
rations and investors, and hence stimulate the development 
and construction of these facilities within the State. This 
measure is proper since other investments, which are in the 
national interest such as pollution control facilities, are 
amortized rapidly under Section 169 of the Internal Rev
enue Code. The proposed amortization period is seven years. 



• Extend the applicability of Federal Energy Regulatory 
Commission (FERC) short license form to cover small 
hydro facilities up to 15MW at all existing unaltered dams 
or impoundments. 

In September of 1978, FERC approved a short application 
form for development of small hydro sites (under 1.SMW). 
The purpose of the short form is to stimulate small hydro 
development through expedited licensing procedures which 
allows FERC to dispense with hearings on the need for 
environmental impact statement review for such sites. The 
FERC procedure should be expanded to include small hydro 
facilities under 15 MW at sites with existing impoundments 
and dams that will not be altered, except for the installation 
of generating turbines and minor repairs. This action will aid 
small hydro development Within New York State and the 
nation by streamlining federal financial, environmental and 
safety reviews. 

F. Cogeneration Proposals 

• Request the Board of Trustees of the Power Authority of 
the State of New York to investigate the feasibility of 
PASNY ownership and operation of cogeneration proj
ects. 

High capital costs combined with the reluctance of many 
industries to invest in process equipment not directly related 
to the company's primary product has discouraged the devel
opment of potential cogeneration facilities. This barrier 
might be eliminated by the ownership and operation of 
cogeneration projects by P ASNY. 

A study should be conducted by PASNY to investigate its 
role in the construction and operation of cogeneration facil
ities. The study might also consider the implications of 
PASNY cooperation with municipalities, industries and other 
utilities in joint ventures. The Federal Bonneville Power 
Administration (BPA) has recently initiated a program to 
become actively involved in the financing and operation of 
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cogeneration facilities. PASNY should investigate the BPA 
experience. If it proves feasible, this method ofoperation in 
New York State could demonstrate to other electric utilities 
the viability of cogeneration as a means of generating elec
tricity. 

• The New York State Department of Environmental Conser
vation (DEC) should develop a standardized Environmental 
Impact Statement (EIS) for cogeneration facilities under 
the State Environmental Quality Review Act (SEQRA). 

Case-by-case review of cogeneration facilities by DEC 
under SEQRA would inhibit cogeneration development 
within New York State by imposing regulatory uncertainty 
and costly delays in the initiation of specific projects. DEC 
should avoid the consequences of site specific review by 
developing a standardized EIS applicable to all new cogen
eration facilities within New York State. 

This standardized application should take into considera
tion the inherent efficiencies of cogeneration by measuring 
emissions in relationship to energy produced rather than in 
comparison to total fuel burned, thus reflecting the fact that 
a cogeneration facility burns less fuel than would be required 
to produce heat and electricity outputs separately. 

• Amend Title 111 Section 301 (a)(3) of the Federal Energy 
Tax Act of 1978 to include cogeneration equipment within 
the definition of items eligible for an additional ten per
cent investment tax credit. 

The tax portion of the 1978 National Energy Act provided 
an additional ten percent tax credit for business investments 
in certain energy conservation equipment. Although cogen
eration technologies were included in the original version, 
the final act excludes such investments. Congress should 
enact corrective legislation to make investments in cogen
eration equipment eligible for the ten percent investment 
tax credit. Such action will stimulate cogeneration within 
New York State by lowering the high initial capital costs 
associated with such equipment. 



SECTION V-D 

Natural Gas 

1. INTRODUCTION 

Currently, there is a surplus of natural gas. Furthermore, 
the prospects for increased natural gas supplies over the 

planning period are optimistic. 
Claims of an abundance of natural gas, tend to be greeted 

with confusion and skepticism. Memories of the 1976-1977 

gas crisis have not yet faded. Although this turnaround has 

occurred, a consensus does not exist about the size or 

duration of the present surplus. 
More ir:nportant than quantifying the extent of this sur

plus, however, is understanding the forces that created it. 

First, the shortfall of gas supply in the early 1970's pointed 

clearly to needed changes in Federal regulations that dis

couraged the sale of intrastate gas to the interstate market. 

This problem has been largely alleviated with enactment of 

the Natural Gas Policy Act of 1978 (NGPA). Second, signifi

cant conservation by existing customers has occurred. Third, 

there has been substantial customer attrition and fuel switch

ing, because of restrictions on gas sales. Moreover, shaken 

confidence in supplies has dampened demand. 
The NGPA will encourage future gas production and 

increased interstate gas flow, and conservation will con

tinue if only because prices will continue to increase faster 

than the rate of inflation. Thus, the forces that have helped 

create the current surplus will be with us for some time. 

Although the NGPA may stabilize conventional natural 

gas supplies that otherwise would have continued to rapidly 

deteriorate, growing demand will exceed supplies available 

from this source. Many supplemental sources of gas are on 

the horizon. Clearly, the U.S. will ·move toward diversifica

tion of gas supply sources during this planning period. Early 

recognition of this need through integrated energy planning 

and commitment to this goal will assure that the transition 

from reliance on diminishing conventional domestic gas 

resources to diversified gas supply will be smooth. 
Aside from its availability, there are other factors that 

make natural gas a preferred fuel and that support policies 

to further stimulate demand: 

• Gas is the cleanest major source of energy available 

today. Burning natural gas, on average, results in l/500th 

and l/l500th the SOx emissions of fuel oil and coal respec

tively, and 1/2 to l/IOOth the particulates, CO, hydrocar-
bons, and NOx. . 

• Natural gas is the most efficient burning fuel in current 

use. It is also the most efficient way end-users can meet 

their energy needs. For example, the average efficiency of 
natural gas space heating burners is 68-70 percent com

pared to oi) at 60-62 percent. 

• The present capacity of the interstate and intrastate dis

tribution networks is under-used in many cases. In 1970, 

the sendout in New York State totalled 802 billion cubic 

feet (BCF), some 33 percent higher than the 1977 sendout 

of 604 BCF. Gas use should, therefore, be capable of being 
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increased without major capital expenditure for trans

mission and distribution facilities compared to increased 

electric and oil use. 

• The natural gas delivery system also provides consumers 

with energy at a significant cost savings compared to 

other energy delivery systems. Use of this system can be 

increased, delivering more energy at an even lower unit 

cost. The system is underground, out of sight, nearly fully 

automated, and gas mains can be installed with a min

imum of environmental impact. 

• F.uture sources of natural gas are diverse and include 

the North American continent, conventional, unconven

tional, and renewable sources. While the outlook over 
the planning period for U.S. gas supplies shows increased 

dependence on foreign sources, the New York State Energy 

Office (SEO) predicts that by 1994, the U.S. wi 11 sti II 
satisfy approximately 82 percent of its total demand. 

Moreover, the vast majority of these imports will origi

nate from Western Hemisphere sources. 

New York State production of its indigenous natural gas 

resources will increase steadily over the planning period. 

While the contribution of this gas to the total gas demand in 

the State will remain at a relatively low level, a near dou

bling of production can be expected. New York State gas 

production is projected to grow from an equivalent of 2.6 

percent of demand in 1980 to 4.2 percent of demand in 

1994. 
This Plan reflects a desire to promote and increase gas use 

beyond current trends in order to reduce New York's depend

ence on imported oil. Although they require development 

and stimulation through planning and policy initiatives, 

future supplies are available. 
Natural gas use will increase from 604 trillion British 

Thermal Units (TBTU) in 1980 to 714 TBTU in 1994. In 1980, 

natural gas will account for 29.7 percent of the non

transportation energy used in the State. This will increase to 

31.9 percent over the planning period. 
Implementation of this Plan will result in significantly 

increased gas supplies above those supplies projected in the 

New York Gas Group supply forecast and above the SEO 

demand forecast. For every 75 TBTU/yr of additional gas 

that becomes available by 1994 and displaces oil in the 

residential sector, the estimated annual savings would be 

approximately $127 million, which equates to a total sav
ings of approximately $950 million over the planning period 

(based on Energy Office 1980 fuel prices; savings in 1978 

dollars). For a typical homeowner currently heating with oil, 

conversion to natural gas will save approximately $3,802 (in 

1978 dollars) over the planning period. 
Positive environmental impacts from increased use of 

natural gaswill be significant. Reductions in atmospheric 

emissions will be most dramatic since natural gas burns 

cleanly and efficiently. Air pollutants from natural gas are 

orders of magnitude lower than those from other fossi I fuels. 



Since natural gas will primarily replace oil, the following net 
reductions in air emissions are projected: 

PROJECTED REDUCTIONS IN AIR EMISSIONS 
FROM INCREASED USE OF NATURAL GAS* 

Increased 
Gas Use Particulates SOx NOx 

Year TB TU/yr Tons/yr Tons/yr Tons/yr 
1980 20.5 295.3 5250 1065 
1984 39.9 189.3 5593 1107 
1989 47.0 -178.2 2611 440 
1994 75.6 -401.3 1736 189 

These amounts represent a small percent of the State's air 
emissions from non-transportation sectors, however, such 
reductions can significantly improve local air quality in 
urban areas or in non-attainment areas which experience 
high ambient levels of air pollutants. Other changes in the 
environment, such as water use, thermal discharges, and 
land use, are expected, but will be minimal except on a site 
specific level (See Environmental Impact Statement for 
details). 

The following sections describe the historic development 
of the gas industry; the curtailment era-the 1976-1977 
natural gas crisis-and the current surplus; the institutional 
framework within which the gas industry operates; the cur
rent sources of supply; demand profiles; gas prices and rate 
structures; and future sources of supply. These considera
tions form a backdrop against which to plan for the future 
and to identify issues this Plan must address. 

2. BACKGROUND 

A History 

1) Early Development 

Early use of gaseous fuels in the U.S. involved illumi
nating gas-gas manufactured from coal. The birthplace of 
the U.S. natural gas industry is generally considered to be 
Canadaway Creek in Fredonia, New York (southwest of Buf
falo), where gas was discovered in 1821. However, natural 
gas did not rapidly replace manufactured gas because the 
pipeline technology needed to transport it in quantities and 
at prices that would compete with other energy forms was 
not yet developed. Manufactured gas, therefore, continued 
to dominate the gas market. 

In New York State, gas companies began to develop during 
the first halfof the 19th century. In 1823, gas (manufactured) 
street lighting was provided in New York City. By 1848, 
Buffalo and Rochester had such service and Syracuse was 
soon to fol low. In general, street and house I ighti ng markets 
were opened first, then cooking and refrigeration, and finally, 
the househeating market. 

As recently as 1950, manufactured gas supplied over one 
half of the gas consumed in New York State. The transporta
tion system for natural gas was created during pre- and 

*This is based on increased gas use, per the SEO demand forecast, 
using the NYGAS demand forecast as reference. The NYGAS fore
cast includes approximately 20 BCF more of industrial load in 1994 
than the SEO forecast, which strongly influences the emission 
reductions. Since the lower SEO demand forecast implies more oil 
consumption in this sector, emission reductions decline over the 
planning period as these two forecasts diverge. In fact, particulate 
emissions are shown as increasing. It must be recognized that these 
results are predicated on a comparison of demand forecasts which 
differ with respect to the heaviest contributor to air emissions and 
all such impacts from increase gas as use are positive. 
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post-World War II, when large diameter pipelines from the 
American Southwest were brought on line to eliminate war
time transportation of oil by coastal tanker. When the war 
ended and security of oil supply by coastal tanker was agpin 
assured, the need for more expensive oil pipeline transporta
tion was eliminated. The rapid expansion of the natural gas 
industry commenced when Texas Eastern Transmission Cor
poration purchased oil pipelines from the government and 
converted them to natural gas use. Manufactured gas could 
not be delivered in quantities and at prices competitive with 
natural gas, which was being produced as a by-product of oil 
production, and its use was phased out during the early 
1950' s. Thereafter, New York State's dependence on gas from 
the Southwest grew, until it supplied virtually all of the gas 
load in New York State. This transition from heavy reliance 
on manufactured gas to natural gas is illustrated in Figure 
V-D-1. 

Thus, the last quarter century-the era of Southwest 
gas-was marked by inexpensive, clean energy, rapid growth 
of the gas industry, and increased domestic reliance on 
gaseous fuel. 

Production of natural gas in the Southwest has been 
declining since 1972, and the industry has found it neces
sary to develop supplemental supply sources. These include 
synthetic natural gas (SNG) and liquefied natural gas (LNG) 
for both base load and peak shaving purposes, as well as 
propane-air peak shaving plants. 

2) Curtailments 

Gas supply from conventional sources is a function of two 
factors-proved reserve level and deliverability (production 
rate). Proved reserves provide an indication of the current 
estimated quantity of gas recoverable. The term "deliverability 
life" is used to indicate how long production at a given rate 
can be sustained. 

The ratio of proved reserves to production (R/P), usually 
quoted at years' end, describes the rate of production (con
sumption) in relation to the available resource base. The 
ratio of gas findings to production (F /P) is used to indicate 
whether reserve additions are keeping pace with production 
over a given time period (a ratio of one being break-even). 

Total year-end U.S. proved reserves steadily increased 
until 1968; net U.S. yearly production had also been steadily 
increasing to meetthe growing demand, and in 1968 exceeded 
reserve additions. From 1950 to 1968, gross additions to 
proved reserves in the lower 48 states averaged about 20 
trillion cubic feet per year (TCF/yr). Since 1968, however, 
the average has been less than 10 TCF/yr. This situation is 
graphically illustrated in Figure V-D-2. Stated another way, 
the F/P ratio dropped below one for the first time in 1968 
and since then has remained below one. The 1968 R/P ratio 
was 14.8, but has dropped steadily since-to 10.4in1978. In 
1972, gas production reached a peak and has been declining 
steadily since. In summary, the gas shortage that affected 
gas customers and would-be consumers during the 1970's 
resulted from steadily growing demand and a sharp decline 
in reserve additions (discoveries). 

Concerned over this situation and the outlook for future 
incremental supplies of gas, the New York State Public Ser
vice Commission (PSC) in October, 1971, took the following 
actions: 
• imposed restrictions on the attachment of new customers 

and on increased sales to existing customers; 

• established an order of six priorities for curtailing cus
tomers when necessary; and 

• prohibited sales promotions to attract new or additional 
load. 



FIGURE V-D-1 

GAS UTILITY SALES IN NEW YORK STATE BY TYPE OF GAS 
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FIGURE V-D-2 

U.S. PRODUCTION AND ANNUAL RESERVE ADDITIONS 
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At the same time the Federal Power Commission (FPC), 
required interstate pipeline companies to file curtailment 
plans, and in March, 1973, the FPC established end-use 
oriented, priority of service categories, for curtailment peri
ods. 

Essentially interstate pipelines were required to catego
rize and rank ultimate customers by class in order of impor
tance as follows: residential, process use, and large volume 
boiler fuel use. This meant that New York enjoyed a distinct 
advantage over some other states in that a larger percentage 
of its requirements were high priority. Thus the State suf
fered less from the effects of curtailment. While utilities in 
other states suffered curtailment from contract entitlements 
of up to 70 percent, New York on the average was curtailed 
approximately 22 percent; the entire curtailment was met 
by switching large volume boiler fuel customers to oil. 

In March, 1977, the PSC expanded its former priority of 
service categories to 15, further refining this system based 
primarily on end-use. Later in the same year, the PSC issued 
a long-range attachment policy. This policy is currently 
effective in New York State. 

In 1977, six New York gas utilities petitioned for relief from 
these restrictions based on increased abi I ity of their supplier 
to meet projected demands. The PSC granted such relief. 
Since that time, nearly all the utilities in the State have 
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petitioned for similar relief. This turnabout occurred for a 
number of reasons: 

• Since early 1972, conservation and accumulated attrition1 

reduced demand by approximately 15 percent. 
• New York has a superior end-use profile compared to 

other states, which means even under a moderate curtail
ment, all firm requirements can be satisfied. 

In addition, a number of self-help programs, including 
synthetic natural gas (SNG) and liquefied natural gas (LNG), 
have helped to offset pipeline curtailments. Accordingly, 
these companies were authorized by the PSC to add certain 
levels of residential, commercial and industrial loads. 

3) The 1976-1977 Crisis 

The public's attention to declining gas supplies was not 
really captured until the crisis of the severe 1976-1977 win
ter. Estimated U.S. weekly unemployment reached 1.2 mil
lion, with total direct and indirect losses estimated at $5.5 
billion. New York's peak unemployment was in excess of 
100,000, including school closings, factory layoffs, and 
reduced hours of operation for many commercial estab
lishments. This crisis was, of course, directly a result of the 

1Attrition meant conversion to oil in many cases. 



unusually severe weather experienced that year-an un

commonly cold fall coupled with an exceptionally cold 
January and February. Underground storage2 was drawn to 

an excessively low level problem during the winter months. 

That is, although supplies (reserves) were available, the gas 

consumption rate could not be maintained because of the 

reduced ability to deliver gas from storage. 

4) The Current Surplus 

Since policies affecting the use of the current surplus or 

"bubble" are in flux, it is difficult to project exactly what 

effect this surplus will have on supplies over time. The 

current gas "bubble" that the natural gas industry is experi

encing is likely to occur many more times as new supplies 
enter the marketplace. This will happen because gas supply 

projects will tend to be developed and dedicated in blocks; 

for example, the current surplus is due largely to intrastate 

gas becoming suddenly available to the interstate market. 

Future surges such as Mexican, Canadian, or Alaskan gas 

will produce the same result. Reserve levels could be built 

up, but Federal policies have shifted toward gas as a swing 

fuel, to be used for reducing our reliance on foreign oil. 

Consolidated Edison alone has tentatively been given per
mission to burn up to 60 BCF over the 12 months ending 

June, 1980, to displace approximately 11 million barrels of 

imported oil. 
Demand growth, competitive fuel prices, and the dura

tion of the current surplus will influence the development of 

unconventional gas supplies and increased imports. Based 

on the future projected available supply from imports and 

conventional sources and the projected cost advantages of 

natural gas, the acquisition of all supplemental sources is 

desirable and their pursuit should not be influenced by the 

current surplus. The tendency to focus on acquisition of one 

potential source, at the expense of neglecting others, must 

be avoided. Various potential sources will result in gas 

deliveries in differing timeframes. Development of all sources 

must proceed in a cohesive fashion. 

B. institutional Framework 

1) Private Sector 

a. U.S. 

The gas industry consists of over 10,000 producers (includ
ing the major oil companies), 141 interstate pipeline sup

pliers and about 1,600 local utility distributors of pipeline 

gas. The flow of gas from producer to end-user is not restricted 

to the producer-pipeline-distributor sequence. In fact, in 

each of the three sectors of the industry there are gas 

suppliers selling directly to end-users. There are 26 major 

gas supply companies, with collective production totalling 

11.1 TCF in 1976, about57 percent of total U.S. production. 
The U.S. gas industry serves over 45 million customers 

through extensive underground transmission pipelines that 

span the country, and local distribution systems totalling 

one million miles nationwide. This underground pipeline 

network represents a tremendous capital investment, roughly 
$54 billion, and is, therefore, a valuable asset to all energy 

consumers. Because the bulk of this gas delivery system is 

not visible, its scope and vaiue are easily overlooked and 

unappreciated by the general public. Decreases in natural 

gas customers and/or sales will result in increased cost to 

2The utilization of subsurface geological formations for storing gas 
which has been produced at another location, for the primary 
purpose of increasing deliverability during periods of peak system 
demand. 
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remaining customers as the fixed costs of owning, operating 

and maintaining this system are recovered from a smaller 

sales base. Therefore, the existing gas distribution network 

must be used to the fullest practical extent to assure that the 

future costs of gas, and other energy forms, will be mini

mized. 

b. New York State 

There are 21 gas distribution companies operating in New 

York State. However, 14 of these, represented by their trade 

association, the New York Gas Group (NYGAS), deliver about 

99 percent of the gas within the State. Seven of the NYGAS 

member companies are combination gas and electric utili

ties3 with the remaining seven serving only gas.4 
There are about 4 million natural gas customers in New 

York State, representing service to approximately 13 million 

of the State's population of 18 million. These customers are 

served by over 40,000 miles of pipeline. Thus, New York 

State has about 8.7 percent of the customers and about 4 

percent of the pipeline mileage in the U.S. 
Two of the nations's 13 SNG plants are located in New 

York State, while only three of more than 50 U.S. operational 

LNG peak shaving facilities are located in the State. 

2) Federal Role 

a. Agency Functions 

The United States Department of Energy (DOE), with its 

various branches, establishes and implements Federal energy 

policy and programs that shape our future energy supply 

picture. The Office of the Secretary is its administrative 

seat, providing overall coordination and policy direction. 

Eight assistant secretaries function in specific program areas. 

DOE's role in international affairs is likely to increase, taking 

on increased importance in the national gas supply future as 

the transition from reliance on domestic resources to diver

sified supplies, particularly gas from Canada, Mexico, and 

imported LNG occurs. . 
The Economic Regulatory Administration (ERA) is the 

branch of DOE that administers allocation and pricing regu

latory authorities as well as fuels conversion authorities, 

both primarily affecting petroleum and coal- but also 

including gas. ERA develops, recommends and implements 

energy policies in conjunction with other branches of DOE. 

Specifically affecting natural gas, ERA is responsible for 

approval of energy import projects and development of 

curtailment strategy. 
The Federal Energy Regulatory Commission (FERC) is an 

independent branch of DOE that implements policies and 

most directly affects our gas supply through regulation of 

producers and pipeline companies. Its powers include: 

authorization for the transportation of gas by interstate 

pipelines, including price; implementation of curtailment 
strategies; ratemaking; and rulemaking implementing the 

provisions of the NGPA of 1978 as well as the Natural Gas 
Act of 1938. 

b. National Energy Act 

With enactment of the National Energy Act, there now 

JCentral Hudson Gas & Electri.c Corp., Consolidated Edison Co. of 
New York, Inc., Long Island Lighting Company, New York State 
Electric and Gas Corporation, Niagara Mohawk Power Corp., Orange 
& Rockland Utilities, Inc., and Rochester Gas and Electric Corp. 
4The Brooklyn Union Gas Co., Columbia Gas of N.Y., Inc., Corning 
Natural Gas Corp., National Fuel Gas Distribution Corp., The Pavilion 
Natural Gas Co., Syracuse Suburban Gas Co., Inc., and St. Lawrence 
Gas Co., Inc. 



exists a base case from which not only price, but conven
tional supply, can be projected. In the short term, surplus 
supplies of intrastate natural gas previously bottled up in 
the producing states will be released. In the longer term, the 
economic incentives offered American producers wi II ensure 
an aggressive exploration program, thus stabilizing long-term 
supplies. If projections are correct, gas consumers can have 
an assured supply at prices lower than alternatives such as 
fuel oil and electricity, thereby reducing reliance on imported 
oil. 

The centerpiece of the Act is a scheduled deregulation of 
wellhead prices that will allow producers to plan free of the 
uncertainties that have evolved from past regulatory prac
tices. Additionally, the elimination of the interstate-intrastate 
price distinction will induce surplus gas to flow from the 
producing states to help fill unsatisfied demand in states 
such as New York. The average wellhead price for new 
onshore gas as of June, 1979, was $2.06/MCF contrasted to 
an average of $1.16/MCF for all gas supplies purchased from 
domestic producers. Between now and 1985 the price of gas 
will rise steadily through an escalation mechanism and 
continue upward thereafter when prices for approximately 
60 percent of all supplies will be deregulated. 

i. Incremental Pricing-One of the more controversial sec
tions of the Natural Gas Policy Act of 1978 (NGPA) is 
Title II, which establishes incremental pricing rules for 
newly discovered or higherpriced natural gas sold to 
certain industrial users. Implementation of the incre
mental pricing provisions of the NGPA will occur in two 
stages. Within 12 months of enactment, FERC must prom
ulgate regulations for the pass-through of cost to large 
industrial boiler fuel users of natural gas. Within 18 
months of enactment, FERC must amend its regulations 
to expand the category of industrial facilities subject to 
incremental pricing and seek Congressional approval to 
implement those regulations. These incremental pricing 
provisions, intended to protect residential consumers 
from sharp increases in price, may actually have the 
opposite effect since they may drive industrial customers 
off line, leaving only high priority customers to absorb 
the cost of new gas and the fixed system costs. 

ii. Additional Sections of the NGPA-Additional Authori
ties and Requirements, Natural Gas Curtailment Policies, 
Administration Enforcement and Review, and Coordin
ation with the Natural Gas Act and Effects on State Laws 
are in various stages of review and implementation. FERC 
has yet to sort out the various relationships of certain 
sales, transportation agreements, and co-mingling of the 
inter- and intrastate gas market. Further, natural gas 
curtailment policies have been modified to the extent 
that interstate gas supplies for certain essential agricul
tural and industrial uses generally will not be curtailed 
unless high-prioritys customers are threatened with inter
ruption of service. This is a major departure from the 
in-place curtailment plans that have been litigated since 
early 1971, both at FERC and in the courts. 

3) State Role 

The New York State Public Service Commission (PSC) 
regulates the New York gas distribution companies under 
the authority of Public Service Law, Article 4, Sections 65, 
66, and 66A. PSC's responsibilities include ratemaking 
(including approval-of end-user prices and rate designs, as 

5High-priority user is defined as gas use in a residence, small 
commercial establishment, schools, or hospitals. 
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well as approval of supply project capital expenditures in 
rate base); safety, consumer service; load attachment appro
vals; establishment of curtailment priorities; and siting 
approvals for major pipelines and facilities. 

The New York State Department of Environmental Con
servation (DEC) issues certifications for well drilling onshore 
and offshore in New York State waters, including responsi
bility for implementing the wellhead pricing guidelines in 
accordance with the NGPA. Additionally, DEC has the author
ity, and will soon issue regulations governing the siting of 
LNG facilities within the State. 

4) International 

The top producers of natural gas in 1977, in free world 
countries were, in order, the U.S., Canada, Netherlands, 
Iran, United Kingdom, Romania, West Germany, and Mex
ico. In terms of proved and probable reserves (from conven
tional sources), Mexico and Canada combined are roughly 
equal to the U.S. About one half of free world gas reserves 
are located in the Middle East, with almost 1/4 of that gas in 
one country-Iran. Due to the unstable political conditions 
in that part of the world, and the pricing philosophy of those 
countries, these sources do not appear attractive at this 
time. Acquiring gas supplies from significant producers in 
the Western Hemisphere, (i.e., Canada and Mexico) is there
fore, a logical and desirable strategy. The U.S. is the natural 
marketplace for these sources and should aggressively pursue 
their acquisition. 

As the U.S. gas industry,diversifies its supply sources to 
include such imports, the role of the Federal government 
i.e., negotiating a price with Mexico, Canada, and import 
licensing for LNG projects by the Economic Regulatory 
Administration (ERA)will increase. 

C. Current Supply Sources 

1) Gas Supplies 

The U.S. is nearly self-reliant in meeting its demand for 
natural gas-the largest current domestically produced 
energy source, accounting for about 40 percent of total 
domestic energy production. In 1977, U.S. gas supply source 
components were: domestic production at 93.8 percent; 
imported Canadian Mexican& and LNG (Algerian) at 4.8 
percent; .01 percent, and .05 percent, respectively; and 
SNG at 1.3 percent. Also during 1977, the U.S. exported .055 
TCF, almost double Mexican imports, LNG imports, and 
SNG combined. 

New York State depends almost entirely7 on interstate 
supply companies for its natural gas, however, SNG, lique
fied petroleum gas (LPG), and LNG do play an important 
role in our gas supply picture- especially during peak 
periods. For the 1977-1978 sendout year, the contribution to 
New York State supply from each source was: interstate 
supply companies, 93.6 percent; pipeline imports (Canada), 
.7 percent; SNG, LPG, and imported LNG, 4 percent; and 
New.York State production, 1.7 percent.8 Contracts between 
interstate suppliers and distribution companies fall into two 
general categories: demand-commodity, where the user has 

6The U.S. exported, however, more gas to Mexico in 1977 than it 
imported from that country. 
7Qne New York State distribution company, St. Lawrence Gas Co., 
depends solely on Canada for its gas supply. 
BThis 1.7 percent only includes local production purchased directly 
by NYGAS member c;ompany systems. While total NYS production 
equalled about 2.7 percent of New York State total requirements, 
some of that gas flows into the interstate pipeline network, and was 
not traced back to New York State but is included in the 93.6 
percent from interstate supply companies. 
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Footnotes to Flow Diagram 
Figure V-D-3 

(1) Figures do not necessarily add as they were obtained 
from several sources; the relative proportions give a good 
indication of flow volumes. 
(2) Percent of Company Supplies: indicates the pe(cent
ages of total sources for that Company and percentage of 
total available sources supplied to other pipeline compa
nies. (All of these companies also supply other states.) 
(3) Percent of Company Supply to New York State: indicates 
the percentage of available supplies which that company 
supplies to New York State. (The difference between the 
percent of supplies to other pipelines plus the percentage to 
New York State and 100 percent is the percentage of that 
companies req u i rem en ts for other states.) 
(4) Percent of total New York State direct supplies: indi
cates the percentage of total New York State direct supplies 
which come therefrom. Reliance on these figures, however, 
could be misleading because considering the interconnec
tions between supply companies, actual major indirect sup
plies to New York are somewhat different (see Figure V-D-4). 

New York State Distribution Companies 

Brooklyn Union-The Brooklyn Union Gas Company 
Central Hudson-Central Hudson Gas & Electric Corp. 
Columbia-Columbia Gas of N.Y., Inc. 
Con Ed-Consolidated Edison Co. of N.Y., Inc. 
Corning-Corning Natural Gas Corporation 
LILCO-Long Island Lighting Company 
National Fuel Gas-National Fuel Gas Distribution Corp. 
NYSE&G- New York State Electric and Gas Corp. 
NMPC-Niagara Mohawk Power Corp. 
O&R-Orange & Rockland Utilities, Inc. 
Pavilion-The Pavilion Natural Gas Company 
RG&E-Rochester Gas and Electric Corp. 
St. Lawrence-St. Lawrence Gas Co.; Inc. 
Syr. Suburban-Syracuse Suburban Gas Company, Inc. 

Interstate Pipeline Supply Companies 

Tenneco- Tennessee Gas Pipeline Company 
Algonquin-Algonquin Gas Transmission Company 
Transco- Transcontinental Gas Pipe Line Corporation 
North Penn-North Penn Gas Company 
Tetco- Texas Eastern Transmission Corporation 
Con Gas-Consolidated Gas Supply Corporation 
Columbia-Columbia Gas Transmission Corporation 
NFC Supply-National Fuel Gas Supply Corporation 

call on specific volumes each day or season; and, full 
requirements contracts, where the user can purchase all the 
gas needed to satisfy requirements. Generally speaking, 
much of upstate New York receives its gas under full require
ments contracts from one supplier. Downstate is supplied 
gas under demand-commodity contracts. 

The interstate pipeline companies that supply New York 
State also supply several other states, and are extensively 
interconnected among themselves and with other pipeline 
companies. Figure V-D-3 is a flow diagram showing the 
producers/suppliers for these interstate companies, the rel
ative portions of the gas delivered to the New York distribu· 
ti on companies by each supplier, and the flow through these 
interconnections. Figure V-D-4 identifies the approximate. 
percentage of each interstate supply company's supplies. 
delivered to New York State and the percentage, both direct 
and indirect, of the total gas to New York State provided by 
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each. The ultimate source areas9 of the pipeline gas flowing 
to New York State are: 

Offshore Louisiana 
Onshore Louisiana 
Texas Gulf Coast 
Appalachian-Illinois Basin 
Other 
Gross Imports 

51 percent 
22 percent 
14 percent 

7 percent 
5 percent 
1 percent 

2) Storage and Supplementary Sources 

Demand for gas peaks dramatically in winter, which 
requires that substantial storage and other supplementary 
sources of gas be on hand to meet system load. This is 
accomplished by both interstate supply companies and local 
gas distribution companies maintaining large underground 
storage fields, LNG peak shaving facilities, and SNG plants. 

Total U.S. capacity of underground storage currently used 
is about 5.2 TCF, of which 2.6 TCF is working gas.10 The 
ultimate total capacity of these reservoirs is estimated at 7.2 
TCF. In New York State, the ultimate reservoir capacity is 
about 147 BCF of which about 80 percent is currently uti
lized. 

FIGURE V-D-4 

INTERSTATE PIPELINE GAS SUPPLIES TO NEW YORK 
DIRECT AND INDIRECT 

Percentage 
Interstate of Each Company's Percentage of NYS's 
Supply Supply, Delivered Total Supply 
Company to New York State Direct 1nairect 

Tenneco 3 7 23 

Transco 18 26 29 

Tetco 5 7 22 

Con Gas 28 29 6 

Columbja 3 6 3 

National Fuel 61 21 14 

Algonquin 1 0.4 

N. Penn. 44 2 2 

LNG facilities are used for either baseload (i.e., import 
projects) or for peak shaving. At peak shaving facilities, 
pipeline gas is liquefied during the off-peak summer months 
for use as needed during winter. Total LNG storage capacity 
in the State's three operational facilities is 3.0 BCF. Liquefac
tion capability totals 13.8 MMCF /day11 for these facilities, 
and combined vaporization capability is 569 MMCF/day. 
The two SNG plants in the State are designed to deliver 60 
MMCF/day each. One of these is operated at full capacity 
during winter months and at 60 percent capacity during the 
summer while the other is operated on a peak shaving basis 
3-4 months per year. 

D. Demand Profiles 

1) Current Overview 

U.S. demand for natural gas in 1978totalled19.4 TCF. The 
distribution of this consumption by end use sector was: 
residential/commercial, 37.5 percent; industrial, 41.9 per-

9National Gas Flow Patterns, FPC, February, 1977. 
10The total volume of gas in an underground storage reserve that 
can be withdrawn for consumption during the winter season. 
111 MMCF = one million cubic feet = 0.001 billion cubic feet; 1 

MCF = one thousand cubic feet. 



FIGURE V-D-5 
NEW YORK DEMAND COMPONENTS AS A PERCENTAGE OF TOTAL DEMAND 

Combina-
ti on 
Gas/ 

Straight Elec. 
Statewide1 Upstate2 Downstate3 Gas Co's.4 Co.'s5 

Firm Demand 
Residential Space Heat 51.0 51.4 51.0 54.0 49.0 

Non-Heating 6.0 1.9 10.5 5.0 6.2 

Total 57.0 53.5 61.5 59.0 55.2 

Commercial - Space Heat 15.5 20.0 9.7 13.2 17.3 

Non-Heating 4.5 1.5 8.5 2.3 6.3 

Total 20.0 21.5 18.2 15.5 23.6 

Industrial Space Heat 3.8 5.4 1.8 4.2 3.5 

Process 9.1 15.3 1.2 13.7 5.5 

Feedstock .5 .1 .5 .9 .2 

Other .4 0 0 0 .7 

Total 13.8 21.8 3.5 18.8 10.0 

Other6 4.8 2.3 8.1 4.5 5.1 --
Total Firm Demand 95.7 98.95 91.4 97.7 94.0 

Terminable Demand 
Residential .05 0 .10 0 .09 

Commercial .09 0 .20 0 .16 

Industrial .01 0 .03 0 .03 
--

Total Terminable Demand .15 0 .33 0 .27 

Interruptible Demand 
Residential .26 0 .6 0 .46 

Commercial 1.09 .06 2.4 0 1.95 

Industrial 2.77 .98 5.1 2.25 3.18 

Company Plants .07 0 .2 0 .12 

Total Interruptible Demand 4.20 1.04 8.3 2.25 5.70 

1 All NYCAS Member Companies. 
2 Columbia, Corning, NFC, NYSE&G, Ni Mo, Pavilion, RC&E, St. Lawrence, and Syracuse Suburban. 
3 BUG, Central Hudson, Con Edison, LILCO, Orange & Rockland. 
4 BUG, Columbia, Corning, NFC, Pavilion, St. Lawrence, and Syracuse Suburban. 
s Central Hudson, Con Edison, LILCO, NYSE&C, Ni Mo, Orange & Rockland, and RG&E. 
6 Exchange with Other Utilities, Unaccounted For, Company Use. 

SOURCE: 1979 New York Gas Report (NYGAS). 

cent; transportation (pipeline fuel), 2.7 percent; electricity 
generation, 16.6 percent; and other, 1.3 percent.12 

2) New York State End-Use Profile 

During the last 10 years, the distribution of end-use con
sumption statewide, has changed significantly. In 1968, firm 
requirements totalled about 81 percent of the total load (44 
percent of total load was residential), interruptible require
ments accounted for virtually all the rest, with negligible 
curtailable load. 

By contrast, 1977 firm requirements totalled nearly 96 
percent of the total load (57 percent of the total load was 
residential); interruptible, 4 percent; and terminable/cur
tailable, .15-percent. Basically, the level of firm require
ments was expanded at the expense of the interruptible 
market. (A detailed breakdown of current demand compo
nents [energy use] is provided in Figure V-D-5). 

12EIA Annual Report to Congress, 1978, Vol. II. 
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The change in end-use profile over this 10-year period is 
shown graphically in Figure V-D-6, as changes in the per
centages of each type of load. 

While residential requirements have grown substantially, 
New York is still significantly behind its neighboring states 
and far behind the U.S. in penetrating the residential house 
heating market. Figure V-D-7, is a composite graph showing, 
for the years 1967 to 1977, the total number of residential 
gas house heating customers in New York, the percentage of 
these customers compared to the total number of residen
tial gas customers in New York, and the same totals and 
percentages for the U.S., the Middle Atlantic Region, and 
the New England area. As Hlustrated, New York has the 
lowest penetration into the house heating market among 
existing gas customers. 

The total number of house heating customers grew steadily 
over this period (except for a slight dip in 1972, probably due 
to restrictions) for the U.S. as a whole and the Middle 
Atlantic and New England regions. In New York, however, 
instead of this market being steady, it has been fluctuating, 



FIGURE V-D-6 

END USE CONSUMPTION BY SECTOR 
NEW YORK STATE 
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reflecting both attachment policy and customer perception 
of uncertainties of gas supply and price. 

President Carter has proposed a $2 billion dollar interest 
subsidy, financed through the windfall profits tax on oil, to 
provide loans to owners of oil-heated residential and com
mercial buildings to install conservation measures or con
vert to natural gas. This coupled with the large price differen
tial between natural gas and distillate oil projected through
out the planning period, should result in substantial conver
sion from oil to gas-fired space heating. These factors will 
work to rectify the low gas house heating penetration which 
currently exists in New York State. 

E. NYS Gas Prices and Rate Structures 

Currently gas prices and rate structures vary widely across 
the State. For the purpose of demonstrating this variation, a 
comparison of the Brooklyn Union Gas Company (BUG), 
Niagara Mohawk Power Corporation (NMPC), and National 
Fuel Gas Distribution Corporation (NFC), is sho\vn here. 
These companies were selected because they are represen-

1974 
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Commercial 

Residential 

1975 1976 1977 1978 

tative of regions that have different energy resource attri
butes, (i.e., downstate, central, and western), because they 
each have different primary gas suppliers, and because their 
differing rate structures cover the extremes across the State. 
It is also noteworthy that BUG has the largest number of 
customers in New York and receives the largest annual reve
nues in the State; NMPC has one of the largest gas service 
territories in the State; and NFC has the largest sendout of 
the New York State gas utilities. 

Figure V-D-8 shows the cost of gas, at specified consump
tion levels for residential, commercial, and industrial cus
tomers in each company's service territory. It is noted that 
the cost shown is exclusive of sales tax and surcharge where 
applicable. Figure V-D-9 compares the residential declining 
block rate structure for each company 13 The major differ
ences in price are the result of the fixed costs of distribution 
and transmission since the current average wellhead price 

1JThe first block represents a flat charge paid by all customers, 
whether or not gas is consumed, based upon the installation of 
company equipment such as meters, regulators, service lines and 
including administrative and billing costs. 



FIGURE V-D-7 

RESIDENTIAL GAS CUSTOMERS USING GAS FOR HEATING 
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FIGURE V-D-8 

COMPARISON OF MONTHLY RESID.ENTIAL BILLS OF THREE MAJOR GAS COMPANIES 
(AT RATES IN EFFECT AS OF JANUARY 1, 1979) 

0 20 50 150 300 
Company CCF CCF CCF CCF CCF 

-$- -$- -$- ""$ -$-

Brooklyn Union Cas Company 
Base Rate 5.17 15.11 29.43 70.73 131.73 
Gas Adjustment 0 .43 1.07 3.21 6.42 

TOTAL 5.17 15.54 30.50 73.94 138.15 
National Fuel Gas Distribution 

Base Rate 3.14 6.47 12.46 30.78 58.05 
Gas Adjustment 0 1.73 4.33 12.99 25.98 

TOTAL 3.14 8.20 16.79 43.77 80.63 
Niagara Moha\vk Power Corp. 

Base Rate 3.07 9.35 19.20 43.77 80.63 
Gas Adjustment 0 .30 .76 2.27 4.54 

TOTAL 3.07 9.65 19.96 46.04 85.17 

FIGURE V-D-8 
TYPICAL INDUSTRIAL AND COMMERCIAL BILLS 

FOR THREE MAJOR GAS COMPANIES 
(AT RATES IN EFFECT IN JANUARY, 1979) 

Company and Service Classification 

Brooklyn Union Gas Company Base 
s.c. 2 CAC* 
General Service TOTAL 

Niagara Mohawk Base 
s.c. 3 CAC 
Large General Service TOTAL 

National Fuel Gas Distribution Corp. BASE 
s.c. 1 CAC 
(Buffalo Area) TOTAL 
S.C.3 BASE 
(Jamesport Area) CAC 

TOTAL 

* Gas Adjustment Clause 

of gas is $1.16/MC~. However, !his mix of pricing components 
will begin to reverse itself when the impact of natural gas 
deregulation takes effect. Shown in Figure V-D-10 are esti
mates of final consumer prices through 1994. 

Initially, the percentag€ increases to New York State will 
be modified somewhat because the current average burner 
tip price consists of an approximate 2/3 markup for trans
mission and distribution costs compared to 1/3 for the 
wellhead cost. However, by 1985 when approximately 60 
percent of flowing gas will be deregulated, these fixed costs 
will have less of a stabilizing effect and increases in well
head prices will have more of a direct impact on consumers. 

F. Future Sources 

Potential future U.S. supply sources must be the prime 
consideration in projecting future New York gas supplies, 
which are almost completely dependent upon major U.S. 
pipeline companies. 
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Amount for Amount for Amount for 
1,000 MCF 10.000 MCF 100.000 MCF 

$ $ $ 

4.092.57 39,552.57 393.212.00 
214.00 2,140.00 21.400.00 

4,306.57 41,692.57 414.612.00 
2, 172.01 20,232.31 200,835.31 

143.32 1.433.20 14,332.00 
2,315.33 21,655.51 215, 167.31 

2,609.91 24,638.11 241,835.11 
118.40 1,184.00 11,840.00 

2.728.31 25.822.11 253,675.11 

2.475.68 23.807.48 235,361.48 
40.20 402.00 4,020.00 

2.515.88 24,209.48 239,381.48 

In addition to conventional domestic sources, future 
potential U.S. sources include: increased Canadian imports, 
Mexican imports, Alaskan gas, SNC from coal gasification, 
LNG imports; and gas from unconventional domestic re
sources such as Devonian shales, tight sands, coal bed 
methane, and geopressurized zones. Natural gas has tradi· 
tionally been developed with minimal environmental impact, 
but the development of unconventional sources is not 
without environmental risks. (A further discussion of poten
tial impacts appears in the Environmental Impact State
ment). Acquisition of these supplies will require both a 
commitment to and from the gas industry as well as a 
solidification of federal policy. Clearly, in the future, the gas 
industry must rely more heavily on diversified supply sources. 
But with proper planning and investment, the transition· 
from near total reliance on depleting Southwest reserves can, 
be a smooth one. · 

Future gas supplies to New York State are, therefore, 
projected on the basis of potential future U.S. gas supplies, 



1980 

1984 

1989 

1994 

FIGURE V-D-9 

REGIONAL COMPARISON OF RESIDENTIAL 
DECLINING BLOCK RATE STRUCTURE 
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FIGURE V-D-10 

STATEWIDE AVERAGE FORECASTED 
PRICES OF FUELS DELIVERED TO END-USERS• 

(1978 $/MMBTL) 

Oil Coal Electric 

Distillate Residual 

R·esidential 5.19 19.90 

Commercial 5.05 4.01 16.48 

Industrial 5.05 4.01 2.21 16.48 

Residential 5.91 21.69 

Commercial 5.77 4.61 18.17 

Industrial 5.77 4.61 2.51 18.17 

Residential 6.63 23.33 

Commercial 6.49 5.21 19.60 

Industrial 6.49 5.21 2.80 19.60 

Residential 7.35 24.65 

Commercial 7.21 5.81 20.72 

Industrial 7.21 5.81 3.09 20.72 

* Prices are not reflective of efficiency losses at the burner tip. 
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by applying the historic share of U.S. gas that flowed to New 
York via interstate pipelines. 14 (Details of projected poten
tial U.S. supplies and this forecast methodology are con
tained in Appendix D-2). The resulting New York State supply 
forecast is shown in Figure V-D-11. Also shown is the sensi
tivity of this forecast to loss of supplemental sources. 

The potential of each supplemental gas supply source is 
discussed briefly below: 

1) Alaskan Supply (North Slope) 

Proved North Slope reserves total 26 TCF, with potential 
reserves estimated at 76 TCF. To deliver this gas to market, 
approximately 4,787 miles of pipeline (Alcan project) must 
be constructed, 2,759 miles in Alaska and Canada, with the 
remaining 2,028 miles in the contiguous States. Capacity of 
the line is projected to be 2.4 BCF/day (average) or .876 
TCF /yr, with the potential to increase to 3.4 BCF /day by the 
installation of additional compressor stations, and possibly 
higher by increasing horsepower. 

2) Canadian Supply 

The Canadian National Energy Board (NEB) estimates 
remaining reserves of marketable gas from conventional 
producing areas at 66.1 TCF, with an ultimate potential for 

14A more desirable and logical approach is to develop a forecast for 
the specific interstate pipeline companies serving New York State. 
However, given the time and resource constraints associated with 
this initial plan, including such a forecast herein was not feasible. 
Accordingly, the goal is to develop the data and modelling tech
niques necessary to produce such a forecast for subsequent plans. 

such gas at 147 TCF (with a range of 127to157 TCF). NEB has 
also estimated marketable gas discovered in frontier areas 
at 14.5 TCF, but has not estimated the ultimate potential of 
these sources, which the Geological Survey of Canada esti
mates to be roughly 163 TCF (with a range of 97-302 TCF). 

The current reserve surplus (established reserves only, 
excluding frontier reserves) is calculated by NEB at 3.8 TCF. 
Authorization of additional exports from this surplus has 
been studied and the NEB considers three combinations of 
firm and interruptible volumes licensable. They range from 
a total of 1.6-2.0 TCF over 4 to 8 years, commencing in 1980. 

Aside from established reserves in conventional areas, 
significant gas reserves have been found in frontier areas 
such as Canada's High Arctic. The lack of a transportation 
mechanism has prevented delivery of this gas to market, 
and inhibited further gas exploration in this area. An LNG 
mode is being proposed for delivery to St. John or the St. 
Lawrence River area where conventional pipelines can then 
complete the link with the United States. New York State gas 
distribution companies could expedite development of such 
delivery by joining together, and possibly in combination 
with gas utilities in the greater Northeast area to arrange for 
direct purchase of gas from Canadian pipeline companies. 

3) Mexican Supply 

Proved and probable natural gas reserves in Mexico total 
137.5 TCF, about two-thirds of which is associated with oil 
production, requiring that it be marketed, reinjected into oil 
fields to enhance oi I recovery (to the extent possible), or 
flared as the oil is produced. Early wells have shown a 
gas/oil ratio of 1 MCF/BBL, while newer wells showed gas/oil 

FIGURE V-D-11 

1980 
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1980 
1984 
1989 
1994 

1980 
1984 
1989 
1994 

No Mexican 

678 
699 
744 
810 

No Add'I 
LNG 

686 
695 
755 
808 

NYS SUPPLY FORECAST 
(ALL SUPPLEMENTALS INCLUDED) 

(BCF/yr) 

Low 

641 
653 
681 
729 

Expected 

686 
719 
786 
851 

SENSITIVITY TO LOSS OF SUPPLEMENTALS 
NYS SUPPLY 

(BCF/yr) 
(expected case only) 

No Increased 
Canadian 

679 
708 
755 
802 

No New 
Technologies 

686 
697 
741 
772 

No Mexican & 
Inc. Canadian 

671 
687 
713 
760 

No High BTU 
Coal Gas 

686 
717 
771 
807 

* Mexican, Increased Canadian, Alaskan, Additional LNG, New Technologies, and High BTU Coal Gas. 
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High 

698 
787 
951 

1039 

No Alaskan 

686 
719 
757 
798 

No 
Supplementals* 

671 
638 
593 
539 



ratios up to 6. Delivery of the gas to markets will only require 
construction of a 90-m i le pipeline between the U.S. inter
state pipeline network and the 48-inch, 800-mile pipeline 
already constructed by PEMEX, the government oil compa
ny. 

Six U.S. interstate gas pipeline companies. have contracted 
with PEMEX to purchase up to .3 BCF /day. This supple
mental source of new gas is beneficial to New York State in 
particular, because Tenneco, Tetco and Transco, who com
bined currently supply about 74 percent (indirectly) of this 
State's requirements, have a combined 75 percent share of 
the PEMEX gas. 

4) LNG 

Currently, there are three operational baseload LNG import 
projects in the U.S. These projects rely on the same source, 
Algeria, for a total of 407 BCF/yr of imported gas. An addi
tional LNG project currently under construction will also 
receive its supply, 168.4 BCF/yr, from the same source com
mencing in 1980/81. The estimated average cost of gas to be 
delivered into the pipeline for all these projects is $2.41/MCF 
(as of December 31, 1978). 

As of December, 1978 eight additional LNG import proj
ects were planned which could result in total (additional) 
deliveries of at least 1,695 BCF/yr. (Available cost estimates 
average $3.34/MCF.) The ERA has rejected two LNG projects 
but the applicants are seeking rehearings. In addition to 
increasing supplies, these projects would diversify LNG 
sources to include countries such as Ecuador, Trinidad and 
Tobago, and lndonesia.1s 

5) High BTU Coal Gasification 

Adequate technology exists today to build first gMera
tion high-BTU coal gasification plants, and two such proj
ects are in the active planning stage. The most significant 
constraint is economics, both in terms of attracting capital 
and price treatment for the final product. For example, a 
plant with output capacity of 250 MMCF /day (91 BCF /yr) is 
estimated to cost $1.2 billion, producing gas at a cost of 
about $5-$6/MCF. Therefore, Federal assistance for pricing 
'lrrangements (rolling in vs. incremental), loan guarantees, 
and perhaps direct subsidy of both research, development, 
and pilot plant construction may be necessary; as has been 
provided, for example, to nuclear power for the past 30 
years. In the alternative, it may be necessary for the gov
ernment to finance and own first generation plants that will 
demonstrate the technology on a commercial scale and 
provide the opportunity to refine technology so that investor 
owned second generation plants will produce a more com
petitive product. Considering the overwhelming percentage 
of U.S. fossil fuel resources represented by coal, this poten
tial source of gas should be aggressively pursued. 

The production of organic fuels from coal may cause 
significant environmental impacts. Irrespective of location, 
the siting process must be responsive to problems associ
ated with land use, water requirements, air emissions, noise, 
aesthetic and other adverse impacts which may result from 
such activity. It is expected that the major environmental 
impacts will occur at the site of the conversion facility. The 
use of synthetic fuels in New York, especially if these fuels 
are cleaned during the process, may have a net positive 
environmental impact. SOx, ash, scrubber sludges, and other 
15These countries have been identified as potential sources for 
certain LNG projects being planned (detailed in Appendix D-2, 
Figure D-2-3); natural gas reserves are: Ecuador, 5 TCF, Trinidad and 
Tobago, 8.5 TCF, and Indonesia, 24 TCF (Source: International 
Petroleum Encyclopedia, 1978). 
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environmental impacts from coal which would have been 
combusted in the State will be nearly eliminated by the use 
of these synthetic fuels. Any proposal of such a facility for 
the State, however, will require environmental scrutiny early 
in the consideration of such a proposal. 

If the combustion facility employs cogeneration or another 
more efficient technology, the use of such synthetic fuels 
will represent a positive impact in that more usable energy is 
being generated per unit of resource used. 

New York State gas distribution companies combined do 
not have the ability to finance a coal gasifications plant in 
the State. 

An alternative to a high-BTU coal gasification plant is a 
mu I ti-purpose faci I ity that wou Id co-produce several energy 
forms from coal. The core of this facility would be a 
medium-BTU coal gasification plant, a current proven tech
nology. Three separate plants at the same site would use this 
gas: 

• a combined cycle electric generation unit; 
• a methanol plant; and 
• a methane plant (perhaps even an ammonia plant). 

Preliminary estimates place the total cost of this combi
nation facility at $1.6 to $1.9 billion, for capacities of 
approximately IOOOMW electric generation, 2000 to 2500 
tons/day of methanol, and 50 to 60 MMCF /day of methane. 
That total cost is comparable to the cost of a 1000 MW 
nuclear (or coal) electric generation unit. Additionally, such 
a facility would allow a range of operations within which 
production of a particular energy form can be increased 
(and the others decreased) to meet demand. This is particu
larly suitable to the downstate area with contrasting summer
peaking electric and winter peaking gas loads, solving one 
of the limiting factors in a coal-fired unit operation, the 
requirement that such units be baseloaded. 

Several financing possibilities exist: joint financing by 
electric utilities, gas utilities, and private industry; joint 
financing with the Power Authority of the State of New York 
(PASNY) involved; and perhaps financing through the pro
posed Energy Corporation of the Northeast (ENCONO). 

A technical study is needed to generate basic data re
garding such a project. Because of the complexity of such a 
project, a three-phase approach is required. The first phase 
would entail development of a preliminary plan estimating 
yields of products and costs for at least one plant configura
tion and capacity in addition to environmental constraints. 
A plan to stimulate interest in and solutions to the economic/ 
political problems would also be developed during this 
phase. The second phase would entail identification of a 
very specific plant configuration, unit capacities, operating 
plan, environmental impacts, and capital and operating 
cost estimates. The third phase would be a detailed engi
neering study to provide data for the necessary go/no-go 
decision, including the environmental criteria for the selec
tion of acceptable sites. These phases are estimated to cost 
$200-$300 thousand, several million, and tens of millions of 
dollars respectively.16 

6) New Technologies 

Tapping the vast potential resources of unconventional 
geologic formations requires the development of technolo
gies for economically viable and environmentally compat
ible production of natural gas. The development of several 
of these resources are constrained for environmental rea
sons, and are presently the subject of evalution by the 

16Such a study is recommended in the Coal Plan (Section V-G) and 
is supported by this Plan. 



Office of Environment in the U.S. DOE. President Carter has 
proposed a one billion dollar tax credit for unconventional 
natural gas resources, financed through the windfall profits 
tax on oil. This tax credit would apply to gas· from tight 
sands, shales, and coal seams, at a level of 50 cent/MCF of 
gas produced from these sources. U.S. supply projections in 
this Plan consider four of these potential sources: 

a. Ceopressurized Aquifers 

Geopressurized resources consist of methane trapped in 
sedimentary rock at high pressures, eitl'l"er free or dissolved 
in brine. The resource (gas-in-place) base is estimated at 
3,000to100,000 TCF. The estimated recoverable gas range is 
150 to 2,000 TCF, with 160 TCF estimated recoverable at 
marginal costs up to $4/MCF17 

b. Western Tight Sands 

Tight sandstone formations in the U.S. are estimated to 
contain a total of 793 TCF of gas resources. It is estimated 
that up to 170 TCF of this resource is recoverable at marginal 
costs up to $4/MCF17. 

F. Eastern Shales 

Eastern shales of the Devonian geologic era are estimated 
to contain 600 TCF of gas-in-place. Estimated recoverable 
reserves at ,marginal costs up to $4/MCF17 are 30 TCF. 

d. Coalbed Methane 

It is estimated that 750 TCF of methane may be present in 
shallow and deep coalbeds in the United States. That is 
roughly equal to the total proved and potential natural gas 
reserves in this country. Estimated recoverable reserves at 
marginal costs up to $4/MCF17 are 350 TCF. 

7) New York State Production 

New York State's contribution to the U.S. supply from its 
indigenous resources is expected to grow considerably over 
the planning period and consists of continued onshore pro~ 
duction and development of offshore Lake Erie resources. 

a. Onshore 

Natural gas has been produced from onshore areas, pri
marily western New York State, for many years. Both the 
number of wells and production rate have increased dra
matically since the early 1970's. In the past seven years 
(1972-1978) annual onshore production in New York State 
averaged 7.7 BCF. For the six-year period prior, annual pro
duction averaged 2.9 BCF. The average annual number of 
·gas wells completed during these periods were 197 and 12, 
respectively. Production in 1978 was 13.9 BCF. 

Major environmental concerns are the protection of fresh 
ground water from intrusion of brine, and contamination by 
other hydrocarbons which can co-occur with the gas, or by 
oils, greases, and other chemicals used in the drilling proc
ess. Major land use disruptions have not been a problem in 
western New York and previous land uses usually continue 
during and after gas drilling. 

This trend of increased production will continue over the 
planning period due to several factors: 

i. NGPA of 1978, provides an incentive for increased pro
duction in New York State. This is evidenced by a drilling 
program announced recently by Columbia Gas Trans-

,171975 dollars. 
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mission Company-the Pennsylvania-New York (PENNY) 
program. Under this program, a total of 3500 wells will 
be ,dti,11ed over the next several years, about half of 
whTth''will be in New York State. Approximately 550 
wells are expected to be drilled this year. production is 
expected to reach 60 MMCF/day by 1985. Half a million 
acres are involved and over 500 miles of new pipe must 
be installed in New York and Pennsylvania to deliver the 
gas to market. 

ii. Development of the Devonian shale resources in New 
York State should result from recently announced DOE 
programs to spur unconventional gas resources. While 
the portion of the potential United States Devonian 
shale supply that underlies New York State is small; the 
Devonian shale resource base for all states is very large, 
estimated at 600 TCF. 

111. The encouragement of unitization of as reservoirs. For 
each reservoir, maximum gas recoverability will result 
from careful planning in the placement (spacing) of 
wells. However, a given gas field may underlie a large 
area involving many royalty owners. Individual devel
opment efforts resulting in disproportionate well spacing 
over the field can upset the formation, decreasing ulti
mate recoverability. Unitization is a process whereby 
the limits of a reservoir are established and well spacing 
and field development are approached in a cohesive 
fashion so as to maximize production. Implementation 
of unitization by DEC can increase New York State pro
duction and such a policy should be pursued. 

b. Offshore Lake Erie 

New York offshore Lake Erie resources total 146 BCF. This 
represents about 14.6 percent of total resources (1000 BCF) 
under Lake Erie waters.\[ Ohio-66 percent and Pennsyl
vania-18.8 percent.] DEC expects to open bidding on the 
State's portion of Lake Erie in 1980. Drilling is expected to 
commence between spring and fall in 1981. The Canadian~ 
experience has been good in Lake Erie with an average 65 
percent success rate, indicating a relatively low develop
ment risk. With the proper regulatory treatment, successful 
production can be rapidly developed. Physical restraints 
such as the availability of drilling rigs may, however, be a 
problem. · 

The production of natural gas from the portion of Lake 
Erie formations underlying New York has been evaluated by 
DEC and does not seem to be significantly constrained for 
environmental reasons. 

In summary, the estimated contribution to U.S. supplies 
from New York indigenous resources is shown in Figure 
V-D-12 below. The total contribution equals about 2.6 per
cent of New York total requirements in 1980, but will grow 
steadily to about4.2 percent in 1994-a significant amount. 

C. Issues and Directions 

Planning strategies to assure long-term gas s~pplies on a 

FIGURE V-D-12 

CONTRIBUTION TO U.S. GAS SUPPLY 
FROM N.Y.S. INDIGENOUS RESOURCES 

(BCF/yr) 

Onshore Lake Erie 
Year Production Production Total 

1980 16.2 .3 16.5 
1984 21.0 2.3 23.7 
1989 22.9 4.9 27.8 
1994 23.5 7.5 31.0 



. regional or state basis must rest upon the foundation of 
National Policy The gas industry is in. a state of transition
moving towards diversified supply sources. This movement, 
however, has been impeded by changing federal energy phi
losophies and the resulting dismissal of a number of poten
tial supply source projects. 

Natural gas is not only the largest domestically produced 
fossil fuel, it is also the premium fuel. The environmental 
benefits of its use will bear more firmly on demand for this 
product in the future. 

Domestic production currently accounts for about 94 
percent of the U.S. supply While the future of domestic 
production under the National Gas Policy Act of 1978 is 
uncertain, the prevailing wisdom is that this source of supply 
will decline in the future. However, many new potential 
sources are on the horizon to bolster the industry These 
sources are divided into two categories as follows: 

1) Near Term Potential Sources 

• Mexico-with construction of a mere 90-mile pipeline, 
. 73 TCF/yr can be delivered to the U.S. by 1982, some 4 
percent of present U.S. requirements. 

• Canada-Yearly imports can be inc'reased from the cur
rent . 9 TCF /yr to 1.3 TCF /yr in 1984. 

• Alaska-Construction of a major pipeline is required, but 
gas deliveries will have growing significance by 1989 
when up to .87 TCF/yr is expected. 

• LNG- Imports can increase without construction of major 
new facilities in the immediate future, as many plants 
were designed so that additional storage can be added. 
LNG could contribute up to 1.3 TCF/yr by 1984. 

All of these possibilities require agreements with foreign 
governments, U.S. federal approvals and pricing agreements 
(Alaskan gas will be priced rolled in pursuant to the NGPA). 
Assuming that the southern leg of the Alaskan pipeline is 
completed by 1985, these sources could contribute a com
bined total of nearly 4 TCF/yr to U.S. supplies. 

There are those who are skeptical about increased depend
ency on imports. Yet the U.S. is currently nearly self-sufficient 
in natural gas production, and if Energy Office projections 
are realized, the U.S. would still be over 82 percent self
reliant in 15 years. By comparison, the U.S. is currently 
dependent on imports for nearly half of its oil consumption. 
Use of these energy forms and importation policies need to 
be balanced. 

2) Long-Term Potential Sources 

• Coal Gasification- Phase I Technology is being demon
strated and provides the opportunity to refine and develop 
a second generation process likely to yield a more com
petitive product at substantial volumes toward the end 
of, and beyond, the planning period. 

• New Technologies-Western tight sands, Devonian shales, 
geopressurized aquifiers, and coalbed methane combined, 
represent a tremendous resource base. Economic and 
technological development is needed. 

• Biomass-Can produce a low-BTU gas with limited appli
cations. Improvements in both production and use of this 
gas-source can back out other, non-renewable fuel sources. 

It is apparent that certain supply strategies fall in the 
unproven category-Devonian shale, high-BTU coal gasifi
cation, geopressured methane, etc. Clearly, two aspects of 
these programs must be considered when one reviews the 
financing of such projects: first, substantial research and 
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development funds are needed to bring these supply sources 
on stream; second, private financing appears to be very 
expensive at best, especially considering the return on equity 
and other debt guarantees necessary. This problem can be 
alleviated if the Federal government provides price and 
sales volume guarantees, guarantees of securities issued by 
firms constructing facilities, or guarantees investments 
through direct subsidy as it has dtine for other U.S. indus
tries in the past. Such a system could be financed in whole 
or in part by the federal windfall profits tax on oil compa
nies. 

As indicated herein, U.S. dependence on imported and 
frontier supplies will increase by 1990. Beyond that, frontier 
supply becomes critical if the gas industry is to survive. Ten 
years of planning time has elapsed during which conven
tional gas supplies have diminished and New York's depen
dence on imported oil has passed the critical stage; New 
York must support financing programs that provide public 
and private funds for R&D prototype plants and full-scale 
operations to ensure supplemental gas supplies in 1985 and 
beyond . 

Policies affecting natural gas end-use must be carefully 
evaluated and balanced. Recognition of the environmental 
benefits of using gas in certain applications, discouraging 
gas use in others, and directing natural gas growth patterns, 
must be carefully coordinated with conservation efforts and 
policies affecting other energy forms. Additionally, a long
term natural gas sales policy must be developed to stimulate 
interfuel competition, maximize the in place delivery sys
tem, and ensure proper load balancing of natural gas distri
bution systems. 

3. RECOMMENDED ACTIONS 

• The New York Gas Group (NYGAS) member companies 
should from a consortium, possibly in combination with 
gas utilities in the greater New York-New Enqland area, to 
pursue acquisition of additional economic gas supplies, 
including Canadian gas. Competition with interstate pipe
lines serving New York for the same source of gas should, 
however, be avoided. 

Significant new gas reserves have been found in Canada 
including frontier areas such as Melville Island. The lack of 
an adequate transportation system is one obstacle to deliv
ering this gas to market. Another is the lack of confidence 
that a market exists. An LNG mode is being proposed for 
delivery of the frontier gas to St. John or the St. Lawrence 
River area where the gas would be vaporized and trans
ported to the U.S. via pipeline. Additionally, a surplus of gas 
from conventional sources exists in Canada. As a result, 
development of these frontier areas, as wel I as further explo
ration for additional reserves, is demand-constrained. A blend 
of gas from different sources (i.e., conventional, high Arc
tic, polar gas) could be an economically acceptable and 
reliable supply source by about 1984. A major new market 
would provide Canada with the incentive to develop these 
sources and encourage further exploration. However, if sup
plies are to be secured by 1984, initial agreements with 
Canadian suppliers must be consummated by 1981. The 
northeast area represents the closest market to the proposed 
delivery points for LNG and already has existing supply 
connections to the Trans-Canadian pipeline. 

• NYGAS, the State Energy Office (SEO) and Department of 
Public Service (DPS) should study the feasibility and 
desirability of, and if appropriate, develop a proposal to 
DOE for establishment of a strategic gas reserve. Its report 
should be submitted to the Board within 9 months of final 
approval of this plan. 



Gas deliverability problems could recur. Similarly, an oil 
embargo could cause an oil crisis. The feasibility of devel
oping a strategic gas reserve should be studied by NYGAS 
aod the Energy Office as a means of ensuring against severe 
economic losses in the event of a crisis affecting either fuel. 

Depending on the method of financing, a strategic nat
ural gas reserve can be less costly, on a BTU basis, than 
storing oil. This is not to say that the strategic petroleum 
concept should be abandoned in favor of natural gas which 
can only partially replace petroleum in the marketplace. 
However, supplementing the strategic petroleum reserve 
with natural gas would in effect make the U.S. energy reserve 
a dual-fuel operation. This would benefit consumers of both 
fuels, protect jobs, and prevent economic loss in the event 
of a shortage of either fuel. SEO, NYGAS and DPS should 
carefully evaluate the development of a strategic gas reserve 
for New York State including costs, financing, oil displace
ment potential, and gas reserve potential. 

Upon conclusion of the study, if warranted, a strategic gas 
reserve project proposal should be presented to DOE for 
funding consideration. 

• Natural gas in New York should be priced to consumers in 
a manner that will (1) encourage New York consumers to 
rely on natural gas instead of oil in markets where use of 
gas is an economic alternative to imported oil; (2) en
courage efficient use of gas by all gas consumers; and, (3) 
advance the policies and objectives of this plan. 

Pricing may be far more determinative of the extent of 
interfuel competition than any other factor. This plan seeks 
to reduce New York State's reliance on oil, and therefore, 
pricing of gas supplies and supplemental gas supplies in 
particular, must, consider the interplay between price and 
consumption of alternative fuels and promote the pattern 
and extent of·gas usage sought by this plan. Pricing schemes 
which will impede the expanded use of gas must be avoided 
because of the overriding need to reduce the State's oil 
dependency. 

• Gas supplies should be acquired by New York gas distribu
tion companies or interstate pipelines serving New York: 
they can be delivered to New York markets at a price that 
will be equal to or less than the delivered price of imported 
oil; or (2) whenever it is demonstrated that acquisition is 
in the public interest. Gas rates should be designed, con
sistent with the pricing policy expressed above to maxi
mize the use of such gas. 

Pricing policy and acquisition policy are closely related. 
Since gas and oil are directly-substitutable fuels in many 
applications and markets, the appropriateness of acquiring 
future gas supplies can be judged in reference to the price of 
oil. While this may raise rates to existing gas customers in 
the short-term, it will be in the State's lon_g term best interest 
because it will both decrease oil dependence and spread the 
fixed cost of owning and operating the gas systems over a 
larger sales base as supplies are augmented. 

Further, new sources of gas which cost more than oil may 
be beneficial to a partiCular region in the State when the 
interest of all energy consumers in the region are considered 
and all factors (i.e., job impacts, environmental impacts, 
security of supply, etc.) are considered. Thus, the applica
tion of a benefit-cost test is the only way to determine 
whether acquiring a new source of gas which is more ex
pensive than oil is advisable. 

• NYGAS, SEO, and the DPS should study and report on the 
potential for expanding gas facilities, especially into areas 
not presently served with gas. This report should be sub-
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mitted to the Board within 12 months of final approval of 
this plan. 

Increased availability of natural gas, greater interfuel com
petition, and pursuit of markets with load balancing potential 
wi 11 resu It from carefully planned expansion of gas faci I ities. 
In general, this will benefit consumers, increase choices of 
fuel types, and in the long-run, hold down price. Therefore, 
the potential long-run effects on all energy consumers must 
be the criterion for gauging the customer impacts of such 
market expansion. 

• Any load attachment, curtailment or gas supply related 
expansion project proposed to be undertaken by a gas 
corporation should be ruled upon by the Public Service 
Commission (PSC) in a manner consistent with the poli
cies and objectives of this plan. 

This will assure that increased gas supplies are obtained 
and increased gas load attached in a manner that will insure 
the achievement of the primary objective of this plan-to 
decrease oil dependance. 
• Utilities should be allowed to promote conversion from 

oil to natural gas so long as existing and projected sup
plies are adequate to meet existing and projected demand. 

This simply would assure that aM undue impediments to 
increased gas use are eliminated. 

• Establish an intergovernmental task force under Energy 
Office leadership to coordinate government sector con
version from imported oil to natural gas. 

Recent rules issued by FERC and ERA make direct pur
chase of gas by certain end-users possible. Oil consumption 
in New York State-owned facilities is in excess of 2 million 
barrels per year. Conversion and direct purchase of gas 
should be aggressively pursued in such facilities. SEO should 
assist New York State and other governmental users in deter
mining if they qualify and in filing required applications. 

SEO should also encourage the displacement of oil in the 
governmental sector by coordinating and encouraging the 
use of gas from renewable resources, as well as low and 
medium-BTU gas from coal. 

• The New York State Energy Research and Development 
Authority (NYSERDA) and NYGAS should study and report 
on research and development expenditures needed to 
encourage commercialization of more efficient gas tech
nologies and appliances, including the pulse combustion 
furnace. This report should be submitted to the Board 
within six months of final approval of this plan. 

One of the more promising concepts for improved fur
nace efficiency is the pulse combustion furnace being devel
oped by GRI and jointly sponsored by DOE. Steady State 
efficiencies in the 90-95 precent range have been obtained 
in laboratory testing. Additionally, since the pulse combus
tion furnace does not require a conventional chimney, flue 
losses are virtually eliminated. Commercialization of the 
pulse combustion furnace can result in fuel savings of up to 
30 percent over the existing stock of conventional furnaces. 
New York gas companies should fully support commerciali
zation of this furnace, as it represents a unique opportunity 
to save energy. These demonstration projects should be 
jointly sponsored by NYSERDA and NYGAS. 

• New York State, through its Congressional Delegation and 
through agency intervention, should promote the fol
lowing federal actions to improve U.S. natural gas sup
plies; 
... Expeditious development of a reasonable and com

prehensive North American gas policy that will facil-



supplies. Other strategies also are available to the federal 
government: 

• Expand the size of the national Strategic Petroleum Re
serve and establish a Regional Petroleum Reserve for 
residual type oil in the northeast; 

• Develop a policy that favors crude oil and petroleum 
product imports from more secure North American coun
tries; and 

• Expedite the siting and construction of west-to-east crude 
oil transport routes to deliver Alaskan oil and other new 
crude to inland and Gulf Coast refineries. 

New York State energy policy cannot directly effect ade
quacy of petroleum supplies. State planning, however, can 
increase the flexibility of the State to respond to a wide 
range of unfavorable contingencies and minimize the eco
nomic burden on New Yorkers. Planning should include: 

• An evaluation of extending the Colonial and Buckeye 
Pipelines to the Albany region. Compared to other trans
portation modes, pipeline shipments of petroleum pro
ducts generally are less costly and less likely to be disrupted 
by accidents, weather conditions, and labor disputes; 
and 

• State programs to meet the needs of petroleum users 
affected by supply dislocation, market withdrawals of 
major oil suppliers, and other emergencies. 

The following sections describe national and State histor
ical petroleum supply and price trends and explain the 
institutional structure of the oil industry, the growth of the 
OPEC cartel, the petroleum distribution system serving New 
York markets, and the outlook for conventional and non
conventional petroleum supplies in the forecast period. The 
recommendations that follow are intended to increase avail
ability of worldwide oil, diversify the sources ofoil available 

to the United States, diminish OPEC's power to set oil price 
and supply levels, and reduce the State's economic vulner
ability to sudden interruptions in petroleum supplies. 

2. BACKGROUND 

A. History 

1) United States Supply Trends 

Before 1940, the United States produced more oil than it 
used; therefore, it exported crude oil and refined products. 
By the 1940's, however, the country had become a crude oil 
importing nation, and by 1950 it imported more refined 
products than it exported (see Figure V-E-2). Combined 
imports of crude oil and petroleum products doubled by 
1960 and again by 1970. This rapid increase in volumes of 
imported oil occurred despite steadily expanding domestic 
production through 1970. 

Domestic crude oil production declined in the 1970's and 
imports from foreign sources escalated even faster than in 
the previous decades. Total imports nearly tripled in a 
seven-year period (1970-1977). Only after deliveries of 
Alaskan crude oil arrived at domestic refineries, starting in 
late 1977, was thetrend of increasing dependence on imports 
temporarily reversed. Imports have increased from 36 per
cent of total national supply in 1973 to 44 percent in 1978. 
The major sources of foreign crude oil (as shown in Figure 
V-E-3) are those Persian Gulf arid North African nations 
which produce low to medium sulfur content oil. Imported 
products, principally residual fuel, come primarily from 
Central American and Caribbean refiners. 

During 1973-1979, the group of countries supplying the 
bulk of this foreign oil became a less reliable source of 
petroleum because of their OPEC membership, dependence 
on OPEC crude oil, or their susceptibility to political and 
social unrest. 

FIGURE V-E-2 

TOTAL* 
PRODUCTION . 

U.S. NYS 

1940 1353.2 NA 

1950 2157.1 NA 

1960 2905.4 NA 

1970 4124.5 1.2 

1973 3996.7 1.0· 

1975 3653.6 0.9 

1977 3598.9 0.8 

1978 3733.9 0.8 

PETROLEUM SUPPLY AND DEMAND BALANCES 
1950-1978 
(MMBBL) 

REFINED PETROLEUM TOTAL 
PRODUCTS CONSUMPTION EXPORTS 

(%)Total 
Total Energy U.S. 

U.S. NYS U.S.** NYS 

1334.0 NA NA NA 19.0 
(net) 

2357.0 NA 39.6 NA 113.15 

3586.0 276.4 45.2 55.2 73.0 

5364.0 458.3 44.2 61.0 94.9 

6317.0 483.8 46.7 65.3 84.3 

5958.0 432.6 46.3 64.8 76.65 

6727.0 462:2 48.6 65.6 87.6 

6838.0 475.0 48.4 66.3 120.45 

TOTAL 
IMPORTS 

NYS U.S. NYS 

NA NA 

NA 310.35 NA 

NA 664.3 NA 

NA 1248.3 NA 

NA 2248.9 301.9 

NA 2211.9 258.7 

NA 3215.6 324.5 

NA 2989.3 328.1 

* Total Production includes: crude oil, natural gas plant liquids, lease condensate (generally blended with crude oil for 
refining, consists of pentanes and heavier hydrocarbons). 

** U.S. total energy includes coal used for coking and "other petroleum" used in the industrial sector. 

SOURCE: U.S. Data Annual Report to Congress 1978-U.S. Department of Energy, Energy Information Administration. 
1940 information, Petroleum Encyclopedia, American Petroleum Institute. 

NYS Data New York State Energy Consumption and Supply Statistics, 1960-77, State Energy Office. 
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FIGURE V-E-3 
IMPORTS OF PETROLEUM PRODUCTS 

AND CRUDE OIL 
1977 

(% of total imports) 

Crude Refined Petroleum 
Oil Products 

Country (U.S.) Country (U.S) (NYS) 

Saudi Arabia 20.8 Virgin Islands 21.3 24.4 

Nigeria 17.1 Venezuela 20.1 24.7 

Libya 10.6 Canada 10.9 2.3 

Algeria 8.2 Netherlands 9.6 12.5 

Iran 8.0 Bahamas 7.8 9.4 

Indonesia 7.7 Trinidad 7.1 7.9 

SOURCE: U.S. data-Energy Information Administration, 
DOE, PAD District Supply/ Demand Annual Re
port, 1977. 

State Data-Energy Office estimates. 

The rapid growth in petroleum consumption between 
1950 and 1978 occurred because of its economic, environ
mental, and institutional advantages over other traditional 
energy sources. These factors included: 

• Cheap and apparently dependable oil supplies from for
eign sources prior to 1974 gave oil a price advantage over 
natural gas for residential and industrial use. 

• Ease of handling and relatively favorable. burning quali
ties allowed oil to displace coal in large volumes in the 
utility, industrial, and residential sectors. 

• The national ambient air quality standards established 
pursuant to the Clean Air Act, as amended in 1970, further 
discouraged coal use because of the cost of equipment 
necessary to comply with the Act and its regulations. 

• Large users converting from coal, because of environ
mental restrictions, were dissuaded from opting for nat
ural gas due to supply uncertainties. 

• The growing use of the automobile demanded more gaso
line. 

• Expanded air travel burned increasing amounts of jet fuel. 
• Trucking captured a larger share of an expanding freight 

transportation industry as rail freight declined, greatly 
increasing the demand for both gasoline and diesel fuel. 

2) New York State Supply Trends 

Over the years, New York consumers have been dispropor
tionately reliant on petroleum products in general and on 
imported petroleum products particularly. In 1960, petro
leum accounted for 55 percent of total State energy needs, 
compared to 45 percent nationally (see Figure V-E-2). This 
higher reliance in New York State was partly a result of the 
State's proximity to the original oil-producing regions of 
Pennsylvania, Ohio, and Illinois, and a lack of indigenous 
coal. 

By 1978, petroleum's share of energy sources in New York 
expanded to 66 percent-compared to 48 percent nation
wide. Petroleum products manufactured from foreign crude 
oi I, either at domestic or foreign refineries, accounted for 70 
percent of the State's oil supplies. This has increased from 
62 percent since 1973. Nationally, 44 percent of the total oil 
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requirement is met by foreign crude oil, an increase from 36 
percent in 1973. 

New York State's foreign oil dependence is equally split 
between direct imports of refined products and indirect 
imports of crude oil processed at domestic refineries and 
later shipped into the State. Central and South American 
nations supply 84 percent of the imported petroleum prod
ucts. Venezuela, the Virgin Islands and Netherlands Antilles 
are the largest individual exporters of these fuels. North 
American and European nations supply 6.5 percent of the 
refined oil-most of it from Canada and Italy. Nearly 90 
percent of the imported crude oil refined domestically and 
shipped to New York originates in OPEC nations. Mexico and 
the United Kingdom (North Sea oil)7 combined, supply 
approximately 5 percent. The remaining crude oil arrives in 
small volumes from many sources. 

New York State became dependent on foreign crude oil 
before the rest of the nation, when oi I resources from Eastern 
U.S. production regions began to run out. The lack of an 
in-place delivery system to bring crude oil from the Gulf 
Coast and the increasing availability of foreign crude through 
New York and Philadelphia harbors also hastened the State's 
shift to foreign oil. · 

New York's increasing reliance also results from conver
sions of electric uti I ities and large industrial coal-fired boilers 
following enactment of the Clean Air Act (see Figure V-E-4). 
Regulations implementing the Clean Air Act have been 
enforced more strictly in New York State than other areas of 
the country because of the urban nature of the State and its 
environmental awareness. As a result, residual oil replaced 
coal burned in utility and industrial boilers. 

Unlike foreign refineries, domestic refineries were built to 
produce as much gasoline and distillate-type fuels as possi
ble, at the expense of heavier products. Consequently, to 
satisfy the increased residual requirement on the East Coast 
and the general rise in petroleum demand, oil companies 
built foreign refineries, primarily at Caribbean locations
where construction could proceed at a quicker pace in part 
because of less strict environmental regulations. These cir
cumstances have deepened the State's dependence on for
eign sources of refined oil products. 

3) Organization of Petroleum Exporting Countries (OPEC) 

In 1959 and 1960, worldwide crude oil supplies exceeded 
demand. The eight largest international oil producers, 4 in 
an effort to stimulate consumption, lowered their overseas 
posted selling prices. Because royalty payments to foreign 
governments were based on producer posted prices, this 
action reduced the revenue flowing to the treasuries of the 
producing nations. OPEC was formed in 1960 by Saudi 
Arabia, Iran, Iraq, Kuwait, and Venezuela to prevent further 
losses of revenue. 

These member nations and those that joined over the next 
13 years have different forms of government, different 
national interests and are at different stages of develop
ment. But they do share one common bond: large oil reserves 
and the need for oil revenues to sustain their economic 
well-being. This single overriding interest has enabled the 
cartel to successfully control prices despite many internal 
disputes. 

The OPEC members in the early years of the cartel gener
ally encouraged private international companies to develop 
their oil industry. However, as production capacities ex
panded steadily, the producing nations were less able to 

4British Petroleum (B~), Compagnie Francaise des Petroles (CFP), 
Exxon, Gulf, Mobil, Royal Dutch Shell, Standard Oil of California 
(SoCal), and Texaco. 



FIGURE V-E-4 

OIL-FIRED POWERPLANTS WHICH PREVIOUSLY BURNED COAL 

Estimated Coal 
Consumption Estimated Oil Date of 

Plant Company (MM tons/year) Consumption Conversion** 

Danskammer Central Hudson 0.917 10,126 1970 

59th Street Consolidated Edison 0.083 914 1967 

74th Street Consolidated Edison 0.157 1,737 1967 
Arthur Kill Consolidated Edison 1.137 13,551 1972 

Astoria Consolidated Edison 2.156 23,808 1972 

East River Consolidated Edison 0.485 5,353 1969 
Ravenswood Consolidated Edison 1.380 15,238 1971 

Barrett Long Island Lighting 0.454 5,013 1968 
Far Rockaway Long Island Lighting 1.141 1,563 1958 
Glenwood Long Island Lighting 0.355 3,915 1960 
Port Jefferson Long Island Lighting 0.808 10,026 1964-66 
Albany Niagara Mohawk 0.852 9,405 1970 
Oswego Niagara Mohawk 0.242 2,667 1971 
Lovett Orange & Rockland 0.542 5,981 1974 

TOTAL 9,709 109,297 

* Incremental demand for coal calculated by assuming 6.2 MM BTU/BBL of oil and 25 MM BTU/ton of coal. 

** Oi I savings estimated are from an ICF memorandum to.Ken Woodcock, Federal Energy Administration, October 31, 1974. 
However, savings were never allowed to exceed average oil consumption over the 1975-1977 period at these plants. 

*** Dates of conversion obtained from Fossil Fuel Fired Power Plants in New York State Report, Department of Environmental 
Conservation, 1978. 

SOURCE: ICF, Inc., "Analysis of New York State Coal Supply, Demand and Price: 1979-1994. July, 1979. 

control prices. Realizing this, host governments, particu
larly in 1966 and 1974, began nationalizing private oil com
pany operations. Now the OPEC cartel owns a large propor
tion of the oil reserves and exercises complete control over 
production rates at its own price levels. 

By 1973, OPEC had added eight members and increased 
its share of non-Communist world production to 68 percent 
(see Figure V-E-5). But marker crude pricess until then (see 
Figure V-E-15) had remained relatively stable-between $1.50 

and $2.60/BBL. In October, 1973, after the outbreak of the 
Arab-Israeli war, OPEC unilaterally raised the marker price 
to $5.12/BBL. A further increase to $11.65/BBL followed in 

ssaudi Arabian light crude oil is designated as the marker crude. 
The price of this oil forms the basis for establishing· prices for all 
other grades of OPEC oil, and at present, for all oil sold in the 
international market. Each nation adjusts the marker price for 
several factors, including specific gravity and sulfur content of its 
oil and prevailing tanker rates. 

FIGURE V-E-5 

CRUDE OIL PRODUCTION IN OPEC* NATIONS 
1960-1978 
(1038/D) 

OPEC Production Percent of 
Non-Communist 

Year Arab Nations Non-Arab Nations Total World -- --
1950 1,028.0 2,162.0 3,363.0 35.2 

1960 3,879.0 3,914.0 7,793.0 43.9 

1970 13,237.0 9,344.0 22,581.0 60.8 

1973 17,985.0 12,980.0 30,965.0 67.6 

1974 17,674.0 13,000.0 30,675.0 68.1 

1975 15,965.0 11,170.0 27,135.0 65.6 

1976 18,490.0 12,165.0 30,655.0 68.3 

1977 19,060.0 12,100.0 31,160.0 67.3 

1978 18,590.0 11,350.0 29,940.0 64.8 

* OPEC members: Arab-Kuwait, Saudi Arabia, United Arab Emirates, Algeria, Libya, Qatar, Iraq; Non-Arab-Ecuador, 
Venezuela, Iran, Indonesia, Gabon, Nigeria, Neutral Zone. 

SOURCE: 1950to1970 data-International Petroleum Encyclopedia. 
1973.to 1978 data-Energy Information Administration, DOE, Monthly Energy Review, April, 1979. 
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FIGURE V-E-6 

UNITED STATES DIRECT PETROLEUM IMPORTS FROM OPECa, 1960-1978 
(103 8/0) 

United Arabc 
Saudi Arab Otheb Total Members 

Year Arabia Iran Venezuela Libya Indonesia Emirates Algeria Nigeria OPEC OPEC of OPEC --- --

1960 *84 *34 *911 0 77 0 1 0 208 1,315 111 
1961 73 61 862 0 62 0 0 0 211 1,269 134 
1962 74 49 906 *18 *69 0 0 0 149 1,265 121 
1963 108 63 900 19 63 0 1 0 130 1,284 146 
1964 131 66 933 40 69 3 6 0 114 1,362 200 
1965 158 80 995 41 63 14 9 14 102 1,476 251 
1966 147 89 1,018 69 44 13 4 11 67 1,472 259 
1967 92 71 938 42 66 *5 5 5 35 1,259 149 
1968 74 61 886 114 73 16 6 9 64 1,303 210 
1969 64 46 875 134 89 14 *2 49 61 1,334 215 

1970 30 39 989 47 70 6~ 8 50 38 1,334 148 
1971 128 112 1,020 58 112 79 15 *102 47 1,673 291 
1972 190 142 960 123 164 73 92 251 68 2,063 485 
1973 486 223 1,135 164 213 71 136 459 106 2,993 915 
1974 461 469 979 4 300 74 190 713 88 3,280 753 
1975 715 280 703 232 390 117 383 762 121 3,601 1,383 
1976 1,230 299 700 453 539 254 432 1,025 134 5,066 2,424 
1977 d 1,380 535 690 723 541 335 559 1,143 287 6,193 3,182 
1978 1,134 545 631 641 530 378 630 903 221 5,612 2,912 

a. Organization of Petroleum Exporting Countries. 
b. Includes Ecuador, Gabon, Iraq, Kuwait, and Qatar. 
c. Includes Saudi Arabia, Iraq, Qatar, Libya, United Arab Emirates, Algeria, and Kuwait. 
d. Preliminary. 

NOTE: Includes individual country data prior to their entrance into OPEC. Asterisk indicates year identified countries joined 
OPEC. Data include imports for the Strategic Petroleum Reserve which began in 1977. 

SOURCE: Energy Information Administration, DOE, Annual Report to Congress, 1978, Vol. 2. 

December. In the space of three months the world price of 
oil had risen two and one-half times and demand for OPEC 
crude had not declined. Indeed, despite the Arab Embargo 
imposed against the United States and the Netherlands, this 
country's 1974 direct imports of OPEC petroleum surpassed 
the 1972 level by nearly 60 percent (see Figure V-E-6). 

The economic burden of these and subsequent OPEC 
price increases has disproportionately impacted New York 
State. An estimated 70 percent of all petroleum consumed 
in the State originates in foreign lands, where the costs of 
crude oil and refined products reflect OPEC prices. Nation
ally, only 44 percent of all petroleum consumed is foreign 
oiJ.6 In theory, for every dollar per barrel rise in OPEC oil 
prices, the nation, on average, pays 1.0 ~/gal more for its 
petroleum. In New York the oil bill should increase 1.7 
~/gal-70 percent higher than the rest of the country 

In practice this price differential, when all petroleum 
products are considered, is reduced to some extent by DOE 
crude oil pricing regulations and market forces. Indeed, 
OPEC's impact on gasoline prices is probably equal at both 
the State and national level. New York is most severely 
affected by the price of heating fuels; the State's direct 
dependence on the import market for these products is 
approximately double the national level. Prices of foreign 
refined middle distillates, including home heating oil and 
residual fuels, are tied to the world price of crude oi I. These 
range between $18 and $24/BBL (contract prices). Fuels 
refined from domestic crudes are based on a raw material 
composite cost of $9.tl3/BBL/ roughly half the OPEC price. 
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As middle distillate and residual fueJsB are no longer regu
lated the higher import cost is not necessarily distributed 
equitably across the nation. It more commonly impacts 
solely on the region where these supplies are sold. 

Institutional Framework 

The oil industry is comprised of companies competing in 
the international arena to obtain crude oil from which petro
leum products are refined and sold. At times, the companies 
form joint ventures to undertake the high-cost, high risk 
exploration and development necessary to produce oil from 
foreign oil fields or from the Outer Continental Shelf. 

The domestic operations of these firms, unlike those of 
electric and natural gas utilities, are organized to serve large 
groups of states or portions of many states, rather than 
designated regions within a specific state. Government inter
vention to assure equitable distribution of available sup
plies at fair prices, therefore, is potentially most effective at 
the national level. Regulation at a State level is best applied 
to a State's unique interests. 

&State percentage developed by State Energy Office; national level 
obtained from Energy Information Administration, DOE, Monthly 
Energy Review, April, 1979. 
?foreign crude prices based on July, 1979 OPEC levels and domestic 
crude prices based on March, 1979 composite wellhead costs. 
BPrice differentials between domestic and imported residual fuel is 
only partially offset by benefits to importers under the Entitlements 
Plan (see page 33). 
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FIGURE V-E-10 

FLOW OF PETROLEUM PRODUCTS INTO NEW YORK STATE BY PERCENT, 1977 

PAD II 
0.8% 

PAD Ill 
45.3% 

PAD I 
11 .4% 

NOTE 

Canada 
0.8% 

Albany o 

Other 
imports 

5.0% 

PAD Petroleum adm1n1strat1on for defense districts are geographic groupings of 
states or portions of states as 1dent1f1ed by DOE 

Central and 
South 

America 
29.5% 

Refineries located near Buffalo and Albany combined supply approximately 7.2% 
of petroleum products consumed in the state. 

states (PAD I), and Canada (Figure V-E-10). Imports, how
ever, account for the largest amount of products arriving in 
New York. Fuels enter through New York Harbor, Long Island 
ports, the St. Lawrence Seaway, and the Great Lakes by 
tanker and barge. Light products-gasolines, distillate oil, 
jet fuel, and propane-also arrive through major continental 
pipeline systems. Five pipelines deliver fuels throughout the. 
State. A sixth, the Colonial pipeline, ends at Staten Island. 
Figure V-E-11 traces the routes of the five principal pipe
lines. 

Once product arrives at the State's borders, it flows through 
an intrastate distribution system that is more extensive than 
any other in the Nation. This system consists of a network of 
pipelines, waterways, highways, and railroads (see Figure 
V-E-12). Terminals and storage facilities are located near 
major metropolitan areas and other centers of concentrated 
oil consumption. 

Water routes, shown in Figure V-E-13, include the Barge 
Canal System, which is a series of canals and locks connec-
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ting the Hudson and Mohawk Rivers, Lake Champlain, and 
other lakes in the central region of the State. The system 
extends in a north/south direction from New York City to 
Plattsburgh and east/west from Albany to Buffalo. Short 
branch canals lead off the main routes into Lake Ontario 
and the Finger Lakes. The system does not operate during 
the winter, since much of it freezes or is drained. 

A second water system is used tb barge products from 
large terminals to resellers in Westchester, Bronx, Kings, 
Queens, Nassau, and Suffolk counties. It includes a series of 
inlets, the East River, the Great South Bay, Long Island 
Sound, and New York Harbor (see Figure V-E-13). 

The State and federal highway network completes the 
delivery system, supplements other delivery modes, and ties 
into regions lacking alternative means of transportation. To 
move fuels over the roads, fuel distributors, major suppliers, 
large consumers, and truck leasing companies maintain 
several vehicles. These are supplemented by independent 
carriers. 



shale located in the West. By 1994, however, coal, converted 
to liquid fuels, will likely account for synthetic oil products 
in quantities equal to these other, resources. 

2) Foreign Supplies 

The forecast of foreign supplies incorporates the Presi
dent's July, 1979, announced policy to reduce imports to 4.5 
MMBBL/D below the 8.8 MMBBL/D volume of 1977. Petro
leum imports are projected to decline 46 percent from 8.0 
MMBBL/D in 1978 to 4.3 MMBBL/D by 1989. Over the 
following five years imports are held constant. Reaching 
these desired levels will require a moderate decline through 
1984 and an accelerated decrease through 1989, because 
the rate of reduction must be related to the availability of 
substitute petroleum and non-petroleum fuels and to less 
use of residual oil, the nation's major product import. Both 
of these variables are expected to have their greatest impact 
after 1985. 

During this period of declining imports, Canada and 
Mexico are projected to replace the OPEC cartel as the 
nation's major sources of foreign oil. This shift arises for two 
reasons. First, new Mexican reserve discoveries and a need 
for high petroleum revenues will increase Mexican crude oil 
production, in turn raising that country's export potential. 
Second, the Athabasca tar sand development in Canada, an 
American and Canadian joint undertaking, will reach a pro
duction level as high as 1 MMBBL/D. Some tar sand oil will 
reach refineries in the United States. The expected decline in 
OPEC imports from 70 percent in 1978 to between 12and16 
percent in 1994 of total foreign supply represents a planned 
effort to disengage the national economy from the cartel's 
oil supply. It also reflects a general trend toward reducing 
petroleum use by shifting to alternative fuels and conserva
tion. Increased production of crude oil in non-OPEC nations 
and the emergence of synthetic liquid fuels on a large scale 
also figure in this forecast. The change in imports in the 
"other" category reflects increases in supplies from lesser 

developed countries and China, and a decline in supplies 
mainly residual oil, from Caribbean refiners after 1984. 

8. New York State Petrtoleum Demand Outlook 

Null case and proposed case projections of New York 
State oil demand have been developed for the 1978-1994 
period. Under either scenario, unfortunately, petroleum prod
ucts remain the single largest source of energy in the State. 
The null case forecasts oil use in 1994 holding steady at the 
1978 level of 1.3 MMBBL/D, but accounting for only 57.9 
percent of total energy compared to 66.3 percent in 1978. 
The proposed case would reduce oil consumption to 1.1 
MMBBL/D or 48.5 percent of the total State energy need in 

1994. 

1) Null Case Forecast 

The null case represents a forecast of energy demand by 
end-use and a translation of the electric sector forecast into 
primary energy (see figure V-E-18). This forecast is based 
upon current laws, regulations and construction in pro
gress,and does not include the actions recommended in the 
SEMP. Recent price increases in petroleum products are 
reflected in this forecast. 

In the residential sector, demand for petroleum products 
will decrease steadily during the next 16 years. Actual con
sumption is projected to decline by 23.7 percent between 
1978 and 1994. Real increase in home heating oi I prices wi 11 
accelerate conservation and encourage builders to install 
natural gas or electric (where gas is not available) heating 
systems in new dwelling units. The longer term impact of 
this surge in retail prices will be a major trend toward 
converting existing oil heated homes and apartments to 
natural gas and, to a lesser degree, electricity. 

Industrial use of petroleum is expected to decline 5.7 
percent between 1978and1994. Moderate economic growth 
through 1981, a limited number of conversions from oil to 

FIGURE V-E-18 

End-Use Sectors 

Residential 
Commercial 
Industrial 
Transportation 

Electric Utility 

TOTAL 

Historic 
1978 

2111.7 

498.4 
395.2 
120.1 

1098.0 

559.0 

2670.7 

PROJECTED NEW YORK STATE PETROLEUM DEMAND 
1978-1994 

(Null Case) 

Volume (in TBTU's) Percent of Total Sector Energy 

Forecast Historic Forecast 
1984 1989 1994 1978 1984 1989 

1984.1 1962.1 2085.5 67.6* 63.4* 61.7* 

461.1 424.6 380.2 51.5 46.3 42.0 
388.7 397.6 432.3 58.7 56.0 55.5 
97.4 97.2 113.2 31.6 24.9 24.6 

1036.9 1042.7 1159.8 99.3 99.0 98.8 

562.4 636.6 616.4 44.2 39.4 41.0 

2546.5 2598.7 2701.9 66.2** 61.3** 60.6** 

NOTE: 1. Refer to Appendix C for detailed discussion of the historic and forecast end use data. 

1994 

61.2* 

37.3 
55.1 
26.3 
98.9 

35.0 

57.9*"' 

2. In projecting the null case electric utility demand, the existing generation mix was assumed as modified to include: 

additional SEO small hydro and renewable resource generation (see Section V-C, Renewable Resources), units 

already under construction or approved for construction, ·and additional required capacity divided on an equal 

basis between coal and nuclear fueled facilities. 

* Represents petroleum's share of energy required by end users, defined as consumption of primary energy resources plus 

electricity less fuel burned to generate electric power. 

** Represents petroleum's share of total primary energy required in New York State. 
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c?al, and price induced natural gas substitution will depress 
oil demand through 1989. Consumption will rebound slowly 
by 1994, as the difference between protected industrial 
natural gas and oil prices narrows. 

Oil use in the electric utility sector will increase 10.0 
percent during the 1978-1994 period. Consumption will 
~xpand steadily through 1989 because of the general growth 
in demand for electricity. In 1980, Oswego 6, a 850 MU 
capacity oil-fired generation plant, will come on line to 
supplement the existing capacity in meeting this increasing 
demand. After 1989, new coal and nuclear plants will reduce 
the need for oil. In 1994, utility oil use will decline 3.2 
percent below the 1989 level. 
. Oil consumption in the commercial sector is projected to 
increase 9.4 percent between 1978 and 1994. Demand 
through 1984, however, will decline as high petroleum prices 
promote conservation and switching to natural gas and 
discourage installation of oil-fired furnaces in new construc
ti~n. P_etroleum consumption will increase through 1994, 
primarily because of the sector's economic growth. Com
mercial energy use over this 10-year period is projected to 
increase 11.2 percent. 

Petroleum products will continue to dominate energy in 
the transportation sector. Between 1978 and 1994 petroleum 
consumption to transport people and freight will rise 5.6 
percent, reflecting increased use of diesel oil, jet fuel and 
bunker fuel.19During1978 through 1984, however, demand 
~ill fall 5.6 perc~nt. New, higher efficiency vehicles coming 
into the statewide fleet will offset consumption due to 
expanded travel demands. After 1984, new vehicle perform
ance will stay constant and further increases in travel will 
raise petroleum usage by 11.9 percent over the next decade. 

2) Proposed Case 

The proposed case forecast takes into account all rec
ommendations (detailed in appropriate sections of the SEMP) 
relating to additional conservation-over the null case
ren~wable resource use, increased coal consumption
again, over the null case and the planned electric generation 
fuel mix. These recommendations have the combined poten
tial to reduce the State's reliance on oil in 1994 to 47 percent 
of total energy need-approximately 19 percentage points 
below the 1978 volume and 11 percentage points below the 
.null case forecast. 

The greatest reduction in petroleum use will be in the 
electric utility sector. Overall electric uti I ity oi I requirements 
are expected to decline 85.5 percent between 1978 and 
1994. Demand should decrease moderately through 1983 
and then, decline more rapidly through 1989. Over the 
following years, oil consumption will remain relatively con
stant. Compared to the base case, the proposed case repre
sents an 86.8 percent reduction in utility oil use by 1994. 

New plants coming on line after 1984 will not burn petro
leum fuels. Construction of new coal-fired plants and con
ver_sion from oil to coal will displace petroleum (primarily 
residual fuel) that otherwise would have been consumed for 
electric generation. The impact of conversion to coal and 
the _lack of any new oi 1-fi red plants wi 11 be especially apparent 
during the 1984 through 1994 period. Also, renewable energy 
sources, additional small hydropower, resource reco~ry 
and cogeneration, will combine to displace oil use during 
the 1980-1994 period. . 

The proposed case impacts oil demand to a lesser degree 
i~ the residential, commercial, industrial, and transporta
tion sectors. Conservation will decrease petroleum use in all 
four sect.ors. Renewable resources, such as solar and wood, 
19A residual type fuel burned in large ships. 
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will displace oil needed for space and water heating in the 
residential and commercial sectors. These fuels combined 
with coal will reduce industry's oil requirement for space 
and process heat. 

C. Significance of New York State Demand Forecasts 

The availability of petroleum products for New York ulti
mately depends on the overall national supply level. Fore
casts of U.S. oil supply indicate that, by 1994, supplies will 
not be adequate to satisfy the State's base case demand 
level. Therefore, it is critical that federal and State policies 
and programs be implemented to shift the State's oil require
ment more in line with the proposed case. 

At present, oil supplies in the U.S. and the national demand 
for these fuels are, at best, in a tenuous balance. For the 
!978 t<;> 1994 period, the nationwide supply of oil is pro
jected in the low case, to decline ata 0.2 percent annual rate 
and, in the high case, to increase at a 0.1 percent annual rate 
(see Figure V-E-19). Under the null case, consumption of oil 
in 1994 remains at the 1978 level. Under the State's pro
posed case, however, demand for oil declines at a 1.7 per
cent annual rate. Only in this later case does the State's 
projected demand decrease more rapidly than supply in. 
both the high and low national scenarios. Therefore, the 
recommendations contained in the SEMP to increase oil 
supply and decrease demand must be implemented to insure 
sufficient petroleum product avai la bi I ity to satisfy the State's 
needs through 1994. 

4. ISSUES 

The two critical issues confronting the United States are 
the amounts of oil imported and the dependence on OPEC 
nations as a source for that oil. High imports hurt the U.S. 
economy, because as oil imports increase, the balance of 
payments situation devalues the dollar, thus lessening the 
amount of oi I and other foreign goods that can be pur
chased for that dollar. Therefore, greater amounts of capital 
leave the U.S. economic system, pushing up the price that 
must be charged for exports. The present U.S. economy is 
tied to oil, yet, federal policy has never dealt head-on with 
the OPEC cartel. It simply has accepted the OPEC price and 
then passed the resulting costs through the system. The high 
price that must be paid for OPEC oi I is damaging the economy 
in still another way. The rapidly rising price of crude oil 
escalates all consumer prices and stimulates inflation. 

With phased decontrol, the price of domestic oil will now 
rise to the price of world oil. These high oil prices will make 
alternative fuels more competitive. In 1972, the price paid 
for a barrel of synthetic crude was double that of imported 
oil.2° Today the high world oil price is equal to the prices 
projected for certain substitute oils.21 Synthetic fuels, such 
as those developed and processed from heavy oi Is, tar sands, 
oil shale, and coal have become, or will soon become, 
viable alternatives to- OPEC imports. 

The U.S. must also look to nearby North American nations 
as a way to diversify its import sources using nations whose 
interests are more closely aligned to ours. Canada and Mexico 
have oil and product surpluses beyond their internal pro
jected demand. 

At the same time, the U.S. also must expand domestic oil 
sources. Government regulation has overburdened the in
dustry with inefficiencies. These regulations have caused 
20"As Oil price Rises So Does Cost of Synthetic Crude", Spencer 
Rich, Washington Post, June 11, 1979, p. A-1. 
21"Energy Economics: Financing Heavy Crude Oil Through Indexed 
Mortgage Bonds", Arnold Safer, First International Conference on 
the Future of Heavy Crude and Tar Sands, Report #88, p. 7. 



institutional changes and discouraged U.S. investment. Laws 
and. reguiations designed to protect the nation have often 
had the opposite effect. These must be changed to permit 
and encourage further development. Also, the institutional 
changes, such as market withdrawals, will impact New York 
State. It is in the State's best interest to cushion the harsh 
effects of such changes. 

Government policies, at both the federal and state levels, 
must recognize these problems and work in concert to solve 
them. Policies must also be shaped to ease the burden on 
the consumer. This can be done by a series of steps, which 
are outlined in the following section. 

Timely adoption and implementation of these federal 
proposals are vital to commencing synthetic crude devel
opment, and to increasing domestic production both onshore 
and on the outer continental shelf. It is estimated that the 
technologies advanced by the recommendations will add 
approximately 6.2 to 7.4 MMBBL/D to the U.S. oil supply. In 
turn, these supplemental quantities alone will lower foreign 
imports by 36-48 percent from 1978 levels. They also will 
reduce the need for OPEC oil by 88-92 percent. Subsequently, 
New York State, which currently is most heavily reliant on 
foreign oil, would lower its dependence by an estimated 55 
percent. 

5. RECOMMENDED ACTIONS 

A. Federal Oil Policy Agenda 

New York State has little ability to directly influence oil 
availability. What leverage the State does have is best applied 
through active participation in national legislative and regu
latory processes. Accordingly, the State must advocate at 
the federal level in support of policies designed to disasso
ciate the nation's energy requirements and resulting eco
nomic well-being from insecure and excessively high-priced 
OPEC crude oil supplies. Specifically, New York State through 
its Congressional delegation, should ensure that the federal 
government: 

• Challenges the power of OPEC to dictate worldwide oil 
suJJply and price. 

The OPEC cartel has been able to replace conventional 
marketplace economics as the prime factor in establishing 
worldwide oil availability and price for two reasons. First, 
OPEC members account for approximately 60 percent of 
non-Communist world production and 60-80 percent of 
known recoverable crude oil reserves. Secondly, consuming 

nations have not developed approaches to challenging the 
power of the cartel. While the possibility of returning crude 
oil price and supply decisions entirely to the marketplace in 
the near term is small, a reasonable course of action to 
moderate the cartel's power over the longer run could include 
the following: 

. .. Establish an extensive international and direct bilat
eral financing plan to accelerate exploration, devel
opment, and production of oil reserves in non-OPEC 
countries. 

Non-OPEC developing nations currently produce only 6 
percent of world oil but contain an estimated 40 percent of 
total prospective oil bearing geological formations. As a 
group, these nations are already burdened by high levels of 
debt and a continuing need to borrow heavily to pay for 
imports required to sustain present growth rates. 

The oil reserves in the developing countries present a way 
for these nations to expand economically and a source of 
increased worldwide oil supplies, thus weakening OPEC. 
The United States can assist such nations in accessing cur
rent international sources of funding through the World 
Bank, International Development Association (IDA), Export
Import Bank, and United Nations development programs, 
to encourage oil exploration and production. Additionally, a 
direct bilateral assistance program of grants, loan guaran
tees, and technological exchange will further stimulate the 
search for oil, expanding global supplies. 

... Amend present foreign income tax credit regulations 
to exclude OPEC production from benefit eligibility, 
but to allow favorable tax treatment to non-OPEC 
countries under a new and definitive royalty payment 
schedule. 

The foreign tax credit was added to the U.S. Tax Code to 
avoid the inequities and disincentives to foreign investments 
by U.S. taxpayers that resulted from a domestic company 
having to pay taxes to two national governments. Income 
from oil extraction in OPEC nations should be ineligible for 
foreign tax credit treatment. OPEC nations have abused the 
procedure, as their taxing practices are not needed to assure 
oil production and exploration investment in OPEC coun
tries, which by their political nature represent an insecure 
source of supply. Maintaining foreign tax credit eligibility on 
income earned from oil extraction and allowing exploration 
expenses as an offset against production revenues in all 
non-OPEC countries, would create two strong incentives for 
expanding and diversifying (among nations) worldwide crude 

FIGURE V-E-19 
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oil supplies. Revising the foreign tax credit segment of the 
Tax Code and formulating the definition of foreign royalty in 
a matter similar to the way domestic royalties are calcu
lated, would offer a start in preventing future abuses of this 
procedure. 

... Expand the Strategic Petroleum Reserve (SPR) from 
1.0 billion barrels to 1.4 billion barrels. Expedite the 
purchasing schedule so that required storage levels 
are met. 

Section 154 of the Energy Policy and Conservation Act of 
1975, and subsequent amendments22 directed DOE to estab
lish a Strategic Petroleum Reserve Program to store one 
billion barrels of crude oil. However, Congress never author
ized expanding the Reserve beyond 750 MMBBL by 1983. 
The intent of this legislation was to reduce the impact 
of interruptions in petroleum supplies or to carry out the 
U.S. obligations under the International Energy Agency23 

Authorizing and requiring DOE to meet the expanded 1.4 
billion barrel schedule could cushion the U.S. and, hence, 
New York State, for approximately one year in the event of 
total loss of OPEC imports.24 A 12-month supply is nec
essary because many states rely heavily on residual oil as a 
boiler fuel in large multifamily and commercial buildings 
and to generate electricity. In several of these states the 
water systems relied upon for distribution of residual oil are 
usable for approximately eight months. In effect, during this 
limited time period, a full year's supply must be shipped 
through the delivery system to either end users or storage 
facilities. Further, the expanded reserve would be large 
enough to cause substantial ecqnomic losses to some coun
tries that might impose an embargo and would better enable 
the U.S. to deal with the consequences of severe supply 
interruptions. 

It is also in the U.S. interest to limit international access to 
these supplies in an emergency to countries having a similar 
in-place storage program. 

As of March 31, 1979, only 82.5 MMBBL of crude had 
been purchased by DOE. The agency has rejected several 
bids for crude since January, 1979, because of the high cost 
of imported oil. Clearly, DOE has failed to meet even its own 
purchasing schedule. Problems of access to the crude stored 
in underground sites have also surfaced. This renders most 
of the 82.5 MMBBL supply unobtainable. 

• Pursue an import policy that provides favorable treat
ment for neighboring North American nations. 

Petroleum availability in Canada and crude oil reserves in 
Mexico exceed the needs of these countries. The United 
States, given its location and import requirements, emerges 
as the logical purchaser of excess supplies. The following 
actions are recommended to achieve this goal: 

... Negotiation of an agreement with the Canadian gov
ernment to make Canadian heating oil and crude 
exports available at prices competitive with domestic 
supplies. 

Canadian policy to achieve energy independence and 
new discoveries of natural gas have combined to create a 
30,000 BBL/D surplus in heating oils, equally split between 

22strategic Petroleum Reserve Plan, Amendments No. 1, "Accelera
tion of the Developments Schedule," Energy Action, No. 12, U.S. 
Department of Energy. 
23Strategic Petroleum Reserve Plan, Strategic Petroleum Reserve 
Office, U.S. Federal Energy Administration, December 15, 1976, 
p. vi. 
24Based on State Energy Master Plan 1984 forecasted OPEC import 
levels. 
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distillate and residual fuels. The Canadian government also 
wants its refineries to retrofit to permit greater production 
of lighter end products- a process that will require an 
estimated five years. The Athabasca tar sands currently 
yield 50,000 BBL/D and under continued American and 
Canadian oil company development, are projected to attain 
a 1 MMBBL/D production level by the end of this century. 

United States importers are discouraged from seeking 
product and crude oil supplies because of the present 
$5-$6/BBL Canadian fee on exports of petroleum. Addition
ally~the Canadian National Energy Board has implemented 
a plan to phase out crude oi I exports after 1981. To promote 
trade that will benefit both nations, the federal government 
should permanently eliminate all import fees on oil prod
ucts from Canada2s and should strive through treaty or 
negotiation to eliminate or to reduce Canada's export sti
pend. 

... Achieve a bilateral agreement with Mexico granting 
technical assistance in exchange for assurances that a 
large proportion of its crude oil output will go to the 
United States. 

The national oil company of Mexico estimates proven 
crude oil reserves at 40.194 billion barrels.2& The Mexican 
Government's self-imposed decision to limit annual pro
duction to no more than one-thirtieth of proved reserves is 
the primary constraint on extracting this oil. Therefore, 
present output is approximately 1.5 MMBBL/D with 500,000 
BBL/D available for exports.27 

Clearly, a bilateral agreement to exchange excess Mex
ican oil for American dollars and technology could benefit 
both nations. 

• Ensure that a regional petrolem product reserve for the 
northeast is sited within New York State. 

Section 157 of the Energy Policy and Conservation Act of 
1975 requires the Strategic Petroleum Reserve Plan to site a 
Regional Petroleum Reserve in, or readily accessible to, 
each DOE region in which product imports equalled or 
exceeded 20 percent of the refined product demand during 
the preceding 24 months. For residual fuels, the northeast 
region exceeds this percentage by three-fold. DOE has 
assessed this region's reserve need at 20 MMBBL.28 New York 
sites have been located studied and analyzed by a task 
force29 and found to be suitable for reserve storage. 

At present, if a severe petroleum product shortfal I were to 
occur, New York would have to rely on Gulf Coast crude oil 
reserves to displace petroleum lost during the supply inter
ruption. DOE analyses, to date, fail to demonstrate that 
Strategic Petroleum Reserve (SPR) crude oil could be moved 
from Gulf Coast storage sites to refineries and on to the 
Northeast in time to mitigate a supply disruption. 

It is clearly in the best interest of New York to have nearby 
storage. Cargo terminals in the New York City area average 

2spresent Federal regulations require a 63<r/BBL fee for all im
ported refined petroleum. This fee is currently suspended until 
June 30, 1980. Current federal rules and regulations prohibit any 
subsequent waivers. Thus, by July 1, 1980, federal authority to 
suspend fees will lapse. 
26U.S. Senate Committee on Energy and Natural Resources, Mex
ico: The Promise and Problems of Petroleum, March, 1979, pp. 
17-18. 
271bid., p. 26. 
2Bfxpansion of the Strategic Petroleum Reserve, Amendment No. 2, 
Energy Action No. 1,U.S. Department of Energy, Strategic Petro
leum Reserve Office, March, 1978, p. 2. 
29Comprised of the U.S. Department of Energy, the State Energy 
Office and the Departments of Environmental Conservation and 
Transportation. 
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4-5 days supply at any one time. The two proposed storage 
sites in New York State, Seneca Lake and Riverhead, would 
permit initial deliveries to users within 24 hours. Alterna
tively, DOE has determined that product stored in other East 
Coast locations (Virginia and Maine) could be available in 
4-8 days; product stored on the Canadian East Coast would 
require 10-14 days to reach users; and Gulf Coast stored 
product could take 12-16 days, depending on weather. 

• Expand domestic crude oil production and the distribu
tion system. 

The United States still possesses vast untapped resources 
that can supply a major portion of the petroleum products 
needed to preserve the Nation's economic health. The fol
lowing measures will expand the domestic crude oil produc
tion and distribution system: 

... Ensure that more federal land becomes available for 
oil exploration and development through appropriate 
regulatory actions. Ensure that regulatory agencies 
expedite the leasing and permit process associated 
with federal lands currently available for oil explora
tion and development activities. 

An estimated 32-60 percent of all undiscovered domestic 
crude oil is located on the Outer Continental Shelf30 but 
only 4-6 percent of this region has been leased for oil and gas 
exploration.31 Despite time lags between leasing and pro
duction, these reserves can be delivered to end users well in 
advance of synthetic supplies dependent on new technolo
gies (i.e., coal liquefaction, tar sands, and shale). 

The Federal Elk Hills Reserves, located on the West Coast, 
are of premium quality. Accelerating their production would 
help offset California supply problems. California refiners 
now must blend the crude oils produced on the West Coast 
and much of the Alaskan supplies with low sulfur imports, 
primarily from Indonesia, to produce the desired product 
slate. Elk Hills oil is compatible with existing West Coast 
refinery capacity and could largely eliminate the need for 
importing vast quantities of foreign oil. One DOE report32 
concludes that time delays between the Department of 
Interior's request for resource reports on potential locations 
and the issuing of a lease, averages 35 to 44 months. If the 
site is in a new and sensitive33 area, the delay may be 
extended by up to 30 months. Thus, if the program is not 
changed, there could be a potential six-year delay that 
would increase both the cost of oil when it is produced and 
present U.S. reliance on imports. In response to DOE pro
duction goals and the OCS Lands Act Amendments of 1978, 
the Department of Interior has recently issued a draft accel
erated leasing program. This five-year plan, if approved, will 
offer new acreage and expedite exploration and develop
ment. Given the current and likely future oil supply situa
tion, such a program must be adopted. 

. . . Designating and expediting the siting of two distinct 
west-to-east pipelines to transport Alaskan oil from 
the West Coast to midcontinent and Gulf Coast refin
eries. 

JOLJ.S. DOE, Leasing Policy Development Office, Federal Leasing 
and Outer Continental Shelf Energy Production Goals, February, 
1979, p. 2. 
J1American Petroleum Institute, Energy Update: Unfinished Busi
ness, November 27, 1978, p. 5, cites 4 percent and NEP indicates 6 
percent. 
32LJ.S. DOE, Leasing Policy Development Office, Federal Leasing 
and Outer Continental Shelf Energy Production Goals, February, 
1979, p. 2. 
33A sensitive area is one having a high probability of recoverable 
petroleum resources. 
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Alaskan oil, since its discovery, was considered a source 
.of crude oil for refineries located throughout the United 
States, not just those on the West Coast. 

At present, the TAPS line transports oil to the West Coast 
at 90<r/BBL. Current ,A.laskan production is 1.2 MMBBL/D, 
but only 700,000-800,000 BBL/D can be used by West Coast 
refineries including those in California. Tankers carry most 
of the rest, 300,000-400,000 BBL/D, through the Piinama 
Canal to the Gulf Coast and East Coast at a cost of another 
$3.10/BBL.34 As the transportation charges become a greater 
part of the selling price of the oil, the value of the oil the 
producers receive at the wellhead dednes. This inhibits the 
producers from selling more to Gulf Coast refiners and from 
increasing overall production. Additionally, the combina
tion of an existing surplus on the West Coast and no efficient 
west-to-east delivery route depresses crude prices, discour
ages production of California's crude supplies, and contrib
utes to the declining interest in Alaskan exploration. 

A northern pipeline route, connecting to the Lakehead 
lnterprovincial pipeline, will better distribute the oil to 
refineries capable of processing it efficiently, including those 
in New York State. It will also bring the oil into other markets 
at a lower price. 

A southern pipline route, would deliver Alaskan crude to 
Gulf Coast refineries at a lower cost and provide lower cost 
products to New York and other northeast states. These 
potential transportation cost savings will become particu
larly critical to refined product prices when present phased 
decontrol of domestic crude oil is complete and constraints 
to Alaskan wellhead prices are totally removed. 

... Enacting a Federal program of grants, loan guaran
tees, preferential tax treatment and technical assis
tance to develop synthetic crude oil from non-tradi
tional sources. 

President Carter has already recognized the need for such 
a program. As one option, he announced plans to establish 
an Energy Security Corporation to accelerate development 
of alternative fuels, particularly synthetic oil. The major 
source of funds for this federal effort is the proposed industry 
windfall profits tax. These revenues will be supplemented 
with a small amount of public funds. Consequently, if Con
gress fails to adopt the windfall profits tax proposal, estab
lishment of an Energy Security Corporation is seriously 
threatened. 

To develop synthetic liquid fuels .requires large amounts 
of capital. For example, one proposal, the Colony oil shale 
project, has already cost $70 million and was recently post
poned.JS To move this project into the second phase-field 
construction-more than $1 billion will be required. The 
plant, when on stream, would produce 48,000 BBL/D. To 
assure development of synthetic fuels in the Northeast, 
ENCONO financing, as discussed in SEMP Section V-1, should 
be adopted . 

Since the Arab Embargo, synthetic crude oil costs have 
risen similar to OPEC oil import prices.36 In 1972, the National 
Petroleum Council estimated the cost of shale oil at $7.75 to 
$8.25/BBL. In mid-1979, DOE priced oil from shale at $22 to 
$25/BBL, and oil from coal in the upper $20's/BBL. At that 
time, industry placed synthetic crude oil prices in the $20 to 
$25/BBL range. Even at these high prices, synthetic crude 
oils appear marginally competitive with spot market pur
chases from certain OPEC countries. As domestic prices rise 
34Nai:ional Energy Plan II, Section IV, pp. 11-12. 
JSHearings before the U.S. Senate Committee on Energy and Nat
ural Resources, February 16, 1978, "Oil Shale Technologies," p. 463. 
36Price data represent a summary of a June 11, 1979, Washington 
Post, "As Oil Price Rises, So Does Cost of Synthetic Crude" article. 



and as OPEC raises its prices again, synthetic oils could 
become more competitive with available traditional oil sup
plies. Consequently, it is essential that government financial 
assistance be extended to the industry in a timely manner to 
assist in meeting synthetic oil front end cost and expedite 
development of environmentally acceptable technologies. 

B. State Oil Policy Agenda 

Specifically, the following State actions are necessary: 

• A task force consisting of the Energy Office, the Public 
Service Commission, the Departments of Environmental 
Conservation and Transportation, and a pipeline construc
tion company representative, should be established to 
evaluate the economic and environmental impacts of 
extending the Buckeye and Colonial Pipelines to the 
Albany region. 

The average cost per 100 barrel miles for transporting 
crude and products by pipeline in 1977 ranged from 2<t: to 
12<!:. This compares with 12<!: to 60<!: for rail shipments, 
50<!: to 75<!: by truck, and 5<!: to 17<t: by barge.37 Pipelines 
traditionally have environmental impacts less severe than 
alternatives. Further, the attractiveness of pipelines is also 
enhanced by their safety record. According to the National' 
Transportation Safety Board, of the 52, 154 deaths during 
1977 that were related to all modes of transportation (high
way, rail, marine, aviation, and pipelines) only 43 were 
attributed to pipeline accidents. 

Shipment of petroleum through pipelines also is preferred 
over other transportation means because pipelines are less 

37 Association of Oil Pipelines, Pipeline Orientation Speech-1978 
AOPL Educator's Tour, July 24, 1978, Houston, Texas. 
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susceptible to supply disruptions such a? severe weather 
conditions, labor disputes, and other transportation delays. 
Further, supply is generally more secure because pipeline 
companies often obtain throughput guarantees from ship
pers before constructing a line. 

A feasibility study for extending both major petroleum 
product pipelines will be conducted. It should describe any 
present-day obstacles to expanding the existing pipeline 
network in New York State and make examination of appro
priate routes, throughput potential and line size, construc
tion costs, financing arrangements (both private and public), 
potential for using the line, markets within and outside the 
State (particularly the New England Region), and the impact 
on employment and revenues to the State. An assessment of 
the environmental impacts of constructing and operating 
additional lengths of pipeline must also be undertaken. 
Finally, if the extensions are deemed feasible and desirable, 
options should be identified to expedite the licensing and 
permit granting processes and the construction phase of 
such a project. 

• Issue State Energy Office regulations to require petro
leum product suppliers to notify the State Energy Com
missioner prior to major market withdrawals. 

Petroleum marketing changes in the State cause supply 
problems for distributors and retailers. Within the past two 
years, major suppliers, without prior notification to any 
State agency, have announced planned withdrawals from 
Northeast marketing areas, causing extensive confusion in 
the marketplace. More supplier withdrawals could disrupt 
supplies in the State, causing severe economic impacts in, 
the affected localities. Prior notification would provide gov
ernment an opportunity to assess the impact, develop alter
native supply plans, and ease potential hardships. 



SECTION V-F 

Electricity 

1. INTRODUCTION 

Electric energy is unique in the overall energy supply/ 
demand balance since it is not an energy source, but an 
energy form. The electric utility systems are both major 
consumers of primary energy resources and major suppliers 
of energy to end-users. In New York approximately 30 per
cent of the total primary energy consumed is used to gen
erate electricity, which, in turn, supplies approximately 10 
percent of final end-use consumption. 

Electric demand is the rate at which electricity is con
sumed, and is measured in watts. It is generally expressed in 
either kilowatts (KW) or, in large systems, in megawatts 
(MW). Electric energy is the result of some electric demand 
existing over time and is usually expressed in kilowatt hours 
(KWH). 

Large electric systems consist of a variety of electric 
generating facilities, transformers, transmission lines, local 
distribution facilities, and operational control and mainte
nance equipment. 

The electric demand that must be met by any system 
varies considerably depending on the time of day, whether 
weekday or weekend day, and the season of the year. 

To assure that varying demands are reliably met, provi
sions must be made for planned maintenance of equipment, 
for.unplanned outages of equipment, and for the possibility 
of higher-than-projected demand because of temperature 

extremes. To assure reliability, systems are designed with a 
certain amount of installed generation capacity in excess of 
the projected peak demand. This excess capacity is called 
reserve margin. Reserve margins of 18-22 percent are gener
ally considered adequate to provide generation reliability. 
Transmission reliability is generally provided by intercon
nections with neighboring systems and by installing parallel 
circuits to connect major load centers with generating plants. 

2. OVERVIEW OF THE ELECTRIC SYSTEM JN NEW YORK 

The electric system in New York State is composed of 
seven major investor-owned utilities, the Power Authority 
of the State of New York (PASNY), and 50 small municipal 
and cooperative systems. The seven private utility com
panies joined to establish the New York Power Pool (NYPP) 
in 1966. The Power Authority became a participating member 
of the Pool in 1967. 

The New York Power Pool coordinates the flow of elec
trical energy into, out of, and throughout the State. This 
distribution system is to a large extent an integrated and 
automated system, directed by the local control centers of 
the individual utilities, with overall system control main
tained by the Power PooVs Operational Center in Guilderland, 
New York. The system is monitored continuously to assure 
that it has adequate operating reserves of generation and 
transmission capacity. Central coordination of system oper-

FIGURE V-F-1 

MEMBER SYSTEMS OF THE NEW YORK POWER POOL 

Individual System 
Service Area Population Peak Demand - MW 

Square % of Total % of State Summer Winter 
Utility Miles State Area Total 1978 1977-78 

Central Hudson Gas 
& Electric Corp. 2,600 5.4% 520,000 2.8% 614 618 
Consolidated Edison 
Company of New York, Inc. 600 1.2% 8,300,000 44.0% 6,714 4,851 
Long Island Lighting Co. 1,230 2.5% 2,900,000 15.3% 2,997 2,456 
NYS Electric & Gas Corp. 17,000 35.1% 1,700,000 9.2% 1,729 2,034 
Niagara Mohawk Power Corp. 24,000 49.6% 3,700,000 20.0% 5,002 5,284 
Orange & Rockland 1,350 2.1% 438,200 2.4% 662 517 
Utilities, Inc. (1,009 

in NYS) 
Power Authority of 
the State of NY 2,348 2,474 
Rochester Gas & 
Electric Corporation 1,960 4.1% 868,000 4.6% 983 925 

TOTAL: STATE COINCIDENT 
PEAK DEMAND-MW* 

20,418 18,921 

* The sum of the individual system peak demands does not equal the statewide coincident peak demand due to diversity of 
peak demand occurrence among companies. The State system also includes the Village of Freeport and the City of Jamestown. 

SOURCE: Report of Member Electric Systems of the New York Power Pool, 1979. 
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ations also ensures a generation mix that optimizes relia
bility, efficiency, and economy. In emergency or shortage 
situations, the control centers have procedures for load 
adjustment and energy conservation. 

The Power Pool maintains the organizational structure by 
which the New York utilities participate in the Northeast 
Power Coordinating Council-which also includes Ontario, 
New Brunswick, and New England. Member companies of 
the Power Pool also cooperate in Research and Develop
ment (R&D) under the umbrella of the Empire State Electric 
Energy Research Corporation (ESEERCO). The Corporation 
supports research and development programs in genera
tion, transmission, distribution,and consumption of electric 
power. It also helps plan and coordinate State utility R&D 
programs, and acts as a liaison between the New York State 
electric utilities and other electric utility systems, public 
R&D organizations, and regulatory agencies. 

Figure V-F-1 presents basic demographic and peak demand 
information for each member system of the New York Power 
Pool. A map located inside the front cover of the 1979 
Report of Member Electric Systems of the New York Power 
Pool (the Power Pool Plan) illustrates the geographic limits 
of the member companies of the Pool. It also pinpoints the 
locations of major existing and Pool proposed additions to 
the generation and transmission systems. 

The fuel mix used to generate electricity in the State 
differs considerably from that of the nation. As shown in 
Figure V-F-2, 1978 resource requirements for electric gener
ation are proportionately higher than the national average 
for oil (primarily residual) and hydro-electric, while consid
erably lower for coal and natural gas. 

FIGURE V-F-2 

ELECTRIC SECTOR RESOURCE REQUIREMENTS, 1978 
(PERCENT OF TOTAL) 

NYPP u.s.1 

Oil 43.8% 16.5% 
Coal 15.8% 44.3% 
Nuclear 18.3% 12.5% 
Hydroelectric 22.0% 12.7% 
Natural Gas 0.1% 13.8% 

1EIA Report on Preliminary Power Production, Fuel Con
sumption, and Installed Capacity Data for 1978, DOE. 

Figure V-F-3 illustrates the changes in energy consump
tion by the electric utilities in New York from 1960-1977. 
Particularly significant in this illustration is the rapid decline 
of coal consumption in the late 60's and early 70's and the 
accompanying sharp increase in petroleum consumption. 

A. Electricity Use 

Nearly 70 percent of the end-use demand for electricity in 
the State originates in the residential" and commercial sec
tors. The State's commercial/service sector demand for elec
tricity has been increasing. Industrial demand for electricity 
in New York has remained fairly steady in recent years, and 
has even declined in some years. This trend reflects both a 
reduction in the level of industrial activity in the State and 
an increase in end-use efficiency in the industrial sector. 
Figure V-F-4 illustrates the pattern of electricty consump-

FIGURE V-F-3 
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FIGURE V-f-4 

ELECTRICITY SALES IN NEW YORK STATE, 1978 
(MILLIONS OF KWH) 

Total Sales 
Residential Commercial Industrial Transportation by Company 

Total New York State 32,525 46,403 28,069 4,472 111,469 
Central Hudson 1,203 993 1, 126 0 3,322 
Con Edison 9,806 18, 971 1,648 2,172 32,597 
LILCO 5,559 5,403 1,312 164 12,438 
NYSE&G 4,220 3,619 2,632 0 10,471 
Niagara Mohawk 8,024 9,310 11,972 1 29,307 
Orange & Rockland 1,081 1,061 727 0 2,869 
PASNY* 930 5,163 7,134 2,135 15,362 
RG&E 1,702 1,883 1,518 0 5,103 
Percentage of Total 

Electrkity Sales 29% 42% 25% 4% 

* Power Authority sales to municipal and cooperative customers were allocated to the residential, commercial, and industrial 
customer classifications based on the statewide percentile distribution of total sales to each of these classes. Sales to public 
bodies in southeast New York (SENY) were included in the commercial customer classification, with the exception of sales 
to the Metropolitan Transportation Authority. 
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FIGURE V-F-5 
SALES OF ELECTRICITY BY END-USE SECTOR 

NEW YORK STATE, 1960-1977 
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tion by sector in 1978, expressed in both millions of kilowatt
hours and as a percentage of total electricity sales, for each 
of the member systems of the Power pool. Figure V-F-5 
shows how this pattern has changed since 1960 and high
lights the high relative growth of the residential and com
mercial sectors. 

The New York State interconnected systems have been 
summer peaking since 1968. Figure V-F-6 illustrates the 
growth in summer and winter peak demand from 1969 
through 1978. Four of the member companies experienced 
summer peaks in 1978; while the four remaining companies 
peaked during the 1977-78 winter season. (See Figure V-F-1 ). 
The historical statewide peak demand of 21,205MW occurred 
on July 21, 1977. Monthly peak loads for the New York 
interconnected system in 1978 are shown in Figure V-F-7. 
Hourly loads for the peak summer and winter days in 1978 
are illustrated in Figure V-F-8. 

8. Electricity Generation 

The State's electric system includes a diversity\of gener
atingfacilities. The level, and fuel mix, of generating\capacity 
in use at any given time depends on such factors as total 
demand on the system, location of the demand, operating 
costs of each unit, transmission capabilities and costs and 
the need periodically to shut down generating units for 
maintenance. Baseload generation units are those with the 
lowest production costs; such units stay in continuous ser
vice except for necessary maintenance and repairs. Peak 

load generation units are those designed for use during 
periods of maximum loads and generally have relatively 
high production costs. Total installed capacity in the State 
includes 295 baseload generating units and 130 peaking 
units. Facilities most frequently used for baseload genera
tion are oil and coal-fired steam turbines, nuclear reactors 
(both boiling water and pressurized water reactors), and 
conventional hydro. Peak generation units are generally 
diesel engines, combustion turbines and pumped storage 
hydro. 

The following tables depict the State's electric generation 
mix, in terms of both installed capacity and energy gener
ated. Figure V-F-9 lists megawatts of installed capacity for 
each type of plant by utility; Figure V-F-10 shows the energy 
generated during 1978 by method of generation and utility. 
It also indicates the percentage of total generation pro
duced by each company during 1978. The data in these 
tables is drawn from the Power Pool Plan. 

The Power Authority sells a significant part of the energy 
it generates to the State's private utilities, which then resell 
this power to retail customers. Sales of PASNY-generated 
electricity by the utility companies are reflected in the 
electricity sales data in Figure V-F-4. Figure V-F-11 shows the 
amount of electricity sold by PASNY to each utility in 1978 
(including firm, non-firm, and Blenheim-Gilboa pumping 
power commitments), and the percentage of each utility's 
total electricity sales accounted for by electricity purchased 
from the Power Authority. 

FIGURE V-F-6 
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FIGURE V-F-7 
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C. Electricity Transmission 

The capability to transfer power among contiguous elec
tric systems depends on several factors which, in turn, affect 
dispatch of generating units, transmission facility costs, 
environmental impact, and overall system reliability. These 
factors include load diversity, reserve capacity, and the 
problem of providing reliable service to low load areas on 
the fringes of a franchise territory. 

Pooling diversified loads, as when one area experiences 
system peak during the summer and another during the 
winter, has several advantages. It means that substantially 
less generating capacity is required than if every system had 
to meet its own peak load and still allow for adequate 
reserve margins. Similarly, the ability to transmit a system's 
excess capacity over a more widespread area allows indi
vidual systems to maintain smaller emergency reserves. 

Utility companies are also faced with the problem of 
servicing relatively low load areas on the edges of their 
service territories. The low level of demand has made it 
difficult to justify economically the dual transmission capa
city that system reliability generally demands. In such cir
cumstances, interconnections between utility companies 
with adjoining service areas allows each utility to heighten 
system reliability with fewer economic and environmental 
costs. 

Jun 
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The significance of these factors in transmission sharing 
applies to both intra-state and inter-pool transactions. The 
New York Power Pool provides the structure for coordinating 
transmission within the State. Initially, most interaction 
with out-of-state systems was carried out on a utility-to
utility basis. As pool-wide coordination by the NYPP, and by 
neighboring pools such as NEPOOL in New England has 
increased, interaction has largely been transferred to the 
pool level. Thus, although specific transmission facilities 
are owned individually or jointly by utility companies, 
responsibility for coordinating the actual exchange of power 
rests primarily with the Pool. 

New York State's bulk power transmission system forms a 
link between major generation sources and the State's pri
mary load centers, and allows for coordination of electric 
generation and transmission on a Statewide scale. It also 
connects the New York Power Pool with neighboring pools, 
thereby fostering coordination of planning and operation 
on a regional level. 

The lowest voltages used for bulk power transmission are 
115 KV and 138 KV. Generally speaking, the downstate 
utilities employ 138 KV transmission, and the upstate utili
ties use 115 KV. Power lines operated at these voltages 
comprise about two-thirds of the total circuit mileage of 
transmission facilities in the State, or nearly 6200 circuit 



FIGURE V-F-8 

NYPP HOURLY LOAD ON PEAK DAY 
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miles. Facilities at 230 KV provide an additional 1075 circuit 
miles of transmission capacity, which are used primarily by 
the large upstate utilities and by the Power Authority. 

The high voltage (over 230 KV) transmission system is a 
relatively recent development. Prior to the early 1960's, 
power transmission was carried out primarily within utility 
service areas, precluding the need for high voltage transmis
sion capabilities. Although the New York utilities established 
ties with three neighboring pools (New England, Ontario 
Hydro, and Pennsylvania-New Jersey-Maryland) in the 1940's 
and 1950's, there was not a major emphasis on high voltage 
interconnections and inter-pool coordination. The decision 
in the late 1950's to construct a 345 KV transmission back
bone linking the central State with the New York metropol
itan area marked a significant juncture in the development 
of the State's present electric system. This development 
coincided with the enlargement of the State's transmission 
ties to neighboring systems. 

Use of 345 KV for bulk power transmission expanded 
rapidly in the 1960's and 1970's to its current total of nearly 
2000 circuit miles. This is supplemented by approximately 
100 miles of 765 KV, which are being operated at 345 KV. 
Transmission facilities operating at 500 KV have not been 
used extensively in New York State. Con Edison's 5.39 miles 
of overhead line presently comprise the total 500 KV sys-
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tern, extending from Ramapo to the New York/New Jersey 
state line. 

The decision to develop 765 KV transmission in New York 
was made in the late 1960's. The New York Power Pool 
determined that 765 KV transmission could assure the best 
balance of economy, reliability, and environmental compat
ibility. The first 765 KV transmission line began operating in 
the State in August, 1978. The line, which is owned by the 
Power Authority, is 134 miles long, extending from Massena 
to Marcy, near Utica. Another 21-mile stretch connects 
Massena with the Canadian border near Fort Covington. The 
line was built primarily to transmit hydro power purchased 
from Hydro Quebec. 

The State's current transmission backbone, however, con
sists primarily of 345 KV and 230 KV power lines. It links 
major sources of hydro and steam generation at the northern 
and western rim of the State with major load centers in the 
Mohawk and Hudson River valleys and in the New York 
metropolitan region. The load centers connected by this 
transmission system are Buffalo, Rochester, Syracuse, Utica, 
Albany and Westchester/New York City. Supplementing this 
major transmission corridor is an east-west connection con
sisting of a 230 KV line extending from Buffalo to Bingham
ton. A 345 KV line originating in Homer City, Pennsylvania, 
overlays this line from Elmira to Binghamton, with exten-

-~ 



--<> I 

Data input 

PLAN II 

User data inputs 
•load model 
•outage rates 
•existing and com-

mited generation 
• thermal data 
•plant costs 
• O&M costs 
• hvdro plants 

Multiple sequential 
objectives 
• pnmarv 
• secondarv 
• relaxation 

parameter 

FIGURE V-F-16 
OPTIMIZED PLANNING PROGRAM 

Numerical calculation 

OPPLAN 

Prep 
incorporates user in
puts into linear equa
tions for optimiza
tion 

APEX 
solves linear equa
tions using linear 
programming 

Post 
decodes linear pro
gram output 

,,-
1 
I 
I 
I 
I 
I 
I 
I 
I 

Data output 

PLAN II 

Visual displav 
Hard copv 
Post processing 
•generation 

expansion plan 
• cost of expansion 

'' --------·-----------------· ---------------------------~l>'-! 
Special Purpose 
Programs 

In the remainder of this section, those faci I ities expected 
to be retired or derated, and those facilities currently under 
construction will be discussed. This sequence of treatment 
will develop the amount of additional new generating 
capacity or additional load reduction necessary to satisfy 
reliability criteria for the electric generation system. Subse
quently, generation and transmission plans will be presented 

Figure V-F-3 illustrates the trend of increased oil consump
tion by electric utilities over the past ten years. The electric 
utilities in New York consumed over 89 million barrels of oil 
in 1978, approximately 90 percent of which was imported. 
In fact, over 25 percent of the State's dependence on oil 
imports in 1978 was the· result of imported oil consumption 
by the State's electric utilities. An "energy strategy" which 
satisfies reliability criteria, but which is directed toward 

· reducing oil dependence, is the proper objective of electric 
system planning in New York. 

and discussed. /' 

* * * 
In.Section IV, the development of the forecast of energy 

demand, by sector, end use, and fuel type is discussed. 
Figure V-F-18 depicts the actual New York State intercon

nected systems summer peak for the years 1970-1978 and 
the forecast of that peak from 1979-1994. Figure V-F-19 
presents the electricity sales-forecast by sector and end-use. 

Figure V-F-20 shows the projected electricity sales (KWH) 
and peak demands (MW) for 1994, and growth rates over the 
15 year forecast as utility. Statewide summer peak demand 
grows slower than sales, reflecting the projection that weather 
normalized pool-wide load factor will improve. Load factor 
is the ratio of average demand to peak demand on a utility 
system. It is projected to improve on a statewide basis as a 
result of load management and implementation of peak 
responsibility pricing. This forecast takes into account base 
case conservation impacts discussed in Section V-B and 
base case development of biomass and solar energy as 
discussed in Section V-C. 
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A Retirements and Deratings 

As generating facilities, especially steam generating faci 1-
ities, increase in age, they become less efficient'' and are.· 
derated. Eventually, when the costs of continued operation . 
exceed the economic benefits, the units are retired. Condi
tions late in a unit's life, such as the failure of a major 
component, may precipitate a quick decision to retire the 
unit rather than repair it. However, for planning purpose, a 
retirement policy of 45 years for steam units is considered 
reasonable and has been adopted in this Plan. 

The Energy Office has included, in the generation mode 
used in developing this Plan, the retirements contained ir 
the Power Pool's OGP data base plus the non-redundant 
specified retirements contained in the Power Pool Plan 
(Exhibit 4, Volume 2). This results in 1094MW of specified 
retirements, plus 765MW of additional retirements from the 
OGP data base, for a total of 1859MW retired by 1994. In 
arriving at this retirement projection, the Energy Office has 
not conducted a detailed, case-by-case, engineering anal-

/ 
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FIGURE V-F-29 

IMPACT OF ELECTRIC GENERATION PLAN ON ENVIRONMENTAL RESIDUALS 

1978 1984 
Non-Radiological 

SOx (105 tons) 5.520 5.527 
NOx (105 tons) 2.687 2.412 
co (104 tons) 1.418 1.344 
Particulates (104 tons) 4.698 5.403 
Hydrocarbons (103 tons) 4.953 4.573 
Solid Waste-Ash'(105 tons) 8.340 17.26 
Solid Waste-Sludge (105 tons) 1.607 
Solid Waste-Land Use (acres) 15.85 35.91 
Thermal Rejection-Air (1014 Btu) 1.505 1.371 
Thermal Rejection-Water (1014 Btu) 6.390 6.172 

Radiological 
Liquid Effluents1 (102 curies) 17.64 18.79 
Atmospheric Gaseous2 (103 curies) 67.32 69.54 
Atmospheric Particulates (curies) 5.694 4.891 
Low-level Waste, Volume (103 cubic meters) 3.817 3.646 
Low-level Waste, Activity (104 curies) 1.618 1.548 
Spent Fuel, Volume (cubic meters) 73.20 73.38 
Whole Body Dose (102 Man-rem) 3.547 3.560 

1Tritium and non-tritium. 
2Tritium, C-14, Radioiodine, Noble Gases (Krypton-85 and others). 

FIGURE V-F-30 

ENVIRONMENTAL RESIDUAL FROM GENERATION OF 1000 KWH ELECTRICITY 

Fossil 

Coal a RDF-

Wood 2 3 Coal 
Water-Thermal (106 BTU) 6.0 5.0 4.7 5.0 5.2 
Atmospheric 

Particulates (lbs) .38 2.24 .3 2.3 .32 
NOx (lbs) 7.52 7.64 5.87 7.64 5.54 
SOx (lbs) .92 30.18 5.87 16.24 6.50 
HC (lbs) 3.1 .12 .12 .12 
co (lbs) 3.1 .42 .4 .42 
Thermal (106 BTU) 2.0 1.7 2.0 

Solid Wastes 
Ash (lbs) 52.9 108.0 102.0 108.0 178.0 
Sludge (lbs) 342.5 298.1 

Radiological 
Liquid Effl.-Tritium & Non-H3 (10-6 curies) 
Low-level waste volume (10-<i cubic meters) 
Spent Fuel .volume ~10-b cubic meters) 
Atmospheric Gases (10-4 curies) 
Atmospheric Particulates (10-8 curies) 
Dose-Whole Body- Population (10-6 Man-rem) 

Thermal-Atmospheric (106 BTU) 
- Water (106 BTU) 

acoal Plants: 1-Existing; 2-New Source Performance Standards;-3-Conversions from oil. 
boll Plants: 1-Existing Steam; 2-0ld NSPS; 3-Gas Turbines. 
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Oilb 
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4.4 

.66 
2.78 
7.40 

.1 

.32 
1.4 

NuclearC 
2 

11.9 
1.4 
1.7 

10.2 
3.5 
8.3 

6.7 

cNuclear Units: 1-BWR, Cooling Towers, New; 2-BWR, Once Through, New; 3-PWR, Once Through, New. 
dH3, C14, Radioiodine, Krypton-85, Other Noble Gases. 

159 

1994 

6.619 
3.221 
1.904 
8.320 
6.180 

44.17 
40.30 

161.2 
2.290 
7.587 

21.29 
82.41 

7.491 
4.829 
2.046 

90.78 
4.397 

3 

.6 
8.26 
1.70 

.68 
1.88 

11.7 

3 

59.2 
0.6 
1.7 

19.2 
0.8 
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COST IMPACT OF ELECTRIC GENERATION PLAN 
NEW YORK STATE (1980-2020) 

CUMULATIVE REVENUE REQUIREMENTS 

1992 1996 2889 2984 2088 2912 2916 2928 



for an adequate period of time to determine acceptabi I ity, is 
many years away. Moreover, at the present time there exists 
no federal nuclear waste disposal program capable of pro
viding answers to critically important guestions, such as: 

• How will the wastes be disposed of? 

• Where will th_e wastes be disposed of? 

• How much will disposal cost? 

Major uncertainty also clouds nuclear facility costs. Cap
ital costs of nuclear facilities have spiraled dramatically in 
recent years. Projections for the Shoreham facility, for 
instance, have soared from approximately $270 million in 
1973, to well over $1.5 billion in 1979. Similarly, capital cost 
estimates for the Nine Mile Point Unit 2 facility have esca
lated from approximately $420 million in 1974 to almost $2 
billion in 1979.s A recent report prepared by EBASC06 in
dicates that increasingly stringent statutory and regulatory 
changes over the past 10 years are a major reason for 
nuclear capital cost hikes. It is impossible now to predict the 
eventual impact of the recent Three Mile Island major nuclear 
accident. But it is reasonable to expect that statutory and 
regulatory requirements will tighten; design modifications 
will be required, obtaining public acceptance of nuclear 
plant siting, while difficult before, will become much more 
difficult; and inevitably, there will be additional costly delays 
in new facility licensing and construction. In the face of this 
uncertainty, nuclear capital costs are currently both unknown 
and unknowable. 

Environmental and health and safety comparisons of coal 
and nuclear faci Ii ties generally conclude that during normal 
operation there are environmental and health advantages in 
favor of the nuclear fuel cycle over the coal fuel cycle.7 Both 
cycles, however, can be and are operated within standards 
which have been adopted to protect both environmental 
values and public health. Analysis of the consequences of 
worst-case accidents, however, shows a decided advantage 
in favor of coal over nuclear plants. 

The current uncertainties surrounding the nuclear fuel 
form, particularly the Nuclear Regulatory Commission's cur
rent policy regarding licensing new plants and the probability 
of changes in safety requirements, as well as Federal failure 
to establish firm policy and programs to solve the waste 
problems, make it inappropriate to rely on additional nuclear 
capacity in this Plan. At the same time, nuclear power may 
offer economic advantages in the face of the deepening 
crises associated with foreign oi I. 

2) Location of New Generating Units 

The final selection of a specific site for planned genera
tion facilities can only be made after evaluation of the 
economic, environmental, social, health and safety impacts 
associated with detailed construction proposals. Such im
pacts are addressed within the siting process established 
under Article VI 11 of the Public Service Law. Final decisions 

5Recent_ ajl.!JOJ.mcement -by the Nine Mile Point Unit 2 sponsors 
ha> indicated a two-year delay in project completion which will 
result in even further substantial cost escalation. 
60ramatic Changes in the Costs of Nuclear and Fossil Fueled Plants, 
Bennett and Kettler, EBASCO, September, 1978. 
7Nuclear Power Issues and Choices (geport of the Nuclear Energy 
Policy Study Group, Sponsored by the Ford Foundation and Admin
istered by the Mitre Corporation), Ballinger Publishing Co., Cam
bridge, Massachusetts, 1977, Health Evaluation of Energy Generating 
Sources, Council on Scientific Affairs, Journal of the American 
Medical Association, Vol. 240, November 10, 1978: Health Effects 
Attributable to Coal and Nuclear Fuel Cycle Alternatives; NUREG-
0332, September, 1977. 
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are made by the New York State Board on Electric Genera
tion Siting and the Environment (Siting Board). 

There are several key system planning issues associated 
with plant location. Currently, in the New York electric 
system, a substantial transmission reliability problem exists 
as a result of the densely packed and highly loaded Hudson 
Valley transmission corridor. 

Power is transferred, through the operation of the state
wide economic dispatch system, from upstate to downstate 
through this corridor at a rate of approximately 2000MW to 
offset oil-fired generation. Completion of new generating 
facilities at Oswego, Nine Mile Point, and Somerset, as well 
as additional imports of Canadian hydropower, will result in 
even greater power transfers in this corridor. In the absence 
of other system or operational changes, susceptibility to 
widespread interruptions of service in downstate New York, 
resulting, for example, from severe electrical storms, would 
be increased. 

New generation in the downstate area, either in New York 
City or on Long Island, will tend to reduce transmission 
loading in the Hudson Valley corridor approximately on a 
megawatt for megawatt basis. 

The two major problems associated with the current State 
electric system are an over-dependence on oil-fired genera
tion and reliability of the transmission system in the Hudson 
Valley corridor. Location of needed new coal-fired gener
ating plants in the downstate area will help solve both 
problems. 

Within the downstate area; several sites have been sub
ject to extensive review pursuant to powerplant siting pro
ceedings, including Arthur Kill, Shoreham West and James
port, and appear to be feasible locations for one or more of 
the proposed facilities. 

On the other hand, some new capacity should be con
structed upstate to meet projected load growth of upstate 
utilities. Advantages of upstate sites result from the remote 
locations in relation to major population centers and the 
reduction in health and safety risk associated therewith; the 
generally lower ambient levels of air pollution; relative ease 
of delivery of fuel and removal of waste; and lower con
struction costs due primarily to lower wage rates. 

Within the upstate area, several sites have also been the 
object of detailed review pursuant to siting proceedings, 
including sites at Pomfret and Sheridan on Lake Erie and at 
Sterling and Ginna on Lake Ontario. 

3) Timing of New Generating Units 

As previously discussed, the State's electric system cur
rently has a substantial amount of installed capacity in 
excess of that required to provide an adequate reserve mar
gin. However, the projected rate of growth in peak demand 
will eventually require additional capacity to be constructed 
in order to maintain adequate reliability. Additionally, the 
generation plan includes new capacity, beyond that required 
for reliability, for the purpose of reducing oil dependence. 

From a statewide reliability standpoint, new capacity will 
be needed by tlie early 1990's in order to maintain a 22 
percent reserve margin. Due to transmission constraints, 
certain individual companies may require new capacity for 
reliability purposes in the late 1980's. Moreover, to provide 
for contingencies such as higher than forecast load growth 
and slippages in construction schedules, it is prudent to 
target facilities two years prior to the date on which they are 
projected to be needed for reliability reasons. 

In addition to reliability factors, however, the overriding 
need to reduce oil consumption rapidly in New York and 
nationally argues strongly for expeditious completion of 



planned generating facilities. Computer simulations of the 
future electric system in New York show cost and oil savings 
associated with constructing both the planned pumped 
storage hydro plant and the planned coal plants prior to the 
dates they would be needed for reliability reasons. 

These factors, along with projections of the time required 
to construct typical new pumped storage hydro and coal 
facilities, have been considered in determining the target 
dates for completion of the planned generating facilities 
indicated in Figure V-F-22. 

4) New Electric Generating Capacity to Displace Oil 

The devastating effects of New York's current oil depend
ence and the uncertainty associated with many aspects of 
energy planning, dictate a multi-faceted approach to re
ducing oil consumption in the electricity sector. A key ele
ment in such a strategy is the construction of new gener
ating capacity, in addition to that required for the main
tenance of adequate reserve margins for rel iabi I ity purposes, 
specifically for the purpose of reducing the operation of 
existing oil-fired plants. Economic studies presented during 
the development of this plan have shown that such new 
capacity additions, if coal-fired, are economic for reserve 
margins up to almost forty percent. However, the financial 
risks associated with such new construction are serious. 
Accordingly, new capacity additions for oil displacement 
purposes should be limited, particularly without federal 
legislation in place to help ease the capital cost burdens and 
risks of a major oil reduction program. 

The projected growth in demand for electricity, along 
with the need to retire certain existing units which will 
complete their useful lifetime over the next 15 years, results 
in the need for approximately 1900 MW of new capacity 
beyond that already under construction, or approved for 
construction, to maintain adequate reserve margins over 
the forecast period. In addition to this required capacity, it is 
appropriate to include plans for approximately 2200-2700MW 
of additional new capacity to reduce oil consumption. This 
amount of capacity represents a weighing of the need to 
displace oil, the need for planning contingencies, and the 
environmental, social and financial impact of building new 
generating facilities. 

5) Coal Conversions 

There is approximately 9,800MW of oil-fired capacity in 
New York State which was designed with coal burning capa
bility. Over 7,300MW of this capacity has, in fact, previously 
burned coal. During the 1960's, many of these plants were 
converted to oi I due to a combination of cost incentives and 
environmental regulations. 

Current trends in petroleum and coal prices, and growing 
concern over petroleum scarcity, now dictate reconversion, 
where economically and environmentally feasible. 

A reasonable coal conversion target, to be pursued within 
the overall strategy for oi I reduction, is necessary to guide 
other planning decisions. Both coal conversion and con
struction of new capacity to displace oil are strategies which 
should be incorporated in New York's electricity supply plan 
such that uncertainty in any one area does not inordinately 
jeopardize achievement of the desired result. The units 
targeted for conversion in Figure V-F-22 are those consid
ered to have the greatest potential, economically and 
environmentally, for conversion. These units, if converted, 
will result in oil savings of approximately 40 million barrels 
of oil per year and life cycle cost savings, using Energy 
Office estimates of fuel and capital costs, of over $4 bi Ilion. 
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It should be recognized, however, that the coal conver
sions listed in Figure V-F-22 are those considered appro
priate for planning purposes. Conversions of all these fa
cilities may prove unattainable due to environmental, 
engineering, economic or social constraints which will only 
be demonstrated during the detailed site-specific lecensing 
and permitting proceedings that must follow for each coal 
conversion. Conversion of these units is predicated on com
pliance with all environmental standards. 

Nonetheless, the cumulative environmental, social and 
health impacts which would result should the targets for 
coal conversion and new coal construction both be realized 
may be severe. Although the Final Environme-ntal Impact 
Statement issued in connection with this Plan and the related 
testimony on the record provide considerable iriformation 
and guidance concerning these impacts, a more detailed 
and comprehensive study of the cumulative impacts of this 
coal conversion and construction program should be under
taken. Principal responsibility for preparation of this study 
should rest with the Department of Environmental Conser
vation, who should work in consultation with the Depart
ment of Public Service, the Energy Office and the Department 
of Transportation. Upon completion of this study, which 
should be submitted as soon as possible consistent with the 
necessity to coordinate fully with related Federal studies, 
the full range of coal conversion targets contained herein 
should be reviewed. 

In addition to pursuing conversion to direct combustion 
of coal at those facilities where such conversion appears 
feasible, action should also be taken to reduce oil consump
tion at other oil-fired facilities. In this regard, NYSERDA, 
with support and cooperation from SEO and the Department 
of Public Service, should support projects to demonstrate 
the potential for use of coal-oil mixtures at baseload oil
fired generating stations where conversion to direct com
bustion of coal is infeasible. 

6) Hydro Quebec Imports 

The Power Authority currently has a firm commitment for 
800MW of capacity from Hydro Quebec throughout the 
planning period. Agreements have also been reached that 
allow additional diversity energy imports. This energy is 
currently being imported at a rate of approximately 6.5 
billion KWH per year. 

The Hydro Quebec energy is flowing over the 765 KV 
transmission line that runs from the Canadian border near 
Massena to Utica. 

Negotiations currently underway among Hydro Quebec, 
the Quebec Ministry of Energy, PASNY, and the State of 
Vermont, are likely to result in at least a DC intertie between 
the New York system and the Hydro Quebec system. These 
negotiations may well also result in plans for an additional 
major transmission interconnection, either wholly within 
New York or through Vermont to New York. The projection 
that energy imports will increase to 12.3 billion KWH by 
1984 is based only on completion of a DC intertie and 
increased loadirig of the existing 765 KV transmission line. 
After 1987, imports decrease to 6.0 billion KWH to reflect 
current projections of energy available for import from 
Hydro Quebec. 

These increased imports have not been used as an addi
tional capacity credit towards achieving the 22 percent 
reserve margin, since they will likely not be firm capacity, 
but interruptible diversity energy. 

An improved interconnection between the hydropower 
based, winter-peaking electric system of Quebec and the 
petroleum dependent, summer-peaking system of ;·~ew York 



will benefit consumers on both sides of the border. The 
Quebec consumer benefits from the revenues generated by 
high capacity, more efficient system operation. The New 
York consumer benefits with a better mix of lower cost, 
renewable and less environmentally damaging electric sup
plies. 

5. THE TRANSMISSION PLAN 
Transmission system planning is substantially different 

from generation planning. The overall problem of ensuring 
an adequate and reliable transmission system does not lend 
itself as easily to computer simulation and modelling. Trans
mission planning is more complex and also more dependent 
on experienced judgement. It involves many of the same 
variables related to the time and geographic variations in 
both demand and generating capability But it also involves 
complex studies of the dynamics of system operation under 
various scenarios of both generator and transmission line 
outage conditions. 

Conceptual plans, such as may be developed with the 
help of computer programs such as TNET, must be followed 
by detailed load flow and stability studies and right-of-way 
studies to translate conceptual requirements into more 
detailed line and system parameters. 

A key objective of transmission planning is to provide 
adequate transmission capacity to transfer power from 
remotely located generators to the major load centers in the 
State when needed. It must also allow for both forced and 
planned outages of generators and transmission lines. And it 
must maximize the benefits of economic dispatch, mini
mize environmental impacts, and minimize cost. 

Although transmission and generation planning are closely 
interrelated, the former must follow the latter. This is true 
because the timing and location of new generation, which is 
contingent on the outcome of long licensing proceedings, 
must be known before detailed transmission studies can be 
completed. 

The existing transmission system in the State has been 
described in part 2.C. of this Section. Figure V-F-12, taken 
from the Power Pool Plan, tabulates the existing mileage of 
overhead and underground transmission facilities by voltage 
- from 115 KV to 765 KV. This table indicates that there are 
currently 9,505 circuit miles in service (8,943 overhead and 
562 underground). They consist of: 155 miles of 765 KV; 5 
miles of 500 KV; 2,108 miles of 345 KV (96 of which are 
capable of operating at 765 KV); 1,074 miles of 230 KV; and 
6,174 miles of 138/115 KV. · 

The Power Pool Plan proposes to add 2, 122 mi Jes of new 
facilities - 1969 miles of overhead lines and 153 miles of 
underground lines. The proposed additions are summarized 
in Figure V-F-32. 

These proposed additions are also charted on the map 
that appears inside the front cover of Volumes 1 and 2 of the 
Power Pool Plan. The Power Pool Plan will be the reference 
for changes discussed in this subsection. 

Functions performed by the Power Pool's proposed addi
tions include: generator leads for new generation; increasing 
the transfer capacity and reliability of the entire statewide 
grid; improving the distribution capabilities within service 
territories; and upgrading the bulk transmission system to 
765 KV. 

The majority of the proposed 765 KV construction - that 
not associated with generator construction -is planned by 
the Pool, but not scheduled. Final timing decisions are 
subject to completing studies in progress. The need for 
many of these facilities and the timing of many others are, 
to some extent, related to projected load growth and the 
generation plan that is followed. 

TNET analyses using the forecast and generation plan 
contained herein indicate that transmission system improve
ments will be required in the Hudson Valley corridor and the 
Utica to Albany corridor. 

TNET analyses also indicate the need to connect the 
major transmission lines that run through the Southern tier 
(Buffalo-Binghamton-Coopers Corners) with those that feed 
the New York City load area. 

Detailed studies should address the timing of upgrading 
the two existing 765 KV lines that are currently operating at 
345 KV and the reliability of the densely packed lower 
Hudson River corridor. 

Lead times for certifying and constructing major trans
mission facilities are substantially shorter than for building 
generating plants (4-6 years versus 10-12 years). Siting deci
sions related to many of these facilities, therefore, will not 
be required for some time. 

Another area which should be fully explored is the role 
that increased economic regional power sales might play in 
meeting electric capacity requirements at lowest possible 
costs of service, reducing New York's oil dependence, and 
minimizing environmental injuries to the State from power 
generation. Increased economic interconnection of New 
York's electric system with neighboring and distant U.S. 
systems and all other necessary arrangements to increase 
purchases of non-oil-fired capacity should be vigorously 
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pursued. Congress and the relevant Federal agencies should 
reduce any constraints that may exist affecting economic 
power sales between regions. 

The Department of Public Service should have principal 
responsibility for preparation of a study of the potential for 
economic interconnection and the institutional and trans
mission system changes that may be necessary to increase 
economic power transactions. The Energy Office and the 
New York Power Pool should provide the DPS their full 
support and cooperation. This study should be completed 
within six months, and each Planning Board member should 
be kept informed periodically of the progress of the study 
The State Siting Boards, in their review of new applica
tions for construction of facilities, should also evaluate 
fully the potential for capacity contributions which might 
reasonably result from improved economic regional inter
connection. 

6. ELECTRIC UTILITY FINANCING 

A. Financial Impacts of the Electric Plan on the State's 
Consumers and Electric Utilities 

The electricity supply plan requires capital expenditures 
of approximately $27.3 billion between 1980 and 1994.B This 
includes $14.5 billion in new generating plant and $12.8 
billion in other plants including electric transmission and 
distribution facilities. 

New York's electric utilities will be required to raise approx
imately $20 billion in capital from sources such as earnings 
retained in the business and security issuances to finance 
the program. Included in this total are almost $11 billion in 
long-term debt, $1.4 billion in preferred stock, and over $8 
billion in common equity. 

Since the capital costs of the electric supply plan are high, 
and large amounts of new capital must be attracted, ade
quate cash flow may be a problem for some of the State's 
utilities. The FSP analysis measured two important cash 
flow ratios, interest coverage9 and the amount of allowance 
for funds used during construction in common equity earn
ings (AFDC ratio). Currently, the State's composite electric 
utility group has interest coverage of about 2.9 times and an 
AFDC ratio of about 26 percent. FigureV-F-33 shows that 
these ratios, absent other forms of financial assistance, will 
slip somewhat, during the period. Interest coverage may 
decline to 2.5 times during several years during the planning 
period. Also, the AFDC ratio will increase from the 26 per
cent level during several years of the planning period. 

B. Electric Utility Financing Methods 

New York's private electric utilities raise capital through 
internally generated funds, such as retained earnings, and 
external sources, including long-term debt, preferred stock 
and common equity. During 1978, the seven private utilities 
issued $231 million in long term bonds, $84 million in pre
ferred stock, and $312 million in common equity These 
companies maintain a capital structure composed of approx
imately 50 percent long-term debt, 13 percent preferred 
stock and 37 percent common equity. 

PAS NY finances differently from the private electric uti Ii
ties in that 100 percent tax-free debt is used as the financing 

8This calculation, as well as those immediately following were 
compiled using a computer based, long-range financing model 
developed by the General Electric Company (the Financial Simula
tion Program (FSP)). 
91nterest coverage is the number of times the earnings of a com
pany exceeds interest expense. 
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vehicle. During 1978, PASNY issued $350 million in long-term 
debt. 

The major financial problem facing New York's electric 
utilities is the need to finance new high cost projects. The 
SEO generating plan proposes that ten large generation 
units costing approximately $15.2 billion be constructed by 
1994.10 

PAS NY wi II undertake at least $2.5 bi I lion of the construc
tion, with the private utilities adding $6.6 billion of projects. 
Four coal units costing $6.1 billion have undetermined 
owners at this time. 

Actions could be taken to reduce financing costs of large 
generating units. Utilities could be required to use project 
financing for larger projects, if the use of such a financing 
appears economical. 11 This financing can be structured to 
permit a guaranteed rate of return and assurances can be 
made to investors that the project will be completed. Also, 
project financing could provide rate of return incentives for 
projects completed on time without significant cost over
runs. 

The Power Authority has successfully financed several 
large scale energy projects using project financing methods. 
Due to the_ tax free status of PASNY's debt, and because the 
Power Authority is completely financed with debt, PASNY 
requires a much lower rate of return than the average utili
ty.12 Also, PASNY's power is less expensive than privately 
produced electricity, since it reflects lower tax collections. 

Figure V-F-34 shows fixed charge rates for PASNY and a 
representative investor-owned utility in New York State. 

Since PASNY's fixed charge rate is considerably lower 
than that of the private electric uti I ity, a considerable cost 
savings will accrue to ratepayers if PASNY constructs large 
facilities. If PASNY and a private electric company were to 
construct separate facilities costing $1.5 billion each, and if 

10Four of the units, Oswego 6, Shoreham, Nine Mile 2 and Somerset 
are already under construction with accumulated costs of $1.8 
billion at December 31, 1978. 
11Project financing is a technique whereby revenues and expenses 
are assigned to specific projects. Revenues can be adjusted to 
permit the project to earn a desired rate of return. 
12PASNY has a lower rate of return than comparable private electric 
companies because no high cost common equity or preferred stock 
is employed and interest rates on tax-free bonds are much lower. 



these units were operated over 30 years with depreciation 
·for the project reinvested into the business, a savings of $3.7 
billion in customer rates would result. However, a portion of 
this revenue reduction - $1.1 billion - would represent 
taxes which would have to be collected by some other 
means. A reallocation of tax revenues would lower the true 
cost savings to $2.6 billion to state consumers. 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

FIGURE V-F-34 

FIXED CHARGE RATES FOR PASNY AND 
A PRIVATE ELECTRIC UTILITY 

Average New York 
PAS NY Private Electric Uti I ity 

Rate of Return 7.0% 10.6% 
Depreciation·• 3.3 3.3 
Federal Income Taxes -0- 2.5 
Insurance .1 .1 
Decommissioning .1 .1 
Local Property Taxes -0- 1.5 
TOTAL 10.5% 18.1% 

* Although PASNY does not charge depreciation as such, it 
has been included here for comparison purposes. 

In addition to constructing large electric facilities in New 
York State, the Power Authority cou Id be expanded to act as 
a centralized finance agency to assist municipalities con
structing alternate energy facilities such as small hydro and 
waste-to-energy plants. This may be needed since many 
projects will be too small to finance economically in the 
securities markets. Also, some projects will be too large to 
be financed by individual users. PASNY, as the centralized 
finance agency, should be able to minimize these financial 
difficulties by issuing bond offerings for use by all qualified 
users. 

This change in PASNY's role would have to be accom
plished according to Sections 103(b) and 115 of the Internal 
Revenue Code and New York's Power Authority Act. The 
Power Authority can maintain tax free status only if it pro
vides most of its power to other tax exempt entities or if it 
furnishes power under a local furnishing provision. It is 
highly probable that bonds issued by PASNY for municipal 
end users would be tax free since the municipal end user is 
tax exempt, as is PAS NY However, since the I RS code is 
subject to interpretation, New York should urge the IRS to 
grant tax-free status to such financings. 

Changes could be made in the role of the New York State 
Energy Research and Development Authority (NYSERDA) to 
help solve New York. State's energy financing problems. 
Currently, NYSE RDA can issue general facilities bonds up to 
a limit of approximately $9.3 million. At the present time, 
the full amount of authorized bonds is outstanding. The 
Authority also issues tax exempt pollution control bonds for 
use by the State's private electric companies. Like PASNY, 
NYSERDA could be used as a centralized finance agency. 
NYSERDA could be given expanded authority to borrow 
funds to be invested in small energy projects throughout 
New York State. Also, the pollution control facility financing 
program must be expanded to include all costs associated 
with conversions of oil generating plants to coal. This would 
enable NYSERDA to obtain low cost tax exempt securities 
for use by New York's private utilities. New York should 
encourage the Internal Revenue Service to grant tax exempt 
status to oil conversion bonds similar to pollution control 
bonds. 
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Several actions should be taken to reduce the cost impact 
of the coal conversion program. First, all coal conversion 
costs should qualify for tax-free financing similar to pollu
tion control equipment. Second, the federal energy pro
gram as proposed by President Carter includes financial 
assistance to help utilities reduce oil use. Based on New 
York's substantial potential for oi I reduction through coal 
conversion, it is reasonable to expect substantial financing 
of the coal conversion program with federal funds. 

7. ELECTRIC SECTOR RESEARCH AND DEVELOPMENT 

New York Stq.te electric sector research and development 
(R&D) should support State energy policy and the objec
tives of this Plan. As such, electric sector R&D emphasis is 
warranted in the following areas: 

• energy conservation and load management; 
• clean burning coal technologies such as fluidized bed 

combustion, advanced flue gas desulfurization, coal-oil 
mixtures, coal gasification and coal liquefaction; 
technologies which allow location of electricity genera
tion close to the load, such as fuel cells; and, 

• technologies using renewable energy resources such as 
solar, solid waste and hydropower. 

The ESEERCO Research and Development Plan contains 
important research and development projects addressed to 
each of these areas. It further shows a planned shift in R&D 
funding emphasis away from nuclear-related projects and in 
the direction of those areas summarized above. 

The previously mentioned studies of c.ombined cycle coal 
gasification and coal oil mixtures will provide further em
phasis in these directions. 

Section V-H of this plan addresses research and devel
opment in general, and present State R&D plans in greater 
detail. 

8. ,RECOMMENDED ACTIONS 

• Implement the SEO Electric Generation Plan as outlined 
in Fiqure V-F-22. 

• Increase Niagara Power Project Output. 

Subject to the provisions of a 1950 treaty between the 
United States and Canada, at least 100,000 cubic feet per 
second (CFS) of water must flow over the falls during day
light hours from April through October. The flow at other 
times may be reduced to 50,000 CFS. The remaining water 
flow in the Niagara River, which has an average flow of 
203,000 CFS, is avai !able for use equally by the two countries 
to generate electricity. 

Various proposals are currently under review which would 
reduce the falls flow during non-tourist sensitive periods. 
These proposals could, if mutually agreeable to both coun
tries, increase the generation of electricity from the Niagara 
facilities by as much as a billion kilowatt hours. This is 
approximately the equivalent of the output of a 150 MW 
generating plant operating at a 70 percent capacity factor. 

Development off:Jroposals by PAS NY should continue as 
should discussion with appropriate Canadian officials in 
pursuit of a mutually beneficial agreement to allow greater 
power production without jeopardizing the tourism value of 
the Falls. 

• Study Future Out-of-State Sales of Hydropower 

PASNY currently sells approximately 280MW of low cost 
hydropower to neighboring states-1 OOMW to Vermont from 
St. Lawrence; 50MW to Vermont from Niagara; I07MW to 
Allegheny from Niagara; and 23 MW to Ohio from Niagara. 



This power is sold pursuant to Federal Power Commission 
licenses and, for the Niagara facility, pursuant to federal 
laws. The law requires thata "reasonable portion" -up to 70 
percenrof the project power-is to be sold to neighboring 
states. Currenty the full 10 percent of Niagara power and 
over 10 percent of St. Lawrence power, is being sold. 

Contracts for sale of Niagara power have recently been 
renegotiated, to expire in 1985, in a manner such that both 
firm capacity and electric energy sold to neighboring states 
is reduced compared to prior years. The St. Lawrence con
tract with Vermont also expires in 1985. 

Since all current contracts expire in 1985, and since cir
cumstances relating to the value of these resources have 
substantially changed and are continuing to change, a study 
should be undertaken by PASNY to determine appropriate 
and reasonable amounts of out-of-state power sales for the 
future. This study can provide a basis for renegotiation of 
the Niagara and .St. Lawrence contracts in 1985. 

• Expand NYSERDA's non-recourse tax-exempt revenue 
bond program to include financing oil to coal conversion 
projects to the extent permitted by the Internal Revenue 
Code. 

The Authority is presently authorized to promote the 
construction of new energy technologies and pollution
abatement modifications on power generating facilities 
through the issuance of revenue bonds which are exempt 
from State and Federal taxes, but which are not obligations 
of the State. Under this program, the Authority has issued 
more than $136 million in pollution control bonds to date. 
This tax-exempt pollution control financing program is a 
form of Federal subsidy to the State, which ultimately reduces 
the cost of electricity and gas to consumers. This ERDA 
revenue bond program should be expanded (consistent with 
the provisions of the Internal Revenue Code) to include 
financing of utility oil-to-coal conversions. The extension of 
such financing to coal conversion can provide significant 
savings to New York consumers. 

• The Governor and Legislature should create a panel to 
evaluate fully and comprehensively the status of nuclear 
power development in the State of New York. This panel 
should review all -pertinent information, including the 
reports of all Feder? I, State and local government entities 
which have examined issues associated with nuclear power 
and which reports can aid the work of the panel. Every 
effort should be made to obtain federal funds for this 
project. the panel should consist of distinguished scien
tists, engineers, businessmen, labor leaders, environmen
talists and citizens. Upon its creation and funding, the 
panel 9hould consider the following, insofar as New York 
State is concerned, and report to the Board, the Governor 
and the Legislature: 

- Within six months, with respect to: 

Impacts of phase-down or elimination of existing plants 
and contingency plants to assure adequate electric 
supplies in case of federally mandated nuclear plant 
shutdowns; 
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• • Adequacy of emergency evacuation programs; and 

• • Adequacy of arrangements for secure transportation 
of nuclear materials. 

- Within twelve months, with respect to: 
• • Feasibility of Federal or other government responsi

bility for operation of existing nuclear power plants; 

• • Feasibility of Federal or other government responsi
bility for construction and operation of new nuclear 
power plants; and 
Adequacy of current and proposed Federal nuclear 
waste management programs. 

• Increased economic interconnection of New York's elec
tric system with neighboring and distant U.S. systems and 
all other necessary arrangements to increase purchases of 
non oil-fired capacity should be vigorously pursued. Con
gress and the relevant Federal agencies should reduce 
any constraints that may exist affecting economic power 
sales between regions. 

The Department of Public Service should have principal 
responsibility for preparation of a study of the potential for 
economic interconnection and the institutional and trans
mission system changes that may be necessary to increase 
economic power transactions. The Energy Office and the 
New York Power Pool should provide the DPS their full 
support and cooperation. This study should be completed 
within six months, and each Planning Board member should 
be kept informed periodically of the progress of the study. 
The State Siting Boards, in their review of new applications 
for construction of facilities, should also evaluate fully the 
potential for capacity contributions which might reason
ably result from improved economic regional interconnection. 

• A detailed and comprehensive study of the cumulative 
impacts of the coal conversion and construction program 
contained herein should be undertaken. Principal respon
sibility for preparation of this study should rest with the 
Department of Environmental Conservation, who should 
work in consultation with the Department Of Public Ser
vice, the Energy Office and the Department of Transpor
tation. Upon completion of this study, which should be 
submitted as soon as possible consistent with the neces
sity to coordinate fully with related Federal studies, the 
full range of coal conversion targets contained herein 
should be reviewed. 

• NYSERDA, with support and cooperation from SEO and 
the Department of Public Service, should support projects 
to demonstrate the potential for use of coal-oil mixtures 
at baseload oil-fired generating stations where conver
sion to direct combustion of coal is infeasible. 

• As a matter of State policy, no transmission line importing 
power should traverse the Adirondack Park in violation of 
Article 14, or any other applicable environmental laws, or 
in such a manner as will cause degradation to the envi
ronmental quality and open space character of the Park. 



SECTION V-G 

1. INTRODUCTION 

Coal is the only fossil fuel with known reserves capable of 
meeting both national and State energy needs for many 
years into the future. Despite the abundance of coal, its use 
in the seventies has grown only 14.5 percent nationwide and 
has dropped by 48.3 percent in New York State. 

Coal has not been an attractive energy source for a number 
of reasons. The most significant has been its cost. Although 
the price of coal, on a heat content basis, may be as little as 
one fourth that of oil, additional equipment needed to 
move and handle coal, larger boiler requirements, and more 
extensive pollution control requirements can raise coal con
sumption costs beyond those of other fuels. 

The greatest opportunity for increased use of coal in New 
York State in the near-term is in the generation of electricity 
This should take place with the conversion of existing oil
fired units that are capable of burning coal, and through the 
addition of coal-fired baseload units to meet future growth 
in demand and to decrease the consumption of oil. 

In the longer term, the greatest opportunity for increased 
coal utilization is in the development of a coal-based syn
thetic fuels industry In both cases, direct coal use and 
coal-based synfuels will decrease our reliance on imported 
petroleum products. They wi II also enable the State to tap a 
more secure energy source at more acceptable, and more 
controllable prices. 

Therefore, the following actions are recommended: 

• Implement the electricity supply plan outlined in Figure 
V-F-22. 

• NYSERDA, with support and cooperation from SEO and 
DPS, should undertake a feasibility study to investigate 
the potential for use of coal-oil mixtures at all baseload 
oil-fired generating stations where conversion to direct 
combustion of coal appears unlikely 

• Immediate action must be taken to develop a coal-based 
synthetic fuels industry in the Northeast. 

Implementation of just the electricity supply plan con
tained in Section V-F will reduce the State's consumption of 
imported oil by over 60 million barrels per year by 1994. 

Increased coal use in the State also increases the poten
tial for air, water and land pollution. However, in all cases 
compliance with environmental standards must be achieved. 

The direct use of coal and the development of synthetic 
fuels are the two key elements in a strategy of coal replace
ment of oil. Direct use of coal will replace oil more quickly, 
at less cost, and still permit achievement of environmental 
standards. 

However, reducing the State's reliance on imported oil 
through increased coal use will not be accomplished solely 
on the basis of the incentives of economic benefits achieved 
through lower fuel costs. 

Other incentives must be provided including options such 
as: allowing rapid tax depreciation for new equipment; 
offering additional tax credits; or directly paying a portion 
of the conversion costs as the President has recommended. 

To achieve the synthetic fuels objective, the most prom
ising technologies should be identified quickly and con
struction begun immediately. Furthermore, a market for full 
production of fuel must be guaranteed. 

Federal and State energy and related policies must be 

Coal 
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molded to a clear, bold plan of action. The primary obstacle 
to greater coal use is the lack of a strong, consistent federal 
coal policy and the framework of uncertainty caused by this 
lack of policy. Procedures must be established to identify 
and resolve regional, State and local conflicts and reconcile 
competing interests within the federal government, and 
between federal and state governments, to enable the aggres
sive pursuit of a program of oil import reduction through 
increased reliance on domestic coal. A program must be 
developed, based upon strict adherence to adopted policies 
and implementation schedules, which will provide for 
increased coal use immediately. 

The direct burning of solid coal is not the long-term 
solution to the State's or the Nation's energy problems. 
However, it is the best energy option to buy time to make the 
transition to a more secure energy future. 

The following section summarizes coal1 use in New York 
State and the outlook for its future as an energy source. The 
section also makes proposals and recommendations on how 
coal can be best used to move the State from the present 
period of unreliable and high cost imported petroleum to a 
more self-reliant energy future. 

2. BACKGROUND 

A Coal Consumption- Past and Present 

Coal consumption in the United States and New York 
State from 1960-78 is presented in Figure V-G-1. This data 
illustrates trends in coal consumption nationally and state
wide and traces past consumption patterns. 

1) United States 

Total coal consumption in the United States has increased 
almost continually, except in strike years, from 375 million 
tons in 1960 to 600 million tons in 1978. 

Since 1945 the proportionate share of coal consumed by 
the Nation's major users has changed significantly In 1945 
the largest users of coal were the manufacturing industries 
and the railroads. Sales for home heating was the third 
largest market, followed by the coking industry and electric 
utilities. 

Today, coal is used primarily as a boiler fuel by electric 
utilities and in the manufacturing industries. In fact, nearly 
90 percent of the coal now used as a boiler fuel is used for 
electric energy generation. Coal use by utilities has increased 
from 70 million tons in 1945 to over 480 in 1977-an increase 
of nearly 700 percent. Despite this growth, the coal share of 
the electric utility fuel market has actually dropped from 52 
percent in 1945 to 47 percent in 1977. This decline is due 
primarily to the emergence in the 1930's of oil and gas as 
economically attractive, convenient, and easily obtainable 
fuels, to the stricter air pollution requirements in the late 
1960's, and to the development of nuclear power for electric 
generation. 

The slight movement by utilities in the Nation away from 
coal, however, stopped abruptly in 1973-74 with the sharp 
increases in oil prices following the oil embargo. Another 
factor was the growing concern over the avai la bi I ity of 

1This includes bituminous and lignite coal. A discussion of anthra
cite coal may be found in Appendix V-G-2. 



FIGURE V-G-1 

COAL CONSUMPTION BY SECTOR, 1960-1978 
(THOUSANDS OF SHORT TONS) 

Electric Utilities Industrial Coke Plants Retail Sales Total 

% of % of 
Year NYS* U.S. us NYS US. us NYS 

1960 11, 531 173,615 6.6 6,715 88, 976 7.5 4,304 
1961 10,525 176,490 6.0 6,351 87,566 7.3 3,781 
1962 10,948 192,174 5.7 6,325 91,833 69 3,997 
"1963 11,235 208,790 5.4 6,789 95,003 7.1 4,020 
1964 12,880 225,908 5.7 7,021 96,601 7.3 5,724 

1965 13,835 244,747 5.7 6,578 96,791 6.8 6,244 
1966 12,487 266,800 4.7 6,685 97,861 6.8 5,882 
1967 14,330 290,756 4.9 6,825 96,723 7.1 5,980 
1968 12,573 290,507 4.3 6,728 94,058 7.2 5,108 
1969 13,047 303, 961 4.3 5,894 88,989 6.6 5,449 

1970 12,648 329,936 3.8 5,315 84,060 6.3 6,051 
1971 8,291 332,435 2.5 3,981 70,889 5.6 4,188 
1972 7,030 371,316 1.9 3,218 68,766 4.7 4,118 

1973 6,741 374,492 1.8 2,318 62,466 3.7 5,444 
1974 8,102 385,953 2.1 2,058 62,320 3.3 5,524 

1975 7,157 429,758 1.7 2, 121 52,554 4.0 3,491 
1976 7,099 454,796 1.6 2,405 52,517 4.6 5, 157 
1977 7,606 480,729 1.6 2,541 59,447 4.3 3,818 
1978 7,576 471,159 1.6 2,329 60,185 3.9 2,507 

* N.Y.S. share of Homer City consumption included. 

natural gas. In addition, Federal legislation such as the 
Energy Supply and Environmental Coordination Act of 197 4 
(ESECA), and the Powerplant and Industrial Fuel Use Act of 
1978 (PIFUA), have effectively limited the choice of fuels 
for large baseload electric generation to coal and nuclear
fueled units. 

2) New York State 

Coal use in New York State has not kept pace with increases 
in the rest of the country-as Figure V-G-1 shows. Statewide 
coal consumption dropped from a high of 27 million tons in 
1967 to a low of just under 12.5 million tons in 1978. Since 
1975, the quantity consumed has held relatively steady. 

Compared to total consumption in the United States, coal 
use in New York State has shown a relative decline from 6.1 
percent of the total national use in 1960 to 2.1 percent in 
1978. Several factors have contributed to this trend: 

• Electricity demand growth in New York State has been 
relatively slow-i;:ompared to national averages, and no 
new coal plants have been added since 1969; 

• Industrial growth in New York State has increased at a 
slower rate than in other areas of the country; 

• Because of the State's dense urban nature environmental 
regulations are enforced more stringently in New York. 
than in other areas of the country; and 

• High transportation costs have discouraged the use of 
coal to a greater extent in New York State than in many 
other areas of the country. 

Figure V-G-2 shows coal consumption by end user in 
1978. In the electric utility sector, total coal consumption in 
the State declined from 14,330,000 tons in 1967 to 6,7 41,000 
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% of % of % of 
U.S. us NYS U.S. us NYS U.S. us 

81,002 5.3 430 31,371 1.4 22,980 374,964 6.1 
73,028 5.2 435 28,596 1.5 21,092 365,679 5.8 
71,698 5.6 467 27,958 1.7 21,737 383,663 5.7 
76,478 5.3 373 25,168 1.5 22,417 405,439 5.5 
89,479 6.4 307 22,324 1.4 25,932 434,314 6.0 

95,034 6.6 368 22,020 1.7 27,025 458,594 5.9 
94,403 6.2 260 20,026 1.3 25,314 479,093 5.3 

94, 112 6.4 165 18,298 0.9 27,300 499,891 5.5 
89,533 5.7 153 17, 101 0.9 24,562 491,201 5.0 

91,829 5.9 90 15,083 0.6 24,480 499,863 4.9 

94,869 6.4 87 14,246 0.6 24,101 523,113 4.6 
80,383 5.2 54 10,776 0.5 16,514 494,484 3.3 
87,756 4.7 51 9,150 0.6 14,417 536, 990 2.7 

89,891 6.1 59 7,708 0.8 14,562 534,558 2.7 
86,452 6.4 72 6,558 1.1 15,756 541,282 2.9 

84,953 4.1 77 4,828 1.6 12,846 572,093 2.2 
84,721 6.1 20 4,018 0.5 14,681 596,052 2.5 
78,477 4.9 30 3,036 1.0 13,995 621,689 2.3 
65,867 3.8 45 2,003 2.2 12,457 599,214 2.1 

tons in 1973. In the industrial steam sector, a similar pattern 
emerges. A sharp decline in coal use in the early 1970's in 
this sector in New York was followed by a reversal and slight 
increase in recent years. The decline is steeper and the 
increase is smaller than that of the utility sector, in part 
because economies of scale make coal more attractive to 
utilities than to smaller industrial users. A similar pattern 
exists for coal use by this sector throughout the country. 

Coal use in coking plants shows no steady time-trend. 
Instead, coal deliveries tend to rise or fall with changes in 
the quantity of steel production. Coal deliveries to coke 
plants are greatest in "boom" years for steel (1970, 1973, 
1974) and least in poor years. 

The geographic location and size of facilities using coal is 
a key consideration governing the demand for coal. The 
precise location 2 of a consumer will dictate the most likely 
source of supply. It will also affect the mode and cost of 
transporting the fuel. The amount of coal a firm uses, in 
part, determines the price it pays, the applicable environ
mental regulations, and the economics of alternative fuel 
choices. 

8. Coal Production -Past and Present 

1) Origin of Coal-National Production 

Coal production in the nation has varied from year to year 

since 1914 (the earliest year that reliable data is available), 
reaching a low in 1932 of 309:7 million tons. Since 1961, 
production gradually increased to a total of 686.6 million 
tons in 1977. 

Coal production from the eastern region of the United 
States has fallen from 82 percent of national production in 
2Further discussion of coal use by region and volume consumed can 
be found in Appendix V-G-1. 



FIGURE V-G-2 

COAL CONSUMPTION BY MAJOR END USED CATEGORY 
1978 

*Includes New York State Electric and Gas Corp.'s share of 
coal consumed at the Homer City Plant which was approxi
mately one-half of 2.5 million tons in 1978. 

SOURCE: U.S. Department of Energy. 

1956, to just over 67 percent in 1977. Coal production in the 
West has increased by about the same percentage. 

There are three primary reasons for the increased produc
tion of western coal. First, there has been an increase in 
utility coal consumption in the central and western part of 
the nation. Second, utilities prefer western coal because of 
the lower sulfur content that permits air quality standards to 
be met without expensive flue-gas desulfurization equip
ment. Third, mining costs are less. Western coal is extracted 

·by surface mining methods while underground mines account 
for between 50-80 percent of eastern coal production, 
depending on the state. In recent years, the cost of coal 
produced at eastern underground mines has been approxi
mately three times the cost of coal produced in western 
surface mines. 

78. 7% 

2) Current Coal Supplies to New York State 

a. Origin 

Electric* 

60.8% 

During the past decade, much of the coal consumed in 
New York State was produced in Pennsylvania and northern 
West Virginia. Significant amounts of coal also came from 
Central Appalachia, primarily eastern Kentucky and the 
southern part of West Virginia. Figure V-G-3 presents histor
ical data on the origins of coal supply to each consuming 
sector in New York State. Northern Appalachia predominates 
as the major coal supply source for New York State. But 
Central Appalachia is also a significant source of supply to 
coking plants, where its quality characteristics make it indis
pensable. 

FIGURE V-G-3 

Electric Utilities 

ORIGIN OF COAL CONSUMED IN NEW YORK STATE: 1970-1978 
(THOUSANDS OF SHORT TONS) 

Coke Plants All Other lndustriala Retail Sales 

Northern Central Northern Central Northern Central Northern Central 
Year Appalachia Appalachia Total Appalachia Appalachia Total Appalachia Appalachia Total Appalachia Appalachia Total 
1970 9,490 672 10,162 3,540 2,744 6,284 4,937 398 5,335 52 36 88 
1971 6,544 434 6,978 2,139 1,286 3,425 3,561 407 3,968 29 20 49 
1972 5,677 307 5,984 2,209 1,891 4,100 3,069 153 3,222 48 3 51 
1973 5,125 273 5,398 3,362 2,082 5,444 2,151 195 2,346 59 59 
1974 6,271 809 7,080 3,509 2,015 5,524 1,772 281 2,053 63 9 72 
1975 5,581 574 6,155 2,528 963 3,491 1,831 290 2,121 45 32 77 
1976 5,550 480 6,030 3,139 2,018 5,157 2,173 230 2,403 19 1 20 
1977 5, 979 542 6,521 2,325 1,500 3,825 2,366 177 2,543 30 30 
1978 5,902 424 6,326 1,144 1,363 2,507 2,131 198 2,329 39 6 45 

a Includes boiler and kiln applications. 

SOURCE: Bureau of Mines, Bituminous and Lignite Coal Distribution, 1970-1978 Calendar year reports 
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Central Appalachian coal is also used in lesser quantities 
in the other demand sectors. The H~gional distribution of 
supply has remained relatively constant, with Central Appa
lachian coal supplying about 10 percent of the total. Central 
Appalachian coal has higher mine-mouth prices and trans
portation costs than other available coal and it is purchased 
to meet specific quality needs, particularly lower sulfur 
content. 

b. Transportation 

Data showing the mode of transportation of coal coming 
into New York State are presented in Figure V-G-4. In gen
eral, larger coal consumers rely more on rail than truck 
shipments. Large coal shipments by truck are much more 
expensive and are severely limited by environmental con-

straints (fugitive coal dust particles) and by highway weight 
limits. During the period shown, 78 percent of the coal 
consumed by the electric utility industry came in by rail. 
The figure is nearly 100 percent for the metallurgical indus
try, 92 percent for industrial users, and nearly 100 percent 
for retail users. 

c. Quality 

A strong relationship exists between the regional origin of 
the coal and its sulfur content. In general, low-sulfur coal is 
mined in Central Appalachia and medium to high-sulfur 
coal in Northern Appalachia. Electric utilities and coke 
plants are the primary consumers of coal from Central 
Appalachia. The large volumes permit more favorable trans
portation costs, allowing shipment over longer distances. 

FIGURE V-G-4 

MAJOR MODES OF TRANSPORTATION OF COAL DESTINED FOR NEW YORK STATEa 
(THOUSANDS OF SHORT TONS) 

Electric Utilities Coke Plants Industrial Retail 

Year Rail Truck Total Rail Truck Total Rail Truck Total Rail Truck Total Rail 
- -- - -- - -- -

1970 8,784 1,005 9,789 5,968 5,968 4,840 459 5,299 86 2 88 19,678 
1971 5,776 1,068 6,844 3,242 3,242 3,713 216 3,929 49 49 12,780 
1972 4,640 1,275 5,915 3,986 3,986 3,006 176 3,182 51 51 11,683 
1973 4,368 967 5,335 5,398 5,398 2,137 163 2,300 59 59 11,962 
1974 5,287 1,618 6,9d5 5,366 9 5,375 1,793 215 2,008 72 72 12,518 
1975 4,778 1,367 6,145 3,424 14 3,438 1,952 137 2,089 77 77 10,231 
1976 4,426 1,554 5,980 5,064 5,064 2,219 184 2,403 20 20 11,729 

1977 4,501 1,989 6,490 3,720 32 3,752 2,334 209 2,543 30 30 10,585 

1978 3,718 2,312 6,030 2,505 2 2,507 2,065 238 2,303 45 45 8,332 

SOURCE: Bureau of Mines, Bituminous Coal and Lignite Distribution, 1970-1978 calendar year reports. 

aThese data do not include smaller quantities transported by river and Great Lakes barge. 

FIGURE V-G-5 

CHARACTERISTICS OF COAL CONSUMED IN NEW YORK BY SECTOR: 1978 

High Btu (Btu/lb) 
(13,000 & Above) 

Less than -.7%S 
.7-1.0%S 

1.0 - 2.0%S 
More than 2.0%S 

Medium Btu 
(12, 999-11,500) 

Less than .7%S 
.7% - 1.0%S 

1.0 - 2.0%S 
More than 2.0%S 

Low Btu 
(Less than 11,499) 

Less than .7%S 
.7-1.0%S 

1.0-2.0%S 
More than 2.0%S 

Industrial Steam 

216,300 
766,650 

30,000 
132,000 
536,000 

65,000 

aNo data obtained in survey for the coke plants. 

(TONS) 

Utilities 

845,000 
2,916,000 

2,337,000 

Coke Plantsa 

SOURCE: Survey of 1978 Coal Consumption in New York State: (Jan., 1979). 
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Cement 

137,900 
444,500 

Retail 

250 
17,700 
91.200 
58,000 

28,900 
12,000 
64,400 
29,300 

29,800 

Total 

Truck Total 
--

1,466 21, 144 
1,284 14,064 
1,451 13,134 
1,130 13,092 
1,842 14,360 
1,518 11,749 
1,738 13,467 
2,230 12,815 
2,552 10,884 

Total 

250 
17,700 

307,500 
824,650 

28,900 
42,000 

1,179,300 
3,925,800 

94,800 

2,337,000 



For the coking plants, low-sulfur and other quality character
istics are essential to coke blends, necessitating shipment 
from Central Appalachia. 

Figure V-G-5 shows a detailed breakdown of the sulfur 
and BTU content of coal consumed in the State in 1978. 

d. Recent Prices 

Prices utilities pay for coal in New York State vary widely 
and reflect the needs of individual plants for coal quality 
and transportation costs. In February, 1979, for example, 
coal purchased by Niagara Mohawk Power Corporation for 
the Huntley Station cost nearly $40 per ton. The cost for coal 
to New York State Electric & Gas Corporation's Hickling 
Station cost just over $21 per ton. 

C. Institutional Background 

Background on the nature of the coal industry and the 
labor movement and the impact of governmental coal poli
cies are also an important prelude to a discussion of the 
future of coal in New York State. 

1) Nature of the Coal Industry 

Increasingly, since 1960, small independent coal opera
tors are being replaced by coal companies that are part of 
larger interstate companies, conglomerates, and multinat
ional oil and gas firms. Of the top 15 coal producers in 1977, 
only two were independents. Sixteen years ago, all major 
coal companies were independent except those owned by 
industries that burned coal. Many of the major companies 
belong to the Bituminous Coal Operators Association (BOCA), 
an industrial association that has negotiated as a unit with 
the unions, and in particular, with the United Mine Workers 
of America (UMW). 

The labor movement has traditionally played a major role 
in the coal industry. Of the 237,000 coal workers in 1977, 
about 160,000 belonged to the UMW, the strongest union, 
which often sets the wage and benefit standard for the rest 
of the industry. The traditional strength of the UMW has 
been in the Eastern region where coal is mined in the more 
labor-intensive underground mines. Most of the coal con
sumed in New York State is from underground mines in this 
region. 

2) Government Policies 

Government environmental standards, coal mining safety, 
financial incentives, and transportation policies will influ
ence future coal consumption. Numerous pieces of federal 
and State legislation and regulatory actions have affected 
coal production and consumption over the last 20 years. 

Figure V-G-6 analyzes the major Federal laws that.have 
affected coal production, consumption and/or costs, and 
that have the potential to do so in the future. 

3. COAL OUTLOOK 

A. Future National Demand 

The use of coal will increase in absolute terms as energy 
demands increase. However, the extent to which coal de
mands increase will depend on a number of factors, including 
governmental laws and regulations, the costs and availa
bility of alternative fuels, the availability of nuclear power 
as an option for electric generation, the rate of development 
of a coal-based synthetic fuels industry, and the degree of 
enforcement of the Energy Supply and Environmental Coor-
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dination Act (ESECA) and the Powerplant and Industrial 
Fuel Use Act (PIFUA). 

Future coal demand in the Nation through the end of the 
century, will occur mainly in the three sectors currently 
accounting for the majority of coal consumption: electric 
utilities, industrial bailer fuel, and coke for iron and steel 
production. Additional demand should arise toward the end 
of the 1980's as a coal-based synthetic fuel industry begins 
production of gas and liquid fuels. These new technologies 
may provide the opportunity for coal, as an energy source, 
to recapture the markets once lost to natural gas and petro
leum. 

The Department of Energy (DOE), forecasts a 150 percent 
increase in national coal consumption by 2000, increasing 
from over600 million tons in 1979to between 1555and1835 
million tons in 2000. 

Figure V-G-7 shows production forecasts through 1995. 
The relatively constant production of coal in Appalachia 
th rough 1990 reflects the slow rate of growth in the metal
lurgical industry and a slow rate of growth in electricity 
demand in the northeast. For coal-fired utility plants for 
which construction commences after September 18, 1978, 
scrubbers will be required regardless of sulfur content 
resulting in increased production of medium to high-sulfur 
coal from this region. Production may also be increased as a 
result of strong implementation of ESECA and PIFUA. 

Growth of coal production is expected to be most dra
matic in the Northern Great Plains region. Because of. its 
low-sulfur content and its relatively inexpensive mine
mouth price compared to Eastern coal, Great Plains coal 
wi 11 be particularly attractive to consumers throughout much 
of the country through 1995. 

The total recoverable coal reserves in the nation in 1975 
were almost 256 billion tons. The U.S. Bureau of Mines has 
estimated that 31 percent or about 78.9 billion tons can be 
used for direct combustion and will meet the Federal New 
Source Performance S02 emission standard of 1.2 pounds 
per million BTU heat input without being cleaned. 3 Of this 
total, 8 billion tons are located in the Eastern region, 0.3 
billion in the Central region and 70.6 billion (89 percent) are 
in the Western region. 

If the national goal of over 1 billion tons per year in 1985 
were to be achieved, there is enough coal to last the Nation 
for over 250 years, and enough "clean" coal for approximately 
80 years. The development of these potential coal reserves 
will depend on such factors as federal leasing policies, the 
cost of mining, the ability of the transportation system to 
move the coal, the price of coal, the rate of recovery of 
reserves (including in-site gasification), and the availability 
of capital for new mine development. 

The factor that may limit future coal production the most 
will be the availability of labor with sufficient ability to be 
trained as miners-and with a willingness to pursue that 
occupation. Recruiting new workers for coal mining work 
may become increasingly difficult for several reasons: the 
poor public image of the industry, the hazardous nature of 
the work, adverse publicity stemming from mine disasters, 
the remote location-<:>f mines from readily accessible urban 
areas4 and the potential for work stoppages and strikes. 
This will be especially important in the more highly labor
intensive underground mines of the east, where labor
management conflicts can cut into coal availability and 

JThis standard applies to affected facilities commencing construc
tion after August 17, 1971, and up to and including September 18, 
1978. Plants constructed after September 18, 1978, must employ 
some method of flue gas desulfurization. 
4R.A. Schmidt, Coal in America, McGraw-Hill Publication Com
pany, 1979. 
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Federal Act 

The Federal Coal 
Mine Health and 
Safety Act of 
1976 (Amended 
(1977) 

The National En
vironmental 
Policy Act of 
1969 (NEPA) 

The Clean Air 
Act 
(and amendments) 

The Energy Sup-
ply and Environ
mental and Coordina
tion Act of 197 4. 

;j The Resource Con
servation and 
Recovery Act of 
1976 (RCRA) 

The Surface Min
ing and 
Reclamation 
Act of 1977 

The Clean Water 
Act of 1970 
(and amendments) 

The Powerplant 
and Industrial 
Fuel Use Act 
of 1978 (PIFUA) 

Implementing 
Federal Agerxy 

Department of In
terior, Department
of Health, Education 
and Welfare 

Environmental Pro
tection Agency 

Environmental Pro
tection Agency 

Department of 
Energy 

Environmental Pro
tection Agency 

Department of Interior, 
Office of Surface 
Mining 

Environmental Pro
tection Agency 

Department of Energy 

FIGURE V-G-6 

RECENT FEDERAL LAWS IMPACTING ON COAL 

Purpose 

To remedy unsafe conditions and 
practices and to reduce the 
number of mining fatalities and 
injuries. 

To bring environmental factors 
into the decision-making process 
by requiring an environmental 
impact statement (EIS) for major 
Federal activities. 

To improve air quality through 
the establishment of both 
National Ambient Air Quality 
Standards (NAAQS), and new 
source review requirements. 

To reduce the use of natural gas 
in large boilers, and oil imports 
by substituting the use of coal. 

To improve waste disposal prac
tices by controlling disposal 
of hazardous and non-hazardous 
wastes. 

To change surface coal mining 
practices that generate severe 
social and environmental costs 
and to prohibit mining operations 
in areas that cannot be reclaimed. 

To control and eliminate water 
pollution and protect and propa
gate fish, shellfish and wildlife. 

To prohibit the use of natural gas 
and petroleum as a primary energy 
source in new powerplants and 
major fuel-burning installations 
(MFBl's) with few exceptions, and 
in existing MFBl's and powerplants 
with more exceptions. 

Impact on Coal Production, 
Consumption and/or Costs 

Health and safety procedures add 
additional costs to coal production 
which may be offset by increased pro
ductivity. One estimate shows that 
5oq:;ton may be added to the cost of coal. 

All coal-related activities that have 
a significant impact on the environ
ment require an EIS; i.e. the leasing 
of federal lands for coal production. 

EPA regulations may make it more difficult 
or costly to burn coal in many instances. 
For a complete analysis, see Environmental 
Costs section under "Coal Outlook." 

Although ESECA appeared to grant broad 
powers for coal conversion, lack of fi
nancial incentives, lack of commitment 
and environmental problems have pre
vented large-scale impact. 

The determination of whether coal pile run-off, 
flyash and scrubber sludge is defined as 
hazardous is currently in the rulemaking 
process. Current costs of disposal are 
estimated to be between $1.30 and $5.00 
per ton of waste. These costs may increase 
significantly depending on how the wastes 
are classified under RCRA. 

Reclamation costs are estimated between 
$8.00 and $10.00/ton if the Act is 
fully administered or a 0.25% increase 
in the cost of electricity to the aver-
age customer in 1985. 

The principal coal-based activities to 
which this Act applies are steam electric 
generating stations. This adds an 
additional cost to the future use of 
coal for electricity. 

PIFUA's success in achieving coal con
versions will be highly dependent on 
environmental regulations and future 
costs of using alternative fuels. 

SOURCE: The Direct Use of Coal, Office of Technology Assessment Assessment, United States Congress. 

New York State 
Administrative 

Jurisdiction 

Department of Environ
mental Conservation 

(DEC) 

DEC 
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Public Service Commis
sion (PSC) 
State Energy Office 

(SEO) 

DEC 

DEC 

DEC 
PSC 
SEO 



FIGURE V-G-7 

REGIONAL COAL PRODUCTION 
(106 TONS) 

_____ R_e-"'g_io_n ____ 1975 1985 1990 1995 

Northern Appalachia 178.6 153.1 189.1 243.2 
Central Appalachia 195.1 231.2 207.7 214.3 
Southern Appalachia 22.5 20.3 15.2 12.5 

Total 396.3 404.6 412.0 470.0 

Midwest 141.0 215.1 307.7 384.5 
Total 141.0 215.1 307.7 384.5 

Eastern Northern Great Plains 8.5 17.8 19.2 19.9 
Western Northern Great Plains 46.3 229.5 360.4 483.1 

Total 54.8 247.3 379.6 503.0 

Central West 10.1 7 .6 4.5 8.4 
Gulf 11.0 51.8 71.7 61.7 
Rocky Mountain 14.7 56.5 68.5 96.0 
Southwest 15.8 34.3 42.4 50.0 
Northwest 3.7 4.6 4.8 2.9 
Alaska 9.5 

Total 55.3 154.9 191.9 228.5 

TOTAL U.S. 647.4 1022.0 1291.2 1586.1 

SOURCE: ICF Incorporated 

color potential customers' perception of the future relia
bility of supply.s 

C. Future Demand in New York State 

Over the next 15 years, electric uti I ities wi 11 continue to 
consume the major share of coal in New York. Future indus
trial consumption is forecast to increase between 1978 and 
1994 at an average rate of approximately 0.8 percent per 
year and retail sales of bituminous coal for residential use 
will stay at the current level. Coal use in the commercial 
sector is expected to decline to negligible consumption over 
the forecast period. Increasing coal use in the State will 
have both economic and environmental impacts. A detailed 
discussion of these impacts may be found in Appendix E and 
in the Environmental Impact Statement associated with this 
Plan. 

1) Demand Projections 

Future projections of coal demand are dependent on 
numerous factors, which will influence consumption in the 
various sectors. Therefore, for each of the sectors, a high 
and low demand case will be presented to chart a projected 
range of consumption in 1984, 1989, and 1994. Figure V-G-8 
presents the range of future coal consumption in New York 
State by each sector. 

a. The Electric Sector 

Future demand for coal for New York State utilities will 
hinge on several uncertainties: 

• future growth in demand for electric energy; 

• the use of nuclear power; 

• environmental regulations, particularly sulfur emissions 
and coal waste disposal restrictions; 

• the potential for voluntary conversion of oil-fired units 
that are capable of burning coal and the replacement of 

50ffice of Technology Assessment, The Direct Use of Coal, Wash
ington, !J.C., 1979. 
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existing oil-fired plants with coal-fired units; and the 
degree to which conversions under PIFUA and ESECA 
occur. 

The high coal demand case represents coal consumption 
as a result of implementation of the electricity supply pl°an 
contained herein. All new baseload additions except those 
currently under construction are coal-fired. All facilities 
which are targeted for coal conversion in Figure V-F-22 are 
assumed to be converted. 

FIGURE V-G-8 
RANGE OF FUTURE COAL CONSUMPTION 

IN NEW YORK STATE 
HIGH AND LOW DEMAND PROJECTIONS 

(MILLIONS OF TONS) 

1984 1989 1994 

HIGH LOW HIGH LOW HIGH LOW 
CASE CASE CASE CASE CASE CASE 

Electric Uti Ii ties 12.1 8.7 23.8 10.9 30.8 14.8 

Industrial 2.4 2.3 2.5 2.4 2.7 2.5 

Coke Plants 4.3 3.8 4.7 3.8 5.2 3.8 

Retail Dealers .03 .02 .03 .01 .03 0 

New Technologies 0 0 2.2 0 4.4 0 

TOTAL 18.8 14.8 33.2 17.1 43.1 21.1 

Figure V-G-9 identifies conversions to coal and shows 
estimated coal consumption at these units, as well as the 
estimated oil consumption that will be replaced by coal. 
Also shown are new coalfired baseload additions and esti
mated coal consumption by these units. If western coal 
were to be used in any of those units, with an average heat 
content of 8,300 BTU's per pound, the consumption quanti
ties would be increased by approximately 50 percent. 

In projecting a low coal demand case, the existing genera
tion tnix was assumed as modified by the additional small 
hydro and renewable resource projections of this Plan. Units 
already under construction, or approved for construction 
were added, and additional capacity requirements were 
divided on an equal basis between coal and nuclear fueled 
facilities. Furthermore, no coal conversions are assumed to 
take place. As shown in Figure V-F~8, the projected coal 
consumption forthe low demand case is 14.8 million tons in 
1994 compared with almost 31 million in the high case. 

b. The Industrial Sector 

Factors affecting future consumption in the industrial 
sector are: 

• the rate of economic growth generally and in the indi
vidual industry; and, 

• conversions that may result from the Powerplant and 
Industrial Fuel Use Act. 

In projecting the low demand case, industrial coal con
sumption is projected to increase at an average rate of 
approximately 0.8 percent per year through 1994. Further
more, in this case it is assumed that no conversions to coal 
under Pl FUA wi II take place because of the large number of 
exemption possibilities. This results in an increase in coal 
consumption for the industrial sector to 2.5 million tons 
annually by 1994. 



FIGURE V-G-9 

SUMMARY OF CONVERSIONS OF 
OIL-FIRED ELECTRIC GENERATING FACILITIES TO COAL 

AND NEW COAL-FIRED GENERATING FACILITIES 

Conversions 

Danskammer #3 and #4 
Albany #1-4 
Ravenswood #3 
Arthur Kill #2 and #3 
Port Jefferson #3 and #4 
Lovett #4 and #5 
Ravenswood #1 and #2 
E. F. Barrett #1 and #2 
Northport #1-4 

Subtotals 

New Plants 
Coal Units 1-5 

subtotals 

Capacity 
(MW) 

342 
400 
928 
851 
380 
399 
770 
380 

1532 
5982 

600-850 ea. 

3100-3600 

For the high case the potential conversions under Pl F UA 
are added to the low case. These are estimated on the basis 
that there are currently fewer than 100 Major Fuel Burning 
Installations using oil in the State. The total consumption 
for these units is approximately 20,000 BBLS of oil per day. 
Assuming that PIFUA-ordered conversions bring a decrease 
in oil consumption of 10 percent or 2,000 BBLS per day, 
there would be an increase in annual coal consumption of 
approximately 190,000 tons by 199f This results in a high 
case annual consumption of 2.5 million tons for 1994. 

c. The Coke-Making Sector 

Growth in coal consumption in the coking industry will 
be closely tied to the demand for iron and steel and to 
economic growth. As a low case in this sector, the current 
consumption will be used. In the high case, a 2 percent 
annual growth rate wrll be applied, or a 35 percent increase 
over the fifteen year period. Applying this figure directly to 
current consumption results in an increase of coal con
sumption to 5.2 mi°llion tons in 1994, for the high demand 
case. 

d. New T.echnologies6 

Figure V-G-10 identifies new technologies that are being 
developed to provide innovative, more efficient or cleaner 
methods of using coal. The advantages and the barriers 
preventing their introduction are also listed. Figure V-G-11 
shows the high and low demand case for coal use in various 
technologies. 

The total potential for new technologies ranges from a 
high demand of over 4 million tons per year in 1994 to a low 
demand estimate of no impact. 

D. Future Coal Supply for New York State 

There are four major factors which will affect future coal 
consumption in New York State. The first, demand, has been 

6Appendix D-4d contains a detailed discussion of new technologies 
and the basis for estimates of future consumption. 

Conversion/ 
In Service 

Date 

Estimated 
Coal Cons. 

(million Tons/yr) 

1978 
Oil Use 

(million bbl/yr) 
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1982 
1984 
1984 
1984 
1984 
1986 
1987 
1988 
1989 

1986-92 

.9 
1.0 
2.4 
2.2 
1.0 
1.0 
i.o 
1.0 
4.0 

15.5 

7.6 

7.6 
23.1 

2.2 
3.7 
4.2 
5.0 
3.2 
1.3 
4.9 
3.3 

11.8 
39.6 

discussed previously, On a national basis, the coal industry 
is generally viewed as a "demand constrained" industry. 
That is, if there is the demand for coal there will be adequate 
production to meet that demand. The other factors that 
must be considered in evaluating future consumption of 
coal in New York are as follows: 

• Do adequate supplies exist? 
• Can adequate quantities be made available to New York 

State? 

• What will it cost to use the coal? 

1) Adequacy of Supplies 

Coal users in New York should not experience any prob
lems obtaining coal from their traditional sources. Coal 
production can increase to meet the anticipated growth in 
demand. 

2) Transportation of Coal 

In 1975, railroads carried about 65 percent of the coal 
traffic in the nation and almost 80 percent into New York 
State. Railroads will be the principal mover c:if coal into the 
State in the foreseeable future as well. The waterway system 
is limited in its capability to expand by the present physical 
capacity of its locks and by ice in the winter in some areas. 
Trucks cannot compete in price, and coal slurry pipeline 
development is constrained by difficulty in getting needed 
rights-of-way. 

Increased coal demand and production will call for ade
quate coal transportation that must be met by expanding 
and upgrading the existing system. The railroads anticipate 
that investments in hopper cars, locomotives, and road-beds 
will be required to handle the additional coal traffic. This is 
especially true in the northeastern areas served by Conrail, 
the federally subsidized consolidation of insolvent eastern 
and midwestern railroads. Conrail's rehabilitation require
ments are substantial and the amount and timing of resource 
allocation to coal service could be critical to New York coal 
consumers. 

As far as equipment is concerned, however, Conrail pres-



Technology 
Coal-Oil 

Mixture 
(COM) 

Fluidized Bed 
Combustion 

(FBC) 

Low-Btu 
Gasification 

(LBG) 

Medium-Btu 
Gasification 

(MBG) 

High-Btu 
Gasification 

(HBG) 

Liquefaction 

Coal Gasification 
for Combined 
Cycle Electric 
Generation 

(CGCC) 

Coal Gasification 
for Fuel Cells 

Description 
A mixture of coal and oi I resulting 
in a liquid fuel. 

Coal is burned in a fluidized bed 
with dolomite or limestone added 
to capture sulfur. Steam is pro
vided to drive a conventional 
turbine. 

Coal is converted into a gas by 
combusting coal with air and 
steam. The heating value is 
100-180 Btu/SCF. 

Produced in the same manner as 
low Btu gas except that oxygen 
is used in place of air. The 
heating value is 300-600 Btu/Scf. 

Same as MBG except that a 
methanation stage is added. 

Coal is converted to a liquid 
through hydrogenation. 

Clean gas is fed to 
a gas turbine to drive a generator. 
Steam, derived from the waste 
heat, drives a second generator. 

Hydrogen rich gas is produced by 
reacting water with coal at high 
temperatures in a gasifier. The 
gas is cleaned and passed through 
an electrode in the fuel cell. 
Certain processes take place and 
electricity is produced. Waste 
heat can generate steam to drive 
a steam turbine. 

FIGURE V-G-10 

NEW TECHNOLOGIES FOR COAL UTILIZATION 

Potential Uses 
COM can be used in oil-fired 
boilers with minor modifica
tions in the commercial, in
dustrial, and utility sectors 
as a replacement for tradi
tional oil products 

Can be used in large industrial 
and large institutional and 
uti I ity settings to more 
efficiently burn coal. 

LBG can be used in either con
ventional gas-fired equipment 
or turbines for power gener
ation. 

MBG can be used in new and 
retrofit application in energy
intensive industries. 

Can be used for any gas appli
cation such as residential 
heating. 

As a replacement for fuel oil 
in commercial, residential, 
industrial and uti I ity sectors. 

Utility companies are the 
most probable users of CGCC. 
However, this could be coupled 
with co-generation and 
penetrate the industrial and 
commercial sectors. 

Utilities are most probable 
users. 

Advantages 
Allows replacement of oil 
in applications where 
direct coal combustion is 
riot feasible. 

In addition to efficiency, 
there are environmental ad
vantages including less NOx 
emission and sulfur emission 
and less water used. 

LBG processes are technically 
proven and produce a 
clean fuel for end use. 

MBG is of a sufficient 
Btu level to make it mov
able by pipelines 
economically 

Substitute for natural 
gas and can be transported 
in natural gas pipeline. 

Allows easier transportation. 
avoids changeover of tradi
tional burners and ensures 
domestic market for fuel-oil 
substitute. 

CGCC plants have less en
vironmental impact than 
direct-fired plants and 
will be more efficient. 

This technology is environ
mentally attractive and 
is potentially very efficient. 

Barriers 
Environmental - Particulate and 

sulfur emissions. 
Economic-A preparation facil

ity would have to be fairly 
large to be economical 

Environmental- Potential sol id 
waste problem. 
Economic-High cost of FBC 

unit 
Reliability-lack of demon

strated operating performance 

Environmental-No current 
standards and future stan
dards are uncertain. 

Economic- The low Btu content 
makes transport unprofitable. 

Similar to LBG. 
Economic-Costs of pipelines 
to transport 

Institutional- Barriers in 
securing permits for pipelines. 

Technological- Integration of 
hardware is still unproven. 

Economic-High capital in
vestment. 

Economic-Capital requirements 
are significant. 

Technological-Government 
support will be necessary 
to encourage commercializa
tion. 

Economic-Costs are currently 
high. 

Technological-Higher temper
ature gas turbines are 
necessary to be cost-effec
tive. 

Further technological develop
ment is required. 



FIGURE V-G-11 

INCREASE IN COAL CONSUMPTION IN NEW YORK STATE 
THROUGH NEW TECHNOLOGIES 

HIGH AND LOW DEMAND PROJECTIONS 
(THOUSANDS OF TONS) 

1984 

Technology CASE 

Coal/Oil Mixture 0 

Fluidized Bed Combustion 0 

Low-Btu Gasification 0 

Medium-Btu Gasification 0 

Liquefaction 0 

High-Btu Gasification 0 

Coal Gas for Combined 
Cycle- Electric 
Generation 0 

Coal Gasification Fuel Cells 0 

TOTAL NEW TECHNOLOGIES 0 

ently has an adequate fleet of mixed tonnage (70-75 ton) 
cars. Conrail is also one of the few carriers with any car fleet 
to spare: most railroads currently request that they be sup
plied with needed cars and locomotives for large tonnage, 
unit train movements. 

Regardless of where coal users are located, the antici
pated increase in coal consumption can be handled by rail. 
Some work may be required on connector lines or on por
tions of main lines. However, in the long run, this should not 
be a significant problem since adequate time for improving 
track or devising alternate routing is generally available. 

There may, however, be a problem transporting coal to 
electric generating stations located in the New York City 
area and on Long Island. The most iikely source of coal for 
these plants is Appalachia. Unit trains moving to th,e New 
York City area would be forced first to travel to the Selkirk 
Yard (outside of Albany) and then south. Unloading facili
ties, excessive passenger traffic, and other inadequate 
equipment could undercut the use of rail transportation 
significantly. Similarly, existing trackage and routes also 

1989 1994 

HIGH LOW HIGH LOW 
CASE CASE CASE 

975 0 1950 0 

105 0 190 0 

23 0 45 0 

900 0 1800 0 

0 0 Unknown 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

2003 0 3985 0 

limitthe use of unittrains to ship coal directly by rail to Long 
Island. In both cases, the preferred alternate would be rail 
shipment from the coalfields to the coal dumper located at 
Port Reading (just south of Elizabeth, New Jersey) and then 
by barge to the New York City area or Long lsland.7 

3) Factors Influencing Coal Cost 

Costs include the price of the coal, the cost to transport to 
the point of use, and the costs for pollution control and 
waste disposal. These are the "costs" that will be addressed at 
th is time. However, there are other costs related to the use of 
coal (vs. the use of other fuels) that would have to be 
considered by a potential consumer. Coal boilers are bigger, 
coal delivery and handling equipment is more extensive, 

71CF Incorporated, Analysis of New York State Coal Supply Demand 
and Price: 1979-1994, Washington, D.C., May 1979. 

FIGURE V-G-12 

MINE AND TRANSPORTATION COSTS OF COAL CONSUMED BY EACH SECTOR IN NEW YORK, 1978 

Average 
Mine 
Cost 

($/ton) Railroad 

Industrial Steam 27.52 11.48 

Utilities 

Cement 24.00 10.00 

Coke Plants 

Retail 28.54 15.83 

TOTAL 

aweighted averages. 

SOURCE: Survey of 1978 Coal Consumers in New York State (Jan. 1979). 
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Average Transportation Costs 
($/ton) 

Truck 

9.89 

11.15 

Total 
Costa 

($/ton) 

38.76 

27.54 

35.16 

40.70 

30.00 



coal requires more land area for storage, and operation and 
maintenance costs are higher.a 

a. Coal Prices 

Figure V-G-12 (based on a 1978 survey of coal consumers 
in New York State) presents mine-mouth and transportation 
costs for current coal supplies fo New York State users. 
Because utilities are the largest consumers and do not require 
extensively washed or sized coal, their price (delivered) is 
considerably-less than other consuming sectors. 

Transportation costs are also largely determined by quan
tity of coal purchased. The smaller retail users paid 50 
percent more for coal shipped by rail than did large users. 
This reflects the difference in costs between single-car rates 
and multiple-car or unit-train rates. Surprisingly, the survey 
found that truck transportation was less expensive than 
transportation by rail on a per ton basis. However, truck 
transportation is generally much more .expensive on a 
per-ton-mile basis, and this seemingly anomalous. finding is 
explained in large part by the shorter hauls associated with 
truck deliveries. 

This survey also found that most coal consumed by non
utilities was being purchased as needed on the open market 
and a significant amount of coal consumed by utilities was 
purchased similarly. This reflects the fact that the majority 
of users in the State consume only small quantifies of coal 
and that even the larger users are reluctant to enter into 
longer-term contracts. This is due in part to a volatile mar
ket the changing regulatory environment, and uncertainty 
ab~ut future electricity growth rates and capacity require
ments. Sixty-seven percent of all coal consumed by the 
utilities was by contract and not on the spot market. How
eve~ there was little difference in the price paid for coal 
pur~hased under these different purchase arrangements. 

Recent activity in the spot market for coal from Northern 
Appalachia is shown in Figure V-G-13. Prices are depicted 
for coal with four levels of sulfur content mined in the area. 
Since Northern Appalachia is the supply source for most of 
New York's coal, and much of New York's coal purchases are 
not under longterm contract, spot market prices should 
accurately reflect the price of a significant portion of the 
coal used in the State. 

Jn 1976, the U.S. coal market experienced a surplus (supply 
exceeded demand), in which all types of coal were being 
sold on the spot market at close to the variable mining costs 
of existing mines. Through 1977, reported spot prices showed 
the effects of a tightening market by increasing above the 

BLJnited States Congressional Budget Office, Replacing Oil and 
Natural Gas with Coal: Prospects in the Manufacturing Industries, 
Washington, D.C., August 1978, pp. 11-12. 

low levels reported in 1976. These increases were caused in 
large part by a desire by consumers to build their· coal 
inventory levels in preparation for the UMW strike that 
started in December 1977. For 1976, there was no appreci
able sulfur premium for the four coals being evalu.ated. T~is 
indicated that the S02 regulations, which would create 
such premiums, had yet to impact the coal markets due to 
delays in enforcement and promulgation of legally binding 
standards. A balanced market existed through the first half 
of 1978 because of curtailed production accompanying the 
United Mine Workers' strike. For the second half of the year, 
there was a return to a soft market, particularly for the 
higher-sulfur coals in Northern Appalachia, because of post
strike increases in production. Spot market prices were 
expected to continue to show a price differential based on 
sulfur content, reflecting a price premium for lower-sulfur 
coals. 

Figure V-G-14 is a more detailed breakdown of recent spot 
market price movement for the utility sector. Steam coal 
prices increased during the first half of 1978, reflecting 
artificially low supplies following the UMW strike. After 
resolution of the strike and a return to full production, 
prices for steam coal from Northern Appalachia dropped 
slightly. A far more dramatic drop in prices occurred for 
Central Appalachia coal. Prices for industrial coal from 
Northern and Central Appalachia during the past year have 
generally remained constant. This trend reflects the overall 
weak market for coal in this sector. 

For the utility sector, long-term contract price forecasts 
describe the future price of Coal. Figure V-G-15 presents 
forecasts made by ICF's CEUM for minemouth prices through 
1995 for different sulfur content coals. These price forecasts 
assumed a 90 percent sulfur removal requirement (with 
credit for washing) as the new source performance standard 
for new coal-fired plants. 

In general, prices will increase at a considerably faster 
rate for Appalachia coal and midwest coal than any oth~r. 
Th~ fastest rate of increase is seen in Central Appalachia 
low-sulfur coal, where limited supplies and strong demand 
rapidly push up the marginal costs of production. This trend 
reflects the higher cost of marginal production in these 
areas. Prices for coal from the Great Plains region are 
expected to remain constant or gradually increase. 

b. Transportation Costs 

To better understand the effect of location and distance 
on transportation economics, transportation costs were an~
lyzed for coal moved by rail from six supply regions: three in 
Appalachia, one in Ohio, and two in the West. Each of these 
supply regions potentially can ship coal .to New York S~ate. 
Demand for coal from these regions would depend prima
rily on the required sulfur content to meet environmental 

FIGURE V-G-13 

Sulfur Content 

Low Sulfur (less than 0.7% S) 
Low-Medium Sulfur (0.7-1.0% S) 
High-Medium Sulfur (1.0-2.0% S) 
High-Sulfur (more than 2.0% S) 

SOURCE: Coal Week 

SPOT MARKET PRICES FOR NORTHERN APPALACHIA 
(IN DOLLARS/TON) 

YEAR 
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1976 

16 
16 
16 
16 

1977 

23-27 
21-26 
20-25 
18-22 

1978 

35-26 
34-26 
33-26 
26-20 



FIGURE V-G-14 

RECENT SPOT MARKET PRICES FOR STEAM COAL 

.STEAM COAL 

(dollar/ton) 

f.o.b. 
Btu/ Spot 

lb % Sulfur Price 

January 1978 

N. Appalachia 11,908 2.4% $18.87 
C. Appalachia 11,733 1.9% $23.58 

February 1978 

N. Appalachia 11,900 2.5% $20.31 
C. Appalachia 11,733 2% $25.42 

March 1978 

N. Appalachia 11,800 2.4% $23.56 
C. Appalachia 11,366 1.9% $27.08 

April 1978 

N. Appalachia 11,800 2.4% $23,87 
C. Appalachia 11,633 1.9% $26.92 

May 1978 

N. Appalachia 11,800 2.4% $23.56 
C. Appalachia 11,633 1.9% $26.92 

june1978 

N. Appalachia 11,700 2.4% $22.81 
C. Appalachia 11,633 1.9% $25.33 

July1978 

N. Appalachia 11,700 2.4% $22.81 
C. Appalachia 11,633 1.9% $22.66 

August 1978 

N. Appalachia 11,700 2.4% $21.87 
C. Appalachia 11,633 1.9% $22.25 

September 1978 

N. Appalachia 11,700 2.4% $21.88 
C. Appalachia 11,633 1.9% $22.67 

October 1978 

N. Appalachia 11,700 2.4% $21.87 
C. Appalachia 11,633 1.9% $22.67 

November 1978 

N. Appalachia 11,700 2.4% $21.87 
C. Appalachia 11,633 1.9% $22.50 

SOURCE: Coal Week 

regulations, the location of the coalburning facility, and 
relative mine-mouth and transportation costs. Facilities 
requiring low-sulfur coal will be required to purchase ship
ments primarily from Central Appalachia or from the West. 
Where sulfur content is not a consideration, selection of 
coal would be based primarily on a comparison of delivered 
costs and BTU content. The question that then arises is the 
delivered cost of western coal compared to the cost of coal 
available from the much closer coalfields of Northern 
Appalachia. 

Figure V-G-16 presents the per-ton transportation costs of 
delivering coal from Appalachia and Ohio to sites near Lake 
Erie (Buffalo) and in the Hudson River Valley (Athens). 

These rates are for unit trains (7-10,000 tons) with loco
motives and cars supplied by the railroad. If equipment 
were supplied instead by the utility, costs would be reduced 
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by $1-2 per ton. Costs to sites in the Hudson River Valley are 
significantly higher because of the longer distance and 
because the required route goes north through Buffalo and 
then east . 

Because of its low sulfur content and relatively inexpen-

FIGURE V-G-15 

MINE-MOUTH PRICE OF COAL 
(DOLLAR/106 BTU) 

Region 

Northern Appalachia 
High Sulfur 
Medium Sulfur 
Low Sulfur 

(1978 DOLLARS)" 

Regional Averagea 

Central Appalachia 
High Sulfur 
Medium Sulfur 
Low Sulfur 

Regional Averagea 

Midwest 
High Sulfur 
Medium Sulfur 
Low Sulfur 

Regional Averagea 

Eastern Northern Great Plains 
High Sulfur 
Medium Sulfur 
Low Sulfur 

Regional Averagea 

Western Northern Great Plains 
High Sulfur 
Medium Sulfur 
Low Sulfur 

Regional Averagea 

Western Northern Great Plains 
(Subbituminous) 

High Sulfur 
Medium Sulfur 
Low Sulfur 

Regional Averagea 

National 
High Sulfur 
Medium Sulfur 
Low Sulfur 

Regional Averagea 

1985 

0.95 
1.08 
1.48 
1.07 

0.98 
1.13 
1.44 
1.37 

0.92 
1.20 
1.52 --
0.99 

0.42 
0.42 
0.42 
0.42 

0.79 
0.96 
0.90 

0.43 
0.54 
0.51 

0.93 
0.92 
0.79 
0.99 

1990 1995 

1.10 1.19 
1.15 1.20 
1.54 1.60 
1.17 1.23 

1.18 1.26 
1.30 1.37 
1.52 1.58 
1.49 1.57 

1.06 1.16 
1.24 1.30 
1.55 1.60 
1.10 1.19 

0.42 0.42 
0.43 0.43 
0.42 0.46 
0.43 0.43 

0.89 1.00 
0.99 1.06 
0.95 1.04 

0.39 0.41 
0.51 0.54 
0.47 0.48 

1.07 1.16 
0.93 0.94 
0.71 0.74 
1.00 1.04 

NOTE: Certain anomalies in the behavior of prices are appar
ent. This is due to the averaging (consumption weighted) 
associated with aggregating the 39 demand regions into 
nine larger regions, where expensive coal in one demand 
region is averaged with less expensive coal in another region 
and where the relative volumes of these coals change 
between scenari.os. This can result in a situation where the 
price of each coal increases, for example, but the weighted 
average decreases because more lower-priced coal and less 
higher-priced coal is forecasted. 

aweighted averages. 

SOURCE: ICF, "Still Further Analyses of Alternative New 
Source Performance Standards" (Jan. 1979). p. E
lll-14b. These estimates assume full scrubbing 
is required for new power plants. See page 39 
for specifications of the full scrubbing option 



FIGURE V-G-16 
RAIL TRANSPORTATION COSTS 

(1979 DOLLARS/TON) 

ORIGIN 

Ellsworth, Pa. 
Clarksburg, W. Va. 
Cambridge, Ohio 
Hazard, Kentucky 

SOURCE: ICF, Inc. 

Lake Erie 

$4.40 
5.80 
6.85 

11.30 

DESTINATION 

Hudson River Valley 

$10.44 
10.44 
11.37 
15.07 

sive mine-mouth price, coal shipped from the West has 
considerable market potential in the east and movement of 
western coal east across the Great Lakes may be economi
cally attractive. Direct rail cost from Wyoming to Lake Erie 
would run approximately $22.00 to $23.50 per ton. Coal 
shipped from Montana by rail to Duluth/Superior and across 
the Great Lakes by collier to Buffalo would cost approxi
mately $15.82.9 This rate includes a cost of $9.82 for rail 
from Decker to Duluth, plus $6.00 for collier from Duluth to 
Buffalo. New lake colliers capable of handling 6Q,OOO tons 
are currently transporting coal to Detroit Edison. Adequate 
loading facilities currently exist at the western terminus of 
the Great Lakes, but some capital improvements may be 
required to existing facilities on Lake Erie. In addition to 
Lake Erie and the Hudson River Valley, additional coal-fired 
utility plants are proposed for the downstate area on Long 
Island and in New York City. Figure V-G-17 estimates these 
costs from each of four supply regions in Appalachia. 

There is also the potential for future rate increases. Coal 
carriers in the West have recently initiated sharp rate hikes. 
It was argued that these increases were necessary to com
pensate the railroads for the extensive track damage from 
unit train shipments; cars of all the same weight create a 
harmonic motion that is particularly destructive to the track. 
The San Antonio case, involving Wyoming coal rate increases 
of more than 100 percent in a relatively short time, is a prime 
example of increasing transportation costs. The Burlington 
Northern rates from Montana and Wyoming to Duluth/ 
Superior currently have a 30 percent increase pending. In 
the east, Conrail estimates that its annual rate of increase 
will remain steady at approximately 8 percent per year. 

9A potential 30 percent rate increase has been proposed for this 
route, which would increase costs to $18-$19 per ton. 

c. Environmental Costs 

The third major cost component of coal consists of the 
environmental costs primarily related to air pollution con
trol and solid waste disposal. These two items are related to 
the extent that the waste disposal costs will be composed of 
the costs to dispose of the "bottom ash" and the wastes 
resulting from the operation of the air pollution control 
equipment. 

i. Ambient Air Quality 
The Clean Air Act Amendments of 1977 established a 
program to control the ambient air quality in specified 
regions. Based on a region's existing ambient air quality, 
it will be designated either a "nonattainment" or a "pre
vention of significant deterioration" area for each of 
five pollutants.10 Any additional major facilities signifi
cantly impacting on non-attainment areas are required 
to purchase "emission offsets."11, 12 This requirement 
allows for additional growth in an area without further 
degrading the air quality. Figure V-G-18 shows the areas 
classified in New York State as non-attainment areas. Of 
particular relevance to future expansion of coal-fired 
capacity is the designation of Lake Erie as a non
attainment area for the S02 standard. This may require 
plants seeking to locate in that area to purchase offsets. 
Similarly, existing violations of the primary or secondary 
TSP standard in several counties in the Hudson Vafley 
region, in the Bronx, and surrounding Lake Erie may also 
limit future growth of coal-fired facil~ties in those areas. 

ii. New Source Performance Standards 
The most costly environmental regulations that coal
fired plants would have to meet are the New Source 
Performance Standards (NSPS) for total suspended par
ticulates (TSP) and sulfur dioxide (S02). EPA has issued 
new regulations requiring that S02 emissions not exceed 

·1.2 lbs. per million BTU 9f heat input and 90 percent 
reduction of potential S02 emissions. If S02 emissions 
are less than 0.6 lbs. per million BTU 70 percent reduc
tion in potential S02 emissions is required. If the 1.6 lbs. 

1DThese pollutants are sulfur dioxide, carbon monoxide, photo
chemical oxidants, total suspended particulates (TSP) and nitrogen
oxide. 
11As explained in 6NYCRR Part 231 (proposed), New York State DEC 
regulation for implementing the 1977 Clean Air Act Amendments 
pertaining to major facilities. 
12The offset requirement is somewhat different for volatile organic 
compound pollutants. 

FIGURE V-G-17 

TRANSPORTATION COSTS TO NEW YORK CITY AREA 
($1979/TON) 

to Long Island 

ORIGIN RRa Barge 

Ellsworth, PA $14.00 $2.50 
Cambridge, OH 16.00 2.50 

Clarksburg, WV 11.75 2.50 
Hazard, KY 17.00 2.50 

aRailroad terminus in Port Reading, New Jersey. 

bused only for ii lustrative purposes in this analysis. 

SOURCE: ICF Incorporated. 

to the South Bronxb 
~ 

Total Cost RRa Barge Total Cost 

$16.50 $14.00 $1.25 $15.25 
18.50 16.00 1.25 17.25 
14.25 11.75 1.25 13.00 
19.50 17.00 1.25 18.25 
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FIGURE V-G-18 

NONATTAINMENT AREAS IN NEW YORK STATE 
(AS OF 11/15/78) 

Pollutant 

TSP 

Countya 

Albany 
Bronx 
Chautauqua 
Erie 
Greene 
Kings 
New York 
Niagara 
Onondaga 
Queens 
Rensselaer 
Richmond 

Erie 

aOnly parts of each county are in violation. 

Standardb 

Secondary 
Secondary 
Secondary 
Primary 
Secondary 
Secondary 
Secondary 
Primary 
Primary 
Secondary 
Secondary 
Secondary 

Primary 

bPrimary standards refer to violations of ambient air quality 
which affect health; secondary standards refer to violations 
relating to welfare. 

SOURCE: EPA, "Counties Not Meeting the National Am
bient Air Quality Standards". 

level cannot be met with 90 percent reduction, the coal 
cannot be burned. 

The new regulations that require sulfur cleaning of all 
coal may mean that western coal will lose some of its 
cost advantage over eastern low and medium sulfur 
coal, and that in almost all circumstances, eastern 
medium sulfur .coal will be the lowest cost compliance 
strategy for new plants locating in New York. 

A recent survey13 sponsored by the U.S. Environmental 
Protection Agency, of costs for S02 scrubber systems, 
shows a wide variation in capital and annual costs. 
Average annual costs for the 21 scrubber units or groups 
in the comparative study were 5.5 mills per KWH with 
annual costs for scrubbers installed as part of new gen
erating units averaging 5.2 mills per KWH and those 
retrofitted on old generating units averaging 5.8 mills 
per KWH. Annual costs varied from 2.58 mills per KWH 
to 12.73 mills per KWH. Capital costs for the units sur
veyed ranged from $56 per KW for a limestone-type 
system, to $145 per KW for a regenerative system (the 
only one in the group). 

111. Waste Disposal 
In 1976 Congress passed the Resource Conservation and 
Recovery Act designed to improve waste disposal prac
tices. Hazardous wastes fall under specific provisions of 
the Act (Subtitle C), which require more stringent regu
lations of generators, transporters, and treatment and 
disposal facilities. 

In its December 18, 1978 publication of proposed rules 
in the Federal Register, EPA postponed a final decision 
to classify utility wastes. Instead it has proposed a sub
category of hazardous wastes termed "special wastes," 
which would apply to la.rge volume generators of rela
tively low hazardous wastes. This classification scheme 
would allow EPA to place less stringent requirements 
on the disposal of utility wastes. 

BEnvironmental Protection Agency, EPA Utility FGD Survey: Octo
ber-November, 1978, February, 1979. 

180 

It is likely that any specific requirements imposed under 
RCRA will be directed at upgrading landfill techniques 
used to dispose of utility wastes to ensure that the 
surrounding groundwater is protected. Improved land
fill techniques would probably include use of clay lin
ers, leachate collection and treatment facilities, and 
some form of monitoring. Chemical stabilization of 
scrubber sludge may also be required. Figure V-G-19 
estimates the costs of complying with possible require
ments for improved disposal practices under RCRA for 
a model 500 MW plant. 

Current costs of disposal are estimated to be between 
$1.50 and $5 per ton of waste. Assuming a conservative 
$5 per ton cost, the incremental expense ($20 per ton of 
waste) associated with RCRA for the 500MW model plant 
would be $4.96 million per year for eastern medium 
sulfur coal and $2.3 million for western low sulfur coal. 
Total compliance costs under RCRA would be $12.40 per 
installed kilowatt for high sulfur coal and $5.76 per 
installed kilowatt for low sulfur coal. 

Other potential problems associated with RCRA include: 

• Restrictions on potential sites for generating facilities 
near wetlands, aquifers, etc. 

• Additional land at each site for onsite disposal facili
ties. 

• Potential delays in licensing because of challenges 
filed under RCRA. 

EPA expects to make a final decision on the classification 
of electric utility wastes by June, 1980, and to adopt 
specific regulations detailing acceptable disposal prac
tices for this industry by 1982. 

4. RECOMMENDED ACTIONS 

• Convert existing baseload oil-fired powerplants to coal, 
where economically and environmentally possible. 

This action has been discussed in detail in Section V-F. 

• NYSERDA, with support and cooperation from SEO and 
DPS should support projects to demonstrate the potential 
for use of coal-oil mixtures at baseload oil-fired gener
atings stations where conversion to direct combustion of 
coal is infeasible. 

While there are many oil-fired units in New York where 
conversion to direct combustion of coal should be pursued, 
there remains a significant amount of oil-fired capacity 
which, due to engineering, economic or environmental con
straints, may not be able to be converted. The potential for 
reducing oil consumption at these units through use of 
coal-oil mixtures as fuel should be explored. 

Niagara Mohawk's Oswego generating station (Units #1-6) 
could be a potential candidate for this venture. If all units at 
Oswego were to utilize COM there would be an estimated 
savings of approximately 10 million barrels of oil per year. 14 

Converting to coal-oil mixtures is a quick and cost effec
tive way to reduce the State's reliance on imported oil and 
to increase coal use. Converting requires minimal capital 
investment, and, compared to a total conversion, the cap
ital costs for coal-oil mixtures are considerably less. Equip
ment requirements are "state-of-the-art" and do not need to 
be developed. This study could be undertaken by NYSERDA, 
in cooperation with the State's electric utilities. 

Use of coal-oil mixtures is an immediate and short-term 
solution to some of our energy problems and can be used 

14Based on a 50 percent coal-oil mixture using consumption esti
mates from OG P-SA with NYPP Energy Strategy and NYPP Assump
tions; 1982 Yearly Summary. 



FIGURE V-G-19 
ESTIMATED COST OF COMPLIANCE WITH RCRAa 

COAL TYPE Percent Total Annualb Total Annualc 
Sulfur BTU Ash Sulfur Quantity of Waste Cost bf Dis- Total Cost 

Contentd Content Content Removal Generated (Dry Tons) posal (millions) ($/kw) 
3.5% 12,000 14% 90% 248,000 $6.20 $12.40 

.8% 8,000 8% 90% 115,000 $2.88 $ 5.76 

aBased on 500 MW model plant. 

bAerospace, Corp. "Controlling S02 Emissions from Coal-Fired Steam-Electric Generators: Solid Waste Impact" (1978). Totals 
assume that both sulfur sludge and fly ash are disposed of together. 

ccosts assumed to be $25 per ton waste based on estimates by Fred C. Hart Associates. 
dThe low sulfur coal example results in a slightly higher cost than would occur because 90 percent sulfur removal would 

not be required under the recently promulgated New Source Performance Standards. 

while longerterm solutions such as synthetic fuels from coal 
and shale are being developed. Again, the utilities in the 
State recognize the importance of the use of alternative 
fuels and many are currently codsidering efforts to achieve 
these objectives. 

• Encourage development of a coal-based synthetic fuels 
industry in the northeast by; 

Enacting the proposed windfall profits tax. 
Creating the proposed Energy Security Corporation. 

• • Enacting the Regional Energy Development Corpora
tion Act of 1979. 

The potential for a coal-based synthetic fuels industry in 
the Nation is quite large in terms of natural resources and 
technology. However, there are several factors that intro
duce considerable uncertainty as to the levels of synthetic 
fuels production that will be realized during the next several 
decades. 

Economic considerations and the availability of venture 
capital are perhaps the greatest inhibitors of coal-based 
synthetic fuels development in the country. Competing 
energy sources, as well as technology for direct coal com
bustion, are, in many cases, more attractive than synthetic 
fuel processes at present. There are also many other techno
logical, environmental, socio-economic, and political fac
tors that must be resolved before synthetic fuel production 
can become a reality. 

However, as world oil production inevitably levels off and 
then falls, coal will have to make up this deficit in imports 
and also meet the normally expected increase in energy 
demands. Much of this makeup must be in the form of 
synthetic oil and gas. 

New York State and the entire northeast region of the 
country is heavily dependent on petroleum products for 
meeting energy needs. Most of this petroleum is imported 
and subject to supply disruptions and rapidly spiraling price 
increases. 

Substitutes for natural gas and petroleum need to be 
created, and because of the long lead times involved, this 
must be done immediately. While these efforts should also 
be taken at the national level, a regional program for com
mercializing a synthetic fuels industry, with existing tech
nologies, must be pursued to move the northeast region into 
an era of more secure, reliable, and economic petroleum and 
gas supplies. To carry out such a program, the Congress 
should create the Energy Corporation of the Northeast 
(ENCONO}, and the states in the northeast region should 
join it. 

ENCONO would be authorized to design and execute a 
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program to create synthetic fuels from coal. It would have 
authority to build facilities to produce synthetic fuels, which 
may be operated by private industry under leases or man
agement agreements. ENCONO would analyze the feasi
bility of achieving its goals by employing various mixes of 
the sources, technologies, and financing options, and would 
then design a program and negotiate the appropriate con
tracts. 

There are numerous existing technologies that should be 
considered under this approach. Each of these technologies 
should be given immediate and careful consideration and 
project implementation should begin as soon as possible 
thereafter. 

One possibility would be a facility to produce liquid 
synthetic fuel from coal. Total capital costs for a coal lique
faction plant (in 1978 dollars) are projected to range from 
approximately $1 billion (SRC 11) to $1.8 billion (H-Coal) for 
a plant with a product output of 50,000 BB L's per day. While 
the ultimate cost of such a program is significant, it must be 
considered relative to the trade deficit al ready being incurred 
at the rate of nearly $8 billion per year for each million 
barrels per day of oil now being imported. New York State 
alone used nearly million barrels per day of imported oil in 
1978. 

A second possibility that should be considered is a facility 
which has as its "backbone" a coal gasification/ combined 
cycle electric generation plant. If the coal gasification step 
is designed to make medium BTU gas, certain co-products 
can be produced under a mode of operation which would 
permit a relatively constant load factor for the gasification 
and clean up equipment. The clean synthetic gas could then 
be fed to the combined cycle electric generation unit, a 
methanol plant, a methane plant and possibly even an 
ammonia plant. This concept is particularly attractive for 
New York State because of the characteristics of the State's 
electric and gas systems: the gas system is "winter peaking" 
and the electric system is "summer peaking". 

Financing such a ...facility could involve ENCONO, the 
Electric Power Research Institute, the Gas Research I nsti
tute, ESEERCO, the federal government, and also private 
interests including the State's e!ectric utility companies as 
well as gas utility companies. 

The New York State Energy Research and Development 
Authority should undertake a feasibility study to determine 
the optimum balance of power and products and the resulting 
overall economics, including costs for at least one suggested 
plant configuration and capacity. Thereafter, a plan can be 
developed to stimulate the necessary interest in overcoming 
the economic, political, and outstanding technical prob-



lems. It is estimated such a study would cost $200-$300 
thousand and may take 6-9 months to complete. 

Early in the next decade there will be greater competition 
for the capital required to undertake synthetic fuels produc
tion. The manufacturing capacity of the Nation to produce 

182 

components for the production facilities is likely to become 
strained. Therefore, New York and the Northeast region 
must move immediately to take advantage of the technolo
gies that now exist to produce synthetic fuels. 



SECTION V-H 

Research and Development Plan 

1. INTRODUCTION 

The State's energy research, development and demon
stration programs must continue to emphasize the devel
opment and demonstration of those technologies particularly 
suited for near and mid-term commercialization and imple
mentation in New York State. Coordinated efforts in ad
vancing such technologies should be consistent with other 
state energy policies. 

Within New York State, a vigorous and diverse energy 
research and development effort is being supported and 
carried out by a variety of participants. They include the 
New York State Energy Research and Development Authority 
(ERDA), the New York Gas Group (NYGAS), the Empire State 
Electric Energy Research Corporation (ESEERCO), and the 
individual gas and electric utilities. 

This ongoing R&D effort involves private engineering and 
scientific firms, universities, industries, state agencies, and 
local government. The utility research organizations and 
ERDA also coordinate their work with two nation~I energy 
research organizations-the Gas Research Institute (GRI) 
and the Electric Power Research Institute (EPRl)-and also 
with the United States Department of Energy (DOE). 

The overall purposes of New York's collective energy 
research and development activities are to (1) establish 
ways to use energy more efficiently while reducing waste, 
(2) produce and distribute energy less expensively, and (3) 
improve the safety and environmental compatibility of energy 
production and use. It is recognized, however, that these 
goals are being pursued within New York with limited 
resources compared to the costs of creating new technolog
ical solutions to basic energy problems. New York utilities 
and agencies together spent an impressive $53 million on 
energy research and development in 1978; but only the 
federal ·government and industry command the scale of 
resources necessary to develop new coal conversion tech
nologies, discover cost-competitive ways to tap renewable 
energy sources, unlock the natural gas potential in shale, 
and invent highly efficient transportation vehicles. 

The State's energy R&D goal is to develop technologies 
that will apply best to New York State's particular energy 
situation. The research efforts here recognize the need to 
adapt the technologies and solutions being developed by 
industry and the federal government to solve New York's 
problems. The particular weather conditions, environmental 
restrictions, intrastate energy supply and distribution sys
tems, and patterns of energy demand are some of the factors 
that require consideration in developing technologies to 
suit New York's needs. 

A second aspect is to work with the federal government, 
industry, and the large research centers (GRI and EPRI) to 
bring their resources to solving the kinds of problems that 
exist in New York. This is done by professional interchanges 
at the staff level to develop programs and projects that can 
be performed in New York. In addition, New York utilities in 
1978 contributed $743,000 to the Gas Research I nstituteand 
$13,213,000 to the Electric Power Research Institute. This 
gives New York considerable potential leverage in helping 
set priorities for tnese major national organizations. 

Finally, in-state energy research and development must 
attend to those energy opportunities and problems that are 
unique to the State, such as the development of indigenous 
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resources, the creation of technologies and strategies for 
energy conservation, and the effective dissemination of 
information on new, energy-efficient practices and processes 
as they apply within the State. 

A natural division· of responsibilities exists among New 
York research and development organizations. The gas and 
electric utilities individually fund projects that are of par
ticular use to their own specific operations-such as envi
ronmental studies relevant to their own plant operations, 
experiments with time-of-day rates within their own service 
areas, studies of improved generation, transmission and 
distribution systems, and assessment of ways to decrease 
metering and billing costs. Consortium arrangements also 
exist for cooperative efforts among the utilities. ESEERCO 
has been created to develop statewide electric utility R&D 
strategies and to fund, contract for, and administer research 
and development programs dealing with problems or oppor
tunities common to the New York electric utility companies. 
It also helps plan and coordinate State utility R&D programs 
and interaction among the State's elec"tric utilities and other 
R&D organizations such as DOE, ERDA, EPRI, and universi
ties. 

The State's 14 gas utilities have formed a trade associa
tion, cal led the New York Gas Group (NYGAS), that provides 
a number of services to its members. NYGAS has established 
a special committee (NYSEARCH), that is responsible for 
developing specific R&D objectives and strategies. NYSEARCH 
has special responsibility for providing initiative on efforts 
that by nature or size involve several companies. NYSEARCH 
also provides a forum for interaction among the gas utilities 
and New York ERDA, GRI, and others. 

New York is unique among the states in 'having its own 
energy R&D agency. The New York State Energy Research 
and Development Authority has a general mandate to find 
ways to improve New York's energy future through research, 
development, and demonstration of new technologies. The 
Authority's enabling legislation states that 

The purposes of the Authority sh al I be to develop and 
implement new energy technologies consistent with 
economic, social and environmental objectives, and 
to develop and encourage energy conservation tech
nologies. 

ERDA seeks to concentrate its resources in the several areas 
that potentially can meet this overall goal best. It works 
closely with the utilities, ESEERCO, NYGAS, the Public Ser
vice Commission (PSC), the Department of Environmental 
Conservation (DEC), and the State Energy Office (SEO) in 
identifying research program areas and works with them to 
set an energy R&D agenda for the State, The preparation of 
this State Energy Master Plan, with its comprehensive view 
of supply source's and user demands, provides a coherent 
vehicle for focusing future State R&D priorities and activi
ties. While a fair amount of coordination and communica
tion exists, in the past the major R&D organizations have 
pursued their research with a certain degree of independ
ence. In areas where each organization must deal with 
special problems and needs associated with its particular 
role in the energy system, an independent style of con
ducting basic and applied research is appropriate. The 
long-term energy crisis in which the State is now immersed, 
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where liquid or solid fuels cannot be used. Thus, research 
and development also is being sponsored in coal gasifica
tion technologies. 

New York is promoting the development of fluidized bed 
combustion of coal because it has the potential to improve 
combustion efficiency and simplify and reduce the cost of 
pollution control. (A fluidized bed boiler operates by sus
pending coal and mineral particles in an upward current of 
air in the combustion chamber.) Atmospheric fluidized beds 
appear especially applicable to industrial facilities. Pressur
ized fluidized bed combustion in a combined cycle mode 
has the potential to improve electrical generation efficiency. 
Thus, research to promote the development of fluidized bed 
technology is required. DOE, EPRI, and ERDA are making a 
major cooperative effort to assess the tolerance of gas tur
bines for effluent from pressurized fluidized beds. 

One way to reduce the potential environmental impacts 
of coal use is to reduce the sulfur and ash content before 
burning. New York will continue to support long-term re
search to improve the efficiency of methods for cleaning 
coal. Most of New York's work in this area is being done 
cooperatively through EPRI or with federal support. 

In summary, coal liquefaction, coal-oil mixtures, fluidized 
bed combustion, pollution control in conventional coal 
combustion, low and medium BTU gasification, combined 
cycle gas turbines, and physical coal cleaning research proj
ects appear to be the most productive areas for coal research 
and development in New York State. In addition to direct 
research in these areas, considerable effort is also devoted 
to monitoring research conducted by others. 

B. Conservation 

R&D for energy conservation must be concerned with the 
development of new conservation technologies and energy 
management techniques, especially those that might be 
readily implemented. A comprehensive energy conserva
tion program must build a working relationship between 
R&D organizations and decision makers in energy use sec
tors. Program targets include residential and commercial 
buildings-utility and customer load management, indus
tries, and transportation. Consideration must be given to 
removing institutional and motivational barriers. 

The residential and commercial conservation activities 
will focus on two areas: (1) the development of energy 
systems and equipment for buildings, including new ther
mostat arrangements and more efficient heating, cooling, 
and ventilating devices, (2) the development of more energy 
efficient building envelopes, emphasizing improved window 
design and safe, inexpensive insulation and infiltration bar
riers. 

Load management calls for incentives that will lead con
sumers to change their pattern of using electricity so that 
energy use in peak periods is reduced. One of the major 
methods for pursuing this goal is to create "time-of-day" rates, 
so that electricity costs less during non-peak periods. Re
search and development should continue to be concerned 
with the adaptation of hardware, especially meters, that will 
promote the implementation of time-of-day rates. Modeling 
of the financial effects of load management will help assure 
that such measures achieve true savings. Studies of the 
consumer acceptance and life-style problems associated 
with these special rates are needed. 

Industry can save energy in two ways: by better recovery 
and use of waste heat, and by more energy efficient indus
trial processes. Industrial conservation includes develop
ment of better ways to use waste heat, such as open cycle 
industrial heat pumps and stack gas heat recovery. Also 
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under way are programs that will help develop more energy 
efficient industrial processes for New York businesses, such 
as effi\:=ient electric motors and furnace systems. One waste 
heat recovery system funded by DOE and ERDA that has 
potential for statewide applications has been successfully 
demonstrated at a municipal power plant on Long Island. 
Another project is aimed at developing an industrial-sized 
heat pump that will extract energy from a condensing liquid 
waste heat stream and produce low-pressure process steam. 

The gas and electric utilities will be exploring a number of 
possible ways to increase the efficiency of energy genera
tion. The electric utilities are exploring such developments 
as gas turbine reingestion and a variety of heat pump tech
nologies. For example, GRI and ERDA are sponsoring devel
opment of an advanced gas-fired heat pump to reduce 
substantially the amount of gas required to heat a home. 

Transportation is a critical sector in the economy, one that 
demands new technologies and systems for conserving 
energy, especially fossil fuels. Demonstrations are under 
way to test the prospects of using electric vehicles in New 
York. DOE has selected ERDA to demonstrate 45 electric 
vehicles, that will be used as part of the regular fleets of the 
New York State Office of General Services, the Port Authority 
of New York and New Jersey, and Westchester County. Many 
past programs to encourage use of mass transit have failed, 
and it is important to seek innovative ways to make this 
form of transportation considerably more attractive and 
available to the public. Qther aspects of transportation 
conservation will also be considered, including energy re
covery and more efficient operation of vehicle fleets. 

The institutional and motivational barriers to conserva
tion are difficult to handle. They include such things as 
building codes, which do not permit certain kinds of energy 
saving devices or designs; tax laws that discriminate against 
conservation measures; personal inertia that blocks change 
even if energy and money can be saved; and lack of access 
to the capital required to purchase conservation equipment. 
Research and development to overcome these problems 
would concentrate on the following kinds of activities: 
creation of financial mechanisms and contracts that will 
promote conservation, research on the nature of the resist
ance to such things as altering thermostats and insulating 
homes, examination of the way codes restrict conservation 
practices, and feasibility studies of the prospective impacts 
of different tax incentive systems. 

C. Renewable and Indigenous Resources 

Several renewable and indigenous resources appear prom
ising for making significant contributions to the State's energy 
needs over the next 15 years and are reflected in the Master 
Plan. Energy R&D plans call for the long-term development 
of the following energy sources: 

• solid waste 
• hydropower 
• solar energy 
• wind energy 
• biomass energy 
• Devonian shale gas 

Resea~ch and development to promote the use of indige
nous and renewable resources must encourage the devel
opment of technologies for harnessing these sources and 
then match the methods with appropriate end uses. 

Resources judged to hold the most promise at this time 
include hydropower, solar energy, biomass, Devonian shale 
gas, and solid waste. 

ERDA and the utilities have begun an ambitious program 



to develop small hydropower sites. For economic and envi
ronmental reasons, sites where dams already exist are being 
emphasized. They can be put into service faster than sites 
without dams. ERDA has identified 1,672 sites either dor
mant or never used that have potential for hydropower 
development. Of these, 20 have been selected for potential 
demonstration projects. The small hydropower program 
eventually could generate as much as 2 to 3 percent of the 
State's present electrical energy. 

The solar R&D will focus on the application of passive 
solar design to the New York State setting with emphasis.on 
winning the understanding and support of the public, 
builders, and architects. Active solar R&D will continue to 
emphasize domestic hot water supply, with the results of 
major demonstration programs being widely broadcast to 
prospective users. 

A number of biomass options exist. Given New York's 
particular mix of resources, wood appears to be the best 
candidate for generating substantial energy. Wood may 
become economical as a source of steam-generated elec
tricity, although its most efficient and widespread use may 
well be as a fuel source for space heat. Several projects are 
under way in this area, including assessing the potential for 
commercial tree farms and demonstrating community wood 
collection programs. Another project is investigating the 
possible formation of a non-profit wood fuel cooperative in 
Ulster County. Wood can be cheaper than oil or natural gas 
in many rural areas; but because of fears of increasing costs 
of wood and inadequate future supplies, people often are 
reluctant to rely on wood-burning stoves. If the demonstra
tion is successful, cooperatives could be set up in communi
ties across the State. In general, the technology for wood 
fuel use is simple, reliable, and highly efficient, A major 
R&D effort in this area is not currently envisaged. 

As part of its long-term R&D agenda, New York will con
tinue to develop those indigenous and renewable resources 
that may one day be important but that do not appear 
capable of making substantial energy contributions in the 
next 15 years. These include wind, active solar (including 
photovoltaic), non-wood biomass, and geothermal energy. 
These technologies offer some attractive individual appli
cations in the near term, with far greater potential for the 
long term if considerable developmental effort is made. 

D. Unconventional Gas Sources 

Natural gas will continue to play a vital role in meeting 
the energy requirements of New York State. To help ensure 
adequate supplies in the future, unconventional sources of 
methane will need to be developed. An estimated 4.4 trillion 
cubic feet of methane are contained in gas bearing Devonian 
shale in New York. The gas is trapped in the shale and is 
dislodged only by fracturing the shale deposits, thus permit
ting the gas to flow to well shafts. New York ERDA has 
initiated the development of methodologies for locating the 
trapped gas and will work with DOE in the development of 
processes for fracturing the shale to release the embedded 
gas. Such projects require considerable capital and are b~ing 
undertaken with the financial backing of the federal gov
ernment. 

The use of sol id wastes has expanded recently, and several 
technology options are being evaluated. Methane can be 
recovered from sanitary landfills by extracting the gas pro
duced through the natural anaerobic decomposition of 
refuse. Gas is mined bydrillingwells into the landfill surface 
and applying a slight negative pressure to the wall. The 
landfill gas is approximately 60 percent methane with a 
heating value in the range of 500-600 BTU per standard 
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cubic foot. It is estimated that tl:iree New York City landfills 
along could produce 7.7 x 1012 BTU per year of raw gas. 
This is equivalent to 1.2 million barrels of oil saved per year 
or about 2.5 percent of Consolidated Edison's annual oil 
consumption. 

Two alternative uses exist for methane produced from bio
mass. The first approach is to upgrade the gas to pipeline 
quality for conventional distribution. The second approach 
is to develop an industrial, commercial, or residential de
mand close to the production site with burners and appli
ances that are compatible with the raw extracted gas. A 
number of waste sources and processes are being examined 
to determine which technologies are most cost-effective in 
producing low and medium BTU gas. 

E. Transmission and Distribution of Electricity and Natural 
Gas 

R&D on the transmission and distribution of electricity 
and natural gas is aimed at lowering the cost and improving 
the reliability and safety of transmitting and distributing 
energy from central facilities to customers. Research efforts 
range from attempts to achieve long-range goals of utilities 
nationwide to objectives of a highly local nature encoun
tered by specific utilities. 

The national research organizations, EPRI and GRI, are 
pursuing R&D that is applicable to a wide range of utilities. 
In addition to sharing in financing generic projects through 
general funding commitments to EPRI and GRI, New York's 
electrical and gas distribution utilities cooperate by partici
pating in demonstrations of new transmission and distribu
tion hardware. 

For the electric utilities, distribution R&D will emphasize 
devices for controlling and monitoring electrical use. In 
particular, two-way communication systems will be devel
oped to facilitate load management by utilities. 

Transmission systems are critical not only for the move
ment of bulk electricity, but for the overall stability and 
reliability of the system. Transmission R&D will focus on the 
electrical and mechanical properties of insulators for both 
above and below ground lines, on improving towers and 
footing design, on new building designs for conductors, and 
on techniques for locating damaged underground cables. In 
addition, a 100 MW DC link, funded by EPRI, General Elec
tric, and the New York utilities, is to be demonstrated in New 
York City. 

The State's electric utilities also are concerned with solving 
transmission problems that are unique to New York. In par
ticular, the siting of power lines requires research into the 
economic, engineering, health, safety, and environmental 
aspects of placements. 

New York's gas distribution utilities will concentrate their 
efforts, both cooperatively and individually, on five research 
areas: construction and maintenance, metering and billing, 
piping system designs, operational safety, and system oper
ations. Projects iri these areas will include developing main
tenance methods that do not require excavation, remote 
metering, energy value metering, leak detection, pipe loca
tion, and corrosion prevention. As with the electric utilities, 
environmental assessments of the siting of transmission 
lines will be conducted. 

Transmission and distribution are research areas of pri
mary concern to the electric and gas utilities. They are 
integral to the operation of their businesses and, therefore, 
emphasized in their research agendas. 

3. SUMMARY 

Meeting New York's energy needs requires the develop-



ment of all options open to the State. Conservation, renew
able energy sources, and indigenous resources are the most 
attractive means of meeting needs because of their rela
tively benign environmental impacts and their availability. 
All resources must be explored, developed, and demon
strated, however, to ensure meeting these needs in an eco
nomical, safe, and environmentally sound fashion. The 
State's current R&D program has taken a comprehensive 
approach through the cooperative efforts of ERDA, SEO, 
PSC, ESEERCO, NYGAS, the utilities, industry, universities, 
local government agencies within the State, national organ-
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izations, and the Federal government. 
All major organizations in energy R&D must continue to 

communicate and cooperate with one another to avoid 
duplication of efforts. R&D resources are limited; they must 
be used as advantageously as possible to promote the well
being of New York residents as well as the national interest. 
Furthermore, balance must be maintained in meeting short
term needs and longer-range goals. This strategy must meet 
energy requirements while remaining compatible with other 
economic, social, and environmental goals. 



SECTION V-1 

Energy Financing- Institutional Changes 

1. INTRODUCTION 

The next fifteen years will require institutional changes in 
the energy finance field. There will be both a limited number 
of billion dollar, high risk, new technology projects and a 
multitude of low cost projects that, summed over millions 
of projects, will require multibillion dollar financing. Al
though conventional securities will still be used to finance 
energy projects, new financing mechanisms will have to be 
used. For instance, the cost of developing a new energy 
source such .as a major new coal gasification plant ranges 
from 1.5 to 2.0 billion dollars. The high risk of this type of 
new technology enterprise increases financing costs. Since 
financing costs are passed on to consumers, the price of 
energy also increases as the financial risks increase. In con
trast, the emerging next generation of energy conservation 
measures will require financing by many homeowners, land
lords, businesses, and industries. Traditional sources of 
financing such as home improvement loans will meet some 
·but not all of these financing needs. For example, replacing 
millions of furnaces with much more efficient units will 
require billions in financing. 

Moreover, to accomplish the objective of decreasing New 
York State's dependence on oil, new financial mechanisms 
will be needed to stimulate the necessary funding for 
increased penetration of conservation, renewable resources 
and coal conversions. The Congress, acting on proposals 
made by President Carter, is finishing legislation which would 
provide some of the necessary funding to enhance the 
penetration of these technologies and techniques as well as 
stimulate the development of a synthetic fuels industry. The 
Crude Oil Windfall Profits Tax presently before the House 
and Senate provides for a new means of financing energy 
projects. Some of the expected revenues, totaling $227 bil
lion over the next ten years, may be dedicated to the devel
opment of synthetic fuels as well as funding for conservation, 
renewable resources and coal conversions. While the Senate 
and the House have not decided on the final funding levels 
for the various technologies and techniques, strong emphasis 
has been placed thus far on the development of synthetic 
fuels. 

The Northeast is the largest population center in the 
country and the region most dependent on foreign crude 
oil. Unlike other parts of the Nation, the Northeast has little 
natural gas or crude oil production. This combination of 
population density, heavy dependence on foreign oil, and 
little oil and gas resources, makes the Northeast a prime 
energy problem area in the United States. This fact should 
be recognized by the federal government as federal solu
tions are formulated. A major new effort in energy devel
opment will have regional economi.c development implica
tions. If a portion of such efforts occurs in the Northeast, the 
economy of the region will benefit; if not, the regional 
economy is iikely to suffer. The President's synthetic fuel 
proposal could harm the Northeast's economy as funds are 
drained away to pay for synthetic fuel development in the 
West. One obvious solution for this problem would be a 
more balanced Federal funding level between energy con
servation and synthetic fuel development. The Northeast 
would benefit from a massive Federally funded energy con
servation program. Traditional financial mechanisms like 
the bond market will continue to play an important role in 
energy financing but wll I be supplemented by more in nova-
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tive approaches on the national, regional, and state level if· 
the Northeast and Nation are to decrease their dependence 
on foreign imported sources of oil. 

New methods of financing will be needed to finance 
construction of energy production technologies including 
small hydro, cogeneration, resource recovery, solar, and 
coal conversion facilities. The existing capital markets view 
funds for constructing new energy projects as venture capi
tal. New and innovative financing on a national, regional, 
and state level will therefore have to be designed to channel 
funds into the new technology areas and existing mecha
nisms will need improvement. In addition, energy conserva
tion activities will require massive financing of many small 
scale project;;. Uti Ii ties may find financing energy conserva
tion more cost effective than construction of new facilities. 

2. The New Financial Institutions 

New York's energy future can be improved if new types of 
financial institutions and mechanisms are implemented. 
These include federal initiatives like the establishment of a 
Solar and Conservation Bank, a regional enemy develop
ment entity (ENCONO), and a limited synthetic fuels indus
try, as wel I as a reorientation of existing State mechanisms 
such as the Power Authority of the State of New York and the 
New York State Energy Research and Development Authority 
to channel funds into renewable resources, conservation, 
and coal conversions on the State level. 

A. Federal Financial Mechanisms 

President Carter, in his Special Energy Message of July 15, 
1979, called for the establishment of new financial mech
anisms to stimulate the development of a synthetic fuels 
industry within the United States and for establishment of a 
Solar Bank to fund the development of renewable resources 
over the next two decades. 

House and Senate bills establishing a Synthetic Fuels 
Corporation has passed both Houses of Congress and are 
now in Conference. The Conferees have decided on a pre
liminary 5 year, $20 billion program for development of 
synthetic fuels. The Corporation would use funding derived 
from the Windfall Profits Tax to finance private, public, and 
joint ventures as well as to give loan, market, and price 
guarantees to develop 2.0 million barrels a day of synthetic 
petroleum substitutes by 1992, to decrease the country's 
dependence on foreign imported sources of oil. 

The technologies used by the synthetic fuels industry 
might include oil production from coal, shale, tar sands, 
heavy oil, and agricultural products; gas production from 
coal, shale, and sandstone formations, and from other 
sources such as agricultural biomass; and alcohol produc
tion form coal, grain, and wood. 

The development of the synthetic fuels industry poses a 
severe financial problem. The technology, although proven 
on a small scale.basis, is viewed by investors as high risk in 
nature. If conventional securities were used to finance these 
projects, the cost would be high.and problems of attracting 
capital would persist. It is doubtful that securities could be 
floated by private enterprises unless price supports and/or 
loan guarantees were provided by the federal government. 
Private investments for synthetic fuels development could 
also be stimulated by providing low tax rates on income 



produced from synthetic fuel operations and other meas
ures such as investment tax credits and accelerated depre
ciation as recently suggested by an Electric Power Research 
Institute Study citation. 

The establishment of a Solar Energy Development Bank 
and an Energy Conservation Bank have been proposed by 
the Congress as new mechanisms to distribute funding from 
the Windfall Profits Tax. These would provide subsidies for 
below market interest rate loans to owners or builders of 
commercial and residential structures for the purchase and 
installation of solar energy systems in such structures as wel I 
as financial assistance in the form of loan subsidies made to 
owners of existing residential buildings for tbe purchase and 
installation of energy conserving imprnvements in such 
buildings. The Solar Bank, subject to final conference agree
ments, is authorized funding of $485 million in the House 
version through Fiscal 1983 and $750 million in the Senate 
version. The House version of the Energy Conservation Bank 
is authorized $2.3 billion through fiscal 1983. The Senate 
version is authorized 3.35 billion through Fiscal '84. 

B. Regional Energy Industry-Energy Corporation of the 
Northeast (ENCONO) 

Although energy planning is being carried out at the Na
tional level and in various states, no coordinated energy 
planning is occurring on a regional basis. National policy 
and programs and the New York State Energy Master Plan's 
policies and programs can be implemented better if there is 
also corresponding regional planning. 

Some portions of the Northeast have economies with 
limited growth prospects. To solve this problem, the Gov
ernors of seven Northeastern states met in New York during 
June 1976, and formed the Coalition of Northeastern Gov
ernors (CONEG). CONEG has made several proposals to 
less~n the economic problems of the Northeast. CONEG, 
recognizing the relationship between the Northeast's energy 
situation and economic problems, proposed creation of 
ENCONO late in 1976. 

ENCONO is designed to be a multi-purpose entity to 
Northeast. ENCONO could be used to finance investments 
in conversion projects such as industrial cogeneration facil
ities, and renewable resource programs, such as hydroelec
tric facilities and solar technologies. 

ENCONO would be a regional public corporation to 
finance energy projects for the Northeast. Funds would be 
raised by equity contributions from each member state at a 
rate of $1 per capita. New York would contribute approxi
mately $18 million to ENCONO initially, based upon current 
population levels. In addition to this contribution, member 
states can make additional contributions and private industry 
can also provide capital for ENCONO. Thus ENCONO would 
be a finance vehicle for joint private, state, and federal 
funding of energy projects. Once the capital contributions 
have been received, bonds guaranteed by th~ Federal gov
ernment up to 15 times the amount of the subscriptions can 
be issued. 

ENCONO is needed to finance energy projects in the 
Northeast, especially major capital projects such as indus
trial cogeneration, small hydro, and coal resource devel
opment. ENCONO would develop facilities that will contri
bute to the Northeast's efforts to reduce its dependence on 
foreign oil. For example, ENCONO could finance improve
ments which may be required to upgrade the transportation 
system needed to carry increased amounts of coal. Financing 
could also be used to help develop coal mining in the 
region. ENCONO financing could also be used to assist 
industries with conservation, renewable resource, and coal 
conversion activities. 
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ENCONO would implement and coordinate energy plan
ning in the Northeast. ENCONO could design and construct 
projects on a regional basis. For instance, the National en
ergy policy stresses increased use of coal. ENCONO, working 
directly with coal producing regions such as the Appala
chian states, could develop joint projects beneficial to both 
regions. ENCONO would develop energy solutions on a 
regional basis thereby coordinating mututally beneficial 
state and federal energy policies. 

C. State Energy Financing Mechanisms 

Financing will be needed within New York State for small 
power producers constructing renewable resource installa
tions, for conservation investments, and for utility coal 
conversions. For example, municipalities will need financing 
for planned resource recovery or small hydro facilities. Also~ 
end users will need funds to finance conservation improve
ments and small renewable resource items such as wood 
burning stoves and solar systems. Although some of these 
potential energy producers and users will obtain conven
tional financing, others will not. State financing mecha
nisms could be used to supplement traditional funding 
sources. 

New York State must reorient existing institutions like the 
Power Authority of the State of New York (PASNY) and the 
New York State Energy Research and Development Authority 
(NYSE RDA) to provide funding for conservation and renew
able resources so that the conservation and renewable 
resource initiatives outlined in Section V-B and V-C, respec
tively, obtain the necessary funding for implementation 
over the planning period. 

PASNY could participate more directly in conservation 
programs and the Statewide development of all forms of 
alternative electric generation, such as solid waste disposal/ 
refuse-processing and cogeneration facilities. This could be 
accomplished through the issuance of bonds on a central
ized basis or through the acquisition, ownership, comple
tion, or financing of individual projects. '1n essence, the 
Power.Authority could be given the tools it needs to commit 
its resources and its expertise to reducing New York's depend
ence on imported oil by developing New York's indigenous 
renewable resources. 

The Power Authority could, for example, issue $50-$100 
million in bonds to provide loans to qualified parties. Sev
eral municipalities in New York State will be developing 
resource recovery facilities that will be producing energy in 
the form of steam and/or electricity. As these governmental 
units attempt to arrange financing, some may find it impos
sible to attract funds at a reasonable cost. In a similar 
manner, municipalities owning small hydro sites but lacking 
sufficient financing could utilize PASNY financing to develop 
the sites to produce electricity. 

The Power Authority could also be authorized to develop 
innovative programs in energy conservation. These programs 
would use PASNY's unique financing capability to develop a 
program of low cost energy conservation loans for residen
tial and commercial properties. 

PASNY could offer a new direction to the historical role 
that utilities have played in New York State by stimulating 
investment in residential, commercial and industrial con
servation measures, as well as the development of renew
able resources such as small hydro, resource recovery, and 
cogeneration. 

The electric and natural gas utilities in New York State 
currently assist end users to finance conservation devices 
under the program established by the Home Insulation and 
Energy Conservation Act (HIECA) of 1977. This program 



could be expanded to include other investments, such as 
solar and wood burning stoves. In addition to expanding the 
HIECA program, other actions could be taken by the utilities 
(including PASNY). The utilities could develop a program to 
install conservation devices on end users' premises. There 
investments could be placed in the rate base with the costs 
recovered through normal ratemaking channels. The spe
cific end user would not have to repay the loan until the 
property is sold. This type of program is being used for 
conservation investments by the Pacific Power and Light 
Company. The concept behind the program is that it may be 
cheaper to undertake conservation investments for end users 
rather than to construct large, high-cost electric generating 
facilities. 

NYSERDA could also act as a centralized fi-nance agency 
to aid in developing renewable resources, conservation 
investments, and coal conversions. NYSERDA, in a role 
similar to PASNY, could finance renewable resource items 
through a centralized fund approach or by owning the 
investments. Since NYSERDA is involved in the research and 
development of renewable resource technologies, NYSERDA 
would be better qualified to evaluate renewable resource 
investments than institutions which are unfamiliar with the 
specifics of the renewable resource technology and invest
ments. 

Coal conversion is presently economic with respect to the 
specific plants recommended for coal conversion in the 
electric supply plan, Section V-F. However, electric utilities 
have argued that the costs to ratepayers will be increased 
temporarily rather than decreased if utilities convert to coal 
because of the increased costs of pollution control equip
ment. This temporary rate increase bubble masks the de
creased costs of coal in relation to oil and the positive 
economics of such investments. 

NYSERDA could be used to reduce or eliminate this tem
porary rate increase by helping to finance conversions of 
oil-fired electric generation stations to coal. Currently, 
NYSERDA has a pollution control facility financing program 
to obtain tax-free status for bonds issued by utilities for 
pollution control equipment. NYSERDA could use this pro
gram to obtain tax-free status for the portion of the coal 
conversion costs which represent costs associated with pol
lution control equipment. Since the coal conversion pro
gram is in the national interest, the Internal Revenue Service 
(IRS) should permit all bonds issued for coal conversions to 
be tax exempt. This could be done by including coal conver
sion bonds as tax exempt securities under Section 103(b) of 
the Internal Revenue Code. 

3. PROPOSALS- Federal Actions 

• Congress and the New York State Legislature should enact 
legislation authorizing the establishment of the Energy 
Corporation of the Northeast; the Federal Government 
should quickly implement ENCONO. 

Legislation to authorize the creation of the Energy Corpo
ration of the Northeast (ENCONO) is being considered by 
Congress. If passed, this legislation would authorize EN
CONO to be established as a regional energy development 
authority whose purpose is to finance energy supplies for 
the Northeast. In addition to federal legislation authorizing 
ENCONO, the New York State Legislature must enact a bill 
enabling New York State to join ENCONO. For ENCONO to 
become operational, the federal measure must be passed, 
and at least three individual states must pass legislation 
authorizing them to participate. Once the appropriate legis
lation is passed, EN CO NO wi II become operational after 1) 
the president appoints incorporaters to establish ENCONO, 
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and 2) directors are appointed by the Governors of member 
states, representatives of private industry, and the President. 

ENCONO is to be both a planning and a financing mech
anism designed to own projects in the start-up phase. After 
initial development, ownership of the projects will be trans
ferred to others. ENCONO will raise capital by subscriptions 
from each member state amounting to $1 per capita. States 
can increase their investments above the initial per capita 
contribution and capital can be invested by private inves
tors. Once ENCONO's equity base is established, federally 
guaranteed bonds up to 15 times the amount of equity may 
be issued. 

It is clear that ENCONO must be an integral part of the 
implementation of this energy master plan and major new 
federal energy development initiatives such as the synthetic 
fuels program. ENCONO is needed to finance energy sources 
indigenous to the Northeast such as development of coal 
resources. Other projects which would benefit from ENCONO 
financing include development of low head hydro projects, 
other renewable resource projects, cogeneration facilities, 
and conservation investments. 

• Congress should enact legislation to provide financial 
assistance for conversion of existing oil-fired capacity to 
coal and for construction of new coal-fired capacity to 
reduce oil dependence. 

The need for the United States to decrease its depend
ence on foreign oil is a national problem with national and 
international impli°cations. Therefore, the conversion of 
existing oil-fired capacity to coal warrants Federal policies 
and funding. Federal legislation whicb mandates coal con
versions should also provide for funding of those conver
sions. In addition, federal money should be available to 
utilities which wish to convert other powerplants to coal 
when such conversion appears to be in the national interest. 
Presently, the Carter Administration has proposed a two 
phase 10 billion dollar program for oil reduction in the 
utility sector by coal conversions and the stimulation of 
renewables to decrease utility oil use. 

A 3.6 billion dollar proposal would be used to hasten the 
coal conversions ordered under the Energy Supply and Envi
ronmental Coordination Act (ESECA) and the Public Utility 
Fuel Use Act. This proposal offers New York State and the 
Northeast needed funding to convert those plants presently 
under federal coal conversion orders and to shield the 
ratepayers from the temporary rate increases incurred by 
the addition of expensive pollution control equipment. An 
additional six billion dollars has been proposed to stimulate 
the use of any other technologies, especially renewables, to 
back out oil use in the utility sector. 

Such legislation should be enacted and funds appropri
ated expeditiously to decrease the use of oil in the utility, 
sector as well as to shield ratepayers from the increased 
costs of coal conversion. 

State Actions 

• Develop a NYSERDA pilot program of financing for util
ity, industrial and institutional coal conversion and pre
pare a program of incentives to private companies for 
conversion from oil to coal. 

The increased use of coal to meet the State's energy needs 
is an essential component of the strategy to reduce the 
State's dependence on imported oil. It is essential to find 
methods of financing coal conversions that provide the 
proper incentives to encourage utilities and private compa
nies to convert to coal. 

NYSERDA should develop a pilot program to assess the 



most economical and efficient methods of encouraging 
coal conversions which ensure the maintenance of envi
ronmental quality and the promotion of the use of coal. 
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These conversions will ensure that New York State will be 
able to diversify the State's fuel mix and become less 
dependent on oil. 



SECTION V-J 

Impact of Rising Energy Costs on Low Income Households 

1. INTRODUCTION 

Energy expenditures for New Yorkers have increased dra
matically since 1973. In the last seven years, the average 
price of a gallon of home heating oil in New York State has 
increased 334 percent from 20.4 cents per gallon in 1973 to 
88.6 cents per gal Ion by January, 1980. The average price of 
residential natural gas rose 146 percent between 1973 and 
1980 from $1.74 per thousand cubic feet (MCF) to $4.28.per 
MCF. Average residential electric prices jumped 103 percent 
from 3.5 cents per KWH in 1973 to 7.1 cents per KWH in 
1980. 

Recent OPEC and national oil pricing actions will drive 
energy prices higher for New York State residents. From 
December, 1978 to March, 1980, the OPEC countries have 
increased the composite world oil price by 131 percent from 
$12.60 per barrel to $29.06 per barrel. On June 1, 1979, the 
federal government began the 18 month process of decon
trolling domestic oil prices to the world level. By the end of 
1981, New Yorkers will spend an additional $6.0 billion on 
energy as a result of these actions. 

The burden of higher energy costs falls heaviest on low 
income households. In 1978, the average low income house
hold spent approximately 33 percent of its income on direct 
energy costs whereas the average median income house
hold spent about 9.6 percent of its income on direct energy 
costs. 1 It has been estimated that the percentage of income 
spent by the average low income household on direct energy 
costs would increase to 40 percent as a result of a 25 percent 
rise in energy prices. The same price hike would increase the 
amount spent on direct energy costs by. the average median 
income household to 11.5 percent of its disposable income.2 

Since energy is a necessity of life, rising costs may force 
many low income households into the intolerable choice of 
staying warm or buying food. This presents a very serious 
energy and social problem for t~e federal and state govern
ments. 

It is of particular importance to the State of New York and 
other Northeastern states because low income households 
within these states are impacted more severely than similar 
groups nationally. Differences in climate, dependence on 
oil for residential heating, transportation costs, and the 
condition of the existing housing stock cause seasonal energy 
costs within the Northeast to exceed the national average. 
In New York, all households, including those classified as 
low income, pay about one-third more than the national 
average for energy.3 

The fol lowing section discusses the impact of rising energy 
costs on low income households in New York State, reviews 
existing and proposed low income energy assistance pro
grams and recommends specific actions to help alleviate 
the problem. 

1Fuel Oil Marketing Advisory Committee of U.S. Department of 
Energy, "Low Income Energy Assistance: A Profile of Need and 
Policy Options," Draft of March, 1979, p. 8. 
2 /bid., p. 9. 
3Committee on the Budget, U.S. House of Representatives, Rising 
Energy Prices and Alternate Energy Policies: Burdens and Benefits, 
November, 1977. 
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2. LOW INCOME HOUSEHOLDS 

A Overview 

"Low-income" is defined as households with incomes 
below 125 percent of the Federal poverty level. In 1975, 19.8 
percent of New York State's 4,676,000 families had incomes 
that qualified as low-income. For New York State in 1975 
this level was $6,317 for a family of four, $4,262 for ~ 
twocmember family and $3,237 for one person, according to 
the Office of Management and Budget. By 1979, the level 
had risen to $8,375 for a family of four. It is within these 
low-income households that the burden of rising energy 
costs will be mpst severe. 

Housing stocks in New York State consist of three general 
types of dwellings: single and double family units, low rise 
structures of three and four family units; and multi-family 
structures of five or more units. Low-income· households 
normally occupy rented dwellings. The major exception to 
this pattern is the low-income elderly, many of whom own 
their own homes. The most common housing-type for other 
low-income households is the multi-family dwelling. 

Residents of multi-family dwellings normally do not con
trol the temperature of their units. In fact, in New York State, 
61 percent of all residents do not control their home space 
heating. This number rises to 83 percent New York City, 
where multi-family dwellings dominate.' 

Implicit in the rent in buildings which do not require 
tenants to pay directly for energy use is a charge for fuel and 
utilities that increases as energy prices rise. A renter wishing 
to offset this price increase by decreasing the use of energy 
loses the ability to do so when there is no control over room 
tern peratu res. 

Of the total 5,813,861 housing units in New York State in 
1970, over 54 percent used fuel oil as the primary heating 
source. In some counties, dependence on oil heat far 

.exceeded 54 percent, as Figures V-J-1 and V-J-2 show. 
. The _New York State housing stock is generally energy 
ineff1c1ent as a result of its age. This is especially true with 
respect to multi-family units. Approximately 37 percent of 
New York's housing stock and 57 percent of the multi-family 
units were constructed before World War 11. As of 1977, 21 
percent of these pre-World War 11 dwellings had no attic 
insulation, 33 percent had no wall insulation, and 6 percent 
had no storm windows.s 

B. Multi-Family Housing in New York State 

The approximately 2.25 million existing multifamily units 
within New York State account for about 36 percent of the 
State's total housing stock. These units represent over 20 
percent of the total multi-family housing in the nation and 
are located primarily within New York City.6 

•Center for Governr;nental Research and Services, Survey of New 

York State Energy Attitudes, June, 1979, p. 24. 
5New York State Energy Office, New York State Residential Insula

tion Survey, pp. 16, 20 and 24. 
6Center for Urban Policy Research, Rutgers University, Energy Con
servation in Mu/ti-Family Housing: A Framework for Policy for New 
York State, New Brunswick, NJ, p. 3. 



FIGURE V-J-1 

OIL CONSUMPTION FOR HOME HEATING 
BY COUNTY (OVER 50%) 

I II.I fl\'ltHIO 

N,, .. ,. I 1lh 

I IA/ I NII 

"SOURCE 1970 Census of housing: Compiled by the NYS Energy 



FIGURE V-J-2 

TYPES AND PERCENTAGES OF HOME HEATING FUEL BY COUNTY 
FOR ALL OCCUPIED HOUSING UNITS* 

Wood, Coal, and 
New York All Occupied Fuel Oil Utility Gas% Electricity % Bottled Gas, 
Counties Housing Units Kerosene, etc. % All Other Fuels% 

Albany 94,004 45 51 2 2 
Allegany 13,437 16 77 3 4 
Bronx 497,222 67 26 1 5 
Broome 69,458 27 63 2 3 
Cattaraugus 24,878 22 73 2 3 
Cayuga 22,987 35 57 2 6 
Chautauqua 47,685 10 84 1 5 
Chemung 31,230 13 82 1 4 
Chenango 13,839 75 14 2 9 
Clinton 19,168 82 3 8 7 
Columbia 16,292 75 17 2 6 
Cortland 13,773 33 60 0.8 6.2 
Delaware 13,910 72 13 3 12 
Dutchess 62,495 80 15 3 2 
Erie 346,374 9 88 1 0.2 
Essex 10,660 89 2 3 6 
Franklin 12,907 89 1 1 9 
Fulton 17,618 52 41 0.3 6.7 
Genesee 17,589 34 59 2 5 
Greene 10,750 83 4 6 6 
Hamilton 1,567 86 3 11 
Herkimer 21,466 51 41 2 4 
Jefferson 27,435 56 36 2 5 
Kings 876,119 63 33 0.7 3 
Lewis 6,593 89 1 2 8 
Livingston 15, 130 44 46 5 5 
Madison 17,741 53 38 2 7 
Monroe 220,554 30 65 3 2 
Montgomery 18,812 45 48 2 5 
Nassau 401,056 82 16 1 0.4 
New York 687,283 66 23 2 8 
Niagara 71,881 46 50 2 2 
Oneida 82,080 43 52 2 4 
Onondaga 145,322 16 78 3 3 
Ontario 23,748 35 56 2 7 
Orange 65,607 56 37 3 4 
Orleans 11,320 59 31 3 7 
Oswego 29,179 42 49 3 6 
Otsego 16,785 75 14 2 9 
Putnam 15,995 90 1 6 3 
Queens 690,056 64 33 1 2 
Rensselaer 47,322 56 38 2 3 
Richmond 86,192 49 48 2 2 
Rockland 60,359 9 88 2 1 
St. Lawrence 30,354 71 22 2 5 
Saratoga 35,686 56 36 4 5 
Schenectady 53,472 44 51 2 3 
Schoharie 7,266 91 0.3 4 4.7 
Schuyler 5,075 49 33 3 1.5 
Seneca 9,853 38 53 1 7 
Steuben 30,751 28 63 1 8 
Suffolk 295,587 75 21 2 4 
Sullivan 16,865 89 0.4 3 8 
Tioga 13,375 66 21 3 10 
Tompkins 22,614 30 59 5 7 
Ulster 43,533 79 10 5 6 
Warren 15,394 60 32 4 4 
Washington 15,314 70 21 3 6 
Wayne 23,553 49 42 2 7 
Westchester 282,629 68 28 2 3 
Wyoming 10,586 30 64 0.1 8 
Yates 6;076 49 38 3 10 

*Source-1970 Cem·us of Housing: Compiled by the New York State Energy Office 

Note: Percentages listed for a county may not total 100% because, (A) figures are given as nearest whole per cent; (B) a 
small number of households reported no home heating consumption. 
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The major energy features 'of the State's multifamily 
housing stock compound the energy pricing problems of the 
low income persons who inhabit these dwellings. In general, 
the multi-family housing stock is old, energy inefficient and 
overly dependent upon oil as a primary heating fuel. 

According to a recent State Energy Office study con
ducted by the Rutgers University Center for Urban Policy 
Research:7 

• 57 percent of New York State's multi-family housing units 
existing in 1974 were b11ilt before 1939. 

• 74.6 percent of the State's multi-family housing units use 
oil as their primary fuel. 

• Multi-family housing accounted for 8 percent of New 
York State's energy consumption in 1974. 

The age and home heating oi I dependence that character
izes the multi-family housing stock impact low income 
energy prices in two ways. First, the older units lack energy 
savings measures, such as adequate wall insulation, thereby 
engendering greater fuel consumption per unit. Second, the 
cost of home heating oil in New York State has increased 
significantly since 1973. The average price of heating oil 
exceeded 95q: per gallon during the 1979-80 heating sea
son. As a consequence, the low' income households which 
inhabit New York State's multi-family dwelling units have 
faced the intolerable situation of choosing between such 
necessities of life as food and heat this heating season. 

C. Low Income Elderly 

The impact of higher energy costs on the low-income 
elderly tend to be severe because they: 

• have relatively fixed incomes in a period when all costs 
(food, housing, medical care, in addition to energy) are 
rising. 

• are affected by poor or declining health or perceptual 
abilities, often requiring additional heat or lighting. 

• often live in inadequate or poorly insulated housing.a 

In New York State, out of a total population of 1,948,000 
persons sixty-five years and older in 1975, 20.8 percent had 
incomes below 125 percent of the poverty level. Sixty-nine 
percent of the dwellings occupied by this group were at 
least thirty-one years old. 

Low income elderly in the State own their own homes 
more often than other low-income groups. The New York 
State Office for the Aging reports: "In New York City in 1978, 
one-third of the residents 65 and over owned their own 
homes, and 44 percent of these homeowners paid 40 per
cent or more of their income for housing utilities and fuel, 
regardless of income level."9 

Welfare Research, Inc., in a study conducted for the New 
York State Energy Office reached the following conclusions 
concerning the energy problems of the elderly poor: 

• The energy-related problems of the elderly poor in New 
York State are already severe, and will probably become 
worse. The elderly poor are experiencing extreme finan
cial hardships as a result of increasing energy costs. More
over, these hardships are reducing the quality of living of 
this group, causing negative changes in lifestyle, behav
ior, mood, health and safety. 

7/bid., pp. 1-43a. 
swelfare-Research, Inc., The Impact of Rising Energy Costs on the 
Elderly Poor in New York State, January, 1978. 
9Speech by Mrs. Lou Glasse, Director, New York State Office for the 
Aging to the Conference on "Energy Advocacy for the New York 
City Elderly," June, 1979. 
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• These impacts are found among both elderly homeowners 
and renters. Homeowners appear to be more severely 
impacted, however, because they must pay their own 
heating costs. Still, the most important predictor of severity 
of impact appears to be income. 

• The potential for conserving significant amounts of en
ergy by encouraging the elderly poor to conserve is min
imal since this group currently consumes only that which 
is necessary to satisfy basic needs, considering their poor 
housing stock. In fact, many experience difficulty in pur
chasing even that minimum amoung of energy necessary 
to meet basic needs. 

• Although the majority of the sample surveyed indicated 
that they considered their homes well insulated, analysis 
of available data indicate that many of the dwellings 
occupied by the elderly poor are, in fact, substandard, 
and/or poorly insulated, and could benefit substantially 
from an expanded weatherization program. 

• Intervention programs designed to mitigate the negative 
impacts of rising energy costs on the elderly poor have 
had mixed degrees of success. Many have had "image" 
problems (an association with welfare); all have been 
underutilized. 

• Those intervention programs that are viewed as "entitle
ment" rather than "welfare" programs and that utilize 
effective outreach techniques receive greater acceptance 
among the elderly poor. 

• Intervention programs alone will not solve those prob
lems associated with rising energy costs and changing 
energy policy. Long-range economic solutions are required. 

• Energy policy cannot be separated from, nor can it be 
implemented without regard for, larger socioeconomic 
concerns. Thus, the need for interagency coordination of 
energy policy with other socioeconomic policy is clear.10 

3. CURRENT FEDERAL AND STATE PROGRAMS AND 
JNJTJATJVES 

In an attempt to reduce fuel and weatherizing costs the 
Federal and State governments have initiated several pro
grams aimed at low-income households and individuals. 
Figure V-J-3 summarizes these programs. 

4. Recommendations 

Recent Federal and State actions have begun to address 
the problems of rising energy costs of low income house
holds. However, further steps are necessary. The following 
actions are recommended to improve the energy situation 
of low income households within New York State. 

• New York State, through its Congressional delegation, 
should seek increased funding for all Federal programs, 
including CIP (now the Federal Energy Crisis Assistance 
Program), which assist low-income households in meeting 
energy costs, through the use of revenues to be derived 
from the proposed Windfall Profits Tax and other sources. 

The level of funding from the federal assistance programs, 
although helpful in easing the burden of low-income house
holds, is inadequate to ensure that these households will be 
able to afford their essential energy requirements. Increased 
funding for these programs at the federal level from funds 
derived from the Windfall Profits Tax and other sources 
should aid this problem. 

• The Energy Conservation and Production Act should be 

10Welfare Research Incorporated, Op Cit, pp. 7-8. 



FIGURE V-J-3 

EXISTING FEDERAL AND STATE SUPPORTED LOW-INCOME ENERGY ASSISTANCE 
AND INCOME MAINTENANCE PROGRAMS 

Program Title 

Weatherization Program -
as established in 1975 
under the Community Ser
vice Administration Act of 
1974, the Energy Conserva
tion and Production Act of 
1976-Title IV, as amended 
by the National Energy 
Conservation Policy Act of 
1978. 

Aid to Families with 
Dependent Children 
(AFDC)-as established 

under the Social Security 
Act of 1939-Title IV-A. 

Program 
Description 

Weatherizing of low
income owned or renter 
(private) dwelling units. 
Weatherizing includes 
physical repairs to the 
dwelling unit to help im
prove its thermal integrity. 
Weatherizing services may 
include, butarenotlimited 
to, weather-stripping and 
caulking around doors and 
windows; the addition of 
or introduction of insula
tion; replacement of storm 
windows and/or external 
doors. As of February 19, 
1980, the maximum expen
diture per dwelling unit is 
$800. Program eligibility is 
limited to individuals and/ 
or families at or below 
125% of the Office of 
Management and Budget 
poverty income 
guidelines. 

Financial assistance is 
given to a family with 
minor children without 
sufficient means of support 
because of the absence, 
death, incapacity of a 
parent or unemployment 
of either parent. Individual 
determinations are made 
on a case-by-case basis to 
establish whether a family 
has sufficient means of 
support before an AFDC is 
given. AFDC recipients re
ceive monthly assistance, 
benefit levels set by the 
State. In New York State, 
benefits reflect established 
cost standards for family 
maintenance needs. 
Monthly allowances for 
fuel for heating vary ac
cording to family size, 
county, and type of fuel 
used. Allowances do not 
vary according to actual 
fuel payments of the 
family. 
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Program 
Administration 

The program, in the past, 
has been funded jointly by 
the Department of Energy 
(DOE) and the Community 
Service Administration 
(CSA). As of 1978, CSA was 
no longer a funding source 
for the program. The pro
gram is now being sup
ported by DOE. Adminis
tration within New York 
State is through the 
Department of State's 
Division of Economic Op
portunity (DEO). Locally 
the Community Action 
Agencies administer the 
program. DOE allocated 
an estimated $18 million 
for FY 1979 in New York 
State. 

Department of Health, 
Education and Welfare 
provides 50 percent of total 
program funding to New 
York State Department of 
Social Services. The State 
and the county govern
ments share the remaining 
50 percent of program 
funaing. 

Impacts/Comments 

As of March 1979, approx
imately 13,000 units have 
been weatherized in New 
York State through the 
local community action 
agencies with the assis
tance of DEO. Over 
525,000 households re
main to be weatherized. 
Assuming that the pro
gram continues at this 
year's funding level, it 
would take approximately 
another 17 years to 
weatherize all eligible 
homes. Comprehensive 
Employment Training Act 
(CETA) labor available to 
perform weatherization 
activities is inadequate. A 
nationwide survey con
ducted by CSA showed that 
while the projected FY 1979 
need is for 21,772 CETA 
workers, only 41 percent 
(8,875) of these workers 
will actually be obtain
<ibie. Moreover, the Depart
ment of Labor's budget for 
FY 1980 proposes over a 
50 percent cut in the 
number of CETA workers. 

Approximately 360,000 
households receive assis
tance each month under 
the AFDC program. The last 
increase in benefit levels 
(allowances for fuel for 
heating included) for AFDC 
recipients was in 1974. Ap
proximately $140 million 
was certified as payments 
in January, 1979. Monthly 
fuel for heating allowance 
for a family of four in 
Nassau County, using a 
fuel other than natural 
gas, is $42. For a family of 
four in Essex County, that 
amount is $69 monthly. 
Social Services offices can 
authorize additional fuel 
allowance payments if spe
cial circumstances are met. 
Determination must be 
made on an individual case 
basis. During the 1978/79 
fuel season, only 34 coun
ties in New York State 
provided this type of assis
tance to AFDC recipients. 



Program Title 

Emergency Assistance to 
Needy Families with 
Children (EAF)-as 

established in 1967 under 
the Social Security Act 
of 1967-Title IV-A, as 
amended. 

Supplemental Security 
Income (SSl)-as es

tablished in 1974 under 
the Social Security Act 
of 1972-Title 16, as 
amended. 

Program 
Description 

Emergency financial assis
tance is given to low
income families with chil
dren below the age of 21. 
Assistance is provided to a 
family to avoid destitution 
of children or to provide 
living arrangements in a 
home in crisis situations 
where resources are not 
immediately available to 
the family to pay for such 
items as fuel or utility bills. 
The amount of payment 
under the program varies 
from case to case depend
ing on the family's fi
nancial situation and the 
nature of the emergency, 
but payments are in accor
dance with PA standards. 
Individual determinations 
are made on a case-by
case basis to establish 
program eligibility. 

Financial assistance is 
given to low-income indi
viduals and couples who 
are aged, blind and/or 
disabled. These persons 
may be eligible for monthly 
payments if they have little 
or no regular cash incomes. 
An individual may have 
assets worth up to $1500 
and qualify for SSI. The 
amount for a couple is 
$2250. The maximum 
monthly payment amount 
as of July 13, 1979, for an 
individual living alone in 
New York is $271.41. The 
amount for a couple is 
$391.78. The program is a 
"flat grant" program; 
grants do not vary in 
amount to take into ac
count the differences in 
living cost within the 
State and across the 
nation. But 551 benefit 
levels are adjusted once 
a year to compensate for 
federal cost of living in
creases. This adjustment 
started in 1975. 
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Program 
Administration 

Department of Health, 
Education and Welfare 
provides 50 percent of 
total program funding to 
New York State Depart
ment of Social Services. 
The State and county 
governments share the 
remaining 50 percent of 
program funding. 

The Social Security Ad
ministration Office ad
ministers the programs. 
The State of New York 
provides a supplemental 
payment which increases 
the total benefits paid 
to eligibles. 

Impacts/Comments 

Program currently serves 
approximately 19,000 
families per month. Ap
proximately $14 million 
was certified as payments 
to eligible families in New 
York State in 1978. Only 
34 counties provided assis
tance to AFDC recipients 
during the 1978/79 fuel 
season. The fuel heating 
allowance is removed from 
the recipient's AFDC grant 
when a determination has 
been made that a family 
qualifies for EAF funds. 
Direct payment is then 
made to the fuel vendor 
with EAF funds. 

Program serves approxi
mately 350,339 individuals 
and 25,283 couples. House
hold energy costs are not 
reflected in the grant 
amount. Statewide aver
age shelter grants are given 
to all eligible individuals 
and couples. Under Aid to 
Aged, Blind and Disabled, 
the program which pre
ceded SSI, shelter allow
ances varied according to 
counties and type of fuel 
used. Varied shelter 
allowances ended in 1974 
when SSI was established. 



Program Title 

Emergency Assistance for 
Adults (EAA)-as 

established in 1974 under 
Social Services Law-Section 
300-309, as amended. 

Home Relief (HR)-as 
established in 1937 under 
Social Services Law-Title 
Ill, as amended. 

Examination of Retail 
Regulatory Policies 
for Electric Utilities

as required under the 
Public Utility Regulatory 
Policies Act of 1978-Title I 
and monitored by the 
Federal Energy Regulatory 
Commission. 

Program 
Description 

Financial assistance given 
to SSI recipients to cover 
emergency needs or situa
tions. New York State 
instituted the EAA pro
gram to cover such needs 
which cannot be met by 
the SSI recipient's regular 
monthly benefit. EAA can 
be utilized to meet the 
excessive fuel cost in
curred by SSI recipients. 
Individual determinations 
are made 0-n a case-by
case basis to establish 
program eligibility and 
grant amount is deter
mined in accordance with 
PA standards. 

Financial assistance is 
given to intact families, 
childless couples and 
single individuals. I ndi
vidual determinations are 
made on a case-by-case 
basis to establish whether 
a family or individual has 
sufficient means of sup
port before HR is given. HR 
recipients receive monthly 
assistance, benefit levels 
set by the State. Benefits 
reflect established cost 
standards for maintenance 
needs. Monthly allow
ances for fuel for heating 
vary according to family 
size, county, and type of 
fuel used. Allowances do 
not vary according to 
actual fuel payments of 
the family. 

Requires state regulatory 
authorities to determine in 
November, 1980, the ap
propriateness of imple
menting federal standards 
for termination of electric 
service, information to 
consumers, master meter
ing, and automatic adjust-· 
ment clauses. Statute 
exempts "lifeline" electric 
rates from the cost of 
service standard and 
requires a state regulatory 
determination by Novem
ber, 1980 on the appropri
ateness of adopting life
line rates, if none are in 
place. 
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Program 
Administration 

New York State Depart
ment of Social Services 
administers the program 
statewide and most county 
social services offices are 
given this responsibility 
locally. The entire cost of 
the EAA program is borne 
by the State (50%) and 
local districts (50%). 

New York State Department 
of Social Services admin
isters the program state
wide and most county 
social services offices 
are given this responsibil
ity locally. The State and 
counties share HR pro
gram costs. 

Impacts/Comments. 

During the 1978/79 fuel 
season, 38 counties pro
vided assistance under this 
program. There are ap
proximately 12,050 per
sons receiving assistance 
each month and an 
estimated $142,000 is 
given out each month in 
assistance. 

Approximately 140,000 
households receive assis
tance each month under 
the HR program. The last 
increase in benefit levels 
(allowances for fuel for 
HR recipients was in 1974. 
Approximately $29 million 
was certified as payments 
in January of 1979. Monthly 
fuel for heating allowance 
for all family and indi
viduals are the same for 
both HR and AFDC recip
ients. Social Service 
offices can authorize 
additional fuel allowance 
payments if special cir
cumstances are met. De
termination must be made 
on an individual case 
basis. 

Several "lifeline" pro
posals were rejected as 
unworkable by the New 
York State Public Ser
vice Commission (PSC) in 
Case 26806. However, 
Consolidated Edison has 
introduced a lifeline ex
periment in Case 27029. 



Program Title 

Hardship Procedures
as established by the 
Public Service Commis
sion Case 27332, Septem
ber 7, 1978. 

The Home Heating Oil 
Loan Program as 

established in 1979 under 
the New York State Tax Law
Artic le 32, as amended. 

Program 
Description 

Requires gas, electric and 
steam utilities to attempt 
personal contact with cus
tomer or other adult res
ident at the home before 
termination of services 
when residents requires 
utility service for heating 
or operating a heating sys
tem. A utility cannot 
terminate service unless 
the uti I ity has first offered 
the customer a monthly 
installment plan. Final 
notice must then be given 
before actual termination 
of services. If termination 
of services has occurred, 
the utility may still be 
forced to restore services 
if a serious impairment to 
human health exists as a 
result of such actions. 
In situations where the 
utility is unable to make 
personal contact with an 
adult living in the house, 
and has no reasonable 
grounds to believe that the 
customer has vacated the 
house, the name and ad
dress of customer are 
referred to the local com
missioner of social ser
vices. The local social 
services office may then 
look into energy assistance 
programs on behalf of the 
customer. 

Program authorizes com
mercial banks, savings 
banks and savings and 
loan institutions to lend 
money directly to indi
vidual residential cus
tomers or dealers (for 
customer use) for the 
purpose of permitting 
customer to belatedly 
enter into budget plan. 
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Program 
Administration 

Public Service Commis
sion monitors utility 
action under this law. 

The New York State Energy 
Office and Banking De
partment are given the 
responsibility to promote 
and facilitate the utiliza
tion of the loan program 
by consumers, fuel dealers 
and banks. 



Program Title 

Regulations for Notice 
of Refusal, Suspension 
or Termination of Heat
ing Fuel Deliveries-

as established in 1979 
under the New York State 
Energy Law of 1976-Sec
tions 3-101(1), 5-101(5), 
5-102(2) and 5-105(4). 

Local Sales Tax Reductions 
-as established in 1979 
under the New York State 
Tax Law-Section 1210, as 
amended. 

State Sales Tax Elimination 
- as established in 1979 
under the New York State 
Tax Law-Section 1105-A. 

Program 
Description 

Requires distributors of 
heating fuel (other than 
electricity or natural gas) 
to: screen customer ac
counts by December 1, 
1979, or before November 
1 yearly thereafter for 
severe or hazardous health 
cases and ask these cus
tomers to designate a third 
party to be notified if fuel 
deliveries are cutoff; reach 
payment agreement or, if 
onecannotbereachedand 
cutoff occurs, notify 
customer; notify third 
party of cutoff if customer 
cannot be reached or if 
cutoff may involve an im
pairment to human health; 
notify local social services 
agency of cutoff if neither 
the customer nor the third 
party can be reached, or, 
if a severe or hazardous 
health situation is in
volved and social services 
cannot be reached, distri
butor should notify a desig
nated local emergency 
agency. The local social 
services office or emer
gency agency may then 
look into energy assistance 
programs on behalf of the 
customer and/or take such 
actions as necessary to 
prevent loss of life. 

Authorizes certain cities, 
counties, and school dis
tricts to reduce or elimin
ate the sales and use tax on 
residential energy sources. 

Eliminates the sales tax on 
residential energy use, 
effective October 1, 1980. 
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Program 
Administration 

The New York Department 
of Social Services monitors 
fuel distributor action 
under this regulation and 
is responsible for desig
nating local emergency~ 
agencies. 



Program Title 

Energy Crisis Assistance 
Program (ECAP)-as 

es ta bl ished in 1979 under 
the Economic.Opportunity 
Act of 1964-Title II, and 
the Community Services 
Administration Act of 
1974-Title II. 

Supplemental Energy 
Allowance Program 
(SEAP)-as established 

in 1979 under Public Law 
96-126of1979. 

Program 
Description 

Financial assistance to low 
income families and/or in
dividuals used to pay out
standing energy bills or to 
establish a line of credit 
with fuel suppliers. Assis
tance can also be used to 
provide temporary shelter, 
electric space heaters and 
warm clothing. A maxi
mum of $300 in assistance is 
given to eligible persons who 
pay directly for heating cost, 
while a maximum of $100 is 
given to eligible persons, 
who do not pay directly for 
heating cost, for the pur
pose of paying utility bills. 
Program eligibility is lim
ited to individuals and/or 
families at or below 125% 
of the Office of Manage
ment and Budget poverty 
income guidelines. If 
certain qualifications are 
met, assistance may also 
be provided to renters 
living in New York City 
privately owned multiple 
family dwellings. Such 
assistance is in the form 
of fuel payments to the 
vendor on behalf of the 
owner of the building. 

Direct cash payments by 
the Department of Health 
and Human Services of 
$150 to recipients of Sup
plemental Security 
Income (SSI). Direct cash 
payments by the New York 
State Department of Social 
Services (DSS) of $250 to 
families with children cur
rently receiving Aid to 
Dependent Children (ADC) 
or Home Relief (HR) assis
tance. DSS also provides 
direct cash grants of $125 
to single persons and 
childless couples receiving 
HR and to single ADC 
cases. All direct cash 
grants issued by federal 
and state governments are 
to be used for the payment 
of energy or energy related 
needs. 
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Program 
Administration 

Community Service Ad
ministration provides 
program funding to the 
New York State Depart
ment of Social Services 
(DSS). The State DSS re
ceived $42.4 million for 
the winter 1979-80 ECAP. 
At the local level, county 
social services and the 
Unemployment Offices 
are taking applications. 
In addition, in many 
counties, the local Com
munity Action Agencies 
and Area Office of Aging 
are taking applicati.ons. 

Department of Health and 
Human Services provides 
program funding for state 
and federal cash pay
ments. The New York State 
DSS received $103 million 
for payment to ADC and 
HR cases. 

Impacts/Com men ts 

It has been estimated by 
DSS that there are 
338,000 nonpublic assis
tance households in New 
York State: 96,070 who 
pay for fuel for heating 
directly and 241,930 who 
only pay directly for 
uti I ity costs. In order 
to provide these house
holds with the maximum 
$300 and $100 assistance, 
an additional $10.6 million 
would be needed. 

Under ECAP public assis
tance (PA) and SSI recipi
ents cannot be denied 
assistance but DSS, as of 
February 19, 1980, has 
limited ECAP payment 
to these households 
to the amount that will 
bring their SEAP payment 
up to the ECAP maximum 
grant of $300. In order to 
provide the SSI and PA 
household with an addi
tional $50 to $175 pay
ment, approximately $7 
million more would be 
needed. 



Program Title 

Emergency Energy Assis-
tance Credit-as estab

lished in 1979 under the 
New York State Tax Law
Section 606-A, as 
amended. 

State Fuel Crisis Assistance 
Program-as established 

in 1979 under Social Ser
vices Law-Title 13, as 
amended. 

Program 
Description 

An income tax credit of 
$35 is provided to each 
person age 65 and over, 
who heads a household 
with income below 
$14,000 per year and who 
files with the Department 
of Taxation and Finance 
for the credit. The credit 
is rebateable for those who 
are not required to file 
tax returns arid is in effect 
for the 1979 income year. 
In the case of a husband 
and wife filing separate 
New York income tax re
turns, the credit is given 
to only one spouse. 

State financial assistance 
given to households who 
are experiencing heating 
fuel related crisis and have 
not received benefits for 
any other energy assis
tance program. House
holds with incomes 
between 125 percent and 
200 percent of the Office 
of Management and Bud
get poverty guidelines may 
receive from $100 to $200 
in assistance. Assistance 
can be used for direct pay
ment to suppliers of home 
heating fuel or for immed
iate assistance in the form 
of cash up to $50 for warm 
clothing, temporary 
shelter, repairs to heating 
equipment, food and other 
supportive services. Assis
tance may also be provided 
to households whose rent 
includes heat. Such assis
tance may be in the form 
of emergency fuel deliv
eries to provide heat if 
owner of rental dwelling 
has abandoned responsi
bi I ity for paying heating 
costs. 
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Program 
Administration 

The New York State De
partment of Taxation and 
Finance is responsible for 
tax credits and rebates. 

New York State Depart
ment of Social Services 
administers the program 
statewide and county 
social services offices 
are given this responsibil~ 
ity locally. Twenty-two 
million ($22,500,000) 
has been appropriated for 
the program. 



am~nded to improve the Department of Energy weatheri
zation program by expanding the number of homes 
weatherized, increasing the types of items eligible for 
weatherization assistance, and expanding program spend
ing limitations. 

For any federal action, such as the federal energy assis
tance program, to be cost effective, the thermal integrity of 
New York homes must be improved. Continued financial aid 
to the low income population is a must, but without expand
ing such programs, the potential energy and financial sav
ings to low income persons-and to the State and Federal 
governments-may never be fully realized. 

As of February 19, 1980, DOE regulations stated that a 
maximum of $800 may be spent to weatherize each dwelling 
unit. Included in this $800 is a set maximum amount allowed 
to buy repair materials ($100), before weatherizing begins. 
Repair materials include, but are not limited to: lumber 
used to frame or repair windows and doors that could not 
otherwise be caulked or weatherstripped; roofing materials 
used to repair leaks that damage insulation installed under 
the program, replacing furnace parts; and protective mate
rials, such as paint, to seal materials installed under the 
program. The $100 repair limit places possible activities 
such as fuel burner retrofit in direct competition with other 
necessary measures, such as roof repairs. Program spending 
constraints of this kind greatly limit the number of energy 
conserving structural improvements that could be made to 
a low income home. 

The primary aim of the weatherization program should be 
to lower the fuel bills of low income people. This goal will 
not be met if the program continue at its present funding 
level and holds to its present limits. 

• Congress should amend the National Energy Act of 1978 
to expand the National Weatherization Program for fed
erally assisted public housing. 

The National Energy Act of 1978 authorizes the Depart
ment of Housing and Urban Development (HUD) to make 
grants to finance energy conservation improvements to 
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multi-family projects. Priority is given to projects in finan
cial difficulty because of high energy costs. The Act requires 
HUD to establish minimum standards for energy conserva
tion in multi-family dwellings and authorizes $25 million for 
the program this year. 

There are an estimated 160,000 federally subsidized apart
ments in New York City and 30,000 others located throughout 
the State. Many are in a deteriorating condition. To improve 
such situations and help these low income dwellings con
serve energy, a weatherization program is necessary. 

An expanded federally backed public housing weatheri
zation program would address the energy conservation needs 
of more tenant-occupied public housing projects. It would 
also reduce the amount of fuel cost pass-along that is likely 
when the rent is raised to cover rising heating and utility 
costs. 

• Department of Energy should revise its weatherization 
program regulations to allow funds to be utilized for 
labor. 

The unavailability of an adequate number of laborers 
under the CETA program to carry out the weatherization 
activities limits the program's effectiveness. Moreover, CETA 
provides little training for the majority of workers, who are 
often unski I led, and too I ittle pay for those workers who are 
skilled. 

The Department of Labor's budget for FY 1980 proposes 
over a 50 percent cut in the number of CETA workers. 
Long-term prospects for adequate weatherization in New 
York and the U.S. as a whole are insecure at best. 

Out of the local Community Action Agency budget, DOE 
regulations allow 30 percent of the grant funds to be used to 
pay for on-site supervisory personnel and foremen as well as 
for other program support and administrative costs. DOE 
should revise its weatherization program regulations to allow 
local grant funds to be used to pay for weatherization labor. 
This action would improve the weatherization program by 
allowing local agencies to fund labor. 



SECTION VI 

Long-Range Electric and Gas Report 

1. INTRODUCTION 

Section 5-112 of the Energy Law requires the Energy Office 
to prepare a draft report making specific findings with respect 
to projected electric and natural gas demands and supply 
requirements, together with estimates of the cost of elec
tricity and natural gas to consumers, over a fifteen-year 
forecast period. The Energy Law also requires the Energy 
Planning Board to approve or modify such findings such 
that a final Report can be adopted by December 1 of each 
odd-numbered year. 

The draft Report was prepared in compliance with Sec
tion 5-112 of the Energy Law and the regulations adopted by 
the Energy Office thereunder. It was prepared as an integral 
part of the State Energy Master Plan in recognition of the 
substantial relationships among demands and supplies of all 
fuel forms. The demand, supply and price of electricity and 
natural gas are inextricably related to the demand, supply, 
and price of petroleum, coal and other energy resources. 

Specific findings with regard to one or more fuel forms 
can only be made as an outcome of a comprehensive plan
ning process which addresses all energy supply and demand 
options. The State Energy Master Plan represents the State's 
first attempt at comprehensive energy planning. Projections 
of electricity and natural gas demand, supply, and price in 
New York over the next fifteen years are presented as inte
gral steps in forecasting total State er.iergy needs, assessing 
the impacts of conservation and new energy technologies, 
and developing supply plans for all fuel forms. 

The specific findings recommended by the Energy Office 
in the draft Report have been modified by the Energy Plan
ning Board, as detailed in its Opinion and Order (Appendix 
A). The major substantive modifications relate to the fore
cast of electricity peak demand and the electricity supply 
plan. While the Energy Office recommended an electricity 
peak demand gr9wth rate of 2.1 percent per year, the Board 
approved a rate of 1.8-1. 9 percent per year. With regard to 
the electricity supply plan the Board made several modifi
cations: 

• Two additional 600-850 MW coal-fired power plants were 
added for the purpose of further reducing oil consump
tion; and 

• The supply plan was made less specific with regard to 
locations, projected completion dates and sizes of new 
generating units. 

Not all aspects of electricity and natural gas planning are 
discussed in this section. However, the specific findings 
required by Section 5-112 of the Energy Law, as approved by 
the Board, are presented. Discussion and substantiation of 
these findings may be found in the appropriate sections of 
the Plan and the Board's Opinion and Order. 

2. ELECTRIC/TY 

A. Electricity Demand 

Statewide electricity consumption (KWH) is likely to 
increase at an average rate of 2.1 percent per year over the 
next fifteen years. Total statewide electricity peak demand is 
likely to increase at an average rate of 1.8-1.9 percent per 
year over the next fifteen years. This forecast is detailed in 
Figures Vl-1 through Vl-5, which present electric energy 
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requirements by utility, by sector, and by end-use, as well as 
peak demand statewide and by utility. Further discussion of 
the forecast and the conversion from energy use to peak 
demand is contained in Section IV of the plan. 

B. Electricity Supply 

Supplies of electricity in New York are projected to remain 
adequate, reliable, and economic upon implementation of 
the electric generation and transmission plan in the State 
Energy Master Plan. 

Construction of the new electric generating capacity set 
forth in Figures Vl-6 and Vl-7 will assure that adequate 
reserve margins are met and will allow existing oil-fired 
facilities to be operated less frequently. Conversion to coal 
of the existing oil-fired electric generating facilities set forth 
in Figure Vl-6 will substantially reduce oil consumption in 
the electric utility sector, may well result in substantial 
savings to ratepayers, and, in many cases, appears to be 
achievable with capital investments substantially less than 
such investments for new generating capacity. 

Figure Vl-8 shows how the use of primary energy sources 
to generate electricity wi II change over the next 15 years 
upon plan implementation. 

Implementation of the electric generation plan and main
tenance of a reliable electric system will require upgrading 
of the State's electric transmission system. In addition to the 
generator leads required to connect new plants to the grid, 
upgrading of the transmission system will be required 
between Hydro Quebec and the New York interconnected 
system, between the Utica area and the Albany area, and in 
the Hudson Valley corridor between Albany and New York 
City. 

C. Electricity Price 

Real prices for electricity are likely to increase at an 
average rate of 1.8 percent per year, on a statewide basis, 
over the next 15 years. Projected energy prices and growth 
rates are shown in Figure Vl-9 for all major fuel forms and 
consuming sectors. The projected growth of electricity price 
compares favorably with all other major energy forms. 

3. NATURAL GAS 

A. Natural Gas Demand 

Statewide demand for natural gas is likely to increase at 
an average rate of 1.4 percent per year over the next 15 
years. Figures Vl-10 and Vl-11 show the projected increase 
in demand by sector and the projected rates of growth. 

The demand forecast shown in Figure Vl-10 considers 
sectoral demands only, that is, it is a projection of gas 
consumption within each sector. In addition to meeting 
such demands, gas purchase requirements (supply) must 
include an additional volume of gas to meet total system re
quirements including lost-and-unaccounted-for1 gas. Shown 
below is the total gas system requirements forecast based on 
lost-and-unaccounted-for gas estimates as reported by 
NYC AS. 

1Line losses, measurement differences, stolen gas and other unac
counted for gas resulting in a difference between sales and pur
chases. 



NEW YORK STATE GAS REQUIREMENTS 
(TBTU) 

to decrease over the forecast period. However, supplemental 
supplies are expected to become available to cover the 
deficiency and allow for growth in consumption. Estimated 
contributions to U.S. gas supply from all sources are shown 
in Figure Vl-1"2. Supplies available to New York from these 
sources are shown in Figure Vl-13. The forecasted demand 
of 738.7 BCF by 1994 can be met with a combination of 
supplements as indicated in the sensitivity analysis. 

1980 

627,1 

1984 

662.8 

8. Natural Gas Supply 

1989 

695.7 

1994 

738.7 

Natural gas supplied from the lower 48 states is expected 

FIGURE Vl-1 

ELECTRICITY REQUIREMENTS (SALES) 
NEW YORK STATE, 1960-1994 
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FIGURE Vl-2 

FORECAST OF NEW YORK STATE 
ELECTRICITY REQUIREMENTS 
(SALES) BY SECTOR, 1978-1994 

1985 

Average Annual 
Trillion BTU Percent Change 

Sector 1978 1994 1978-1994 

Residential 111.1 142.9 +1.59 
Commercial 145.0 201.4 +2.07 
Industrial 95.9 143.4 +2.55 
Transportation 7.8 13.0 +3.24 

Total Electricity 
Requirements 359.8 500.7 +2.09 
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FIGURE Vl-3 

ELECTRIC ENERGY FORECAST 
BY SECTOR AND END-USE 

1978-1994 
(TRILLION BTU) 

1978-1994 
1978 1980 1984 1989 1994 Growth Rate(%) 

Residential 111.1 113.3 119.9 130.0 142.9 1.6 
Space heating 6.9 8.1 10.5 13.7 17.2 5.8 
Water heating 8.6 9.0 9.8 10.8 11.8 2.0 
Cooking 4.8 4.9 5.2 5.7 6.1 1.5 
Clothes drying 6.9 7.0 7.6 8.6 10.1 2.4 
Central A/C 1.4 1.5 1.7 1.9 2.2 2.9 
Room A/C 6.1 6.2 6.5 6.9 7.4 1.2 
Appliances 76.4 76.6 78.6 82.4 88.1 0.9 

Commercial 145.0 153.2 162.8 175.2 201.4 2.1 
Space heating 15.4 15.6 17.3 19.7 23.5 2.7 
Cooling A/C 33.2 36.5 40.1 45.3 55.9 3.3 
Water heating 2.5 2.6 2.7 2.8 3.2 1.6 
Lighting 70.3 72.4 74.9 78.8 87.7 1.4 
Other 23.6 26.1 27.8 28.6 31.1 1.7 

Industrial 95.9 101.6 113.2 124.5 143.4 2.5 
Energy Intensive 65.8 70.7 77.5 84.8 94.1 2.3 

Manufacturing 
Other Mfg. 28.2 28.9 33.5 37.3 46.5 3.2 
Other Industrial 1.9 2.0 2.2 2.4 2.8 2.5 

Transportation 7.8 8.7 10.4 12.2 13.0 3.2 

TOTAL 359.8 376.8 406.3 441.9 500.7 2.1 

FIGURE Vl-4 

ELECTRICITY SALES, PEAK DEMANDS AND GROWTH RATES 
BY UTILITY, 1978 and 1994 

Sales (Billion KWH)* Summer Peak (MW) Winter Peak (NW) 

Growth Growth 
Growth Rate(%)** Rate(%)** 

1978 1994 Rate(%) 1978 1994 (79-94) 1978 1994 (79-94) 

CHE&G 3.3 4.8 2.36 614 964 2.47 623 964 2.61 
CE 26.6 31.2 1.00 6714 7710 0.54 4862 5313 0.40 
LILCO 12.4 17.5 2.14 2997 4206 1.83 2456 3749 2.39 
NYSEG 10.5 16.8 3.00 1729 2742 2.78 2138 3413 2.69 
NMPC 29.3 39.6 1.90 5002 6890 2.11 5500 7558 2.05 
O&R 2.9 4.6 3.00 662 1088 2.80 515 839 2.88 
RGE 5.1 7.8 2.69 983 1531 2.71 941 1514 2.87 
PAS NY 15.4 24.4 2.94 2348 3854 3.35 2500 4180 3.17 
Total 105.5 146.7 2.09 21049 28982 19535 27530 
Coincident 20418 28414 1.88 18939 27257 2.10 

Peak 

*Does not include losses, company use or sales for resale. 
**These growth rates are based upon weather normalized 1979-1994 peak demand projections. 
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FIGURE Vl-5 

INTERCONNECTED SYSTEMS ELECTRIC DEMAND FORECAST 
NEW YORK STATE (1979-1994) 
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FIGURE Vl-6 
ELECTRICITY GENERATION PLAN 

(1979-1994) 

New Facilities Capacity (MW) Fuel Date 

Under Construction 

Oswego 850 Oil 1980 
Shoreham 820 Nuclear 1980 
Nine Mile Pt. 2 1080 Nuclear 1984 
Somerset 850 Coal 1984 

Planned 

Pumped Storage Hydro· 1000 PS Hydro 1987 
Coal and/or Coal-RDF 

(5 units) 3100~3600MW* Coal/RDF 1986-1992 
TOTAL 7700-8200 

Conversions 

Danskammer 3 122 oil to coal 1982 
Danskammer 4 220 oil to coal 19~2 
Albany 1-4 400 oil to coal 1984 
Ravenswood 3 928 oil to coal 1984 
Arthur Kill 2 350 oil to coal 1984 
Arthur Kill 3 501 oil to coal 1984 
Fort Jefferson 3&4 380 oil to coal 1984 
Lovett 4&5 399 oil to coal 1986 
Ravenswood 1 &2 770 oil to coal 1987 
E.F. Barrett 1&2 380 oil to coal 1988 
Northport 1-4 1532 oil to coal 1989 

5982 

Other (cumulative additions) 1984 1989 1994 -- --
Small Hydro 282 402 725 
Total (MW) 

Solid Waste 208 298 298 
Total (MW) 

Cogeneration 42 132 222 
Total (MW) 

Canadian Import 1979-83 1984-87 1988-94 ---
Capacity (MW) 800 800 800 
Energy (Billions of KHW 

per year) 8.0 12.3 6.0 

*600-800 per unit. 
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FIGURE Vl-7 

ELECTRIC DEMAND A 1979-199~D CAPACITY 
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FIGURE Vl-8 
ELECTRICITY GENERATED BY PRIMARY ENERGY SOURCE 

NEW YORK STATE (1979-1994) 
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FIGURE Vl-10 

NEW YORK STATE END USE ENERGY REQUIREMENTS 
BY SECTOR AND FUEL TYPE, 1978-1994 

TRILLION BTU 

End Use Requirements 1978* 1980 1984 1989 1994 
By Sector 

Residential 966.9 978.8 995.6 1011.1 1019.9 
Electricity 111.1 113.3 119.9 130.0 142.9 
Natural Gas 334.2 348.6 378.2 417.5 455.2 
Petroleum Products 498.4 489.1 461.1 424.6 380.2 
Wood and Other 23.2 27.8 36.4 39.0 41.6 

Commercial 673.1 680.4 693.8 716.9 784.8 
Electricity 145.0 153.2 162.8 175.2 201.4 
Natural Gas 131.7 138.7 141.6 143.8 151.1 
Petroleum Products 395.2 387.5 388.7 397.6 432.3 
Other 1.2 1.0 0.7 0.3 -0-

Industrial 380.2 378.2 391.1 395.9 438.0 
Electricity 95.9 101.6 113.2 124.5 143.4 
Natural Gas 105.0 117.0 119.5 110.2 107.4 
Petroleum Products 120.1 102.6 97.4 97.2 113.2 
Coal (excluding 59.2 57.0 61.0 64.0 66.0 
coking) & Others 

Transportation .1105.8 1081.8 1047.3 1054.9 1172.8 
Electricity 7.8 8.7 10.4 12.2 13.0 
Petroleum Products 1098.0 1073.1 1036.9 1042.7 1159.8 
Gasoline 776.8 743.6 681.2 643.8 694.0 

Total End Use 3126.0 3119.2 3127.8 3178.8 3407.5 
Requirements 

Electricity End Use 359.8 376.8 406.3 441.9 500.7 
Requirements 

Electric Uti I ities** 906.0 948.7 1022.9 1112.3 1260.3 

Total Primary Energy 4032.0 4067.9 4150.7 4291.1 4667.8 
Requirements 

End Use Requirements 
By Fuel Type 
Electricity 359.8 376.8 406.3 441.9 500.7 
Natural Gas 570.9 604.3 639.3 671.5 713.7 
Petroleum 2111.7 2052.3 1984.1 1962.1 2085.5 
Other 83.6 85.8 98.1 103.3 107.6 

Total End Use 3126.0 3119.2 3127.8 3178.8 3407.5 
Requirements 

*Preliminary SEO estimates 
**End use consumption is the energy consumed directly by the sector and differs from primary energy consumption by 

excluding electricity generation and transmission losses. 
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FIGURE Vl-11 
NEW YORK STATE END USE ENERGY REQUIREMENTS 

BY SECTOR AND FUEL TYPE, 1978-1994: AVERAGE ANNUAL PERCENT 
CHANGE FOR SELECTED PERIODS 

End Use Requirements 1978- 1980- 1984- 1989- 1978-
By Sector 1980 1984 1989 1994 1994 

Residential +0.6 +0.4 +0.3 +0.2 +0.3 
Electricity +1.0 +1.4 +1.6 +1.9 +1.6 
Natural Gas +2.1 +2.1 +2.0 +1.7 +2.0 
Petroleum Products -0.9 -1.5 -1.6 -2.2 -1.7 
Wood and Other +9.5 +7.0 +1.4 +1;3 +3.7 

Commercial +0.5 +0.5 +0.7 +1.8 +1.0 
Electricity +2.8 +1.5 +1.5 +2.8 +2.1 
Natural Gas +2.6 +0.5 +0.3 +1.0 +0.9 
Petroleum Products . -1.0 +0.1 +0.5 +1.7 +0.6 

Industrial -0.3 +0.8 +0.2 +1.7 +0.8 
Electricity +2.9 +2.7 +1.9 +2.9 +2.6 
Natural Gas +5.6 +0.5 -1.6 -0.5 +0.1 
Petroleum Products -7.6 -1.3 -0.0 +3.1 -0.4 
Coal (excluding -1.9 +1.7 +1.0 +0.6 +0.7 
coking) & Others 

Transportation -1.1 -0.8 +0.2 +2.1 +0.4 
Electricity +5.6 +4.6 +3.2 +1.3 +3.2 
Petroleum Products -1.1 -0.9 1-0.1 +2.2 +0.3 
Gasoline -2.2 -2.2 -1.1 +1.5 -0.7 

Total End Use -0.1 +0.1 +0.3 +1.4 +0.5 
Requirements 

Electricity End Use +2.3 +1.9 +1.7 +2.5 +2.1 
Requirements 

Electric Utilities* +2.3 +1.9 +1.7 +2.5 +2.1 

Total Primary Energy +0.4 +0.5 +0.7 +1.7 +0.9 
Requirements 

End Use Requirements 
By Fuel Type 
Electricity +2.3 +1.9 +1.7 +2.5 +2.1 
Natural Gas +2.9 +1.4 +1.0 +1.2 +1.4 
Petroleum -1.4 -0.8 -0.2 +1.2 -0,1 
Other +1.3 +3.4 +1.0 +0.8 +0.8 

Total End Use -0.1 +0.1 +0.3 +1.4 +0.5 
Requirements 

*End use consumption is the energy consumed directly by the sector and differs from primary energy consumption by 
excluding electricity generation and transmission losses. 

214 



FIGURE Vl-12 

ESTIMATED CONTRIBUTION TO U.S.GAS SUPPLY 
FROM All SOURCES (TCF/yr) 

1980 1984 

Source Low Expected High Low Expected High 

Lower 48 17.3 18.2 18.4 16.5 17.4 18.6 
Production 

Alaska 
Canada 1.1 1.3 1.4 1.1 1.3 1.4 
Mexico .2 .25 .3 .5 .62 .75 
LNG Imports .4 .57 .57 .9 1.3 1.7 
SNG 

From Light .25 .30 .30 .20 .25 .30 
Disti If ates 

High Btu Gas .05 .075 .. 10 
From Coal 

New Technologies .45 .67 .90 

TOTALS 19.25 20.6 20.97 19.7 21.6 23.75 

1989 1994 

Source Low Expected High Low Expected High 

Lower 48 15.6 16.5 19.4 14.7 15.5 19.5 
Production 

Alaska .5 .87 1.2 1.4 1.6 2.5 
Canada 1.0 1.5 2.0 1.0 1.5 2.0 
Mexico 1.0 1.25 1.5 1.0 1.25 1.5 
LNG Imports 1.0 1.50 2.0 1.25 1.87 2.5 
SNG 

From Light .15 .20 .25 .05 .10 .20 
Disti I I ates 

High Btu Gas .30 .45 .60 .9 1.35 1.8 
From Coal 

New Technologies .90 1.35 1.80 1.6 2.4 3.2 

TOTALS 20.45 23.6 28.75 21.9 25.57 33.2 
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FIGURE Vl-13 
I NYS SUPPLY FORECAST 

(ALL SUPPLEMENTALS INCLUDED) 

Low Expected High 

1980 641 686 698 
1984 653 719 791 
1989 681 786 957 
1994 729 851 1105 

SENSITIVITY TO LOSS OF SUPPLEMENTALS 
NYS SUPPLY 

(BCF/yr) 
(EXPECTED CASE ONLY) 

No Increased No Mexican & 

1980 
1984 
1989 
1994 

No Mexican 

678 
699 
744 
810 

No Add'I 

Canadian 

679 
708 
755 
802 

No New 

Inc. Canadian No Alaskan 

671 686 
687 719 
713 757 
760 798 

No High BTU No 
LNG Technologies Coal Gas Supplementals* 

1980 
1984 
1989 
1994 

686 
695 
755 
808 

686. 
697 
741 
772 

686 671 
717 638 
771 593 
807 539 

*Mexican, Increased Canadian, Alaskan, Additional LNG, New Technologies, and High BTU Coal Gas. 

While New York State forecasted gas supplies (Figure 
Vl-13) exceed forecasted demand, there is no assurance that 
all supplemental supply projects will be successfully devel
oped. Excess supplies that may result from successful com
pletion of these projects would, in general, further reduce 
oil consumption. Another option would be to improve indi
vidual pipeline reserve to production ratios by not producing 
domestic reserves in proportion to the estimated excess. 
Also, expansion of weather sensitive loads will require the 
addition of underground storage or other peaking capabil
ity. This will increase supply requirements above the fore
casted sectoral demands. Finally, the strategic gas reserve 
proposed in the supply plan would also serve as a bank for 
excess gas supply. Considering all of the variables that may 
be encountered during this transition from reliance on 
domestic gas from conventional areas to diversified sup
plies, all of economic supplemental gas supply projects 
identified in the plan should be pursued. 

New York State's contribution to this supply from its indig
enous resources is expected to consist of continued onshore 
production and development of offshore Lake Erie resources. 
The estimated contribution from these sources to U.S. sup
plies is shown in Figure Vl-14. 

C. Natural Gas Prices 

Real prices for natural gas are likely to increase at an 
average rate of 4.4 percent per year, on a statewide basis, 
over the next 15 years. 

Implementation of the Natural Gas Policy Act of 1978will 
heavily influence natural gas prices through 1985. Thereaf
ter, the price of new conventional gas supplies is expected to 
track the world oil price. However, by 1989, end-use natural 
gas prices will still be significantly lower than petroleum 
prices. Figure Vl-9 shows projected gas prices over the fore
cast period. 

FIGURE Vl-14 
CONTRIBUTION TO U.S. GAS SUPPLY 

FROM N.Y.S. INDIGENOUS RESOURCES 
(BCF/yr) 

Year 

1980 
1984 
1989 
1994 

Onshore 
Production 

16.2 
21.0 
22.9 
23.5 

216. 

Offshore 
Production 

.3 
2.3 
4.9 
7.5 

Total 

16.5 
23.3 
27.8 
31.0 
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