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Appendix G - Life Cycle Cost Analysis (Prior to NYSERDA Incentives) 
Arverne East Geothermal Ambient Loop Category B Report 

25-Yr LCCA (No Incentive) 
1 of 2 

Discount Rate 5.0% 
O+M Escalation Rate 2.5% 
Construction Cost Escalation Rate 5.0% 
Project Life 25 years 
Base Year O+M Differential $                    250,000

Electric Rate (2024) 0.25 $/kWh 
Gas Rate (2024) 1.59 $/Therm 
Electric CPI 2.20% From DOL 2020 
Gas CPI 4.10% From DOL 2020 
Federal ITC Contingency 100.00% 
Assumed Tax Rate 0.00% 
PSEG Incentive $                             80 $/MMBTU 
NYSERDA Incentive $                            -

Total Annual Cost Total Initial Cost IRR 
Baseline 133,595,283 $             Baseline $126,290,143 Baseline 589,484 $              26,710,052 $                  N/A 
Geothermal 250,616,936 $             Geothermal $126,600,547 Geothermal -$                      35,294,819 $                  4.79% 
Delta (117,021,653) $           Delta ($310,404) 8,584,767 $                    

Phase Year Completed 
3 2025 

Baseline 292,313 $           4 2026 
Baseline 26,710,052 $               Geothermal -$                  5 2027 
Geothermal 35,294,819 $               Delta $292,313 6 2028 
Delta (8,584,767) $               7 2029 

8 2030 
9 2031 

Year NPC 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 
Phase Completed 3 4 5 6 7 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
Capital Costs 

Baseline Building Costs $116,997,690 26,710,052 $          12,661,733 $                                                            23,117,105 $       864,423 $                    38,889,000 $            30,127,548 $          1,225,422 $        -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

Depreciation (27.5 yr SL)* $0 -$                        $                                                                           -    $                      -    $                              -    $                           -    $                         -    $                     -    $                                 -    $                          -    $                        -    $                                 -    $                               -    $                    -    $                     -    $                    -    $                          -    $                          -    $                                  -    $                        -    $                                -    $                     -    $              -    $                                             -    $                         -    $              -    $              -   

Operating Costs 
Net Electric Use (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Electric Rate 0.256 0.261 0.267 0.273 0.279 0.285 0.291 0.298 0.304 0.311 0.318 0.325 0.332 0.339 0.347 0.354 0.362 0.370 0.378 0.386 0.395 0.404 0.412 0.421 0.431 0.440 
Electric Cost $0 -$                       -$                                                                        -$                    -$                           -$                         -$                       -$                  -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

Total Gas Use (Therms) 0 0 29,893 44,179 61,808 81,498 106,948 133,305 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 
Gas Rate 1.655 1.723 1.794 1.867 1.944 2.023 2.106 2.193 2.283 2.376 2.474 2.575 2.681 2.791 2.905 3.024 3.148 3.277 3.412 3.551 3.697 3.849 4.006 4.171 4.342 4.520 
Gas Cost $4,788,260 -$                       -$                                                                        53,620 $              82,493 $                      120,143 $                 164,911 $               225,282 $           292,313 $                       358,583 $                373,285 $              388,590 $                       404,522 $                     421,107 $          438,372 $           456,346 $          475,056 $               494,533 $                514,809 $                       535,916 $              557,889 $                     580,762 $           604,573 $    629,361 $                                   655,165 $               682,027 $    709,990 $    

O&M Differential $4,504,194 -$                       -$                                                                        269,223$            275,953 $                    282,852 $                 289,923 $               297,171 $           304,601 $                       312,216 $                320,021 $              328,022 $                       336,222 $                     344,628 $          353,243 $           362,075 $          371,126 $               380,405 $                389,915 $                       399,663 $              409,654 $                     419,895 $           430,393 $    441,153 $                                   452,181 $               463,486 $    475,073 $    

Misc. O&M -$                       -$                                                                        -$                    -$                           -$                         -$                       -$                  -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

*Assumed no credit for depreciation is available 

Year NPC 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 
Phase Completed 3 4 5 6 7 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
Capital Costs 

Building Construction Costs $202,688,298 46,121,785 $          21,863,743 $                                                            39,917,637 $       1,836,957 $                 67,151,875 $            52,022,972 $          2,604,102 $        -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

Community Construction Costs $17,779,932 7,495,290 $            3,862,121 $                                                              2,273,959 $         3,112,929 $                 432,404 $                 1,754,928 $            166,235 $           -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

Federal  ITC ($56,585,338) (11,499,192) $         (5,574,730) $                                                            (8,267,124) $        (7,887,730) $               (12,550,263) $           (10,290,743) $         (9,483,102) $      -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

LIHTC Funding ($27,260,225) (6,237,533) $           (2,537,938)$                                                            (5,398,474) $        -$                           (9,081,653) $             (7,960,849) $           -$                  -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

PSEG Rebate ($10,022,120) (585,530) $              (886,319) $                                                               (1,285,243) $        (1,661,441) $               (2,153,473) $             (2,574,998) $           (2,951,241)$      -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

NYSERDA Incentive $0 -$                        $                                                                           -    $                      -    $                              -    $                           -    $                         -    $                     -    $                                 -    $                          -    $                        -    $                                 -    $                               -    $                    -    $                     -    $                    -    $                          -    $                          -    $                                  -    $                        -    $                                -    $                     -    $              -    $                                             -    $                         -    $              -    $              -   

Depreciation (5 yr MACRS)* $0 -$                        $                                                                           -    $                      -    $                              -    $                           -    $                         -    $                     -    $                                 -    $                          -    $                        -    $                                 -    $                               -    $                    -    $                     -    $                    -    $                          -    $                          -    $                                  -    $                        -    $                                -    $                     -    $              -    $                                             -    $                         -    $              -    $              -   

Operating Costs 
Building Electric 0 2,145,111 3,247,066 4,708,541 6,086,756 7,889,337 9,433,611 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991

Pumping Energy 0 27,387 27,387 27,387 33,153 51,651 51,651 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 
Solar Electric Production 0 2,840,253 4,663,786 5,314,234 8,456,496 9,578,809 10,334,449 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 

Net Electric Use (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electric Rate 0.256 0.261 0.267 0.273 0.279 0.285 0.291 0.298 0.304 0.311 0.318 0.325 0.332 0.339 0.347 0.354 0.362 0.370 0.378 0.386 0.395 0.404 0.412 0.421 0.431 0.440

Electric Cost $0 -$                       -$                                                                        -$                    -$                           -$                         -$                       -$                  -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

O&M $0 -$                       -$                                                                        -$                    -$                           -$                         -$                       -$                  -$                               -$                       -$                      -$                               -$                             -$                 -$                  -$                 -$                       -$                       -$                               -$                     -$                             -$                  -$            -$                                          -$                       -$            -$            

*Assumed no credit for depreciation is available 

IRR Calculations 
Incremental IRR Calculation vs Base System IRR 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 
Geothermal 4.79% (8,584,767) $           (4,065,143) $                                                            (3,800,807) $        5,822,156 $                 (4,506,895) $             (2,368,928) $           11,411,881 $      596,914 $                       670,799 $                693,306 $              716,611 $                       740,744 $                     765,735 $          791,616 $           818,420 $          846,182 $               874,938 $                904,724 $                       935,579 $              967,543 $                     1,000,658 $        1,034,966 $ 1,070,514 $                                1,107,346 $            1,145,513 $ 1,185,063 $ 

Proposed Geothermal System 

Net Present Cost Construction Costs 

Annual Energy/Water Cost (2032) 
Capital Costs 

Baseline ASHRAE Compliant System 
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Appendix G - Life Cycle Cost Analysis (Including NYSERDA Incentives) 
Arverne East Geothermal Ambient Loop Category B Report 

25-Yr LCCA (Incentive)

2 of 2 

Discount Rate 5.0% 
O+M Escalation Rate 2.5% 
Construction Cost Escalation Rate 5.0% 
Project Life 25 years 
Base Year O+M Differential $ 250,000

Electric Rate (2024) 0.25 $/kWh 
Gas Rate (2024) 1.59 $/Therm 
Electric CPI 2.20% From DOL 2020 
Gas CPI 4.10% From DOL 2020 
Federal ITC Contingency 100.00% 
Assumed Tax Rate 0.00% 
PSEG Incentive $ 80 $/MMBTU 
NYSERDA Incentive $ 4,000,000

Total Annual Cost Total Initial Cost IRR 
Baseline 133,595,283 $ Baseline $126,290,143 Baseline 589,484 $ 26,710,052 $ N/A 
Geothermal 250,616,936 $ Geothermal $122,600,547 Geothermal -$ 35,294,819 $ 8.27% 
Delta (117,021,653) $           Delta $3,689,596 8,584,767 $

Phase Year Completed 
3 2025 

Baseline 292,313 $ 4 2026 
Baseline 26,710,052 $ Geothermal -$ 5 2027 
Geothermal 31,294,819 $ Delta $292,313 6 2028 
Delta (4,584,767) $ 7 2029 

8 2030 
9 2031 

Year NPC 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 
Phase Completed 3 4 5 6 7 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
Capital Costs 

Baseline Building Costs $116,997,690 26,710,052 $          12,661,733 $ 23,117,105 $       864,423 $ 38,889,000 $ 30,127,548 $          1,225,422 $        -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

Depreciation (27.5 yr SL)* $0 -$  $                                                                           -    $                      -    $                              -    $ -    $                         -    $                     -    $                                 -    $                          -    $                        -    $ -    $                               -    $                    -    $                     -    $                    -    $                          -    $                          -    $ -    $                        -    $                                -    $                     -    $              -    $                                             -    $ -    $              -    $              -   

Operating Costs 
Net Electric Use (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electric Rate 0.256 0.261 0.267 0.273 0.279 0.285 0.291 0.298 0.304 0.311 0.318 0.325 0.332 0.339 0.347 0.354 0.362 0.370 0.378 0.386 0.395 0.404 0.412 0.421 0.431 0.440 
Electric Cost $0 -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

Total Gas Use (Therms) 0 0 29,893 44,179 61,808 81,498 106,948 133,305 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085 157,085

Gas Rate 1.655 1.723 1.794 1.867 1.944 2.023 2.106 2.193 2.283 2.376 2.474 2.575 2.681 2.791 2.905 3.024 3.148 3.277 3.412 3.551 3.697 3.849 4.006 4.171 4.342 4.520

Gas Cost $4,788,260 -$ -$ 53,620 $ 82,493 $ 120,143 $ 164,911 $ 225,282 $           292,313 $ 358,583 $ 373,285 $ 388,590 $ 404,522 $ 421,107 $          438,372 $           456,346 $          475,056 $ 494,533 $ 514,809 $ 535,916 $ 557,889 $ 580,762 $           604,573 $    629,361 $ 655,165 $ 682,027 $    709,990 $    

O&M Differential $4,504,194 -$ -$ 269,223 $ 275,953 $ 282,852 $ 289,923 $ 297,171 $           304,601 $ 312,216 $ 320,021 $ 328,022 $ 336,222 $ 344,628 $          353,243 $           362,075 $          371,126 $ 380,405 $ 389,915 $ 399,663 $ 409,654 $ 419,895 $           430,393 $    441,153 $ 452,181 $ 463,486 $    475,073 $    

Misc. O&M -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

*Assumed no credit for depreciation is available

Year NPC 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 
Phase Completed 3 4 5 6 7 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
Capital Costs 

Building Construction Costs $202,688,298 46,121,785 $          21,863,743 $ 39,917,637 $       1,836,957 $ 67,151,875 $ 52,022,972 $          2,604,102 $        -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

Community Construction Costs $17,779,932 7,495,290 $ 3,862,121 $ 2,273,959 $         3,112,929 $ 432,404 $ 1,754,928 $ 166,235 $           -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

Federal  ITC ($56,585,338) (11,499,192) $         (5,574,730) $ (8,267,124) $        (7,887,730) $ (12,550,263) $           (10,290,743) $         (9,483,102) $      -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

LIHTC Funding ($27,260,225) (6,237,533) $           (2,537,938) $ (5,398,474) $        -$ (9,081,653) $ (7,960,849) $           -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

PSEG Rebate ($10,022,120) (585,530) $ (886,319) $ (1,285,243) $        (1,661,441) $ (2,153,473) $ (2,574,998) $           (2,951,241)$      -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

NYSERDA Incentive ($4,000,000) (4,000,000) $            $                                                                           -    $                      -    $                              -    $                           -    $ -    $                     -    $                                 -    $                          -    $                        -    $                                 -    $ -    $                    -    $                     -    $                    -    $                          -    $                          -    $ -    $                        -    $                                -    $                     -    $              -    $                                             -    $ -    $              -    $              -   

Depreciation (5 yr MACRS)* $0 -$  $                                                                           -    $                      -    $                              -    $ -    $                         -    $                     -    $                                 -    $                          -    $                        -    $ -    $                               -    $                    -    $                     -    $                    -    $                          -    $                          -    $ -    $                        -    $                                -    $                     -    $              -    $                                             -    $ -    $              -    $              -   

Operating Costs 
Building Electric 0 2,145,111 3,247,066 4,708,541 6,086,756 7,889,337 9,433,611 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991 10,811,991

Pumping Energy 0 27,387 27,387 27,387 33,153 51,651 51,651 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 58,101 
Solar Electric Production 0 2,840,253 4,663,786 5,314,234 8,456,496 9,578,809 10,334,449 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 12,054,087 

Net Electric Use (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electric Rate 0.256 0.261 0.267 0.273 0.279 0.285 0.291 0.298 0.304 0.311 0.318 0.325 0.332 0.339 0.347 0.354 0.362 0.370 0.378 0.386 0.395 0.404 0.412 0.421 0.431 0.440 
Electric Cost $0 -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

O&M $0 -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

*Assumed no credit for depreciation is available

IRR Calculations 
Incremental IRR Calculation vs Base System IRR 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 
Geothermal 8.27% (4,584,767) $           (4,065,143) $ (3,800,807) $        5,822,156 $ (4,506,895) $ (2,368,928) $           11,411,881 $      596,914 $ 670,799 $ 693,306 $ 716,611 $ 740,744 $ 765,735 $          791,616 $           818,420 $          846,182 $ 874,938 $ 904,724 $ 935,579 $ 967,543 $ 1,000,658 $        1,034,966 $ 1,070,514 $ 1,107,346 $ 1,145,513 $ 1,185,063 $ 

Construction Costs Net Present Cost 

Annual Energy/Water Cost (2032) 
Capital Costs 

Baseline ASHRAE Compliant System 

Proposed Geothermal System 




