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Photo 7 — Griggstown Lock — Looking upstream.

Photo 8 — Ten Mile Flood Gate — Looking upstream with Ten Mile Lock oriented downstream.
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Photo 9 — Ten Mile Lock — Looking upstream from east side.
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Photo 10 — South Bound Brook Lock — Looki:hg upsfream from west side of lock.
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nstream end of canal.



Appendix E

Power and Energy Calculations



Power and Energy Estimates

Delaware and Raritan Canal Hydroelectric Project

Available Flow

. Total Flow with Reduction
Flow Control Structure Station (MGD) Total Flow (cfs) for Conservation
Measures (cfs)
Prallsville Lock 155+30 200 309 289
Alexauken Creek Flood Gates 309+75 50 77 77
Swan Creek Flood Gates 363+00 50 77 77
Lambertville Lock 380+00 100 155 135
Kingston Lock 1857+87 100 155 135
Griggstown Lock 2085+00 100 155 135
Ten Mile Flood Gates 2590+42 20 31 31
Ten Mile Lock 2591+34 80 124 104
South Bound Brook Lock 2717+11 80 124 104
Five Mile Lock 2807+76 80 124 104
[[swan Creek Flood Gates (100 MGD) 363+00 100 155 155
+/- Typical .
Flow Control Structures Station Gross - :;ypljcafl Net
Head (ft) ead (ft)
Prallsville Lock 155+30 0.5 0
[Lambertville Lock 380+00 9 8
Kingston Lock 1857+87 7 6
Griggstown Lock 2085+00 6.5 5.5
Ten Mile Lock 2591+34 8 7
South Bound Brook Lock 2717+11 6.5 5.5
Five Mile Lock 2807+76 8 7
+/- Typical .
Flow Control Structures Station Gross - :;ypljcafl Net
Head (ft) ead (ft)
Alexauken Creek Flood Gates 309+75 15 13
Swan Creek Flood Gates 363+00 13.5 11.5
Ten Mile Flood Gates 2590+42 10.5 8.5
Swan Creek Flood Gates (100 MGD) 363+00 13.5 115
. Peak Average Annual
Flow Control Structure Station Power (kW)| Energy (kwh)
[Prallsville Lock 155+30 0.0 0
Alexauken Creek Flood Gates 309+75 59.6 328,900
Swan Creek Flood Gates 363+00 52.7 290,900
Lambertville Lock 380+00 63.9 503,500
Kingston Lock 1857+87 47.9 377,600
Griggstown Lock 2085+00 43.9 346,100
Ten Mile Flood Gates 2590+42 15.6 122,900
Ten Mile Lock 2591+34 43.1 339,300
South Bound Brook Lock 2717+11 33.8 266,600
Five Mile Lock 2807+76 43.1 339,300
[[Swan Creek Flood Gates (100 MGD) 363+00 105.5 581,800
. Flow +/- Typical +/- Typical Peak Average Annual
Flow Control Structure Station (MGD) Flow (cfs) Gross Head (ft) [Net Head (ft) P(t;v\x/(;r Energy (KWh)
Alexauken Creek Flood Gates (20 MGD) 309+75 20 31 15 13 23.8 94,000
Swan Creek Flood Gates (20 MGD) 363+00 20 31 135 11.5 21.1 83,100
Swan Creek Flood Gates (40 MGD) 363+00 40 62 13.5 11.5 42.2 166,200
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Economic Analysis

Proposed Delaware and Raritan Canal Hydroelectric Projects

Table 1 - Base Costs
Canal Option 1 Canal Option 2 Canal Option 3 8 zgi?;\ﬁz;ﬁmr; Option for
Waterbox Tube Turbine Subsurface Ten Mile Flood Gate
Agqueduct
Low Cost | High Cost Low Cost | High Cost | Low Cost | High Cost | Low Cost | High Cost | Low Cost| High Cost
Turbine, Generator, Electrical Equipment $150,000 | $500,000 $200,000 | $500,000 | $200,000| $600,000 | $150,000 | $500,000 | $150,000( $500,000
Installation of Turbine, Generator & Electrical Equipment $60,000 $100,000 $63,000 $105,000 | $35,000 | $75,000 | $60,000 | $100,000 | $60,000 | $100,000
Power house $38,000 $46,000 - - $70,000 $85,000 $80,000 [ $100,000 | $85,000 [ $105,000
Modification to Existing Structures - $5,000 $5,000 $10,000 $5,000 $15,000 $10,000 $15,000 $5,000 $10,000
Interconnection $40,000 $60,000 $40,000 $60,000 $40,000 $60,000 $40,000 $60,000 $40,000 $60,000
Commissioning $10,000 $15,000 $10,000 $15,000 $10,000 $15,000 $10,000 $15,000 $10,000 $15,000
Penstock 48-inch - - - - $5,000 $6,000 $13,000 $15,000 $7,000 $8,000
[IFlange for 48-inch penstock - - - - $13,000 [ $15,000 | $13,000 | $15,000 | $13,000 [ $15,000
[l45° bend for 48-inch penstock - - - - $5,000 $6,000 - - - -
[lPenstock 30-inch - - $15,000 $2,000 - - - - - -
[IFlange for 30-inch penstock - - $10,000 $11,000 - - - - - -
Penstock Flange Transition - - $10,000 $15,000 - - - - - -
45° bend for 30-inch penstock - - $5,000 $5,000 - - - - - -
Contractor Mobilization/Demaobilization $15,000 $30,000 $15,000 $30,000 $15,000 $30,000 $15,000 $30,000 $15,000 $30,000
Temporary Facilities $10,000 $20,000 $10,000 $20,000 $10,000 $20,000 $10,000 $20,000 $10,000 $20,000
Historic Mitigation $7,000 $25,000 - $5,000 $5,000 $25,000 $10,000 $30,000 $10,000 $30,000
||Recreati0n Mitigation $15,000 $25,000 $15,000 $25,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000
||Site Restoration $5,000 $10,000 $15,000 $20,000 $5,000 $10,000 $10,000 $15,000 $10,000 $15,000
Electrical $10,000 $26,000 $10,000 $26,000 $10,000 $26,000 $10,000 $26,000 $10,000 $26,000
Sediment Removal $2,000 $4,000 $2,000 $4,000 $6,000 $8,000 $8,000 $10,000 $8,000 $1,000
Sediment and Erosion Control (During Excavation) $10,000 $30,000 $8,500 $25,500 | $10,000 [ $30,000 | $10,000 | $30,000 | $10,000 [ $30,000
\Water Control $30,000 $40,000 $30,000 $40,000 $30,000 $40,000 $15,000 $20,000 $15,000 $20,000
Trash Rack $10,000 $20,000 $10,000 $20,000 $10,000 $20,000 $10,000 $20,000 $10,000 $20,000
Slide Gate & Gate Operator - - - - $20,000 $35,000 $20,000 $35,000 $20,000 $35,000
Engineering Design $75,000 $110,000 $75,000 $110,000 | $75,000 [ $110,000 | $75,000 | $110,000 | $75,000 | $110,000
||Cu|tura| Resource Assessment $10,000 $15,000 $10,000 $15,000 $10,000 $15,000 $15,000 $20,000 $15,000 $20,000
Feasibility Study $20,000 $30,000 $20,000 $30,000 $20,000 $30,000 $20,000 $30,000 $20,000 $30,000
Contingency (20%) $110,000 | $230,000 $120,000 $220,000 | $130,000| $260,000 | $130,000| $250,000 | $130,000| $250,000
Total $627,000 | $1,341,000 $698,500 | $1,313,500] $754,000 | $1,551,000] $749,000 | $1,481,000] $743,000 | $1,465,000
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Economic Analysis

Proposed Delaware and Raritan Canal Hydroelectric Projects

Table 2 - Site Specific Costs
Alexauken Creek Flood Swan Creek Flood South Bound Brook
Prallsville Lock Gates Gates Lambertville Lock Kingston Lock Griggstown Lock | Ten Mile Flood Gates Ten Mile Lock Lock Five Mile Lock
Low Cost [ High Cost Low Cost | High Cost | Low Cost | High Cost | Low Cost | High Cost | Low Cost| High Cost | Low Cost | High Cost] Low Cost | High Cost | Low Cost | High Cost] Low Cost| High Cost | Low Cost | High Cost
Transmission line (LF) ($50 - $85) $3,000 $5,100 $66,000 $112,200 $1,500 $2,550 $1,500 $2,550 $2,500 $4,250 $5,000 $8,500 $6,250 $10,625 $2,500 $4,250 $2,500 $4,250 $1,500 $5,100
Utility Pole ($1,500/pole installed) - - $9,500 $12,000 - - $1,500 $2,000 - - $1,500 $2,000 $2,300 $3,000 $1,500 $2,000 - - $1,500 $2,000
||Access - - $15,000 $20,000 $15,000 $20,000 - - - - - - $2,000 $5,000 $2,000 $5,000 - - - -
||Fish Passage $16,000 $24,000 $16,000 $24,000 $16,000 $24,000 $16,000 $24,000 - - - - - - - - - - - -
Permitting / Studies $75,000 $125,000 $100,000 $175,000 | $100,000 | $175,000 | $75,000 | $125,000 | $75,000 [ $125,000 | $75,000 | $125,000 | $100,000 [ $175,000 | $75,000 | $125,000] $75,000 | $125,000 | $75,000 | $125,000
Contingency (20%) $18,800 $30,820 $41,300 $68,640 $26,500 $44,310 $18,800 $30,710 $15,500 $25,850 $16,300 [ $27,100 | $22,110 | $38,725 | $16,200 | $27,250 | $15,500 | $25,850 | $15,600 | $26,420
Total $113,000 | $185,000 $248,000 $412,000 | $159,000| $266,000 | $113,000| $185,000 | $93,000 | $156,000 | $98,000 | $163,000 | $133,000 [ $233,000 | $98,000 | $164,000] $93,000 | $156,000 ] $94,000 | $159,000
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Economic Analysis

Proposed Delaware and Raritan Canal Hydroelectric Projects

Table 3 - Estimated Total Project Cost Summary

Canal Option 1 Waterbox

Canal Option 2

Canal Option 3

Option for Swan

Option for Ten Mile

Tube Turbine Subsurface Creek/Alexauken Creek| Flood Gate
Low Cost| High Cost Low Cost [ High Cost | Low Cost| High Cost | Low Cost| High Cost | Low Cost| High Cost
Prallsville Lock $740,000 | $1,526,000 | $811,500 | $1,498,500] $867,000 | $1,736,000 - - - -
Alexauken Creek Flood Gates - - - - - - $997,000 | $1,893,000 - -
Swan Creek Flood Gates - - - - - - $908,000 | $1,747,000 - -
Lambertville Lock $740,000 | $1,526,000 | $811,500 | $1,498,500] $867,000 | $1,736,000 - - - -
Kingston Lock $720,000 | $1,497,000 | $791,500 | $1,469,500] $847,000 | $1,707,000 - - - -
Griggstown Lock $725,000 | $1,504,000 | $796,500 | $1,476,500] $852,000 | $1,714,000 - - - -
Ten Mile Flood Gates - - - - - - - - $876,000 | $1,698,000
Ten Mile Lock $725,000 | $1,505,000 | $796,500 | $1,477,500] $852,000 | $1,715,000 - - - -
South Bound Brook Lock $720,000 | $1,497,000 | $791,500 | $1,469,500] $847,000 | $1,707,000 - - - -
Five Mile Lock $721,000 | $1,500,000 | $792,500 | $1,472,500] $848,000 | $1,710,000 - - - -

J:\170,000-179,999\170272\170272-10.KDE\Calculations\EconomicsV3Table1,2&3




Economic Analysis

Proposed Delaware and Raritan Canal Hydroelectric Projects

Table 4 - Value of Energy
Average Annual Unit Energy Value Unit RECs Total Annual Value of
O&M Energy
Energy (kWh) - Value -
Low High Low High

Prallsville Lock 0 $0.04 $0.075 $0.03 $10,000 | -$10,000 | -$10,000
Alexauken Creek Flood Gates 328,900 $0.04 $0.075 $0.03 $10,000 | $14,010 | $24,535
Swan Creek Flood Gates 290,900 $0.04 $0.075 $0.03 $10,000 | S$11,236 | $20,545
Lambertville Lock 503,500 $0.04 $0.075 $0.03 $10,000 $26,756 $42,868
Kingston Lock 377,600 $0.04 $0.075 $0.03 $10,000 | $17,565 $29,648
Griggstown Lock 346,100 $0.04 $0.075 $0.03 $10,000 $15,265 $26,341
Ten Mile Flood Gates 122,900 $0.04 $0.075 $0.03 $10,000 -$1,028 $2,905
Ten Mile Lock 339,300 $0.04 $0.075 $0.03 $10,000 $14,769 $25,627
South Bound Brook Lock 266,600 $0.04 $0.075 $0.03 $10,000 $9,462 $17,993
Five Mile Lock 339,300 $0.04 $0.075 $0.03 $10,000 $14,769 $25,627
Swan Creek Flood Gates (100 MGD) 581,800 $0.04 $0.075 $0.03 $10,000 | S$32,471 | $51,089

J:\170,000-179,999\170272\170272-10.KDE\Calculations\Economics2Table4



Economic Analysis

Proposed Delaware and Raritan Canal Hydroelectric Projects

Table 5.1 - Prallsville Lock Payback Period (Years)

Canal Option 1 Canal Option 2 Canal Option 3

Low High Low High Low High
Low Energy Value -74.0 -152.6 -81.2 -149.9 -86.7 -173.6
High Energy value -74.0 -152.6 -81.2 -149.9 -86.7 -173.6

Table 5.2 - Alexauken Creek Flood Gates Payback

Period (Years)

Option for Aqueduct

Low High
Low Energy Value 71.2 135.1
High Energy value 40.6 77.2

Table 5.3 - Swan Creek Flood Gates Payback

Period (Years)

Option for Aqueduct

Low High
Low Energy Value 80.8 155.5
High Energy value 44.2 85.0

Table 5.4 - Lambertville Lock Payback Period (Years)

Canal Option 1

Canal Option 2

Canal Option 3

Low High Low High Low High
Low Energy Value 27.7 57.0 30.3 56.0 32.4 64.9
High Energy value 17.3 35.6 18.9 35.0 20.2 40.5
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Economic Analysis

Proposed Delaware and Raritan Canal Hydroelectric Projects

Table 5.5 - Kingston Lock Payback Period (Years)

Canal Option 1 Canal Option 2 Canal Option 3

Low High Low High Low High
Low Energy Value 41.0 85.2 45.1 83.7 48.2 97.2
High Energy Value 24.3 50.5 26.7 49.6 28.6 57.6

Table 5.6 - Griggstown Lock Payback Period (Years)

Canal Option 1

Canal Option 2

Canal Option 3

Low High Low High Low High
Low Energy Value 47.5 98.5 52.2 96.7 55.8 112.3
High Energy value 27.5 57.1 30.2 56.1 32.3 65.1

Table 5.7 - Ten Mile Flood Gates Payback Period

(Years)
Option E
Low High
Low Energy Value -851.9 -1651.3
High Energy value 301.6 584.6

Table 5.8 - Ten Mile Lock Payback Period (Years)

Canal Option 1

Canal Option 2

Canal Option 3

Low High Low High Low High
Low Energy Value 49.1 101.9 53.9 100.0 57.7 116.1
High Energy value 28.3 58.7 31.1 57.7 33.2 66.9
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Economic Analysis

Proposed Delaware and Raritan Canal Hydroelectric Projects

Table 5.9 - South Bound Brook Lock Payback Period (Years)

Canal Option 1 Canal Option 2 Canal Option 3

Low High Low High Low High
Low Energy Value 76.1 158.2 83.7 155.3 89.5 180.4
High Energy value 40.0 83.2 44.0 81.7 47.1 94.9

Table 5.10 - Five Mile Lock Payback Period (Years)

Canal Option 1

Canal Option 2

Canal Option 3

Low High Low High Low High
Low Energy Value 48.8 101.6 53.7 99.7 57.4 115.8
High Energy value 28.1 58.5 30.9 57.5 33.1 66.7

Table 5.11 - Swan Creek Flood Gates (100 mdg)
Payback Period (Years)

Option for Flood Gate

Low High
Low Energy Value 28.0 53.8
High Energy value 17.8 34.2
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