BERLIN CENTRAL ScHOOL DISTRICT
NYSERDA P-12 CLEAN GREEN SCHOOLS
IMPLEMENTATION GRANT SUBMISSION

IMPLEMENTATION GRANT — PROPOSED SCOPE

ECM-1: High School / Middle School: Hybrid GSHP/ASHP

New hybrid hot water/chilled water plant via hybrid ground source
heat pump and air source heat pump
o (4) 30-ton GSHP modules in boiler room

o (5) 30-ton ASHP modules at grade
o New VFD pumps
o Upgrade electrical service if required

Intended to fully electrify HSMS heating plant

Remove (2) existing boilers for replacement

Tie in hot water piping into existing hydronic loop

Remove existing fin-tube and radiant ceiling panels in classrooms
(may be left for supplemental heat if desired)

Remove existing terminal units and provide new low-temperature
HW/CHW units in classrooms

Replace DX cooling units with chilled water units

Provide new chilled water piping

NOT INCLUDED
Provide new 335 kW solar photovoltaic system on roof to

o

offset new energy costs

ECM-2: Elementary School: Hybrid GSHP/ASHP with Added Cooling

o New hybrid hot water/chilled water plant via hybrid ground source
heat pump and air source heat pump

o (4) 30-ton GSHP modules in boiler room
o (5) 30-ton ASHP modules at grade

o New VFD pumps

o Upgrade electrical service if required

e Intended to fully electrify HSMS heating plant and provide cooling
to classrooms
¢ Remove (2) existing boilers for replacement
Remove existing steam piping

(may be left for supplemental heat if desired)

Remove existing fin-tube and radiant ceiling panels in classrooms

Provide new low-temperature HW/CHW units in classrooms

Solar PV
335kW
~18,425 sf

Wellfield
52 wells
~20,800 sf

Wellfield
52 wells
~20,800 sf

~9,075 sf
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[ ]
e Provide new hot water and chilled water piping
¢ Replace DX cooling units with chilled water units
e NOT INCLUDED
o Provide new 165 kW solar photovoltaic system on roof to
offset new energy costs
Proposed Scope without Terminal Unit Replacements in HSMS (Full Cooling Infrastructure Day 1, Future Distribution)
ECM Results - Berlin Central School District - Proposed Project
Electric Annual Annual Total
Annual Peak Annual Fossil Fossil Total Energy | Annual Percent EUI Carbon
Electric Demand |Electric Cost| Fuel Fuel Cost | Consumption Cost Total EUI | Savings vs. | Emissions Estimated | Simple
Savings Savings Savings Savings | Savings Savings Savings | Savings | Existing Savings ECM Cost |Payback
ECM No. Energy Efficiency Measure Description [kWh] [kW] [$] [therms] [$] [MMBtu] [$] [kBtu/sf] [%] [Ib CO.e] [$1 [yrs]
ECM-1 Air Source / Ground Source Hybrid Heat (322,356) | (175.5) ($62,452) | 49,564.4 | $93,165 3,856.2 $30,713 | 417 70% 719,721.6 | $3,331,270 | 10855
Pump: Berlin HSMS
Air Source / Ground Source Hybrid Heat
ECM-2 Pump with Added Cooling: Berlin (199,262) (113.6) ($32,423) | 27,214.3 | $54,526 2,041.4 $22,103 47.8 73% 389,771.9 $4,258,430 192.7
Elementary School
TOTAL (521,618) (289.1) ($94,875) | 76,778.7 | $147,691 5,897.6 $52,816 89.5 71% 1,109,493.5 | $7,589,700 143.7
*Excludes added cooling in HSMS
**Excludes Solar PV at both schools
Proposed Scope with Terminal Unit Replacements in HSMS (Full Cooling Infrastructure Plus Distribution)
ECM Results - Berlin Central School District - With Added Coolin
Electric Annual Annual Total
Annual Peak Annual Fossil Fossil Total Energy | Annual Percent EUI Carbon
Electric Demand [Electric Cost| Fuel Fuel Cost | Consumption Cost Total EUI [ Savings vs. | Emissions Estimated Simple
Savings Savings Savings Savings | Savings Savings Savings | Savings | Existing Savings ECM Cost |Payback
ECM No. Energy Efficiency Measure Description [kWh] kW] [$] [therms] [$] [MMBtu] [$] [kBtu/sf] [%] [Ib COze] [$1 [yrs]
- Air Source / Ground Source Hybrid Heat o
ECM-1 Pump with Added Cooling: Berlin HSMS (408,353) (178.0) ($79,113) | 49,564.4 | $93,165 3,562.7 $14,052 38.5 64% 698,842.3 $5,395,534 384.0
Air Source / Ground Source Hybrid Heat
ECM-2 Pump with Added Cooling: Berlin (199,262) (113.6) (832,423) | 27,214.3 | $54,526 2,041.4 $22,103 47.8 73% 389,771.9 $4,258,430 192.7
Elementary School
TOTAL (607,616) (291.6) ($111,536) | 76,778.7 | $147,691 5,604.1 $36,155 86.3 69% 1,088,614.2 | $9,653,964 267.0
*Includes added cooling in HSMS
**Excludes Solar PV at both schools
Proposed Scope with Terminal Unit Replacements in HSMS and Solar PV
ECM Results - Berlin Central School District - With Added Cooling and Solar
Electric Annual Annual Total
Annual Peak Annual Fossil Fossil Total Energy | Annual Percent EUI Carbon
Electric Demand |Electric Cost| Fuel Fuel Cost | Consumption Cost Total EUI | Savings vs. | Emissions Estimated | Simple
Savings Savings Savings Savings | Savings Savings Savings | Savings | Existing Savings ECM Cost |Payback
ECM No. Energy Efficiency Measure Description [kWh] [kW] [$] [therms] [$] [MMBtu] [$] [kBtu/sf] [%] [Ib CO.e] [$1 [yrs]
Added Solar PV Array for Air Source/Ground
ECM-1 Source Hybrid Heat Pump with Added 3,821 (178.0) $740 49,564.4 | $93,165 4,969.5 $93,905 53.7 90% 798,914.0 $6,233,034 66.4
Cooling: Berlin HSMS
Added Solar PV Array for Air Source/Ground
ECM-2 Source Hybrid Heat Pump with Added 3,793 (113.6) $617 27,214.3 | $54,526 2,734.4 $55,143 64.0 97% 439,071.6 $4,670,930 84.7
Cooling: Berlin Elementary School
TOTAL 7,613 (291.6) $1,357 76,778.7 | $147,691 7,703.9 $149,049 117.8 94% 1,237,985.6 | $10,903,964 73.2

*Includes added cooling in HSMS
**Includes Solar PV at both schools to offset new energy costs
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BERLIN CENTRAL ScHOOL DISTRICT M/E ENGINEERING
NYSERDA P-12 CLEAN GREEN SCHOOLS AucusT 17, 2026
IMPLEMENTATION GRANT SUBMISSION

Mechanical/Electrical

Engineering Consultants

60 LAKEFRONT BLVD, SUITE 320
BUFFALO, NY 14202

ENGINEERING
Budget Pricing Cost Estimate
PROJECT NAME: Berlin CSD
M/E REFERENCE 261104 DATE: 81712026
DIVISION: HVAC BY: AJE
LABOR [MATERIAL|TOTAL ITEM
ITEM DESCRIPTION QTy. | UNIT COST COST COST
ECM-1 - HSMS id ASHP/GSHP
Demaolition 1 LS 525,000 50 525,000
Ground source heat pump modules (30-ton) 4 EA 517,500 585,000 $410,000
GSHP hot water circ pump (1 HP) 4 EA $2,750 52,900 522 600
Geothermal borefield - wells 47 EA $12,500 $12,500)  $1,175,000
Geothermal borefield - linear piping & manifold 1 LS 523,725 547 450 571,175
Ground loop pumps (15 HP) 2 EA $11,375 534,050 $90,850
Air source heat pump modules (30-ton) 5 EA $12,500{ $110,000 $612,500
ASHP hot water circ pump (1 HP) 5 EA §2,750 §2,900 §28,250
Hot water loop pumps (15 HP) 2 EA $11,375 534,050 $90,850
Ground loop piping & insulation (6" main) 500 LF 5134 §67 §100,295
HW piping & insulation (4" main) 0 LF 554 545 50
HW unit ventilators / fan coil units 0 EA 52,430 $5.400 50
HW air handlers 0 EA 56,475 527,175 50
HW unit heaters, fintube, convectors 0 EA §2,025 §4,500 50
Electrical senvice upgrade allowance 1 LS $200,000| $100.000 $300,000
Electrical connections 1 LS 558,000 558,000 $116,000
Controls 1 LS 530,375 530,375 $60,750
General conditions 1 LS 528,000 528,000 556,000
General construction allowance 1 LS 550,000 550,000 $100,000
Start-up & commissioning 1 LS 542,000 50 542,000
Testing and balancing 1 LS 530,000 50 $30,000
ECM-1 TOTAL $3,331,270)
ADD AL TERNATE #1 — HSMS Hybrid ASHP/GSHP {Added Cooling)
Demaolition 1 LS 524,500 50 524,500
GSHP chilled water circ pump (1 HP) 4 EA $2,750 52,900 522 600
Geothermal borefield - wells 5 EA $12,500 $12,500 $125,000
ASHP chilled water circ pump (1 HP) 5 EA $2,750 52,900 528,250
Chilled water loop pumps (30 HP) 2 EA 524 125 559,575 $167,400
CHW piping & insulation (8" main) 2425 LF 5106 598 $405,064
HW/CHW unit ventilators / fan coil units 49 EA §3,400 §5,950 §458,150
CHW coils (~5000 cfm) 9 EA $9,700 527,200 $332,100
Electrical connections 1 LS $31,500 $31,500 $63,000
Controls 1 LS $91,200 $91,200 $182,400
General conditions 1 LS $23,900 $23,900 547,800
General construction allowance 1 LS $50,000 $50,000 $100,000
Start-up & commissioning 1 LS $10,500 50 $10,500
Testing and balancing 1 LS $7,500 50 $7,500
ECM-1 SUBTOTAL $3.331.270
ADD ALTERNATE #1 TOTAL $5,395,534)
Complete PV Array 335 kW §1,125 $1,375 $837,500
ADD ALTERMATE #1 SUBTOTAL $5,395,534]
ADD ALTERNATE #2 TOTAL $6,233,034)
ECM-2 — Hybrid ASHP/GSHP (Added Cooling)
Demaolition 1 LS 534,000 50 534,000
Ground source heat pump modules (30-ton) 4 EA $17,500 $85,000 $410,000
GSHP hot water circ pump (1 HP) 4 EA $2,750 52,900 522 600
GSHP chilled water circ pump (1 HP) 4 EA $2,750 52,900 522 600
Geothermal borefield - wells 52 EA $12,500 $12,500]  $1,300,000
Geothermal borefield - linear piping & manifold 1 LS $23,725 547,450 $71,175
Ground loop pumps (20 HP) 2 EA $13,225 541,475 $109,400
Air source heat pump modules (30-ton) 5 EA $12,500 $12,500 $125,000
ASHP hot water circ pump (1 HP) 5 EA §2,750 §2,900 §28,250
ASHP chilled water circ pump (1 HP) 5 EA §2,750 §2,900 §28,250
Hot water loop pumps (15 HP) 2 EA $11,375 534,050 $90,850
Chilled water loop pumps (20 HP) 2 EA $13,225 541,475 $109,400
Ground loop piping & insulation (6" main) 500 LF 5134 §67 §100,295
HW piping & insulation (4" main) 1600 LF 554 545 $158,816
CHW piping & insulation (6" main) 1600 LF 524 §67 §240,944
HW/CHW unit ventilators / fan coil units 27 EA 53,400 55,950 $252,450
HW/CHW air handlers 0 EA 511,100 $55,025 %0
HW unit heaters, fintube, convectors 8 EA §2,025 §4,500 §52,200
HW/CHW coils (~5000 cfm) 2 EA $9,700 $27,200 $73,800
HW/CHW coils (~10000 cfm) 2 EA $12,150 $34,000 $92,300
Electrical senvice upgrade allowance 1 LS $200,000{  $100,000 $300,000
Electrical connections 1 LS 582,500 $82,500 $165,000
Controls 1 LS $85,250 $85,250 $170,500
General conditions 1 LS $37,300 $37.300 §74,600
General construction allowance 1 LS $80,000 $80,000 $160,000
Start-up & commissioning 1 LS 541,250 50 541,250
Testing and balancing 1 LS $24,750 50 524,750
ECM-2 TOTAL $4,258,430)
ADD AL TERNATE #3 — Added Solar Photovoltaic for Hybrid wiAdded Cooling
Complete PV Array 165 kW §1,125 $1,375 §412,500
ECM-2 SUBTOTAL $4.258.430
ADD ALTERNATE #3 TOTAL $4,670,930)
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