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Boiler sized at 1.75 MMBTU /hour heating input

Boiler building approximately 30 by 40 feet

(includes fuel bin)

Approximately 1,679 feet of hot water distribution
piping

Cyclone separator to control particulate matter
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Boiler sized at 1.75 MMBTU /hour heating input

Boiler building approximately 30 by 40 feet

(includes fuel bin)

Approximately 1,356 feet of hot water distribution
piping

Cyclone separator to control particulate matter
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Devil's Garden Energy User New System List

TSS20471
Conservation Camp Biomass Heating

Devil's Garden Energy User List

1|a/80Q Admin, Headquarters Loop 1 1,195

2[m Mess, Dining Hall |Loop 2 1,557

3[p/R/L Dorms, Recreation, Laundry

4|H/w Gym, Weights Total 2,752

5|Ps/wW Wood Shop, Garage, etc.,

6|VE Vvehidle, equipment

7|F/G Fuel, Generator

8|FV Family Visitor Housing

Drawing Recovery Rate - Piping Connection Size|
iD# Schematic BLDG Type Model HHV Output Gal/hr Piping Loop Dia (in)

UH-1 280-003 A/BOQ. upflow 71 Loop 2
UH-2 280-003 A/BOQ. Air heater 91 Loop 2
UH-3 280-004 A/BOQ. Air heater 661 Loop 2
UH-3 280-005 A/BOQ Air heater 71 Loop 1
UH-5 280-006 A/BOQ, Air heater 71 Loop 1
UH-6 280-007 A/BOQ Air heater 37 Loop 1
UH-7 280-008 A/BOQ Air heater 37 Loop 1
UH-8 280-009 A/BOQ, Air heater 71 Loop1
UH-9 280-010 A/BOQ Air heater 71 Loop 1
UH-10 280-011 A/BOQ. Air heater 71 Loop 1
UH-11 280-012 A/BOQ Air heater 53 Loop 1
UH-12 280-013 A/BOQ, Radiant 20 Loop 1
UH-13 280-014 A/BOQ Radiant 80 Loop 1
UH-14 280-015 A/BOQ Radiant 80 Loop 1
UH-15 280-016 A/BOQ Radiant 80 Loop 1
UH-16 280-017 A/BOQ Radiant 56 Loop1
UH-17 280-018 A/BOQ. Radiant 80 Loop 2
UH-18 280-019 A/BOQ Radiant 80 Loop 2
UH-19 280-020 A/BOQ Radiant 80 Loop 2
UH-20 280-021 A/BOQ, Radiant 80 Loop 2
UH-21 280-022 A/BOQ. Wood Stove - Loop 2
UH-22 280-023 A/BOQ Radiant 20 Loop 2
UH-23 280-024 A/BOQ Radiant 80 Loop 2
UH-24 280-025 A/BOQ. Radiant 56 Loop 2
UH-25 280-026 A/BOQ. Unit Heater a4 Loop 2
UH-26 280-027 A/BOQ. Air heater 33 Loop 2
WH-1 280-028 A/BOQ, Water Heater 145 193 Loop 2
WH-2 280-029 A/BOQ. Water Heater 145 193 Loop 1
WH-3 280-030 A/BOQ. Water Heater 145 193 Loop 1
WH-4 280-031 A/BOQ Water Heater 51 68 Loop 1
'WH-5 280-032 A/BOQ Water Heater 51 68 Loop1
'WH-6 280-033 A/BOQ. Water Heater 6 7 Loop1
WH-7 280-034 A/BOQ. Water Heater 36 60  Loop2




Installation Cost Estimate - Devils Garden

TSS20471
Conservation Camp Biomass Heating

Biomass boiler costs:
boiler $184,063.95
fuel system $ 81,375.00
buildin(.;lenclosure $ 46,095.00
~Subtotal

District Heat system cost
Building Conversion 66,804.00

Piping cost 76,171.10
Thermal Storage 26,250.00
Subtotal 169,225.10

Installation
Mechanical 75,309.68
Mechanical - Piping 64,368.68
Electrical 29,792.06
Civil 5,197 .50
Subtotal 174,667 91

Project Management & Misc Costs
Project Management $93,715

“Subtotal 93.715.19

Engineering
Engineering $39,488
Subtotal 39,487.86

Contingency $78,863
TOTAL 867,493.01




Alturas, CA
8/20/2016

g 887.423.01

$ 867.483.01

2,500

348 $
3% $

Costs - Wood
Labor (Hr/ wk)
$hr §
Wi Yr
Total' Yr §
¥

25.00

250000
25

Year7

106,000 §
- 3
2815 §

77232

3,737
15,602
2,500

5,300
18,737
2815

Year 8 Year @

112370 $ 119112 §

-8 - 3
2872_§ 2020 §

5,856
10,879
2,820

Year 10
126250 $
- 3
2988 §
6313 §

20475 $
2988 $

Year 15
168,083 $§
- 3
3200 §

8448

23738
3,200

Year 20
226,10
3642

21,020

55,303
55,303

86742301
55303 §
(812,100) $

Fropane Usage!

201420

52.66.01

201520

65.820.068

"Amounts are estmated from annual Invoices
""201320 14 Amounts uncharactesisticaly high.

26,853
81,07
475684

81,071
(3e1.800)

28,763
€3,278
856414

23278
(211,079)

2778 §
22471 §
755885 §

20,471
(111,608)

35483
136,778
1,360,833

136,778
403,140




EXAMPLES OF
SYSTEMS IN OPERATION

Heat Gabin Installs

FIND YOUR
FUEL TYPE

What type of fuel is best for your
system? That depends on a range
of factors, including availability, the
amount of handling necessary and
affordability.

WOOD PELLETS
« The pump is controlled by the WoodMaster Control (standard) | » Corsistent moisture contertt- 109 or less
% . ‘ + Fudly sutomatic and refable
« Variable pump speed based on boiler temp and deltal - . + Most efficient 8TU use
» Higher price perton
+ Require leastsmount ofhandiing

PREMIUM CHIPS

+ 5% mosture contentor less
+ oNoem M7 133 G50, W30 (chip sped)
» Al orA2-P16
- based on CANACSA-150 77225
Imatchbook size chips)
- Require sightly more handiing
than pellets

+ When the boiler pump is satisfied, BTU can be delivered to load, or thermal storage/buffer tank.

« Pump modulates to load requirements, based on boiler temp and deltal : 20l 3

Minnesota Dept. of Natural Resources Hungry Mothess Organic

* These are generic diagrams for informational purposes only. ton Towes, MN Minden, NV
UITATRAD ah i8H 440 MBH 2729 MBH




FLUE GAS FAN

BREACHING CYCLONE
TO FLUE GAS FAN
REPRESENTATION ONLY
1X2 CYCLONE
ASH AUGER BREACHING SMOKE BOX
TO CYCLONE
REPRESENTATION ONLY
ASH BARREL
COMERCIAL
SERIES 500
_/ VESSEL
CHIP DAY
HOPPER WATER OUTLET
HEAT SUPPLY
ASH REMOVAL SYSTEM
CAN BE ON OTHER SIDE
CONTROL PANEL
BASE PELLET Pt L
FEED SYSTEM g " :
LS
WATER INLET 3
COLD RETURN 5
(4 i

COMMERCIAL

SERIES 500 &

BASE

SHEET 1 OF 2
DESIGNER: X
NORTHWEST AJFG INC THIS DOCUMENT CONTAINS INSORMATION THAT IS PROPERTY OF @) DESCRIPTION:
22 - NORTHWEST MFO., INC. NO REFRODUCTION OR DURLICATION OF JLK
HOME OF THE WOODMASTER THIS DOCUMENT IN WHOLE OR PART SHALL BE MADE WITHOUT EIDATE: CSA 500 SYSTEM
QUALITY OUTDOOR WOOD FURNACE WRITTEN AUTHORIZATION FROM NORTHWEST MFG., INC. 1 1/50 /102014
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Modoc County Air Pollution Control District

® Rule 2.2 allows for an exemption of boilers under 5
MMBTU per hour - no permit needed!

North Coast Unified Air Quality Management
District

® Rule 102 exempts boilers 1 MMBTU per hour or lower -
ATC will be needed

Both facilities will require some CEQA and NEPA
review
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® Sierra Nevada Conservancy
Small-Scale Boiler Survey

Building/
Permittee

Fuel
Source

MMBtuwh

County
Courthouse

Kerosene

Not
specified

& Humboldi
¥ . Nationa

Tuolumne Tuolumne

Tuolumne
General
Medical
Facility

Diesel

(No.2)

Oroville

Butte-Glenn
Community
College

Nat Gas




Frederick Tornatore
TSS Consultants

fatoxic@tssconsultants.com

916.601.0531
www.tssconsultants.com




