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The views, conclusions and recommendations in this report 
are those of the contractor, who is solely responsible 
for the accuracy and completeness of all information herein. 
The contents of this report do not reflect necessarily the 
official views and policies, expressed or implied, of the 
Department of Housing and Urban Development or the 
United States Government. 
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APPENDIX A· COMMUNITY DEFINITION 

The MIUS site consists of a mix of residential, 
commercial and institutional buildings. Draw· 
ings of the buildings and utilities description 
are presented on the following pages. 
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A.1 Buildings and Utilities Description 
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WAKEFIELD TERRACE APARTI-IE;''ITS/DESCRIPTION 

Wakefield Terrace consists of six (6) buildings with a total of two hundred 
five (204) dwelling units. Each building is conceived as brick buildings 
of contemporary design with the major wing being four (4) stories and a 
small wing of three (3) stories. There will be two (2) entrance stairways 
to a central double loaded corridor for access to each apartment. 

Wakefield Terrace provides a total of 2.38,000 sq. ft. of living space 
attractively apportioned between one, two and three bedroom apartments as 
fOllows: 

One Bedroom 24 Units 

Two Bedroom 156 Units 

Three Bedroon 24 Units 

Wakefield Terrace is scheduled for completion by September 1978, with 
initial occupancy scheduled for ~~y 1978. 

(NOTE: Refer to Building Sketch, Figures A-I, A-2, A-3) 

\~akefield Terrace Apartments ~Iechanical and Electrical/Conventional Design 

The mechanical rooms for each apartment are vertically aligned and located 
on exterior walls. Major items of equipment include the following: 

Domestic Hot Water - Electric Water Heaters similar to Wakefield 
Hi-Rise. 

Heating and Air Conditioning Equipment - Electric air source heat 
pump. 

Other facilities in each apartment - electric washer/dryer, 

electric range, and garbage disposal in the kitchen sink. 


\~~kefield Terrace Apartments ~!echanic:al and Electrical/MIUS System 

Domestic Hot \~ater - Eliminate the electric water heaters and 
install a central domestic hot water heating system in the base
ment of each building, similar to \~akefield Hi-Rise. 

Heating and Air Conditioning Equipment - Eliminate electric air 
source heat pumps and provide fan coil units for heating and 
cooling with hydronic piping. 

A-6 
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FIGURE A-3. WAKEFIELD TERRACE APARTMENTS 
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FIGURE A-4. THIRD AGE CENTER HOUSING 
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THIRD AGE CE:ITER/DESCRIPTION 

These buildings are single story structures with four (4) ~partments per 

building. The site design provides maximum preservation of the natur~l 


tepegraphy and vegetatien. 


The exterier walls censists ef brick veneer en weed frame. There are in
terier masonry fire walls separating each apartment. Prefabricated \~eed 
trusses are used fer reef censtructien with asphalt shingle reefing. 
Exterier walls and ceilings are insulated. 

Third Age Center teta1 number ef buildings and dwelling units are as 
fellews: 

Total Number ef Buildings 26 

Teta1 Number ef Dwelling Units 104 

Total Fleer Area 88,000 Sq. Ft. 

Third Age Center is scheduled fer cempletion by :-Jovember 1978, with initial 
eccupancy scheduled fer June 1978. 

(NOTE: Refer to. Building Sketch, Figures A-4 and A-S) 

Third Age Center ~Iechanical and Electrical/Cenventienal Design 

The typical building plan shews the mechanical reoms lecated within each 
apartment. ~Iajer items ef specified equipment include the fellewing: 

Demestic Het Water - Electric Water Heater, W. L. Jacksen, Mfg., 
~lode1 i'lo. GRE-40-D, 40 Gal. Ster., 20.5 Gph ~ 1000 F rise; .2 
elements ef 2500 watts each 240 V, I-phase. 

Heating and Air Conditiening Equipment - GE Weathertren Electric 
Air Source Heat Pumps. Unit "A", Indeer AHU, ~Iedel GB\~E 3l8G, 
ceoling capacity 18,000 Btu/Hr w/7.68 Kw heater. 

Unit "A"Outdoer Condensing Unit, ~lede1 GBNA 918H, cee1ing capacicy 
18,000 Btu/Hr. 

Unit "B", Indoor :l.HU, ~Iedel BGWE 424G ceeling capacity 24,000 
Btu/hr w/9.60 Kw heater. 

Unit "B", Outdoor Cendensing Unit; :·Iodel 3Gl~A 92.!H, ceoling 

capacity 24,000 Btu/Hr. 


Other facilities in each apartment includes an elec:ric washer/dryer in 
the uti Ii ty roem. In the ki tc:'en there is an electric :-ange and a garbage 
dispesa1 in the kitchen sink. 
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Third Age Cent~r Mechanical and Electrical/MIUS System 

Domestic Hot Water - Install new hydronic hot water tank per each 

building. 


Heating and Air Conditioning Equipment - Run hot water and chilled 

water plpIng to and within the buildings from the side hydronic 

dis~ribution system. 


Eliminate the air source heat pumps and replace with fan coil units 

with hydronic coils for heating and cooling. Units to be 

International No. 8VE4, or similar. 


Eliminate conderising units. 

Interface fan coil air handling units with the conventional system 

air distribution ducts. 


S~~LLWOOD VILLAGE CENTER/DESCRIPTION 

The Village Center has been conceived as a 200,000 sq. ft. shopping 
complex with interior open pedestrian mall, perimeter vehicular traffic 
circulation around the Village Center which is connected to parking 
commons on the east and wes~ side of th~ Village Center. Rental offices 
will be on upper levels and some community facilities may also be included 
(i.e., Village Hall and Library) in this complex. 

The exterior architectural treatment consis~s of brick, precase concrete 
and diagonal wood siding combined to. achieve an interesting contemporary 
design. 

On the MIUS system a hydronic plplng distribution system would be included 
in the Village Center for heating and cooling to coils in air handling 
units. Distribution piping would be capped at tenant areas for future 
extension as required. 

The Village Center is scheduled for completion of 100,000 sq. ft . by 
January 1979 and an additional 100,000 sq. ft. completed by January 1981. 

(:-.IOTE: Refer to Building Sketch, Figures A-6, A-i") 

Smallwood Village Center Mechanical and Electrical/Conventional Design 

Major items of equipment specified include the following: 

Domestic Hot Water - Elec~ric water heaters to serve tenant 

spaces as required. 


Heating and Air Conditioning Equipment 

.. .--,:,.,..'Chillers \os. 1 and 2 J :73 tons to cool .'fa. t..._ .. from 

300 to .J.30F, Trane ~!ode 1 \0. PCV - 2H. 
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Cooling Tower, 550 tons to cool 1650 gpm water 95 0 F to 85 0 F 
w/ambient temperature 7S oF wet bulb. Tower by BAC, ~lodel ~o. 
VLT-550A Binks Tower [ndustries. 

~laximum coil wer. P.O. 10.0 fe. 17.66 gpm and maximum 550 fpm 
coil face velocity, unit by CarTier, Trane or equal. 

Electric wall heaters, capaci~y 1.2 Kw, l~OV, 1 ?h. 60 cy, 
BROAl'i ~lodel 133 or Penn Model 10FR, Nutone or equal. 

Fan, clg. type, 60 cfrn lZOV, BROAN :>Iodel 665 w/640 ....·all cap. 

HVAC For Offices: 

AHU (cooling only) 22.7 Btu/Hr cfm total sens. and 30.0 Btu/Hr/ 
cfm total capacity. Fresh air based on 1 cfm/ftZ of floor area. 
Maximum coil wtr. P.O. 10.0 ft. and maximum 550 fpm coil face 
velocity. Coil ARI cere.; Trane, Carrier or equal. 

Baseboard Heaters (perimeter heating) 277V, I-ph, 60 cy; 

Chromalox, Singer or equal. 


Hori!ontal Split Case Pump: 

Chilled water pump, capacity 1320 gpm ~ 150 ft. head, 75 hp, 
1750 rpm, Thrush ~10de 1 No. 688S(' 

Standby pump (chilled and condenser) same as chilled water pump. 

HVAC For Shops: 

AHU, capacity 2~00 cfm, 200 cfm O.A., 88 mbh total and 61.5 mbh 
sens. ARI certified coil and 20.0 Kw heating coil w/comb . Filter 
and Mixing Box, 5 hp fan motor 48V, 3 ph, 60 cy. 

Smalh'ood Village Center .'lechanical and Electrical/~tIUS S:,stem 

Domestic Hot Water - Hydronic. 

Heating and Air Conditioning Equi?ment - Eliminate the electric 
resistance heaters in the air hanciling units and re:Jlace ....·ith hot 
water- coils. 

Retain the chilled water coils. 

Relocate chillers to the mus plant. 

Eliminate cooling :ower. 

Run new hot water plplng from ~IUS ?lan: to new coils installeci i~ 
conventional system air hanciling units. 

A-13 
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Run hot water piping parallel to conventional chilled water 

piping system. 


Hydronic distribution piping to be capped at tenant areas for 

future extension as tenant areas are developed. 


Retain electric baseboard heating. 

STODDERT MIDDLE SCHOOL/DESCRIPTION 

The Benjamin Stoddert Middle School is of contemporary design using face 
brick with masonry block back up for the exterior walls. 

This project was completed for occupancy in September 1976, with a total 
floor area of 94,500 sq. ft. to accommodate 900 students. 

A four pod mUlti-use space, open plan is a major design feature in this 
school. 


(NOTE: See Building Sketch, Figure A-8) 


Stoddert Middle School Mechanical and Electrical/Conventional Design . 


/;laj or items . of equipment specified include the following: 


Domestic Hot Water 

Heater, domestic hot water, ~2 oil fired, 500 gallon storage 
1640 gph recovery @ 140°F rise; 2,400,000 Btu/Hr input; 17.2 
gph firing rate, Pressure Vessels, Inc., Model No. 17.2 
NSA-500-0 or equal. 


Storage Tank, domestic hot water, 1860 gallon capacity, 72 in. 

diameter x 10'0" H. vertical; Adamson or equal. 


Heating and Air Conditioning Equipment 

Boilers (2), Kewanee type C, ~Iodel No. 7L282, steel packaged, 

IS psig, steam forced draft, Hi firebox burning #5 oil, 110 bhp, 

32 gph oil cons., 560 S.F. heating surface. 


Water chiller - centrifugal, 270 tons, Trane No. PC\'-3A. 

Converter - shell and tube to heat 465 gpm of 30% ethylene glycol 
sol. from 1800 to 2000 with 8 psig steam: Taco, B&G or equal. 

Boiler feed unit w/3 feed pumps mounted on 150 gallon s~eel 
receiver. 20 psig disc. pressure each; 1750 rpm, Federal ~o. 
BFV-I0020 or equal. 
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Cooling Tower - Vertical discharge, one side inlet, forced draft, 
to cool 820 gpm from 95 0 to 85 0 with 700 WB ambient, Baltimore 
Aircoil No. VST-300B, or equal. 

Fuel oil tank, underground, 10 , 000 gallons, No.2 oil. 

Stoddert Middle School Mechanical and Electrical/MIUS System 

Domestic Hot Water - Install hydronic coil in existing hot water 
tanks. 

Heating and Air Conditioning Equipment - In the school's mechanical 
room, connect the MIUS hydronic distribution system to the school's 
hot water and chilled water system. 

WAKEFIELD HI-RISE APARTMENTS/DESCRIPTION 

Wakefield Hi-Rise is an eight (8) story building (including. the basement) 
located near the lake on the MIUS served site. This apartment building is 
of contemporary design with a tee-shaped plan and exterior walls of face 
brick and masonry block backup. 

The Wakefield Hi-Rise contains one hundred eight (108) dwelling units as 
follows: 

Bedrooms 348 

Total Floor Area 141,000 sq. ft. 

The apartments of each floor level are accessible from central double loaded 
corridors served by two elevators. A trash chute is accessible on each 
floor for trash delivery to a compactor located in the basement trash room. 

\Vakefield Hi-Rise is scheduled for completion by January 1980, with initial 
occupancy by July 1979. 

(NOTE: Refer to building sketch, Figures A-9, A-10, A-ll and A-12). 

Wakefield Hi-Rise Mechanical and Electrical/Conventional Design 

The mechanicla rooms for each apartment are vertically aligned and located 
on exterior walls. 

Major items of equipment, as specified, include the following: 

Domestic Hot \Vater 

Electric water heaters in ~ach apartment - 5 Kw, 40 gal. 
storage. 

In Basement (Recreational Facility) - Kw, 90 gal. storage. 
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Hea~ing and Air Conditioning Equipment 

AC unit "A", Fedders Vertipak single package electric heating/ 
electric cooling, Model CEE018B7A, 16,500 Btu/Hr cooling capacity. 
7.5 Kw heater, 25, 575 Btu/Hr capacity. 

AC Unit "B", Fedders Vertipak single package electric heating/ 
electric cooling Model CEE024C3A. 22,000 Btu/Hr cooling capacity. 
11.25 Kw heaters, 38,000 Btu/Hr capacity. 

AC unit "C", Fedders Vertipak single package electric heating/ 
electric cooling, Model CEE028C3A. 28,000 Btu/Hr cooling capacity. 
11.25 Kw heater, 38,000 Btu/Hr capacity. 

AC unit "0", Fedders Vertipak single package electric heating/ 
cooling, Model CEE033C3A. 33,000 Btu/Hr cooling capacity. 
11.25 Kw heater, 38,400 Btu/Hr capacity. 

Other facilities in each apartment includes an electric washer/dryer, 
electric range and garbage disposal in the kitchen sink. 

Wakefield Hi-Rise Apartments Mechanical and Electrical/MIUS Design 

The mechanical system would be revised to include the following type of 
equipment: 

Domestic Hot Water - Eliminate the electric water heaters. Install 
a central water heating system in the basement mechanical room 
using a heat exchanger with a 2,000 gallon storage tank. Connect 
heat exchanger to hydronic system hot water line. 

Heating and Air Conditioning Equipment - Run hot water and chilled 
water piping to and within building from the site hydronic dis
tribution system. 

Eliminate the electric furnaces and provide fan coil units lvith 
hydronic coils. 

Fan coil units (heating and cooling) for 2 bedroom apartments, 
International i-Iodel H-800 (800 cfm), or similar. 

Fan coil units (heating and cooling) for 3 bedroom apartments, 
International i-Iodel H-IOOO (1000 cfm), or similar. 
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BANNISTER APARTMENTS 

FIGURE A-13. BANNISTER APARTMENTS 
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B~~NISTER APAR~~S/DESCRIPTION 

Bannister Apartments consists of 12 buildings, 2-stories, Town House style 
of architecture, sited to maintain maximum preservation of the natural 
surroundings of the area. 

There are a total of 208 dwelling units ~s follows: 

One Bedroom Unit 20 

Two Bedroom Units 168 

Three Bedroom Units 20 

The buildings are of wood frame construction with aluminum siding, masonry 
fire wall between buildings and asphalt shingle roofing. 

Perimeter insulation is installed under the first floor concrete slab. The 
exterior walls and ceilings are insulated with batt insulation. 

(NOTE: Refer to Building Sketch Figures A-13, A-14) 

Bannister Apartments Mechanical and Electrical/Conventional DeSign 

The floor plan on the following page shows that the location of Mechanical 
Equipment rooms are on exterior walls for each apartment and adjacent to 
the fir$t floor terraces and the second floor balconies. 

The individual mechanical spaces presently house electric air handling 
units for heating and cooling with through wall condensing tmits. Domestic 
hot water is supplied from 40 gallons electric water heaters in each apart 
ment. (These domestic hot water heaters are located within the interior 
apartment space). 

Bannister Apartments Mechanical and Electrical/~fIUS System 

l'iith the ~IIUS system the electric air handling tmits (AHU) to be replaced 
with hydronic AHU for heating and cooling with connections to the present 
duct work for air distribution. The electric domestic hot water heater 
would not be changed with the MIUS system. 

The Bannister apartments were completed in November 19i6. 

CROSSLAND ~IA..~OR APARTIIENTS/DESCRIPTION 

These buildings are single story structures with four (~) apartments per 
building. The site design provides maximum preservation of the natural 
topography and vegetation. 
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The exterior walls consists of brick veneer on wood frame. There are 
interior masonry fire walls separating each apartment. Prefabricated 
wood trusses are used for roof construction with asphalt shingle roofing. 
Exterior walls and ceilings are insulated. 

In Crossland ~~nor there are a total of twenty-four (24) buildings with 
a total of ninety-six (96) dwelling units as follows : 

One Bedroom Units 48 

Two Bedroom Units 48 

Total Floor Area 100,000 sq. ft. 

Crossland Manor is scheduled for completion by January 1978, with initial 
occupancy scheduled for September 1977. 

(NOTE: Refer to Building Sketch Figures A-IS, A-16) 

Crossland t-Ianor Apartments Mechanical and Electrical/Conventional Design 

The typical building plan shows the mechanical rooms located within each 
apartment. Major items of specified equipment include the following: 

Domestic Hot Water - Electric Water Heater, W. L. Jackson, Mfg. 
Model No. GRE-40-D, 40 Gal. Stor., 20.5 Gph @ 1000F rise ; 
2 elements of 2S00 watts each 240V, I-phase. 

Heating and Air Conditioning Equipment - GE Weathertron Electric 
Air Source Heat Pumps. Unit "A", Indoor AHU, Model GB\'iE 318G, 
cooling capacity 18,000 Btu/Hr w/7.68 Kw heater. 

Unit "A" Outdoor Condensing Unit, r.lodel GBNA 818H, cooling 

capacity 18,000 Btu/Hr. 


Unit liB", Outdoor Condensing Unit, ~19del BGWA 924H, cooling 
capacity 24~000Btu/Hr. 

Other facilities in each apartment includes an electric washer/dryer in 
the utility room. In the kitchen there is an electric range and a garbage 
disposal in the kitchen sink. 

Crossland ~!anor Apartments Mechanical and Electrical/lvlIU5 System 

Domestic Hot Water - Retain conventional. 

Heating and Air Conditioning Equipment - Run hot !vater and chilled 
water pi~ing to and within the buildings from the site hydronic 
distribution system. 

,,\-28 



Eliminate the air source heat pumps and replace with fan coil 
units with hydronic coils for heating and coolin~. Units to 
be International No. 8VE4, or similar. 

Eliminate condensing units. 

Interface fan coil air handling units with the conventional system 
air distribution ducts. 
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APPENDIX 8 . MIUS DESCRIPTION 
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8.1 Plans and Schematics 
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B.1 PLAl'IS AND SCHEMATICS 

Preliminary Design Schematic drawings for the MIUS plant presented in this 
report are listed as follows: 

Drawing No. 

~I-l MIUS Plant Architectural Plans &Elevations 

M-2 MIUS Plant Mechan~cal &Electrical Equipment Layout 

M-3 Primary Hot Water Flow Diagram 

M-4 Oil Cooler Flow; 
Flow Diagrams 

After Cooler Flow and Condenser Water 

M-5 Diesel Fuel Oil Flow Diagram 

t-1-6 Lubricating Oil 
Diagram 

Flow Diagram and Compressed Air Flow 

M-7 Chilled \vater Flow Diagram 

M-8 Solid Waste Subsystem/Schematic 

I-l-9 Equipment Schedule 

",1-10 Equipment Schedule 

E-I Single Line Riser Diagram with 800 
480 Volts 

Klv Generators at 

E-2 Electrical System Control Diagram ",Ietering and Generator 
Protection 

E-3 ~10tor Control Centers 

WHS-4 200,000 GPO Wastewater Management System Schematic Drawing 

B.I.I SUBSYSTHI SCHEHATICS 

The subsystem schematics, including floor diagrams, are shown on the 
drawings presented on the following pages. 
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8.1.2 Wastewater Collector Schematic Plan (WSC·l) 
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8.1.3 Site Hydronic and Electrical Distribution Schematic Plan 
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B.2 Plant Machinery 
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B.2.1 Specifications 
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ENGINE/GE~ERATOR 

Capacity 

Fuel: 

Generator: 

Including: 

1<lanufacturers: 

BOILER (Hot Water) 

Capacity: 

Input: 

Output: 

Design: 

Relief Valves: 

~Iax. \'later Temp. 

Burner: 

Blower ~Iotor: 

Controls: 

EG-l 
EG-2 
EG-.3 
EG-4 

BOO KW, 1115 BHP, 1200 RPM at B5 0 F ambient, 
1500 ft A.S.L. elevation, and maximum allowable 
air backpressure of 20" W.C. Four-stroke 
diesel-cycle 'V' cylinder arrangement. 
Dual turbochargers and aftercoolers. 

112 Diesel oil. 

BOO KW, 4BO volt, 60 Hz, PF = O.B. 

A.ir cooled. 


Engine-driven rotary-gear. 

Fuel-oil pump at 6.4 GP~I and 12 ft W.C. 

suction lift. 

Precombustion chamber. 


*Caterpillar ~bdel D 399TA. 
Others as approved. 

NOTE: *See Generator Set Data/Section B.2.2 

B-1 
B-2 

400 Boi ler HP 

16,740 MBH 

13,390 MBH 

100 psig AS~~ stamped. Smoke - #1 Ringelman. 

Davited doors, low water cutoff, hi-limit 

and operating aquastats. 


75 psig \'/.P. :\S~IE stamped. 

Diesel Fuel-Oi 1, full modulating II/i th low 

fire start. 


20 HP, 4BOV - 3~ - 60 H: forced draft with 

inlet silencer. 


12QW , Panel mounted on boiler. 

Cleaver-Brooks ~Iodel CB-400 \or:h American 

(as approved). 

Trane (as approved). 
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HIGH TEMPERATURE ABSORPTION CHILLER Of-I 

Capacity: 

Chilled Water: 

Condenser Water: 

Concentrator; 
(Dowtherm A) 

Electrical: 

Manufacturers: 

ABSORPTION CHILLER 


Capacity: 


Clilled \'later: 


Condenser I~ater: 

Hot l~ater: 

Electrical 

~lanufac'tUrers : 

391 Tons 

669 GPM from 560 F to 42°F 
17 ft. W.C. pressure drop 
4 Pass, fouling factor = 0.005 

1390 GPM from 80°F to 94°F 
33 ft. W.C. pressl,lre drop 
4 Pa~s, fouling factor = 0.001 

552 GPM from 4000 F to 36loF 
18 ft. W.C. pressure drop 
4 Pass, fouling factor = 0.~005 

7 1/2 HP, 480V - 30 - 60 Hz 

Trane ~1odel - ABTD - 03J 

Of-2 

351 Tons 

600 GPM from 560 F to 42°F 
12 ft. W.C. pressure drop 
3 Pass, fouling factor - 0.0005 

1250 GPM from 800 F to 940 F 
20 ft. w.e. pressure drop 
4 Pass, fouling factor = 0.001 

945 GPM from 22CoF to 20ioF 
15.5 ft. I~.C. pressure drop 
1 Pass, fouling factor ~ 0.0005 

7.5 HP, 480V, - 30 - 60 Hz 

Trane ~Iodel ABSC - 03F 
Carrier (as approved) 
York (as approved) 
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CENfRIFUGAL CHILLER 

Capacity: 

Chilled Water: 

Condenser Water: 

Electrical 

Manufacturers: 

FUEL-OIL STORAGE TANK 

Capacity: 

Dimensions: 

1vlanufacturers: 

HIGH-THlPERATURE THERNAL 

Capacity: 

Dimensions: 

~lq.nufacturers : 

CH-3 

1111 Tons 

1900 GPM from 56°F to 420 F 
. 17 ft. w.e. pressure drop 
2 Pass, fouling factor = 0.0005 

2350 GPM from 560 to 420 F 
10 ft. W.C. pressure drop 
2 Pass, fouling factor = 0.001 

813 ICW, 480 V - 30 - 60 Hz 

Trane Model CVHB - 125 
Carrier (as approved) 
York (as approved) 

DOST-l 
DOST-2 
00ST-3 
00ST-4 

25,000 Gallons each 

116" Diameter, 38' - 7" long 
Provide pipe connections as shown 
tank to be set underground with concrete 
hold-down pad 24" diameter manhole, 
Underwriter Laboratory label. 

Adamson Company 

STORAGE HTIS-l 
lITTS-2 

2,000 Gallons 

7'-0" high 
Leg supports, manhold, phenOlic lining, 
galvanized ASlv~ stamped for 100 psig 
I~P at 6500 F 
Pipe connections as shown 

Adamson Company 



~IEDIUM-TE"IPER-\TURE TI-lERNAL STORAGE· 	 ~rrrS-l 

~rrrS-2 
~rrrS-3 

~rrrs-4 

Capacity: 	 20, 000 Gallons 

Dimensions: 	 14'-0" Diameter, 17'-6" high 
~~nhole, galvani:ed, phenolic lining 
ASME stamped for lSO psig WP at 3000 F 
Pipe connections as shown 

Manufacturers: 	 Adamson Company 
Others as approved 

GENERATOR CONTROL AND MAIN BREAKER SWITOIGEAR 

1. 	 Complete automatic engine generator control and synchronizing 
switchgear complete with all indicating, recording and protective 
instruments called for on the drawings. 

2. 	 ~~in circuit breaker for each generator output, 480V, 30, 1600 amp, 
drawout type, lTE, GE or Westinghouse. 

3. 	 Entire assembly shall be of the indoor type 600 volt construction 
and be finished in ANSI #61. Assembly shall include one master 
module and two engine/ generator modules. ~iaster ·shall be expanded 
for up to six engine/generator units with automatic starting and 
stopping of engine to meet load requirements. 

4. 	 EqUipment shall be I'lestinghouse, Russelectric, Electrical i-!achinery 
or Custom Controls Corporation specifically designed to meet the 
requirements of the detailed specifications. 

STEP 	 UP TRANSFORMER 

1. 	 Indoor ventilated dry type transformer to step up 480V, 30, to 
l3,800V, 30, 2500 KVA. 

2. 	 Transformer shall be self-cooled, ISOoC, Class H insulation and 
shall have 4 - 2 1/2% taps. 

3. 	 Standard impedance of 5. 7S%. 

SOLID \'/'ASTE MANAGc"IE;.'IT EQUIP~IENT 

• 	 Pick-Up and Delivery Esui~ment 

Dempster ~pster t)~e vehicle with capacity sufficient to lift 
Containers up to 15 cu. yds. in si:e. 

so 

• 


Cc 


Ch 


~!a 
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SOLID WA.STE ~1ANA.GEMENT EQUIP~lENT (Continued) 

• 	 Incinerator 

Type: 

Capacity: 

General: 

Controls: 

Emissions: 

Auxiliary Fuel: 

Electrical: 

Nanufacturers: 

Controlled air. 


To burn 2500 lbs/hr with a Btu content bf 

4500 Btu/lb 8 to 10 hours/day. 


Automatic; collection-hopper-to-charge-ram 

conveying system, ram loader, and wet type 

ash removal. Factory manufactured, pre

engineered package type unit, factory tested. 

Factory fabricated refractory lined sectional 

stack with 1/4" thick steel jacket. 


Full control system for automatically regu

lating combustion air to chambers, fuel to 

burners, and waste charging rate. 


To operate at full capacity free from smoke, 

fly-ash, soot or odor and must meet all local 

emission regulations without the use of 

scrubbers or electrostatic precipitators. 


#2 fuel-oil (Diesel ~2). Average consumption 

not to exceed 695 Btu per lb waste. 


240/480, 60, 3 - 100 amperes and 120, 60 

1 - 30 amperes. 


Consumat ~lodel C-1200 

Comtro (as approved) 

Kelley-Hoskinson (as approved) 


I~ASTE\'lATER SUBSYSTEH EQUIP1vIEYf DESCRIPTION 

Component: Sewage Pumps (3) 

Characteristics: Ver~ical Pumps with Extended Shafts; 
4" Discharge Enclosed Impeller; Non-
Basin Type. Level-Controlled; 1150 
vas 6410 1'//8" Impeller. 

6" Suction, 
Clog, Dry 
RP~I Type 

Flow = 70 GPN, Power = 1 1/2 HP 

Head = 30 ft. N.C. 

~Ianufac turer: Chicago Pump or Approved Equal 

.-\1 ternates: Submersible Pumps, 
Equal 
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WASTEIVATER SUBSYSTEM EQUIP~IENT DESCRIPTION (Continued) 

Component: 

Characteristics: 

Manufacturer: 

Component: 

Characteristics: 

Manufacturer: 

Component: 

Characteristics: 

~Ianufacturer : 

Al':ernates: 

Rotary Strainers (2) 

Rotating Cylinder of Stainless Steel with 
I'ledge Wire Screen 12" Long; Opening to be 
0.010"; Stainless Steel Chassis with Bottom 
Discharge; Doctor of Stainless Steel with 
Adjustable Pressure 

Rated Flow = 250 GPM, Power = 1/2 HP 

Hydrocyclonics RSA-2524 or Approved Equal 


Rotating Disc Contractors (2) 


Plastic Extended Surface 

Media Fixed to Central Shaft; 

Chain Driven with Speed Reducer; 

Installed in Concrete Tanks; 


Rated Flow = 133,300 GPO, Power of motor = 
7 1/2 HP 

Autotrol 
Approxim
is 10 to 

~2S-4 or Envirodisc 
ately effluent bod. 
12 mg/l . . 

F-89 
Normal operation 

Sedimentation Basin (2) 

Longitudinal Sedimentation Basins with Chain 
Drive Sludge Collector and Surface Skimmer; 
10 ft. Width, 2S ft. Length, 10 ft. \'later Depth; 
Concrete Tank Construction 

Flight drive = 1/4 HP, Sludge Life = 1/2 HP 

Leopold-Clarivac or Link Belt "Straight line" 
Type L or Approved Equal. 

Circular Clarifier in Concrete Tank; 
Lamella Inclined Plate Setting 
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WASTENATER SUBSYSTEM 

Component: 

Characteristics: 

Manufacturer: 

Component: 

Characteristics: 

~lanufacturer: 

Component: 

Characteristics: 

Manufacturer: 

Alternates: 

Component: 

Characteristics: 

~lanufacturer : 

Alternates: 

EQUIP~IENT DESCRIPTION (Continued) 

Filter Feed Pumps (2) 

Vertical Wet Pit Turbine Pumps; 75 psig 
Discharge Pressure; 10 HP, 1800 RP1v1 1vlotor 
230/460V. 

Flow = 140 GFM 

Allis-Chalmes or Approved Equal 

Pressure Filters (3) 

Mixed Media Filters; 75 psi Operating Pressure; 
7 ft. Diameter; 3 ft. Straight Height; Double 
Disk Underdrain Design; Automatic Multiport 
Valve. 

Flow = 84 GPM, 240 GPM Backwash for 10 minutes. 

Permutit Type "G" or Approved Equal 

Chlorine Generator (1) 

On-Site Chlorine Generator Making Sodium 
Hypochlorite from Sodium Chloride Solution. 
Capacity to be 30 Ibs per day of Chlorine 
Equivalent. 

Diamond Shamrock "sanilec" or Approved Equal 

Bottled Chlorine Gas 

Communi tor and Bar Screen (1) 

Drum Type with Non-Clog Design and Bypass 
Bar Screen; Bottom Discharge. 1/4 HP Motor 
Chicago Pump ~7C 

Chicago Pump or Approved Equal 

Grinder Pumps in the Collection System; 

Hydromatic; En'/ironment One. 
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8.2.2 	Perlormance Information Page 

Diesel Engine Generator Set 8-57• 
80iler 	 8-71• 
Double Effect Absorption Chiller 8-72• 
Single Effect Absorption Chiller 8-77• 
Centrifugal Chiller 	 8-81• 
Thermal ' Distributing Piping 	 8-91• 
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0399 

GENERATCJ~ SETE 

o 	OIESEL ENGINE 

GENeRA70R 

RATINGS 

60 Hz@ 50 Hz@ 
1200 RPM 1000 RPM 

Standby Prime Standby Prime 
kIN @ 0.8 PF. w/o Fan 900 800 750 660 
kVA 1125 1000 937 825 
k'tl ~ 0.8 PF. w/Fan 870 770 733 643 
kVA 1087 962 916 803 

I Horsepower w/o Fan @ 
Rated RPM 1260 1115 1035 915 

DESIGN AND P!::RFORMANCE 
CATERPILLAR 0399 ENGINE AND SRCR GENERATOR 

e 	Cat.foillar de5i-;lrted and manur~ctured fuel sysr~m. Adiustmenc~ 
f(C9 inClivicual inl'!'C"lion purnps and large ciamerer. single ori!ica 
Injection valves. 

o Precomhus:ion chamber desi~n. Enables engine to operare on 
a wide "ariety olluels 'ncludinO No.2 burner oil (ASTM 0396J. 

o Gener.,or budl to·NEMA MG·' .:and~,ds and eauig"ed with 
reactive crooo compensation for par.llel o;:lerarion. 

e 	T,,=;cphGn~ !n~luence Factor (TIFl less th.;;"n lOO-well witnin 
NEMA sta"dard1. 

B-57 

GENERAL SPECIFICATIONS 

ENGINE GENERATOR 
Type Type 

Watercooled Diesel R(;volving Field-Soec 
Aspiration State Exciter 

Turbocharsed·Aftercocled Construc:ion 
Cycle Single 8earir.s -C!Qse 

Four Stroke CQupled 
No. of Cylincers Reguiation 

V-16 Volls per Hertz 
Bore Insulation 

6.25 in (159 mm) Class F 
Stroke (E;Joxy Impre-;nalec) 

8.00 in (203 mm) Phase 

Piston Displacement 3 


3928 cu in (64.5 IiI) Wire 

10 


Connection 
Wye 

VOLTAGES AVAILABLE 
60 HZ-125/216. 230·460 50 Hz-200-400. 230-~60 

" 	 Voltage Regulation-,teady s:a:e. wit"in =2~. 'rom no road fo 
full load. 

It Voltage Level-ildjustable from rated '/oIUr;~ a minimum 01:::: sr... 

o 	VOltage G~in-adiusrabfe to com:p~n'!clte for u~e with s.:)eed 
droaO governor. 

e 	Voltat;e Draop-a~iustab'e 'or proper division 01 activ~ and re
active gOwer ",nen ogeraring in parallel Wlrn o:"er Q'ener.to~s. 

~ Wave Form Deviation-no more chan to'r". well wit:"1in N~MA 
limit'S. 



rro;.c+.J 
=10399 GEN:E~A-rO~ SETS 	 For-.--.-

STANDARD EQUIPMENT 
RATINGS: STANDARDS: 

Ca:~':,1I2' 0399 Diesel Enc;;ine 
/..,' C:e~:'Ii!r. Si";!~ S'ac;;e. Dry. with Standby Power - For continuous Rallngs are at 29.3a '" (7.:a mm) HQ

S~:-..,c:~ 1:'I.<:: ic:..!O~ electri c:al se(".lice ourin'J inrerrUPlion and 85"F {:lO"C}.
.' C-::,' i!r. Lubric:z:,nQ Oil ot normal power. 

. F :; :~:; F~~I ;tnd Lu!:lric2ting Oil --"- :f., .v· (£" Prime ?ower - For continuous c:!ec . . 
G~:.:;~.-Fuel Pressure. Oil Pressure. Irical service. 60 HI: Prim. ___ SO HI: P,''''. --

.0 HOI St."ab1-- SO ..... S~"dQ., 
!- l " ._. 

;:;a:o;:r Tem;Jero::ure 

Go·,~r::~'. WO'Jo','lard UGa (Isochronous) 
 ALnTUOE·TErAPERATURE CAPABILITIES 
L ::~3:s . Ft~A,b:e F~~I lJ11 


~ 
~:~" 'OIC; . Exh:!us:. Wa,ershielded ~~"'k I; 	 /10?".~:s: Fu:I-Priminq ane Translar . . 
v:!;er-Engine Coolant Gear Driven ~ 1 ~l "', I I 	 . i :' i;; 	 SO '--.._--_._,
Lt;oricati:lg Oil-Prelube 	 <> 

E
?!:Is. MC:.J.~nnQ (Floor Type) 	 10 I r~ ~" 

~ .
Sa~ .. :,/ sn~;o"s {MKh201cal}-	 C I 1 I 	 '---DLt-c 

L~','I 0,1 Pressure 	 3 ~ .. .. . -- _... ~ O\'3:rS:3:~ 
JII I I I I 

S:":;:a I.!e!er 2D1lO 4000 6cee acoo C'• ." 

T2:~::.m!!!:r D:ive. Dual {SAE Standard} 610 1210 IBlO 24~e (....._1 

T~.a!~.:~:a;s and Housing 

Ca:e"'=lI:IU SRC~ Genera!o: 
,..OT&: It .",atent condiCions .r. to nu, riql'" 0' Ihe aooroO"II•• l in • . COft1UU your Car.,· . 1 ' -,' -:.: uitJ·?la~iI Flexi!lle Coupling cun&l d••,., lor neceu.a/y d.,oatto" Tne.e d.".l',on curves ~OOly to tn. en91".

gen.f'3fOr only ,nd inch..a. con1Idp';1'lon~ 'Of' humidityV:I:!.~ ~~:.J12tor 	 .. ~~ 
CPTIONAL EQUIPMENT

FUEL RATE CURVES 

c: 	 "':l:'m S·:I;~c;~g'S I 	 I I I I IC 	':'::::n~:or. Charging I- 300I I I I I IG 	A~:Of:'l2tic S:ar:-Stop 75
C 	3a::=ri~s . Ca:i!r.:;illar f- I I I I ) "?g!B\\: r';-'I- 250 	 ~. . I./'JN~ a~~!~ c."1~r;er I-	 60 Hz I I I YIo 	C:!:I!(i,,; ?Z:'Ief 60 

1 1 I .,.( I 1 200 .co 	i'1;xi!::! Exhaust Fi:tinqs T IliA I 1
S 	G,vi!:T:'Jr. ':'~O':lwar:: E!ectric EG3P/2301 ~ 1 _/1 1 1 I 1 I I- 150 
c; ~~!\ :X:."a.';~(/~Pc1nsion iank I IAI I I I 130 IC H-!!~a(. J!C%~r lNa!ar 171 1 I I 1 \- 10il 
C Ihlll"" ~ I I I I I 
C ;:>;.;::'1:; . Auxilizry War~ 15 1- so1 I I I I I 
~ 	~.!:I.Z: ·:: 

1-, ,1. , I, , .1, 1.1,C S.·;:~· s;,,~tott. Wa!~ Temperature 
C! S:i!.~n,; . Air 150 300 450 600 750 900 
C S:ar:in;. Ei?(:t:ie kilowatts 
o S:!:':ir.; Aics. Glow Plugs 
C! 
~ 
L..; 	

I 1 I I I I r I I I IC 
U 	 I I 1 I I r I I lJOO75I: 	 I I I I 1 I 1 I 1 I 

so Hr I I I I I i I I l250 
1 I I I I I..,A I .60 

1 I I I './11 I 
, 
1 l200 i 

I 	1 1 1 I VI I II I 
I I I/f' I I I I 1 l1S0 

IV I I I I I I 
I I I 1 I I 

I 1 I· I I 1 I 1 I I 
, ,I, I, I .1, ' I ,I ,t, I, I, 

IS YI 	 ] ::0 

ISO 300 45D 600 750 900 
kilowatts 

II'veC can,umorio" a:aoli •• to sund~rd g.n~~to' lo.' Wltr:out ' .. n. b••.-d on fu.' 011 ":lYIt'lQ
"A;';::::o"la: 1)=:I.:Inal ::Ju:;:nant and Mounting • 9'0" ".~r v.fu, Qt ,; 5eO ElTU aer o~~nd (to aJ:J I(-C~IIK~: ,1"0 w ••Qnlng 1.12 gOJ.l"(U 
Lo.:~: : ::ms ':' ·Ii!':Z:!~. CO:1sult your " •• U.S. g~IO" (8'5 gm/ltll . 

Ca,!',:, :'!r C!:.:~r 
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Au~u.;t 1, 1977 

G~~e-Korob:~~-C~loger, Inc:. 
205 \lest lTad<:e:- Dri\"e 
Cilic=,-;o, Illi."loiS 60606 

Attention: l·~. l:::....-ti:l ~!et"tstein 

Subject: St. Che.:l~s, /·tarylacd 
D399 C~tarpilla: Gene:-~tor Set 

Attached ple~se fi:!d a copy of Engi."le Data Sheet 59.0 ~...hicil 
contains the info~~tion you :equested i~ your letter o~ 
July 2:1, 1977. 

If' ~.-e ca.'1 be of turthe: e.ssist~nc:e to · you, please feel 
~ree to co~tac:t us at ar.y t~~. 

Sincerely, 

IlP/r.7.: 
I ... tt~ch::.e:\ t 

B-G2 



Engine Data Sheet 59.n 

The follouing heat rejection dat~ on 
diesel engines should be added to the 
previous caLling on gas engine heat 
rejection data (59.0): 

Oil cooler heat rejection on diesel 
engines can be calculated by the 
follouing formula (also listed on 
page 10). 

Approx.imately 8.5 BTU/'UN/lIP 
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.j ~l.:'luar.f 24, 1971:3--. 
Gamze, Korobki~, & C~loger Inc. 
205 '.-lest Hacker D:-ive 
SUite 2201 
Chicago, Illinois 60606 -

~ 
J Attentio:l.: ;.f.r. l·!a..!"tin \'Tettstein 
) 

Subject: Cate~illar D399 Engine Gene~ator Data) 

/ Gentle.:ce:l.: 

~ 
) I~ reply to you: letter o~ Janlla-~J 4, 1978, the ~L~ jacket 

j water te:~peratu.re leavir:g t!J.e D399 er"...gi::le Hhe:l. develo~i!lg 720 Ki-T 
is 2100 F. 

Hith refe~ence to yow: questions on the Caterpilla:- g~~e~ator 

efficie:::.~ies, please extrapolate fro::J. the folloTtFi:1..g: 

At 1100 K'''' .953 
.At 700 KH .953 
At 600 KH .952 
At 500 KII .9411 
At 400 KU .943 
!.t 300 K'tl .931 
At 200 K1,o[ .909 

Ee trust the above infomation ~-rill satisfy the tech::lical req,uire
me!lts as outlined. in your lette~ of JanuaIJ" 4th. 

Sincerely, 

G_7.~~ 
Roy Par;:U.ey 
Seles Engineer 
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November 24, 1976 

r·:r. Lou '.-J i c h ri1 cl n n 
Gamze Korobkin Caloger Inc. 
205 W Wacker Drive 
Room 2201 
Chicago, IL 60606 

Dear Lou: 

Enclosed ple~se find the letter dated on November 19, 
from Caterpillar Tractor Co . , covering data on 0399 TA 
Gcn~rator Se t Heat Rejection St. Charles Project . 

We will bel 0 0 kin 9 f 0 n'/ a r d tot a 1kin 9 toy 0 u s 0 me 
tine neAt \-Ie~k. 

Sincerely youn, 

POWERTRON INC. 

~ --.- rJ.
F' ~).~J----~---::.~;-
Roy Parmley 
Salesman 



November 19, 1976 

t~r. Roy Parmlcy 
POI'/e rt ron, Inc. 
615 \'/est Lake Street 
Elmhurst, Illinois 60126 

Dear Roy: 

Subject: 0399 TA Generator Set Heat Rejection 

St. Charles Project 


The follm·ting heat rejection data appl ies to the D399 TA Generator 
Set, ebulliently cooled, rated 630 kW, 60 Hz, 1200 rpm: 

Load Jacket\'iater Exhaust (Total) Oi 1 & Aftel"ccoler 
kl-J Btu/min. Btu/mi n. Btu/min. 

630 25,400 31,900 12,300 
473 18,900 24,380 10,000 
315 12,100 17,040 8,400 

The follO\·ting data is extrapolated information .. 1.·le do not have data 
for an ebull iently cooled arrangement of the 0399 TA rated 800 k\·:' 
A load of 800 kW could only be applied if the engine was being 
operated as a solid jacket water system with forced now and con
trolled to a maximum jacket l'/ater outl.et temperatul-e of 210°F. 

Load Jacket Hater Exhaust (Total) Oi 1 &Aftercooler 
k\·/ , Stu/min. Stu/min. Stu/min. 

32 ,255 ~l'3' )J3-i 47, 480 ~.;~.:! 1)·/!3rl 15,620 0/ -; 7t/::r:'800 
C .~ ,600 24,000 33,420 I 2,700 
.---'400 15,620 22,550 10,670 

~ (,'? 

CATE~F"LLAR TRACTOR CO. 

Roy Parmley -2- ~ovember 19, 1976 

AS'i/e discussed, l'le will not ship an ebullient i!ITangemen t of the 0399 TA 
Generator Set at any rating other than 630 kW. Any other rating must be 
approved by our Engineering Department. 

, 
" . ~J '7/( ~/ ./

If l'/e can be of fur:her assistancc, pleas.:: contact us. ../ ..f 
B-67 /'q ~ 
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November II, 1976 

Gam"!~ Korobkin Ccloger Inc. 
Room 2201 
205 VI. Wacker Drive 
Chicago, Illinois 6C606 

Attn: Lou Wichmann 

Subject: 	 St. Charles Projed - 8-03995 
Our File OS/SE 84 

Dear Mr. 	Wichmann, 

In reference to the subjed matter St. Charles Project - 8-D339's, this is to confirm 

the verbal information I passed on to you earlier. 

Very truly yours, 

t2ra~~ 
Roy Parmley 
Sales Engineer 

RP:rl 

Enclosure 
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October 25, 1976 

Mr. Roy Parmley 
POI..er.tron, Inc. 
615 West Ldke Street 
EI~hur:t, Ir1i~ois 60126 

Dear Roy! 

Subject: 	 St. Charles Project - 8-03995 
Our File BS/SE 84 

This will confirm our phone conversation of October 19, 1976 
Clnd Octoo':?r 22,19'76. 1\11 infonnation is reldtivp. tc d 0390 TA 
Gere,·"tor Set, ebulliently coa 1 eJ, rated 630 k;'J, !200 ·rpm. 

Oil CooTer/Aftercoolp.r Heat ~jectj"l1 

HP St:.l!mi r1 

630 887 12300 
473 "69 10000 
31S 453 r;~0 

~cte: oil cooler h~at rejection is approxi~at~ly 10 Btu/bhp. 

Oil Caol"!r AH'?rC001-:>r 

Mi" imum Wiit?t' f1 oW 80 gpl7I SO sprn · 
~laximtJm wld:~r inl~t tpmil~r2.ture. 1IiO°F 130' ;7 
Ap~ro~dr.~dt,= pl"'~.'isure dr0F at mi!fimum 2 psi 5 psi 

'i1'nt~r flo'!'l 

Roy, iFwe can be of further assistr1l'1r:e} plet15e contact us· 

Very truly your~. 

Dealer Sales Developmeni 
f1ar1(eti TV] Depart:r.<?11 t 
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· , .TIo .:- ' 

CI~ ,, \ 

July 11,1977 

cor.lb · 

j,!I'. Rei' rilti'!11,~y 
PO·..trl'::'l'O:I. In,;. 
615 l!cs t L<:.kr: St~t, t 
U n;:llli-S t, I L 1i0l r: G 

St_. ChJrles Project 

r·;'Jch of t!i~ ~i!rfo~~ . · ilnce data r~quested in your June 6 1 cttel' hilS 
bp.~n i ~G; ,:i z~d be 1 c·,':. Because sor.~ of the va 1UQS a re the r~s III t 
c.of cillclllt1~i(,l:l l'at!~l' thilil ilctua1 test, the tolerances illlpoc::0.o 
e,i tlleSp. fig:; ..~s r.', :st necessai'i1y be liberal. flote th:lt all Col::'..l 
i<; reI' i \ 1~ (;i'i;·.!1lj' cr.olQd engine. If ebullicnt coolill9 is uti
lized, tll~ cn 'jinc I .:.l~t be c~ratc:d. 

n::~ 1'~r.' .lill:~\;r of U:c information ~qucsted is /let rCildily llV,~il
,!il~,! <:t tli is ~il:c. Hcpcfully, t!1e follo\,/in9 dillil I'till bc <;ljrfi
ci(:nt to s,i::'Lfy 'Fur C!Jsto~r's needs. 

D3~9 - EOO kW at'1200 ~p~ 

Full 3/4 1/2 

10,900 8,850 G,fl?O 
Exh. (8TU/lbo F) .260 .258 .251 

.029 . 031 ,033 
of Engi ne 34.2~~ 34.0Z 32, 5~; 

\ 
: ! Very truly yours , , f 

~~.-~ 
,~i1ler Sa 1e<; [}~ ve 1O!JII:"il t 

, [·ill rkct"i ng C~pcll·tnr:? n t 

GD~l i no r 
T~lq;hQ!le: (JOg) ~, 7'J-G727 
%0 
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e/30ILER 
Ever\' ~.~oi!.~r is guaranteed to operate at :S(()~~ E-H5c~enc:t 

.Th€' ~l1:.;,t:lr l l ii :'l;; fl':-tture of th~ 

CI":' :~ \ - c ~ - Brr: 'Vk~ :.;t (,:l nl lh.. itt'r is it::; provpn 

I; i ;', ~f :: ci~:'.,·y . EC(>I\omy "f oper:\tioll 
Ij 

~ 
jj :1 .:'~~lr~ fir ':' t b,v ~:it;.tb'l=,hi:lg (\I\ 

)

u
(·[j'i ,;i2:lt p. :U!1.t!' :lnd ~~t:-n ,J.u50rbin g- :ttl Z 

~ 

U.'-'''!e h"at i" the four pas.... <!,. b .-for" the ~ 

cor.lb ~JjtIO[l ::;].S~j I~a,,'~ the boiler. ... 
7~ 

lfl~l:'- ,W3 A R RA N TV 
0 .. botler i, guoron' •• d ro 

i I o;;.r:U. 0' a 'u~ / "Q~"..a," ."ici
~~ .n:.y 01 nol r::u , !-I on 80-1. at a 

... 
'" ;: ll~ 

: I 

iI 
'O';"'J 0' JJ r~ 1::u'/. and al '!'Ie 

d~';';"C:'7d war.i"g prell""'" Thi, 

~ .... 
"

:,' 1' .f~;c ; '!',.cy wi" b. indicor.d by 0 -~ lOO 

.,

; I 
:J 
r.1 

' ~ :I'::" r~,";,,(o'ur. '3pp,o.. i,...cr.ly 
15-:)1 F. aba.... Icrurol.d .,~", 

r.r."li'er:2''''''' at 'h. op.rdi"9 pr.,. 
'u"~ and 0 "ock c;as gllal'pi, 
i!-!o.-ing opF=l,o.;~o,,,ry lJ ..5·/. 

.f

'"u 
~ 
'" 77~ 

:.l 
:....1 

CO·,! w!'l"!'" 1;';"9 wi,h oil, o"d 
~:) '.'. 01 :!'I. ulri,"oP~ CO:,: o~r~;n. 
':::ino~l~ wil;" rh'!' parficlI'a, ;0'1 

::
t' 
t 

:.1 
. b~in; 
C;~I. 

b u,".d ..h~n 'i,i"9 wi,!, t 
t· ' PERCENT Of UNIT ~ArING 

~ r TTPlc:.:IL PUirOAMANC! CIJ~VI 0' A LOW PRf51iJSIl ca aOIL!.:! flJI!O WITH NO. 0 

e:.~~_taj~~'!~~~ 

UNlQUE CASEL~SS FAN keeps operation quiet! 

An outstanding featur" of the CB boil~r is its0JJ11b

.. . . . . :.:. 

unusually quiet operation. Fan lIoise is oft~n 

a problem with mKhAnical equipment - not $0 with 
(( ---i--f-,\ 

\ 
Cleaver·Brooks. The exclusive CIl c~el~ (nn 

de5ign draws combustion air into the large 

plenwn chamber of the fronl head. which confini.':i 

and dndens fno nnd air noi~es. At pe:lk 10.,(13. 

the CB more than m~ts the low sound levE'ls 

required lor schools. hospitals and jn'titution~ , 

an_ J.,i9" 0' fran' h••J Ic ••pt ell 
boil..,. 0p.,.o';on "ha,p;,al quiet." 
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• f}ou6LE 	eFFECT 
AP.;SORpTIoN 

CHILLER... 
. ..;:- ... "'" "'OF~~ ... ~ 


.......... ~1 ... 


June 23, 1977 

M.::'. ~lartin 'oJe'.:tstein 

Gamze, Korobkin~Caloger, Inc. 

205 loJ. Wacker Drive 

Chicago, Ill. 60606 


Subject: 	 St. Charles 

Two Stage Absorption Machine 
 +:aT:> - CJ3J 

Below is the selection data for the double effect absor~er using 
Dow There A which you requested. 

capacity: 391 tons 

E:vaporiltor: 	 669 GO't·! f~om 56°: to 42°F, 4 pass - 16.5 ft. ?re9SUre 
d=op, • 0001 ff. 

A.bs/Conc!ensc~: 	 1390 G?M of "pond" ~/ater from 80°F to 94°F, .001 f'.:, 
33 ft. drop. 
4 pass absorber 
1 pass condenser 

400 <';; 
Concentrator: (4 pass) 552 GPM of Dow Therm A, from ~= to 361°:, 

pressure drop 18.3 ft. 

Alt~nate Concentrator Selection: (use if lower flow rates are antici 
pated) (3-pass) 500 GPN of Dot. The= rl. 

from 400°: to 357°:, 33.7 ft. pressure 
drop 

Very ~""1.!ly yours, 

~Jl~ 
J Nelson 

le :1anager 

JU~ll'oa.b 

cc: :-1:-. M. Ga.rn.ze 
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fo·r operating economy 


~i!rther;.Trane r.vo-stage units reject 20% less heat 
. to the ~o.()ling tower; thus, a smaller tower can be 
selected'· for any 'given 'machine cooling capacity. 

True, Trane two:'stage · chillers cost significantly 
. more- th'an sngle-stage':alternatives. But the cost of 
fLieLfosa single-stage machine often exceeds the cost 

:;of.th8-:.uriit i,tselfwithin four years_ So, with the · 
acc~m~l_ated. savings In ope~ating costs, Trane 
;Two-Stage ;Absorption Cold Generators frequently 
recovei:~ the first-cost difference in a short period. 

frOm then' oil; theis'ave money... cold, hard cash! 
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: Trane Typic::!' 
: Two·st:lg& Single-s::!~e ' 

: Absorption Abso r;;t ion I'

'---'--]--l 
i ( ! !)j'""I"'I_n-,r\ (,AI.>. c r''l''f=")1 

I Full load 

n 
12.2Ibs.lton-hr. 18.7 1::Js .lton-hr. 
(123 psi stelm, (12 psig steam,steam

1 233 F 2~0 F, consumption 
cond~nsate) condensate) 

i 
i Full load 
/ energy 12,100 17,800 
1 
I input BTU/ ton-hr. STU/ ton-hr. 
I 

, 
coeflicient of 
Full load 

0.99 0.67 r 
performance : 

i, Typical 
, 

! annualized 10,600 16,600 
energy inpul BTU/ton-hr. BTU/ton·hr . , 

r_ . _". • -' --r-.~:..~~~~ . ( .;::::'-'C.'P;"': 1~~""~~.1 



2-stage operation 
1 . , 

.' i\ 'n ....-....,'. \7 .... t ~ .rj ~ . 
0:.z .~. " ••...--~ ',\-,J 

Full :Jnd j:)art luad sa'lings -Sasic, full load heat input to the 
mac~ine is 12,100 STU's per ton hour. This is the heal inpul required 
lor each machine ill nominal conditions regardleu 01 unil size. hoi 
water or st.am heal. and whethe, or nol 8 concensale heal exctllngltr 
is suppli,d. Heat input. as measured in pounds 01 steam consumed 
per ton·hour, is 12.2 This is basad upon supplying a two-stage 
mi:cl1ine with saturated steam at either 123 or 144 psig. and upon 
diSChar;:ng condensate at approximately 230 F. 

As C~"r: 5·1 shows. at part load conditions. or il cooling tower water 
temp~rc;[ura is below 65 F, the steam rate for absorption chillers 
d~cre=n5. To det~rmine annual ste.am consumption lor single-stage 
or ~,,/o·5:ag~ 3bsor~)(ion requires a detailed stucy 01 lull and part load 
pe~"mur.ce, building load profile. amoient cor.dHions and cooling 
tower performance. Many 01 these studies have been perlormed, in a 
variety of situations, using Trane's sophistica:ed "TRACE"' computer 
proc;~am. They show, overall, that the two-stage absorption machine 
r~t;ires a s:eam input of 10to 11 pounds par ton-hour. They also 
s.'1ow that. compared with single-stage, two-st:!ge chil!ers save 6 to 7 
pvl.:n~s per :en·hour. For preliminary estimates. a steam savings 01 
6.5 pounds per ton·hour should be essumed. 

I: 1':0: \'Is:=r is under ccnsideration as the heat source, a BTU savings 
corresponding to 6.5 pounds 01 stesm per ton·hour should be used. 

S~:arn and op~r<.:!ling cost sa'ling:3 -In comparison wit~ 
coment!onal, sir.gle.stage chillers, Trane's exclusive, two-stage units 
reduce :lta~ consumption and lower operating costs. A preliminary 
astimate of t!'ls st~am savings can be made if the "equivalent full load 
hou~s" of operation are known. The efficiency of a modern boiler, 
c;lefa:ing Cri \las, is approximatefy 76%. With this information, and if 
L':e cost 01 fuel i3 known, operating c05t savings can also bit easily 
est~mat!d. 

TrpiClllly, a detailed analysis. as mefltion:d in "Full and part load 
uvir.;s," will S~o'H slightly largef" savin;s for both !team consumption 

.and operating costs Ihan in the preliminary estimate. 

C:;mparative annual savings for ~:eam consumption and opef"ating 
costs ara directly dependent upon t:-.e ":imate 01 equivalent :ull load 
tloutS of op!~abon . !r. t~e foIlO',,,;ne; example, 1200 hours are assumed. 
1.'0:ern, :::ompact buildings with hie;h internal heat loacs may require 
2ir co~=itior.ing equipment to operate as much as 3COO equivalent ~ull 
loa1 .r.ours per year. In such a situation, annual savinc;s wi:!": Trane 
Two·S:age ;':50ro:ion Cold Generators would be c::lrrespor.dim;!y 
h:g"ef man irl tt':e example. 
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CHART 4·1 - Comparison of Part Load Pertormanc~ 
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Example: 

If a 750 ton Chiller is applied on a project with 1200 
equivalent :ull 10aC hours per year, and th~ cos: ot 
gas is S. a~per :housand cubic teet (or S.085 per Therm), 
savin~s may be estimated as ~OIlOW5: 

Steam savings per year (:r:ousands of ;lOurld3): 

Savingslbs.lton.hour x EFlH;.: tonnac~ of t~~ c~il!er _ 
1000 	 

6.5 	x 1200 x 7:0' 
1000 

5850 thousands 01 ~ound5 per y~ar 

steam savings. 

http:pe~"mur.ce
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CHART 5-1 -- Two-Stage Part Load Performanca 
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i 
, 
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J ,1 

I , 
f(l '--------,------------'----;... 

o 	 20 <0 60 80 '00 

% LOAD 

Fuel cost of steam (dollars per thousand pouncs): 

Cost of fuel per Therm x 10"_ 
Boiler efticiency 

,085 x 10 
.76 = 

Si.118 per thousand pounds at steam. 

Annual savings in operating costs: 

S~ea:TI sa'ied (thousands 01 pouncs) x cost per 
:r.au3and pouncs = 

5850, x S 1.118 = 

86,540.30 per year 

'There are a;lproximaJely 10 Therms of heat p-er 
th~~s=~d ~-:J<..!r.c!s at 1:;)':1 ;lressu~e (12 ;lsi) s~ear.1. 

CHART 5-2 -- CapacitJ' at Reduced Steam Pressura 

10 90 , '0 'JO I~O 

STEAM PAESSUAE TO MACHlNE. ?SIG 

Condensate Hea~ Exchanger 

For units that will use steam as the heat source, 
and when it is desireable to reduce Ihe 
tempe'OJture ol t~e leaving conca"sate, an op
tional, condensate heal e"c~ar.g~' is availatll~. Its 
purp03e is to recuce flashir:g losses in i!n open 
condensate relurn system, Only when serving this 
function will it improve Ihe overall i!t::ciency ot tha 
c!osed'syst~, 

In order to maximize the ar.lount of ~e3t extracted 
trom each pound ot steam, :r.e cor:::ensat!! "'eat 
exctlanger should always be used on ' machines 
applied in c:stric! steam applications. 

For lurt~er discussion, see Ihe application secticn 
ot data ca;a,Jog 0·':'952. 

-~.--------------------------------
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A. Nominal Capacity: 335 Ions 
8. Nomi,.,al Steam 	Rille: 12.2 Ibs/ hr · ton 
C. Cooling Tow>!r Water: 

Nominal 	 ?asses 

GPM Absorber Conct!nser 

1390 ~ 1 

O. Unit Pumps; 

Nameplate Motor Rating 15 hp 

Power Input 9.3 kw 

For additional electrical da!a sea Tabl'! 2. Page 27. 


E. Purge Pump: 

Nameplate Motor Rating 114 np 


F. Connection Sizes: 
Absorber 	 Conde~ser 


8 in. Sin. 


Concentrator 
Steam: Same as Steam Valve 
Evaporator (Passes-In.l 
2-8 in. 4-6 in. 
3-8 in. 5-0 in. 

G. Machine Dimensions: 
Overall Lt!ngth 212 in. 
Overall Width 105 in. 
Overall HeIght 140 in. 

Shipping Weight 28.5eO 
Steam Operating Weight 41 .850 
Roar Loading (Ste3m) PSI :0 
Kat Water Opera:ing Wei~h! .12.330 
Floor Loading (Hot Waled ?SI 51 

H. Maximum AlloW'able Design Tons : .:.23 Tons 

.!~ti~~:;:~"'J.;';':'='=;'-~::-'.:~~:;l:~~~~I;~~:t~:~i"~ 
2 :, ; 1ti ;;:~;l!;;~;;~f~;~;:t~~ l :t;;I;~ : l : :(~·t H,·:j":i! U 
'ico 200 	 3::0 .tCO 600 aoo 1000 


GPM 
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• SINGLE efFECT AbSORPTIoN CI/ILLE& 

t,ioa a ASSC·03F 	 EvaporJtor (Pass~s-ln.1 

E. Purge Pump: 	 2-8 in. 5-5 in.A. r:or;>injl Ca~aciry: 35~ Ions 
:3-6 in. 6-5 in.B. ,'lomin31 Sr~.a,'" Ra;3: 18.7 1~;n/hHcn Name·plate /.Iotor Rating X hp 
4-5 in.C. Cc~:;~g To.... a·' Wale,: F. Traps:


I;J .7. :.~=; Pass~s H. M~chin" Dimdnsion~ :
Type F & T. See Table 4. page 52. 
GP,',1 ':'~sarber Condenser 	 Over~1I Le~gth 19'·3",1275 2 	 C. Conneclion Sizes: Over~1I Width 5'·9

Ab~orber Cond~nser Ov~rall Height "8'·2"

D. Unit ?-~"'?': 6 in. 6 in. 	 Shipping Weight 17,CGO io.
r;2r::;;;~;e :.:~tJr RJting 711 hp 

Steam OperJting 'tieiyilt 24)00 lb.p,.,., 1--··' 75 kw 	 Concentrator 
Floor lOJding 50 psiF;; ;~~ . ;r:~-:al e;WricJI dm see Ta~!e 3, Steam: Sarr;e J.i Steam Valve 


~:!;~ ';'3. Hot Water: See Page 55 l. Maximum Allo .... able Oa3igR Ton,: 295 T~n' 


CHART BC:::F-Hol Wala, 

T.:.ELE 2C3F -'!'vailaole Capaciry 
 :[r !: ~i:' 

. .. .. . . .. ;:.",;;:,.. "co I 
~::::J4')L.I:-.o~ STE..A~ L..E'AVING eMIl-LEO WATER TEMPERATURE - 20 ':::: . . _. _ . . _ _ ,:.-~ 
\'f""T~~ ?R~~'5U"'~ 


'0 . ~
J, 	 .T~""'''. "F.. f>S'G .... 	 AS •• '0 ,, 

I 
12 

• 
30. l~5 '0' ... ... ... u • 

• 0 l5 • laa H. 19Z <Q, .~ ... 

eo 32. 3"· lJl ,.~ "O < .. 43. 


l~2 lU l" l>2 14l lO> '07
•< 27' 2" ll7 3Z7 ll. l61 JS7, ,..Z5Z 272 10' 337 30."3• f----	 ...,. - - - 312 HZ 	 397 <1] '2 llO ll< 162 l71 	 lB" '03I 	 ". ,.O.0 lOI ll' ll. H8 lBl '00 

es "0 ,:'a llO ]l' n. lO] 300 


27& 2?7 107 ll. 

23> 272 ~3l ::'JJ
•• ". 

1'J 3" ''''' "]
,.. 	 .. • ', _.-t-:.-:.: 

2 20! 2':'6 2'- :,a 2.9 .90 ]15I • .. ZSO lO< lZ2 lA] 	 JOO 373I 	 '" 12 27;:: HO 10' ll5 lH 	 l-'O l57 
10 2:5:1 20. III 203 301 l2. lA7 


90 
I 

233 ;:,,, 260 277 257 lO. l2'
1 •• 2" 2]0 ..a "5 2.' 287 30S 


I
• < 19' 208 U5 23, 2 .... 20' 231 


2 170 117 ZO, 21l Ul lAl "Z 


"""'':'T~: CA.?,.l.::ITIES GIVE':""4 .J.RE e..:.sc:o ON 127, GP~' COOI.J:-..G WATER. l PASS EVAP. 

Oi=!'A.TO~ ANO .COG5 FOUt.ING F':'C70~. 


100 150 200 JVO 400 !006<.'O ,;Olaoo 
GPM 

CHAilT 7C3F -Chiiled Watsr 	 CHART SC3f - Cooling 'o'later 

~~~~:~~r~~&~~~~~o --;. '':-4- ' 7-::'":~::::::''' '- -	 : 

~ 

~::J J.J) .!o.."'Q ~·)Q-6cu aoo I'JCO 1500 	 400 50\) 600 eco !O'JO I!~D 1':0 
G?M 	 G?M 
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CHA
T.l.8LE 1 -Indlll of Absorption Cold Generator Data 

........ ~ ... ,Nt: , ·' NO~lN"I..· ··· 
 """"'CHI .... ., NOM'NAL- """AC"IN€, _! ,...O""" .... AL.· 

CC$IGNATION I eA~':"CITY-TON5 " ...GI: OU'GNATION c..,..PACITY-TONS III.,C£: OESIGNATIO,"" I c: ........CITY-TONS 
 ....GE 

.... esc-O' ... '0' 17 ....esc.-ou :0• J> ".'SC..Q7C no Il 
.... ~C-4,. liZ •• J'''S~.. OJ~ •• ABSC-OIC IS. ,. 

AeSC-Ole 11' ..esc..ol.l 31$ 17 AflSC-090 ... 
 n 
":'1!!:C...llK ... "JO 14.B5C..Q..8 OlO .. "'OSC_1fA IllS l\ 
AS5C..oIH ,,. ., ....sc..o..". .u ... .e'Sc_llJ\ 11'!O 11 
A8Sc-alA ;tDO U .... BSC-OSC no ,0"" Aesc..14C 14., ! • 
ABSC..olC; .... u AeSC-4S.J .... ..eSC·I.e 16'" !. 
,it.6.C~%.F A.8Se-aiC u. n.5. .. " 

NO~INAr... CA,....CJTy IS O€,..INEO AS "'UL.t.., 1..0AO C.l."''-'CrTY AT 11 ~~IG STt:"",.. AT T ..... t CONCENTR,,\TOR F\...o1oNGf:. 1'5 F £:"t'T'I[A'NC; CQNu£,NSCR 
\VAT!:,.. U " t..EA"ING C .... ILL.EO WATER ANO .000'5 f'OUl..ING 'ACTOR. 

CHART 2-Sta_ C~lWIlllption R.t. and Cooling Wltlf Temp.ntUl. Rise. 

CHART 3-Hat Warar C~ump[ian Rata 

"'Or WATt. ua·us / I-UNooTC:-t 
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CHt.:1T 5 - Part load Performance with Economiler- Units ABSC·O 1 A thru ABSC·12A .. 
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CHART 1 

HEAT SOURCE CORRECTION FACTOR 

... 
0 

1 
"
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!: 

S 
<J 
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z 
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0 
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;: 
z 
'":.J 
Z 
0 

mis ~U'5IS .n aoolic~tion prQb~I! .." CQnt3~: 

""a,est T'ane S.les Office!. 
:.J All Catl is b,a,.-d upon uw of ina in-fil'~ 

!Conc:'T"iz·, va!v~. Th~ unit ~i~-=!,~~ 1I"ou'tj 
~ 'Spl!o;:i~~it!'t :~'h'~ 

3. D.!'Si'1" 7"~mgt'rature Limits: 
7S-900 F Cooli"9 Ware, 
4Q.600 F C:'dltd IV..~, 

210 no no 2':0 

CONCENTRATOR LEAV ING HOT WATER Tl:MP _ of 

CHART 2 
DESIGN CONDITION CORRECTION FACTOR 

~NTEJlttNG 

COOLING WA'TER 

(TOWERI 

T-="'~I!£RA~ 
(0,..1 

... IEAVING CHILLP!O WATER TEM ... £RATUIIPG: of 

• 0 <Z u ., .. •• So 'Z .. os ,. II .0 

as I 1.2. I l.l2 '.l71 •.•al' .'21 u.1 ..,01 - I - I - I - I - I - I 
" 
10 

I 
I 

L.] I I.I!J 1.26 I ;.H I 1.3Z I I.lt I I.'. I 1.<1 I 1.50 1 I.!U I , .:S] I • . It ! t .,. I 
I I ' .'l I I..' I t.I' , .Zl , 1.27 I I.lZ i 1..l7 

, 
I.J' 1 I _I •• J : II.Cll I.ot I 1.':0 1.,;<1 

eo . 

'0 
n 

I 
I 
I 

a.iQ I o...s /.0., i I.Q.I. l 1.<>' 11.10 i .... 1r.,.1 '-.! 1 I , .2'; ! 1 . 4:'15 ! 1' . '0 I I,] '] 1 

I 0.17 I ~ ... I o.tz I o . ~. I '." I I .08 I I 1 I 
, IG.77 O.IZ. I . " 1.11 I f.' , 1.1' ! lotI I 

O.GO I 0 .• ' a.71 I 0.7£ I '.7' I ' . 11 I 0." 10.'0 ! 0." I a.,~ I, 0.'3 I 1 . ' I LI :!!oJ 
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• 
Refrigerant (Ibs R-11) 2,100!co,,,.? 12'1 	 AOJUSTEO LEAVING CONDENSER F' 

I 10Oil Charge (Gallons) 
jEVAP NI 

Auxiliary Water Required (GP~.1) 4 
'0 	 100 'jco"o N 'S .. 	

J:SEvapora!or InsulOlti.an Area (Square Feet) 
Shipping Weight (Ibs) ';:;,050

1130 107.1 1000 TONS OperaHng Weight (Ibs) 	 47,6CO 
~o ., J ill KWI O~ I 	 ", Maximum Rigging Weighl (Ibs) 22,41)0 

0 Shell & Water Box Volume (Gallons):z: I 09 I '0 I ,2 I IMPELLER I 
1161 1111 1029 iONS;.. I 	 Evaporator 190 

H . lIJ 013 III KIV Condenser 2EO 
0 
" I aa I a. I It ,,...PELLE:R 

~ I It 95 1141 I ai' TONS NOTE: All di".,.n"tOf\.l.l J.f'(f ~"'1'5iC.11 i,,!o,mlhon &::1;11;,," only :~ ;!'I-rr com~o
Mnt comOln"lion ;(unnll.,-j on I"', g~t; •. 


u la' 51l Itl K\V 
~ I 07 01 - '0 IMPELLER 

I lZZ? II ez 111' TONS 

"6 71' Itl Itl KWI o. oa o. IMP£LLERI ~ I I 
I 
I 124. 1220 t 15~ TONS NOTE: ~o&eilj.., ar. t.abu''''I~ rOt a r-o-pl1l...,agQ~IO' lind cgrodrt''5M. '\11 c...z;;::t.1cioa .1.'. 
I l"I_r lon~ for the s.t.:. tis:ed. 

~. 773 III "113 KWI '.' ~ I I a' I 07 o. AdjuSled le.",in9 ...,aggr.ror .... Ir~ IlI!mperilf\u. I' otl°-li,,,!(J b1 usinq c.orrKlion t.K~:2rs inIMPELLER 
T.101. ~7·2 or fouling 'JCler cer~:Ion as r~gla'ned en p~~e 9. 

1272 	 1Z51 1191 TONS 
Adjusred leninq COnd.,."cr .....,et' Itfff'pera:uru at. OOlJtned by u,inl7 foulln9 l,zc:er cor.50 757 Itl Stl KIV teGlions u t~Ulfed. sl'\own on p.g_ 9.I ~ I 0' O. 07 IM'-ELLER 00 nol ,.1«1 O"~3" ."lIporato, unal In 1"aCItd 1reu.. 
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f'erforma"ce fi~!d 
 ; 76 
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~ 
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.12 
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.~L-----------------------------__________________________________________J 

1000 10.;0 1010 1120 n&O 1200 1240 1210 1]2Q lJ60 

CAP.ern CTO~SI 

NOi!:: Pe~orm.lnes field i l"W!lcarn 1M t~n9.,a' :J~arr:"ll"c~ ..... ilactlf usinq Ih", comg,..," 
sal It,:ed 1::)'.1. wltM .... .,:-:Ol.:S ~;:ltnojn3~10'" 0' na;gralerS and ~gn41e:"'tn~ . OafJ I' ta$ed 
01"1 a .CCCS toultn<; !:Ie:;r. , ... F I~a""'ng ct'lnled' ...al.tt"!'~;:,.""rurr . and 95;: I"a"';n~ cO:"'tc:.m.t 
_.11..,- rem;aralur •. L.'1.- Ttl". s com:Juc.t pt'O'ir1m 10 OCtain s;Jf!CIf'e cam;:lon.nl "'ee
"ons. 

TABLE 37·2 EV2~ratQr COffi!ctlon Fac:olS 

Cl.T ( F) J ,I ,01 nl ,. ,5 to ZO zz\ z. u ZI r 'a J% lA I JI ! 
ONE : I ' I 

-1.01-•.0I-.. ~I-,., 1 I I I I I 
T~ I 01 01 01 0 0 0 -., -.,1 -., -, ~ -,~ I-.~ I 
PASS -Z.O 

~ASS 

THREE 

PASS I I I I 1.51 u ,., '-, '-, z.ol 2. 0 2.0 2.0 Iz.o 2.'J 2 . ' IZo5 1 
t.;Q'c . ~Q:ly pan 2"4 t~:ar~:ure Cll~.~.n-=II C~"K:io" "c:1.JrJ [0 aesi;n I.,,,,ir,,) cr.iU.-d .....t., (em;lil'l:ure (0 O~~3In ~/'Ie 

.CI~S~e-! le."'lf'!"lI C:"I.IU-r,j _.I:'" :',":"::.fI:Ur~. 

/. T •.... 'S :~ ::"e C!'\;II ...., ....af<tr :!~:'f':!t:...Lfe c:rO;J \!1rou(F' (!"Ie r..ajOt.l!Ot. 

Ca"~~!~ 1~s:ef'a ::Jr"s I ! e I.:S~ ~cr S.''''!~~Q'' t:u,,01fl o,,~ . Ces1gn I••";rt; e~ i llfd _.'~r rtr;::.'aturfl t~.n r!'". Sill"". 
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C.a ...... IoC: 11.1 C., ....... ,,~ ...TIII .... CJIo CO..OC,.... ,. , • • .::c:K~"....C • 

• , C ...I00_."o- ._T.... J•• c:O..o...... _I&....C _CJCC."O. 

Pcr':i~;Cor.:= f'i~ ~ :j 

The performance field charts on each performance spread 
incicate the general range 01 capacity and assoc iated power 
co:":sumption (KW/ton) availabte wit~ the compresSor listed, 
and utilize various evaporator-condenser and motor combi
nations. The c!"larts are based on two-pass evaporators and 
concensers with standard (.000::) fouling tactors and leaving 
walar temperatures 01 44 F from the evaporators and 95 F 
from the concensers. 

The perlormance lield charts present general performance 
data ar:d are not intended ~or final machine selection. The 
charts are useful to detarmine the approximata r3nge .01 
capacity availab:e with a specific compressor and energy 
consumption rates obtainable. The performance field charts 
are also useful for guidance in entering data lor the Trane 
CenTraVac computer selection program. To Obtain max
imum benefit from the wide range 01 sele-::ions available, 
desi~ners ore er.couraged to develop performance specifi 
cations and to use the-computer salection program to select 
:~e campressor-evaporator-condenser combination that ex
actly maets the specifications. 

The upper portions of the shaded areas on the perform
ance field charts represent performance typically available 
with smaller and less costly evaporator-condenser combina
tions. Prcgressiv'!ly larger evaporators and condensers are 
used to obtain the lower 't'0NI.~on figures at a given tonnage. 

I! s~ould be note!! that changing the number 01 evaporator 
or concenser water passas or water flow rates will also sig
nif;cantly alter t~~ performance of a particular compressor. 
All f;nal seiections should be made by using the computer 
selec:ion program. 

£\·?;:,r.; :~: ::C;;cC!iC:l Fii~ !!Jr'S 
Evaporator correction factor.; are tabulated on each data 

spre:!d for the number 01 e'laporatorwater passes and lor the 
c~illed water temperature drop through the evaporator (de
sign en:ering liquid ter.1peral',Jre minus leaving liquid temp
erature, degre!!S F). Machine capacity and performance for 
the specific combination ot compressor, e'/aporator and 
condenser listed may be det~rmined for pass combinations 
and VI;;!!er temperature diflerences other than nominal !::ly 
entering the capacity tacle at an adjusted leaving chilled 
water temperatu:e. 

'IIh'!r€! a correction lac:or is not shown it normally indi
ca~o:s :ha. eva:;orator tube water velocity limits would be 
exceecec at tn<!t particular temperature difference ar:d full 
load :onnage. 

ments 01 the combination 01 compressor. evaporater and 
condenser listed. Detailed dimensional drawings are <a'/ail· 
able for other component combinations trom the !ocal Trane 
sales otlice. 

r.~il'i(!",Ur:l S~a,~ E:1Yel~p: 

The recommended r.1inimum space envelope indicates 
overall clearance required to eaSily service the CcnTraVac. A 
view 01 the unit is superimposed on this drawing wia, all four 
unit support feet shown. 

All catalog dimensional drawings are su!:ljecf to change. 
Current submittal drawings should be referred to lor ce!21:ed 
dimensional information. . 

u:!it f"er./lr:-nlnc:: "'Ji!:: 
r;!l:':~:;:r.C:;;~ F:::.:;;~'l F::~J:s 

The effect of a .601 condenser fouling faceor on unit per
formance may be approximated by the addition of a 2 .5 F 
correction factor to Ihe leaving condenser water tem;J.1ra
ture. Similarly. the etfect 01 a .001 fouling factor in :he 
evaporator may be aeJproximated by <l reduction ir. lea'/ing 
chilled water temperature at 2 F. ThEse corrections are in 
addition to any whiCh might be necessary base:: on the 
evaporator correction tactor table. These ccrrec:ion:s are 
required. f.or de!'ermination of machir:e capaei!y and power 
consumption only . They do not a~tect act~al desi!;n lea'/ing 
water temperatures. 

CHART 9-1 Part LOild Power Chart 
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8.2.3 Lead Time and Tests 
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June 9, 1977 

Mr. William Reeves 
St. Charles Associates 
336 Post Office Road 
St. Charles, Maryland 20601 

Re: MIUS Plant Equipment 

Dear Bill: 

In reply to your request for cur.rent lead time for d21ivery of the 
major equipment for the MIUS plant, we obtained the following informatio! 
from suppliers: 

l. Cat.erpillar (D-399) engine/generators 4 to 5 months 

2. Absorption chiller (High temperature type) 6 months 

3. Absorption chiller (conventional) 4 months 

4. Electric chiller 4 months 

5. Boilers (Cleaver Brooks) 3 to 4 months 

6. PUillPS 3 months 

7. Heat Exchange=!3 2 to 3 months 

8. Incinerator 3 to 4 months 

9. Transformers and swi"':chgear 4 to 5 months 

I am also enclosing an energy analysis for the very latest site 
configuration which sho,vs the fuel requirements for the engines and 
incinerator on the basis of generating capacity being available to 
match the thermal needs of the site. Since a 0-399 Cat running 
continuously will generate about 500,000 KWH per month, two machines 
must be available at least 5 months of the year. For this reason and 
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Mr. Willi~m Reeves 
.St. Charles Associates 
June ~, 1977 
Page 2 

to allow for scheduled a.nd unscheduled maintenance, a third mel_chine 
is strongly recommended for reliability and also to permit you to 
charg~ SYillCa a meaningful monthly dema~d. 

Sincerely yours, 

GAMfJ}~r'OGER' INC. 

Ion Caloge:::-

Encl. 
IC:cjb 
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PRELIHINARY LIST OF EQUIPMENT TESTS 

Final design specifications will include standard and special tests for 
all major pieces of equipment to be conducted by the manufacturer to 
show compliance with the specification. All readings and measurements 
will be submitted by the manufacturer to the owner before authorizing 
shipment. 

Acceptance tests for the equipment will be conducted on the MIUS site 
by the supplier for a specified period to show adequate performance 
under actual conditions with all results to be submitted to the engineer 
before approval of final payment. 

Major equipment to be factory tested: 

a. Engine/generator 

b. Switchgear 

c. Chillers 

d. Boilers 

e. Incinerator 

f. Rotating-disc contac tor 

Procurement specifications for the above equipment shall include detailed 
procedures for factory testing. 
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B.3 Specifications 

• Thermal Distribution Specifications 
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OIST~/5UTION pIpING 


JolhrilS-~~E. TnVD ~ ~ 'S 


Manufacture & Properties 
Johns-Manville TRANSITE Pipe is an asbestos
cement product. It is composed of an intimate 
mixture of Portland cement, silica and 
asbestos fiber. The material is complately 
free from organic or metallic substances. The 
pipe is formed under pressure on a steel 
mandrel creating a dense wall with a smooth 
interior surface. Final curing of the product 
is done in an autoclave employing high 
p1"essure steam for dimensional and chemical 
stability. 

TRANSITE pipe is an asb03stos-fiber-reinforced 
product. The asbestos fibers have a tensile 
strength as high as 400,000 psi and the fibers 
are oriented in the material in such a way as to 
utilize their high tensile properties for maxi
mum reinlorcement and stress resislance. The 
high strength of TRANSITE pipe may be 
demonstrated by examining the hydrostatic 
and crush strengths of each size and strenglh 
of pipe. (See below.) Continuous plant testing 
assures the maintenance of these high 
values. 

Flow Characteristics 
TRANSITE pipe comes in 10' and 13' lengths. 
The long length, its smooth interior and 
factory-made close-tolerance joint make 
possible a coefficient of C =140. This high 
carrying capacity can result in the use of 
smaller diameter pipes and lower pumping 
costs. 

Hydrostatic Strenglh 
Each standard, random and short length of 
Transite water pipe is designed to have 
sufficient strength to withstand an internal 
hydrostatic pressure listed In the table below. 

ROUTINE CLASS '00 ISO 200 
HYDAQST:'TlC 
PA ESSUA E, PSI 
(S seccr.d d.Jt~II) TEST PA!:SSUAE :150 525 700 

SAJ.4PLlI'IG" 
CLASS 100 .SO 200HYDAOSTATI~ TEST 


PAESSUrll!!. P;' 
 TEST PAESSUAE .ro 600 BOO15 so!-ccr:·~ c·... ell) 
• 	Cr.~ 5~Z::<j~' ''''r:-;.I''I I" e·I~'"., ..00 IS ltSlN t':l pr.~s ...... n sh~""" ald 

(:-ten re= ..~".j toJ ro-.I('''. ;r'Ss.t.;oI_. 

Flexural Strength 
Each standard length 01 Transite water piiJe 
in sizes 4, 6 and 8 inches has sunicient 
strength to withstand, without failure, total 
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loads listed in table below, when applied at 
the third pOints 01 a clear span at a minimum 
rate at least 500 Ibs. per second maintained 
for five seconds. The supports shall be 9' aPlirt 
except that, at the manufacturer'S option, 
lengths greater than 12.5' may be tested on 
supports 12' apart. 

NOMINAL TOTAL APPLIeD LOAD, POUNDS 
PIPE SIZE, 

INCHES CLASS 9' SPAN 12' SPAN 

100 1200 
4 150 1470 -

200 lB70 
100 2BOO 2100 

6 150 3700 2600 
200 4900 3700 
100 5330 400lJ 

8 ISO 7600 5700 
200 10130 7600 

Design Approach 
The strength of asbestos-cement water pipe 
must be sufficient to wilhstand the combined 
forces of internal hydrostatic pressure and 
external loads. Furthermore, th.e conditions 
under which the pipe is installed have a direct 
relationship to its ability to resist these forces. 
Therefore, satisfactory pipe performance in 
field service requires that the bedding condi
tions, as well as the internal and external 
forces acting on the pipe, be taken into 
consideration in selecting a class 01 pipe for 
any given installation. Sound engineering 
practice requires that adequate safety factors 
be applied to strength requirements to insure 
performance under less than ideal conditions. 
Research tests and the application of 
statistical analysis have shown that asbastos
cement pipe strength may be graphically 
illustrated by combinedloacing parabolic 
curves. The combined-loading theory 
developea by the late W. J. Schlick is 
presented in detail in the AWWA H2 Handbook 
"Standard Practice for the Selection of 
Asbestos Cement Water Pipe".) (AWWA 
C401) 

This handbook has been prepared so that 
design engineers may quickly determine the 
correct class of asbestos-cement pipe to use 
urider various combinations of internal 
pressure and external loading. Curves are 
Included in this handbook to expedite the 
selection of the correct pipe class. Detailed 
analyses of the various slructural factors 
affecting pipe design and selection are treated 
under separace headings. 



. :' 

IIO~.IINALCrushing StrengZh 	 CRUSHING STRENGTH PER LWEAR FT. LB 
PIPE SIZE,

Trilllsi :il w:lt~r pipe has the crushing strcng:h indicated 	 cLASS 100 CLASS ISO CLASS 200ItICHES 
i,., !he tilble t:> the right when tested in accordance with 4 4 , 100 5 .400 8,roO 
the ASH.l 3·Ed;e Searing ~.lelhod . 6 4,000 5.400 9,000 

8 4.000 5.500 9,J00 
10 (.~oo 7.0CO 11,000 
12 5.200 7.WO II.BOO 
14 5.200 8.600 13.500 
16 5 .flOO 9.200 15.«('') 

Physical Characterisiics 
PIPE & COUPLING DIMENSIONS (INCHES) 


STANDARD LENGTHS (NOMINAL) 
 ".: ~ 
SIZE CLASS 100 -: .': ~ 

P,p<! 0 D. OJ 0. 0,- D. 0 . " L 
PIP= SIZES STAND~RD LENGTHS in.: :")~s min. r.1la. 

~ .. 10' 4 ¢ .OO 4 .64 4.£0 5.30 6.3a 4 . 76 ' . i9 5.1~1 7.OC 
6 6.00 6 .91 7.07 7.65 8.e~ 7.03 7.05 7.¢O 7.00 

6" 10' {, 13' 8 8 .00 9 . 11 9.27 9.95 11 .05 9.23 9 .22 9 .57 7.00 , . 't""";10 10.00 11.(0 13.25 11.30 11 . 77 7.00 I _ 

12 12.00 13.oW 13.CO U . la 15.70 13.56 13.69 14.o.s 8.00 
8" !~. rc :6" 13' 	 " .24 " .9~ " .~2 

, ' . 

14 13.59 15.07 15.23 15.95 17.39 15.20 15 .(0 15.80 9 .CO 
16 15.50 17 .15 17.31 11l .D:l ''J.es 17.28 17.54 17.94 9.00 

CLASS ISO : ~-'. 
Weights 4 4.00 4.81 4.91 5.55 a .67 4 .93 4.91 5.27 7.CO 

6 5 .85 6.91 7.oi 7.65 8.905 7.03 7.07 7.37 7.00 
8 7.85 9.11 9.27 9.85 11.52 9 .23 9.27 9,57 7.00 

I 	 CLASS 100 CLASS 150 CLASS 200 10 10.00 11.65 11.B2 12 .(0 14.51 , 1.18 11.82 12.12 7.00 

12 12.00 13.92 14.oa 14.66 17. 15 14.04 14.0a 1':.J8 8.00
PIPE! PIPE CPLG PIPE CPLG PIPE CPLG 
'4 14 .00 16.22 lS.Ja 17.10 20.00 16.35 16.33 16.13 9 .00SIZE, WGT La:; WGT WGT LSS WGT weT LBS WGT 16 16.00 18.46 '8.G2 19.34 22 .~ 18 .59 18.62 18.97 9.00

niCHE:; i PE~ ;:T- EACH PER Fr EACH PER FT" EACH CLASS 2lJO 
4 6.1 6.6 7 .2 7.4 8.8 7.4 4 • .00 4.81 4.97 5.55 6 .67 4. 9J 5.22 5.57 7.00 

S I I. 1 10.6 12.3 11.3 14.5 12;4 II 5.70 6.91 7.07 7.G5 9.10 7.03 7.26 7.56 7.00
IE IS.s 13.5 18. 7 17.5 22.2 18.9 8 7.60 9. " !I.27 9.a5 11.66 9.23 9.J9 9.74 7 .00 


1!:' 22.7 17.1 29.9 a .8 34 .5 28.9
I 10 !I .6J 11.60 11.82 12.40 14.69 11 . 7a 11 .77 12.12 7.00 


12 

I 
32 . 1 20.4 41.0 41.5 43.2 46.8 
 12 11.56 13.92 ".03 1~.68 17.48 14.04 14,OJ 14.38 8.0a 

14 13.59 16.22 16~8 17. 10 20.(2 16.35 16.(8 16.88 9 .00g 33.2 37.1 55.0 e~.2 64.7 n.7 
16 15.50 la.46 18.62 19.3( 23.11 18.59 18.79 19.19 9.0015 SC.:l ,(3.6 69.3 81.0 63.7 91.8 

• Su!'Jje'Ct 10 manutaclurin~ toler::Joces. 

" , '" 
 . .- ". 

l 
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0I 	 9 
Q 

i 	 1 1(/"/0{'/,<, ,,/ " ,. , rY. ::.:::;
I j l'
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Corrosion Resistance 
Pictured t:<!!o'''' are pipe samples taken from in-service ous installations for mine drainage, in cinder fills and for 

lines-many years old-where a!:lgressive waters and sal! water disposal lines are further evidence of Transite 

soils have been the best indices of Transite pipe's pipe's high stability, maintained hydraulic efliciency and 

resis:ance :0 corrosion ,inside, outside, and all-the-way long. economical performance. They document why 

t!'1rough . Transit'! pipe is immune to rust. electrolYSis, Transite pipe is considered the most corrosion-resistant 

galvan :c a:'ld e!ectrochemical types or corrosion. Nurner- water pipe in general use by the water works industry. 


:·:...:·:.....v 
.,~::.:..::,;J£. 

r!' 0' 1.... ".I.. ....... TIO:"t .. LI:el:ra. 
·cr; ... ,. ' " ,.,
ru"! c' ~O!~ ":"~ 
:-r i\I:~ ... ·~ ·tl::J 1:l5! 
.~nt 0' Sc."'tc.!. 21 , ...,,, 

OAT~ 0' 1!"f~T"'LLATIOH . . 19ll 
"LAC!: \ '; .n:·hrt ! l '" 
toeA fUR' 0' WA r~R Au'e"••• 
DAT[ 1t'[ ...O'l!O 11)52 
LEU(;h. 0' 5!~'f'IC!' . .. 2': ,. ...1, 

DATE: 0' INI,T'ALLATlOl't . 1937 
P'I,.ACa: N~<'1:" c...o,,"__ 
D"'TE A!"Oy!tt ~·962 
LENCTH 0'- SERVICE . 25 ,.••" 
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Jonns-fu'JanVll ~ ~'e ~J~ 
Tem~-Tu~e® Pressure PaLQ,B 

for conveying chiHed water and tow tempera-iura 
hot water (35-210°F) Sizes 3"-30" 

lUTro~ .. 1 
.~~ 

fit" ";a" . 
19n 

• 	 INSTALLS FASTER THAN MANY OTHER 
INSULATED PIPE SYSTE~.lS 

• 	 COSTS LESS INSTALLED 

• 	 OUTPERFORMS OTHER INSULATED PIPE 
SYSTEMS NOW AVAILA6LE. 

This factory-insulated pipe is designed espe
cially lor ce;,tral heating/cooling systems in 
multi-building projects. 

Description 
Factory insulated underground pipe - one unit 
that is completely non-metallic . 

TRANSITE" CASING. Light and rugged auto
clave cured asbestos-cement resists corrosion 
from aggressive soils and water. Withstands 
normal field handling associated with pipeline 
construction. Meets broadest range of earth 
loading ccnditions. 

POLYURETHAN: FOAM INSULATION is 
bonded between a lined casing and core, and 
capped at both ends with water and heat 
resistant end seals to ensure complete 
encasement ... to maintain high thermal 
efficiency. 

TRANSITE E?OXY-lINi:O PIPE CORE. Pro
vides max:mum flow rates (C = 150) and 
eliminates internal corrosion. 

R ING-TITE e COUPLING with rubber rings 
provides proven. water-tight seal ... permits 
quick easy assembly. even in a wet trench 
· .. allows expansion and contraction in the 
joint ... eliminates need for locps, conven
tional expansion jOints and other costly 
accesso~ies. 

~~~~¥t[;B,;~}i*J~ 


;i~~11~;~~:~ 

?~ ~'~';d;'J1~ii:;:C~i 
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Approval or Acceptance 
TEM P-TITE Pressure Pipe is manufactured 
and tested in accordance with Johns.Manvilie 
Material Specification. Performance require
ments for individual component parIs, as 
indicated in the J-M Specifications. meet 
or exceed those covered in the following 
specifications: 

ASTM-C296 AWWA-C400 
ASTM-C428 ANSI-A165.3, ANSI-J8.7 
ASTM·D1869 Federal SpeCification SS-P.3S1c 
ASTM-C541 (Upon application) 

Cost Comparison Data 
b"sis - 8" diameter 
100 It. of pipe • no expansion loops or joints 

Fi .ld Aga1 i.d 

I"""a.le-d SiSI.mS i----".-;...;--'-'--..:c""" 

f>::':; '<."I 
MAlI",.al I"S:,alll.lIon Grad."!) 01 SO.Clal 

0'1.""0- S,SI• ...,S 

This chart shows the relative installed cost of 
8" Temp-Tite pressure pipe a3 compared to a 
range 01 other systems. The cost of requ ired 
expansion joints and/or loops is not included . 
The above comparison provides for all 
materials, labor and normal excavation and 
back fill costs. Special grading or drain ing 
systems normally required under wet trench 

IYla . UJ· 	 Ring in Coupling Groo'/e conditions is estimated as shown. 

B-93 

http:MAlI",.al
http:SYSTE~.lS


--
Product Detail 
TE~.IP·TlTE Pressure Pip~ conforms to the dimensions shown below. Each pipe is properly machined on e<lch end so ;:]s 10 
l<lci:ita:e joining the pipe sections wilhout damage and 10 autom<ltically provide an end separation of pipes in each coupling 
assembly. The pipe ends are also com;lati!lie with the coupling so as to provide accur ate confinement of the rueeer sealing 
ri;1S;s. 

TRl"~IT[ -

",be,:~,·Cemtnt 

Jr~=::;i..,-/I 'r- [Z7l
v'"'-..... 	 -

I 	 po" -20 mil 

F D, 	 DJJ 
I 

.... 	
,/ 

- -- - r--- ,---- - .- .!!!l_ E.!L
I r, 

+

! 


~ 

12 Clil un;nE -y.d 	 l~ --" 
Rutibet Ri",1 

'---+-- 'QlJUtlUUln. fum!1 ! 

Pip. 
Si~~ 

D D21.. 03 D9 Dc D9c 06L 07. F Oal T1 

3 I 3.00 3.89 '4.00 4.06 6.00 6.92 4.58 5.59 4.02 I 0.97 

4 3.95 4.85 4.97 5.03 8.00 9.02 5.55 6.67 4 .99 1.48 

6 5.85 6.96 7.07 7.13 9.00 9.88 7.65 8..95 7.09 0.94 

8 7.85 9.16 9.27 9.33' 12.00 13.22 9.85 11.52 9.29 1.33 

10 10.00 11.71 11.82 11.88 14.00 15.07 12.40 14.51 11.84 1.06 

12 12.00 13.97 H.OS 14.14 16.00 17.48 14.66 17.15 14.10 0.93 

1~ g.OO 16.27 16.38 16.44 18.40 20.15 17.10 20.00 16.41 0.98 

16 16.00. 18.51 18.62 18.68 20.80 22-.80 19.34 22.64 18.65 1.06 

13 18.00 20.99 21.10 21.00" 24.00 25.78 21.85 25.12 21.13 1,45 

20 20.00 23.33 23.44 23.44" 25 .... 5 .. 27.80" 24.16 27.65 23.47 1.00 

2·~ 24.00 28.01 28.12 28.12" 30.00 32.85 28.84 32.92 28 .15 .94 

30 30.00 35.05 35.16 35.12" 38.00 41.40 35.88 41.18 35.19 1.44 

·:.'iniJr.!J1OI valu~ normally greater than thi5 ""Dimension Dc Is 26.85 from Long Beach Pfant 
.. Dgc is 28.lS" , .. " 

sizes, lengths {nominal} and weights 
APPROXIMATE 

WEIGHTS OF PIPE 
I INCLUDING COUPLING 

Sizes Lbs., Ft. 

3 13.2 -~-- 4 19.3 
6 23.1 
8 39.9 

10 50.7 
PIPE SIZES STARDARO L.ENGTH5 (L) 12 72.8 

SHORT LENGTHS (l) 
IdOA /.IfE 

14 96.4 
3"' &~. 10' 3'·3" 6'·9 w 

16 123.8 
6· 	 13' 3'·3w 6'·6· 18 147.5 
a- thru 30- 13' 6'·6" 6'·6" 	 20 190.0 

24 271.0 
30 417.0 

For inlor ..~~:io" c;n :;izl!~ 1". 1 \-~". 1 lI.... 2", COP?l!f Cor. Ter.lj)--Ti!~. and 2". 2 Vz". 3",4". S". 5" Kool-Kerl!!. selt your John~·ManYill .. Pip.. 
re~r~se:-:~~:Fv~. 
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minimum crushing strength • Recommended Design Temperatures 
(casing only) 	 and Pressures 

Pipe Size 	 Lbs. Per linear Ft. Maximum Water Temperatures Oper aling Pressure 

Continuous Surge'3" thru 10" 	 1500 130 psi 
12" thru 30" 2400 210°F 230 c F 

150 psi
200°F 220°F 

• The tp.mporary sur~e 2. iJO'Nance shown p~oYic'!s for un~O:~$ee.1 
• AST M 	3-~d~e bearin~ method. operatina malfuno:fions and is not rccomrne"ce~ as an intf:r:-:1 :r.~r.r 

operating level. However, in no ins:ance is Tei.);l·Tj:~ p;pe re,:om
mended to be u~ed in excess of the for~"ing con(j ;:;On5. r"garcl~.. of 
pressure. 

Coefficient of Expansion for Wet
thermal expansion Transite=4.5 x 10- 6 inlinrF 

.[,1"....... i.oa r..... ::;'K_ ;'" .... ch 1."11'1'1 fI' I:"~....d "" n.ot c",""vl~:I"' •. S".e;'"1 tiel •••'" D'I".....ds ..~n.'I•••:" _ "" ' " ,,,",,,,,,, Q' 2'-, 1h." "" .... . .,."" .... 
",o..i4.... s.p.c. ''''': 7 '",cto, 01 II- to, • l"lO ' I 1.,,"p.'~lv'. C".I"'C•. 

Comparati~e Thermal Data 	 ECONOMICS 

CHILLED WATEREXAMPLE' COLD WATER TRANSMISSION 

Example:


Air SUltJ.ce Average ' T ~mp. z SO F Conducllv,ty 015011 = 15 

CO!d ·,'.-. ter Scp~tJ z "0 F Cover :0 center line 
 5.COO· 01 8 ·' Bare Sleel Heat Gain =~OS.OOO 
cord \'Va:~r AehJ'" - 55 F 01 pipe = 6· 

5.COO· 01 8" Temp·nc Heat Gain: (0,000 
Net Dill. = J.5.5,GOO 6TU/HR. 

, -- .. 
"B.1 SI(£, -- , ,-- --- In 1 year (8760 HRS.) Heat Gain = 3,109.600,000 

..: , -,' 
,-

BTU, or 259,150 Tons/Yr . Assuming SefTon/Hr. 
LI.. ':.: -
.,..---,,-	 the additional cost per year for not insulating'" 0_ 
-0 -'

,,-	
will be approximately 512,957. If cost of money_0 ,,- " 

o 	

f,..---f-.--~:::: 
coo:c- is 7%. the present worth of this Heat Gain is: 
:::J $ 53,124 in 5 yr. period 
~ .' l-------
Cl 	 $ 91,01.0 in 10yr. period 

$137,215 in 20 yr. period 
This does not consIder the rurther adverse effects 

., ,. of inflation, nor changes in energy costs. 

T£"~ ~.TIT: 

'0'" PIPE SIZE 

ECONOMICSEXAMPLE" HOT WATER TRANSMISSION 

HOT WATEn 


~AI( S'Jdace Average Temp. = (0 F Conductivity 0' 5011 15 
Hot \\'ater SU;:l;:lly = 200 F Cover 10 centH line Example: 

~Hat "'alel Relurn - SO F or pIpe S· 
5.000' 01 8" Bare Steel - Heat Loss = 1.790.000 
5.000' 01 8" Temp-Tile - Heat Loss = 2:)0.000 

,-'
, ---	 Net Dill. ~ 1.500.000 6i"U/~R. 

e'A£ S.!H .,- ---	 In 8 months (5840 HRS.) Heat Loss. ,- ---	 - 9,110.400,000 BTU. Assuming a million BTU's 
--- ..------ ~ 

Pl ... ' .... IFlAI'.,,"i,T( to be worth 51 .50. the additional cost per year,- f-.- 
~--- ..-- L--- for not insulating will be approximately 513.581.L-

However, if cost of money is 7%, the presentL-----
.worth of this Heat Loss cost is approximately: 

'r"~~ , 
$ 56,030 in 5 yr. period

':"lrl ~ $ 95,990 in 10 'lr. period -
$144,777 in 20 yr. period 

11 105 :0 This does not consider thp. further adverse effects'" of inflation, nor changes in energy costs . 

• Johns-Manville can provide you witn a detailed heal loss/gain compuler analysis which will incluce a 

finanCial analysis if so desired. Your Johns-Man'JilIe repr.:!sentative will be pleased 10 advise you of the details. 
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8.4 Thermal Fluid System Data 
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8.6 Preliminary Reliability Assessments 
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B.6.l PLANT 

Reliability assessments for ~he ~IIUS plant subsystems are discussed in 
this section. Additionally, a Hajor Plant ~Iachinery Equipment: and Plant 
Sizing, Redundancy table is presented on the following page. 

Electrical service. If the plant were to operate in ~he isolated mode, 
multiple engine generators would be mandatory. Prior experience and 
prudence would dictate at least two engine/generators beyond those based 
on one engine being out of service due to scheduled maintenance and one 
being available to replace a malfunc~ioning unit. In general, therefore, 
if N is the number of engines required for normal operation, N~2 should 
be installed. In addition, when operated "isolated" ei~her an emerge:tcy 
utility connection is required or alternatively a third redundant engine 
is necessary, with its own separate cooling system. rnis would provide 
s~andby capacity for essential loads which are described as those nec
essary to prevent hazardous or unsafe conditions at the site under a 
complete electrical outage. 

On the other hand, an interconnected ~IIUS is relativel v free from the 
necessity of electrical redundancy since it has 100% backup from the 
electric utility. 

Therr.lal service. The three sources of therr.lal energy in the~!IUS are: 
Engine/generator heat reclaim, incinerator hei~ reclai~ and oil-fired 
boilers. From the outset, even though, theoretically, the boilers 
are. not required Ivhen the other subsystems are functioni:1g nor.:tally, it 
was considered advisable to have full thermal capability with two oil
fired boilers. A further consideration in favor of providing boilers 
is that in the event the plant management decides to operate the plant 
without electrical generation, the boilers become mandatory. 

Other components of the thermal subsystem need to be backed up if their 
malfunction is likely to impair operation of the system. Generally, 
the approach used is to either provide t"o components ·..-hen one can 
operate at partial output or, where necessary, to provide a full standby 
unit. 

l'iastel,ater subsystem. This syste:n consists of tliO se?arate equal t-rai;15 
and it is possible to treat the water to acceptable levels with one half 
of the system dO'ffl through malfunction or scheduled c:aintenance. In a. 
total plant emergency the influent can be diverted to ~~e existing lagoons 
and the system bypassed. 

Solid waste processing subsysteo. This syste:n was not planned ;'I1tn any 
equipment redundancy because, in the event of tr..alfunction o",! fail:.:-re. 
lasting for more than 2 or 3 days, the waste ~'oulcl. be disposed of by 
cor.unercial hauler. However, the i;1cinerator ca?acity is ap?roxi::!a.-cely 
t~iice the projected initial collection rate. This ~..ill pe:-:Ji: f~st 
incineration of any accuI:lulated I-ias"te by operating on a c:::mti,,'..loUS tlc-sis 
a~ the rate of one ton per hour. 
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B. 6.2 DISTRI BUTIaN A'iD TERHINAL SYSTHI DEVICES 

Pumping of hot and chilled I.ater is performed I"ith a pumping system which 
provides duplication backup. This measure greatly increases the reliability 
of the MIUS at reasonable cost. 
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8.7 Solid W~te Subsystem 
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STUDY OF THE SOLID WASTE SUBSYSTHI FOR ST. CHARLES mus 

Introduction 

This report has been prepared by Resource Recovel~ Services, Inc., 
Woodbridge, New Jersey, to assist in advancing the Conceptual Design 
of the MIUS Solid Waste Subsystem to the preliminary design phase. 

Solid Waste Quantities and Characteristics 

Solid waste generation rates and characteristics have been studied and 
reported by the United States Environmental Protection Agency and other 
groups such as the National Center for Resource Recovery. Estimates of 
the Municipal Solid Waste (~IS\~) rates of generation range up to 5.2 
pounds/person/day. However, actual measured quantities have been on the 
order of 3.0 pounds/person/day. These figures were compiled in the late 
1960's and have increased somewhat. However, 3.0 pounds/person/day seemed 
appropriate to use in the MIUS case because apartment dwellers generally 
generate slightly less MSW per person than those living in equity housing. 

It has been suggested that the heat recovery incinerator be op~rated for 
approximately 10 hours per day; should waste production rates increase 
significantly, the additional material can· be readily handled by simply 
adding operation hours. This, in fact, would lower the unit cost of 
operation and make the economic picture even more attractive. Should addi
tional site energy be required, waste from outside sources could be brought 
in for processing within the system. Again, this would oenefit the economics. 

As a result of residency as provided by the expanded ~IIUS site, the waste 
generation rate will approximate 12,800 pounds of ~ISW per day. If the 
Pheasant Run Equity Townhouses are included, this would increase to about 
14,300 pounds per day. 

To determine the waste generated by the Village Center and peripheral 
commercial buildings (a total of approximately 250,000 sq. ft.), a figure 
of 2.0 pounds per 100 sq. ft. has been utilized. This yields 5,000 pounds 
of refuse per day. 

The refuse generated by the Stoddert ~Iiddle School has been estimated at 
750 pounds per day, on the basis of 900 students. The waste generation 
is summarized as follows: 
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Pounds Days Pounds 
Per Dav Per Week Per Week 

Residential 12,800 7 89,600 

Village Center and 
Periphery 5,000 7 35,000 

Stoddert I<liddle School 750 5 3,750 

TOTAL PER I'IEEK 128,350 

On a 6 day per week operational basis for the processing facility, 11,390 
pounds per day must be handled. This equals 10.7 tons per day for 
processing. 

In the event that the Pheasant Run Equity Townhouses are included, collec

tion would be increased to 11.4 tons per day for processing. 


Just as the MSl'1 generation rates vary, so do the estimates of compos~non. 
In 1973, the U.S. Environmental Protection Agency estimated the composition 
of MSW to be as follows: 

Paper 36.8% 

Ferrous I<letals 7. 8 

Aluminum 0.7 

Other Non-ferrous I<letals 0.3 

Glass, Ceramics 9.4 

Food Waste (Garbage) IS.5 

Yard l'1aste 17.4 

Plastic, Rub.ber 6.1 

Wood 3 . .4 

Textiles 1.3 

Other 1.3 


~tsw composition analyses have been conducted in various areas of the 
country, but for the purpose of this study, the analysis as presented 
above shall be utilized. This analysis is for the total ~rs\'l to be pro
cessed, which would include: household and commercial refuse, street 
sweep i ngs, tree and landscape refuse, park refuse and catch basin refuse. 

By Type, the ~1S1'1 would include refuse from Type a through Type 3, with 
the total mixture being somewhere between Type 1 and T:~e 2 waste. 
Fr.om experimental I..ork conducted by the ~ational Center for Resource 
Recovery and project involvement by Resource Recover! Services, Inc., 
it is believed that this refuse 'mixture will contain a moist~re content 
in the range of 25 to ~o percent, and will contain :ncombustible solids 
in t~e range of 15 to 20 percent. 
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SOLID WASTE COLLECTION 

Presently, twice per week refuse collection is in practice in St. Charles. 
Since in the summer months frequency of coWection tends to mlnlml:e vector 
and odor problems, the three-times per week collection with the ~lIUS de
monstration will be a bonus benefit. 

The following table summarizes waste generated per week as well as volume 
(volume calculated based on refuse density of 8 pounds per cubic foot):* 

Cubic Yards 4 Cu. Yards 
Pounds/ Cu. Yards Per Collection Containers 

Week Per Week w/Safety Factor :-leeded 

Bannister 
Apts. 13,100 61 30 8 
Crossland 
Apts. 4,400 21 10 3 
Wakefield 
Terrace 12,700 60 30 8 
I'lakefieid 
Hi-Rise 6,800 31 IS 4 
I'lakefieid 
Third Age 4,800 20 10 3 
Huntington 
Apts. 37,800 175 90 23 

TOTALS 89,600 49 

Consideration of site layout plans along with the cubic yards to be handled 
at each collection indicates a total of approximatel y 49 containers (not 
including Pheasant Run) for the residential areas. 

Altogether, eighty (80) 4 cu. yd. containers will be needed: 

Classification of Use Number of Containers 

Residential 49 
Commercial 25 
School 3 
Standby 3 

Total 80 

The scheduling of collection must be done to provide for three times per 
week collection on a 6 day per week basis yielding approximately 10.7 
tons per day (assuming Pheasant Run not included). 

In order to eliminate dumping of solid waste on a tipping floor prior to 
charging to the incineration system, and also to eliminate the utilization 
of a hopper and a conveyor system for the storage of municipal waste prior 
to incineration, two collection systems have been investigated. Both are 
containerized systems compatible with the incineration system and both 
meet the criteria set forth above. 

* Source: Based on project experience of Resource Recovery Services, Inc. 
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The first collection method utilized containers similar to the Dempster 
Dump£ter Standard Universal Containers (combination containers will be 
used). Although they are available in capacities up to 8 cubic yards, 
the container sizes to be utilized at St. Charles would be in the 4 cubic 
yard range. The reason for this will be discussed later. The vehicle 
utilized to pick up and transport the container to the incinerator facility 
is similar to a Dempster Dumpster GRD as shown in Figure B-7.l. 

FIGURE 8-7.1. DEMPSTER DUMPSTER GRD 
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This unit will pick up, transport and empty the containers directly 
into the incinerator charge hopper in the manner as shown in Figure 10. 
Addi tionally, a special container similar to a Dempster Kolecter ~Iodel 
L9 can be carried by the truck. A photo of this type of container is 
shown in Figure 6-7.2. It will be kept at the plant for collection of 
oversi:ed bUlk waste and white goods. 

In order to direct discharge the containers into the incinerator charge 
hopper, the containers must be limited to 4 cubic yard capacity range. 
The charge hopper for the incinerator is only capable of accep~ing a 
maximum of 4 cubic yards of material at one time, therefore, this is the 
limiting factor in determining container size. 

An estimate of the Capital Cost of this system follows: 

Quantity 

Dempster-Dumpster GRD 1 	 $28,000 

Model L9 Kolecter 1 	 2,500 

Containers 	 80 80,000 

TOTAL 	 $110,500 

NOTE: This estimate assumes collection 3 times per week. 

The second collection method is one similar to the Dempster Container 
Train System. These units are as shown in Figures 6-7.3 and B-7.4. All 
containers are standard 2 cubic yard capacity units. Approximately 5 to 6 
can be towed by a jeep or pickup truck at one time. Of course, these 
units could be utilized for single-family dwelling collection. Once 
they 	are towed to the incineration facility, they are dumped directly 
into 	the incinerator feed hopper with a container dumper similar to the 
one sholiU in Figure 6-7.5. Certain disadvantages of this collection 
system when compared with the first one presented are as follows: 

1. 	 The containers will require substantial maintenance, since 
they will be utilized "over .the road". 

2. 	 \'fuen left in apartment complexes, the containers could be 
subject to theft, as they could be towed by a car. 

3. 	 A greater number of units is required because of the small 
2 cubic yard capacity. 

4. 	 The containers would not be suitable for long hauls to a 
landfill as required for 06W disposal or backuu in the event 
of a breakdown at the incinerator. 
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MODEL L9 KOLECTER 

ThU 9 cu. yd. Kolecter handles the same amount of mate-

rials as the average dump truck body. It is carried sus

pended at rear of Dempster-Dwnpster and loaded in a 

point-to-point canvass of materials. Two doors in rear 

wall and two spring bal:mced doors in top are standard. 

Special Kole<:ters are available in other sizes. 

Photo ISS .t left shows how Kolecter 

is suspended at ten 0:. Dempster

Dumpster. Nole rar doors whicb 

allow Cor convenient loadinr oC 

Koleclu. When ID.3terials have been 

loaded up to sufficient leveL rear 

dool'3 are closed and loadinl is com

pleted by dumpinr IMterials throu\:b 

the top openinr. 

FIGURE 8-7 .2. 
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FOLDER NO. 9246 

The DEMPSTER 
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NOMENCLATURE ... 


Drop-Side 
Loading Door 

Cover 
Fastener 

Drain 
Plug Ball 

Housing 
Coupler 

Container 
.ifting Sleeves 

Lifting Ba~ 

Skid Rest 

CONTAINER FACTS 
• Train containl!r$ are availabfl! in two models. 
the recessed wheel and outrigger \'Iheel, and 
in two sizes-ro'Jr and five cu. yd. All models 
are fabriC3t~ of the finest steel with extra 
strength welding. top quality component:; and 
reinfcrcement at all points of strain and wear. 
To reduce rr.aintenance costs. each container 

Ir. adt:ition te the ~rco·sic= models. an Here is a clos~·up of the c~!Jpling mech·receives tile famous Demps!er eight·step shot·
~r."e·front rr.ooje! with' C:J!rigger wheels anism and the iifting b~r le3turad onclast and painting finish including a special
is also available. This mode! :"las all thd the train containers. A simple Ilip latche;loxy paint which is tough and long·lasting.
t~~t;:es of the dro~-~id!! model. ir.c:t:d releases the locking socket from the ball Each container is scientifically balan,ed so 
ir.b the Icng life. ;:eC;lrer.e!ny!on anti· connection. The "T" lifting bar is dethat one man at the lifting tube bar can easily
!C4tte: ccver. signed to permit use by two men wheremove a fully loaded container. 

necessary. A safety locking chain is pro-
FIGURE 8-7.4. videa. 
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Shee1 No. DC\J-SO€ 

Dempster 
Dumpster 

Ground level 
type 

S1ngle Cylinder 
2000 lb. capacity 

Systems PACKER DUMPEHS 

FOR USE WITH PACKER MODELS: SP40-42, SP48-42, SP62-42 

II 
ng 

~ er ~
 

.~.. 
In 
:h 
II 

STANOARD FORK - Recommended tor ground level applications 
witn use of existing containers. Dumping sl~ve5 are welded to 
container sides :'It ~ork height. Container can be easily pushed 
into position tor dumping. 

DROP FORK - Recommended tor ground level acclications where 
side or end mounted dumping sleeves are not desirable. Bottom 
mounted dumping sleeves eliminate projections - prol/ide best 
.arrangement tor containers h3ndled in train. 

OUMP'-IASTER ATTACHMENT - Designed tor use with 2 or 3 cubic 
yard Dumprr.as:er cor.:alr.ers · - no container modifications reo 
Quired - cC!'Ita'ner is rol!e-:l between Icrks; hinge gate is closed 
and locked ter cumoing. CUlT'pmaster u"its can serve as an alter· 
n.ate ha"oling r.:ethc;;:I. 

HYDRAULIC POWER 
Dumper's hydraulic power is drawn from packer's 
power unit When dumper is in motion - packer 
head will not move. 

CYLINDER 
5" X 22" stroke double acting cylinder. 

CONTROLS 
Manually controlled dump action. 

CONTROL VALVE 
Self-centering, counter balanced valve regulates 
hydraulic flow, stabilizes load during dumping, re
duces shock and prolongs machine life. 

OPERATING SPECIFICATIONS 
30 second cycle time (approximate). 

45 degree dump angle (approximate). 

2,000 pound dumping capacity at 36" from torque 

tube. 


STANDARD FORK 

45" Standard fork spacing. 

29" Standard fork height. 


DROP FORK 

20'" 00 Standard fork spacing 

811.' Standard fork height 


OUMPMASTER ATTACHMENT 

Designed for 'use with 2 or 3 cubic yard 

Dumpmaster containers with six inch castors. 


Optional leading hopper is recommended to facilitate 
proper feed. eliminate spillage. and provide additional 
materia! storage. 

Dumper attachments are available for a variety of difter· 
ent applications. 

FIGURE 8-7.5. B-125 
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An estimate of the Capital Cost of this collection method follows: 

Quantity 

Container Collection Vehicle 1 $ 6,000 

Container Dumper and Hopper 1 3,600 

Containers 150 75,000 

TOTAL $84,600 

NOTE: This estimate assumes collection 3 times per week. 

Due to the maintenance savings with the Dempster-Dumpster System (Option 1) 
and the fact that the containers and vehicle are more versatile, Option 1 
is recommended. The same vehicle with larger containers can be utilized 
to collect and haul OBlv to iandfill, and also it can be used for trans
port of incineration ash. Option 1 also has a much better chance of 
being comoatible with systems of local collectors and haulers should the 
use of their services ever be desired. 

Oversize Bulky Waste Disnosal, 

The Conceptual Design Report recommended separate collection of bulky 
wastes. The suggestion was made to designate 'certain days each month 
when the bulky items II/ould be placed adjacent to the regular collection 
hopper. The Dempster-Dumpster type vehicle with a large, 9 cubic yard, 
container would then travel to the various pickup sites and remove these 
items. 

An alternative would be to have these items collected along with the 
regular ~~W. Then, as the material is emptied from the containers at 
the processing facility, these bulky items would be removed and de
posited into containers at the processing facility. Since the con
tainers of MSW will be dumped directly into the incinerator feed hoppe::
and not on a tipping floor, separation of these items \;i11 be more 
difficul t. 

The recommended approach, therefore, is separate collection at the usual 
disposal container location. The bulky waste could then be hauled 
directly to landfill, or brought back to the processing facility for 
sorting and salvage. In most parts of the country, ";..hite goods", major 
appliances, have a value to scrap processors. This value is typically 
about Sl.OO per hundred pounds. A local scrap processor should be 
contacted regarding interes~ in this material. If "white goods" may be 
sold, they would ce removed from the other bulky items . The o~~er bulky 
items would be transported in containers to the sanitary landfill fer 
disposal. The "white ioods" would be transported by the same method to 
the scrap processor, or alternatively, the scrap processor would provide 
containers and transportation for this recove::-able material. 
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Bulky wastes cannot be disposed of via the incineration/energy recovery 
system, however, "white "goods" do have a value if the proper market is 
located. The remainder, furniture, etc. would be disposed of in sani
tary landfill. The same Dempster-Dumpster type truck and containers 
(although larger, up to 15 cubic yard capacity) will be utilized to 
handle this material. 

Solid Waste Processing System 

The solid waste processing system recommended is the starved air type 
incinerator. This unit is proven and simple to operate and is a rela
tively inexpensive piece of equipment, with little or no additional air 
pollution control equipment required. 

The basic unit consists of two combustion chambers, the primary chamber 
to which the MSW is introduced and the secondary chamber equipped with 
an afterburner for complete combustion of the off-gases. 

Once the primary chamber attains operating temperature, auxiliary oil 
burners are shut off and the combustion is self-sustained. Oil burners 
continue to operate in the secondary chamber throughout operation. The 
exhaust gases may then be sent to a heat recovery unit or exhausted 
directly to atmosphere. A diagram of this unit and description is shown 
in Figure B-7.9. 

Incinerator Manufacturers 

The following firms manufacture and market small modular incinerators 
wi th heat recovery equipment. Incineration units are of the controlled 
air type and"are available in the capacity range as required by the St. 
Charles ~IIUS. Therefore, they are all deemed as candidates to provide 
equipment for the project, although each have had varying amounts of 
actual field experience. 

Comtro Division 

Sunbeam Equipment Corporation 

Lansdale, PA 19446 

Tel: (215) 699-4421 


Consumat Sys~ems, Inc. 
P.O. Box 9579 

Richmond, VA 23228 

Tel: (804) 746-5264 


Environmental Control Products, Inc. 
P.O. Box 15753 

Charlotte, NC 28210 

Tel: (704) 588-1620 
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Kelley Company, Inc. 
6720 Nor~h Teutonia Avenue 
Milwaukee, WI 53209 
Tel: (414) 352-1000 

Progressive Equipment Company, Inc. 

1330 Blue Hills Avenue 

Bloomfield, CT 06002 

Tel: (203) 242-0721 


Existing Installations 


There are several modular incineration units with heat recovery installed 

in municipal facilities throughout the country. Two of these installa

tions were visited in order to gather first hand operational information. 

A third. installation, handling office type wastes, was also visited. 

This section presents a review of the installations visited as well as 

two others which handle municipal solid waste. 


City of Siloam Springs, Arkansas 

Eugene Green - Superintendent 

Tel: '(501) 524-8512 


This facility which is owned and operated by the City of Siloam Springs 
has been on-line since June 19i5. The installation consists of two 
Consumat I-Iodel C-550M/CRS-504 Units. Design capaCity was 16 tons per 
day charged on a 10 hour basis. However, the facility has been handling 
more than the design tonnage since more refuse is available and a greater 
steam demand exists. Refuse trucks are scheduled for arrival to elimi
nate a pile up of material in the covered tipping area. ~Iunicipal 
waste is dumped on the concrete floor and then a bobcat type loader 
pushes the material to the incinerator charging units. IVhen a unit is 
ready for charging, a green light comes on. IVhert the loader operator 
sees the green iight, he pushes a button on a pushbutton station sus
pended from the ceiling near the charge hopper. This opens the charge 
hopper door. The loader then pushes waste into the hopper. Then the 
operator pushes another button to close the hopper door. At this point 
the feeder unit automatically proceeds into the remaining steps of the 
charge cycle. Ithen the cycle is complete, the green light appears again 
indicating that the unit is ready to begin the loading and c~arging 
cycle. 

Ash removal is performed manually each morning. The waste in the units 
is allo\"/ed to burn down and cool overnight and the units are opened in 
the morning. A rake attachment on the bobcat type loader is utilized 
to pull the ashes from the unit onto a concrete pad. The ashes are 
then loaded into hoppers for disposal in a landfill. ~atural gas is 
utilized as the supplemental and the afterburner fuel. Approximately 
1 l-ICF of gas per ton of refuse is required. The operation produces 
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approximately 4500 pounds of steam per hour which is sold to the Allen 
Canning Company which can utilize additional steam. No serious operaLing 
difficulties have been encountered. Only one problem with refractory 
lining was developed, and this was due to the ash removal operator. The 
ash removal rake struck the door of one unit and knocked out a 1 foot 
square section of refractory. This, of course, would not occur if aut0
matic ash removal were installed. 

The facility, including tipping floor, ash removal pad, etc., is kept 
clean by daily wash downs .. ~o disagreeable odors were detected in the 
facility. 

City of North Little Rock, Arkansas 
Contact: Larry Faulkner 

Director of Technical Services 
U.S. Recycle Corporation 
Little Rock, AR 72207 
Tel: (501) 225-0660 

This plant, designed to handle 100 tons per day of municipal waste, is 
still under construction. Scheduled to begin operation within the next 
month, the plant will be managed by the City of North Little Rock. The 
facility will be operated 24 hours per day to supply the entire steam 
requirements of the adjacent Koppers Company creosote plant. Equipment 
installed consists of =our Consumat Model C-i200 Units with two dual 
ram feeders and two dual heat recovery systems (~lodel CRS-I005). 

The system is designed so that three of the four incinerator units can 
supply the steam requirements of Koppers Company, however a small pack
age fuel-oil fired boiler has been installed as a backup. All of the 
existing Koppers boilers are schedu~ed to be shut down. 

Automatic ash removal systems have been installed on each incinerator 
unit. A hydraulically activated ram pushes the ash into a quench tank. 
This tank is equipped with a drag type conveyor which moves the quenched 
ash up and into hoppers for disposal. 

Operating procedure at the plant will consist of dumping the refuse 
directly onto the tipping floor, where tNO small front-end loaders will 
push the solid waste to one of two ram type feeders, located at opposite 
ends of the building. These feeders will be activated by push bu~ton 
stations suspended from the building ceiling. This procedure is the 
same as is practiced at the Siloam Springs Facility. Only one operator 

l:srequire-cr for- ea.chpair of units. Two operators and one assistant I,ill 
be scheduled for the evening and night shifts. However, during the day 
shift, mechanics and other plant personnel (superintendent, weigh clerk, 
etc.) will be on duty. 
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Pentagon Heating Plant, VA 

Contact: 	 Lee Wiles 
Alfred W. Rogers, P.E. 
Air ?ollution Control Procucts, Inc. 
Mechanicsville, VA 23111 
Tel: (804) 746-4535 

The facility has been designed to burn Type 0 waste, consisting princi
pally of classified documents. The unit, a Consumat Model C-IOOO~th 
with a ~~del CRS-804 heat recovery system, has been in operation for 
several months_ Although equipped with an automatic wet ash removal 
system (similar to those described in North Little Rock,· Arkansas) and 
capable of operating 24 hours per day, the unit is only charged for 
approximately 8 hours per day, 5 days per week. 

Waste is hand loaded onto a flat belt conveyor which feeds the ram feeder 
device. The operator activates a push button on the control panel to 
open the charging hopper. From this point on, the charging operation is 
the same as in Siloam Springs and North Little Rock, Arkansas. 

The present unit produces 3000 to 5000 pounds of 140 psi steam per hour. 
Sufficient space has been provided in the building to install another 
C-lOOO unit. This additional unit would be utilized to burn office and 
other types of solid waste generated in the Pentagon rather than classi 
fied documents. . . 

A. brief description of tliO other fadIities which burn municipal so lid 
waste and recover energy, but which were not inspected, follows: 

City of Blytheville, Arkansas 

This facility was installed early in 1975 and consists of four Consumat 
Model C -760H Units along with four ~rodel CRS -804 energy recovery units. 
The facility was designed to handle 50 tons of municipal .waste per day. 
The four ur.its are batchfed on a 10 hour per day basis and ash is re
moved manually each morning. Approximately 24,000 pounds of steam per 
day are produced for use by.a nearby chrome plating plant. 

Groveton Paper Products 

Division of Diamond International 

Groveton, New Hampshire 


Contact: 	 Wal ter ~1cDonald 
Vice President-Engineering 
Groveton Paper Products 
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This facility was installed in 1975 to handle up to 30 tons per day of 
paper mill waste and municipal solid I .. aste. The unit is an Environ
mental Control Products, Inc. ~Iodel 2500 T equipped with an automatic 
ash removal system. Operational 24 hours per day, the unit produces 
4000 to 6000 pounds of steam per hour for use in the paper mill. One 
day per week, the unit burns the municipal waste generated by the town 
of Groveton. A conveyor system transports wastes to the ram feeder 
mechanism which charges the unit. 

Operational Experience 

As pres~nted earlier in this report, there are several facilities in 
operation throughout the country which are recovering waste heat from 
incineration of municipal solid waste in controlled air units. In 
order to assist municipalities considering this approach to solid 
waste disposal, during 1975-1976 the U.S. Environmental Protection 
Agency sponsored a project to evaluate small modular incinerators in 
municipal plants. This study examined the operations of three facili 
ties utili:ing controlled air incinerators of the type considered for 
use in the St . Charles MIUS. However, only one of the three included 
waste heat recovery. The -three facilities s"tudied were Pahokee, Florida; 
Orlando, Florida; and Siloam Springs, Arkansas . Siloam Springs is the 
installation with heat recovery. 

Key findings of the EPA sponsored study, are as follows: 

1. 	 All the incinerators examined operate on a batch feed basis, 
rather than continuously, within a 24-hour cycle; 'normally 
being charged for seven to eight hours; then burning down 
with the use of auxiliary fuel for approximately three more 
hours; allowed to cool overnight; with ash residue removed 
by an operator each morning before st'art of the next 24 hour 
cycle. 

2. 	 Due to combustion design, and without mechanical or water
operated air pollution control devices, the gases expelled 
by the incinerators into the atmosphere have very low particu
late readings. Stack emissions from the tested incinerators 
ranged from 0.03 to 0.08 grains of particulate matter per 
standard cubic foot of dry flue gas correcteq to 12 percent 
C02. 

3. 	 The efficiency of thermal processing was excellent. Weight 
reduction of the raw waste averaged 68% and volume reduction 
averaged 93%. Laboratory testing of the incoming waste and 
the residue revealed excellent burning rates. 



4. 	 One plant used ~2 oil as auxiliary fuel; the other two used 
natural gas. Natural gas consumption per ton of waste burned 
averaged from 440 cubic feet to 1239 cubic feet (approximately 
500,000 to 1,300,000 Btu per ton). Oil consumption per ton 
of waste burned averaged 18 gallons. 

5. 	 Variations in moisture content of the raw refuse ranged from 
20.8% to 49.9%. Variations in heat content of the municipal 
waste on an "as received" basis ranged from 2408 to 4353 Btu 
per pound. 

6. 	 The waste heat recovery system (Siloam Springs) produced 
47,425 pounds of steam at 100 psig from 8.3 tons of waste 
with an average value of 4353 Btu per pound. This gave a 
boiler efficiency of 72.8%. 

7. 	 Capital costs per ton of designed capacity for all buildings, 
site improvements and incinerators, completely installed were 
from $9,093 to $9,494 for straight incinerator plants. IVith 
energy recovery (steam production at Siloam Springs) these 
rose to $17,667 per ton of design capacity. 

Since the Siloam Springs, Arkansas Facility has waste heat recovery 
(steam production) and it was designed to handle approximately 20 tons 
of municipal solid waste per day, pertinent operating details, cost data 
and results of the EPA Test PRogram will be presented here. A ~ary 
description of the Siloam Springs Project was presented in the August, 
1975 	 issue of THE ~~RICAN CITY. 

The primary differences between the Siloam Springs facility and the one 
proposed for the St. Charles MIUS is that Siluam Springs has two Consumat 
/Ybdel C-550~1 Units with manual ash removal, while St.Charles proposes one 
Consumat ~~del C-1200, or approved equal, with automatic ash removal . 

The City of Siloam Springs had operated a landfill for waste disposal, 
however due to poor soil conditions and increased waste generation 
operation of the landfill in an environmentally acceptable manner was 
becoming extremely difficult and more costly. Allen Canning Company, 
a major employer in the city was faced with ever increasing costs for 
na~al gas to operate its steam generating boilers. As a result an 
agreement was reached whereby a plot of land owned by Allen Canning 
Company was leased to Siloam Springs for construction of a heat recovery 
incineration facility. The city constructed and now operates the facility 
which sells steam to Allen Canning Company. 

Siloam Springs has retained its landfill for disposal of ash and other 
non";combustibles, including oversize bulky wastes (OBI'I). \~aste collection 
and delivery to the facility. are performed by three compactor trucks . OS \'1 
and other non-combustibles are hauled directly to landfill. 
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A diagram of the layout of the facility is shown in Figure B-7.6. 
Photographs and a description of the facility are shown in Figures B-7.7 
and B-7.8. Figure B-7.9 is a diagram of one of the t\..o incinerator 
units, while Figure B-7.10 indicates the flow of gases through the unit. 
Figure B-7.1l indicates and discusses the gas flow control system for 
each incinerator. Figure B-7.12 is a materials flow diagram for the 
entire Siloam Springs solid waste disposal system. These figures should 
adequately serve to present and describe the overall system . 

.Stack Emissions 

The EPA Report indicates that visible emissions are infrequent. Occa
sionally, pieces of flyash are emitted and it is believed that these are 
associated with the explosion of aerosol, paint or other volatile 
containers in the lower chamber. It should be noted at this point that 
no other problems have been reported due to explosions within the units. 
No refractory or structural damage has been experienced at facilities. 
However, explosions do cause the off gases to pass through the after
burner chamber too quickly for complete combustion to occur, hence the 
visible flyash emissions. Other short periods of visible emissions are 
reported to be caused by disturbances in combustion air feed. These can 
be caused by air controls, loader. jams, and lag time in sensing and 
controlling systems. Brief periods of opacity of 5 to 10 percent were 
noted periodically, lasting as long as 30 seconds. These occurred 
sometimes during the injection of water into the lower chamber for tem
perature control and at others just after explosions in the waste. 

Since the burning rate in the lower chamber is controlled with water 
sprays, some steam is emitted when the sprays are activated. Because 
most of the visible emissions from the units tested are in the 5 to 10 
percent opacity range and not black in color, it is difficult to determine 
whether steam was the main contributor to plume opacity. It should be 
noted at this point that the St. Charles MIUS Facility will include 
sludge disposal along with solid waste disposal, steam will be emitted 
perhaps more frequently than was noted during the tests discussed. 

A series of three stack tests were conducted at the Siloam Springs 
Facility in October 1975. The first two were conducted entirely on the 
gas emitted by the waste heat boiler exhaust stack. Full steam pro
duction wa~ called for during these tests and consequently 100 percent 
of the exhaust flow passed through the boiler and out the boiler stack. 

The results of the two tests averaged 0.0302 grains per standard cubic 
foot of dry exhaust gases corrected to 12% C02' 

The third test was conducted with steam production not in operation. 
All gases from the incinerator were exhausted directly to atmosphere, 
bypassing the boiler. The result of this test was 0.0367 grains per 
standard cubic foot of dry exhaust corrected to 12% CO 2 , 

B-133 



-- -

// 
./ / 

/ 
,. 

OESIGNE 0 CAPACITY 

21 TONS PER OAY (10 HOURS) 

STEAM PROOUCTION 

10,000 loSS/HR. 

_STIAM 1.1-' TO 

ALL'" ~A__ '_. CO. 

----------- - --J---t" 

. " :':':'11 

FIGURE S-7.6. 	MUNICIPAL INCINERATOR PLANT WITH STEAM SOlLER 
SILOAM SPRINGS. ARKANSAS 

B-134 



.-

Siloam Springs has 

installed a 21 ton per 

day plant. Energy 

recovery from incinerat_ 

ing the municipal waste 

produces steam at the 

rate of 120,000 pounds 

for a 12 hour day. 

The photograph shows the 

insulated steam line as 

it exits the front of

--- ' 	 the building. The c::an

ninY, company that pur

chases the steam is 

located directly across 

the street • 

.	In this plant both of 

the 10.5 ton per day 

incinerators are en

~ ~- . 	 closed by the building.
, :. -. .. .

. .~ 
Large overhead doors 

per.nit co~plete opening 

of the units for ash 

removal. 

Steam production equip

ment is installed on a 

balcony above and be

tyeen the two incinera

tors. 
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FIGURE 8-7.7. SILOAM SPRINGS. ARKANSAS 
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Figure 6 shows how the waste heat 
energy system operates. Two 
stacks are provided to give the 
system a wide range of 
operational flexibility. The 
large stack is used to operate 
the equipment as an incinerator 
only. The smaller stack carries 
the flow when the system is 
producing steam. Partial heat 
extraction can be maintained 
by dividing the flaw. This 
flow control i~ maintained by 
a patented aerodynamic valving 
arrangement. 

In the event of a power 
failure or control failure 
the system will immediately 
direct the hot gases through 
the dump stack. Once the 
incinerator is operating, 
this rapid response feature 
will control the system from 
full steam production to zero 
in less than ten seconds. 
This results in capital 
savings by eliminating the 
need for a condenser or other 
heat disSipating device. 

The aerodynamic valving 
also eliminates the need for 
mechanical valving in either 
stack, reducing maintenance 
cos ts. 

NO HEAT 
POWER OR 
CONTROL FAILURE 

FULL LOAD 

t 
t t 
t 

PARTIAl lOAD 

FIGURE 8-7.11. CONTROL SYSTEM FOR GAS FLOW. SILOAM S?RINGS. ARKANSAS 
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The data for each of the tests conducted for the EPA are presented in 
Tables 1 through 4. 

The emissions are quite low even without mechanical or wet scrubbers 
being utilized on the exhaust. However, in order to assure compliance 
with a standard of 0.03 grains of particulates per standard cubic foot, 
a high energy wet scrubber must be included in the system. These are 
package type units'which have been installed on this type of incinerator. 
Manufacturers of the incinerator units have arrangements with scrubber 
manufacturers to supply the equipment and will therefore take respon
sibility for this add-on. It has been reported that one manufacturer 
(Consumat) is developing its own scrubber unit to be offered along with 
the incinerator and heat recovery units. 

Efficiency of Steam Production 

Tests at the Siloam Springs Facility were conducted to determine the 
efficiency of steam production. During o~e day of test operation 47,425 
pounds of 100 psig steam was produced from the burning of 16,696 pounds 
of solid waste and 3,610 cubic feet of natural gas. This means 2.84 
pounds of steam \,iere generated per pound 6f was"te. This would be im
proved if the system utilized condensate return. At Siloam Springs the 
feed water is SOoF and it must be raised to 3380 F the temperature at 
which the steam is produced. Figure 8 shows the calculation of boiler 
efficiency. ~ote that the theoretical boiler efficiency determined is 
72.8%. 

The efficiency is dependent on a number of variables including the heat 
value of the waste and charging rates. In addition, automatic ash re
moval systems should improve the efficiency. It should be noted that 
manufacturers claim efficiencies of 40 to 75% in their systems. 

Capital and Operating Costs - Siloam Springs 

The capital cost of the Siloam Springs, Arkansas Facility, constructed 
in early 1975 was as follows: 

Plant Building, Road, Fence and Utilities $118,000 

Incinerators (2) 146,000 

Energy Recovery Units (2) 107,000 

TOTAL $371,000 
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TAULE 1 
S~~RY OF PARTICULATE TEST RESULTS 

SILOAM SPRINGS, ARKANSAS 

Emission Concentration 	 Stack Exhaust Conditions 
Dry Wet Total Mass Eml~sion Rate Exhaust Stack 
Catch Catch Catch Dry Catch Volumetric Flow + Temp. 

Date Test , GN/scm· @12% CO
2 (lbs/hr) ACFH f SCFHD f- (OF) 

10/]/75 1 (A) .0267 .0402 .0668 .2923 7192 4754 271 

10/3/75 2 (A) .0336 .0303 .0640 .5613 9553 6616 254 
b:l 
I 
t-' Avg. of01'
1>:1 2 runs 	 .0302 .035) .0654 .4268 8373 5685 264 

10/4/75 3 (n) .0)67 .0102 .0463 .4456 9046 2519 un 

(A) 	 During tllese two test~ all gas was being emitted from the boiler stack, as full steam production 
WIIS 1n -=ffect. The aero-dynamic vulving prevented any gas from escaping through the maIn or dump 
stack . Note the 10'"' heat of the gas as it entered the boiler stack, indicating an extremely high 
rate of efficiency In heat extraction by the boiler tubes. 

(n) 	During the third test the boiler was shut down and all gases diverted to the main stack. Note 
the extreme rIse in Bas temperature. 

• GraLns/Stllndard CubJc Feet, Dry. I- Actual Cubic Fel!t / I-l1n . :t: S ~andard Cublc ,Feet IMIn., Dry 

,.... ,.... 	 ,............ '.........J ..-. ..-.. -..,...... I,..... ,...... ......... -1 ...... -.. ..-. -.. __ ,~ 
 II 



TABLE 2 
SUMMARY OP PARTICULATE ~~SSION TEST RESULTS 

PARTICULATE EMISSIONS TEST SILOAM SPRINGS, ARKANSAS, INC~LRATOR 

Charge Rate (Lbs/Hr) 

Burn Rate (Lbs/Hr) 

Testing Periods: 
Start-up Time 
First Charge 
Start Test 
TOTAL TEST TIME 

DRY CATCH 

Lbs/Hr 
GN/ACF* 
Q\/SCFD.J. 
GN/SCFD 12 CO2 
GN/SCFD 3.5 CO2 
~/SCFD 50 Excess Air 
Los/100 Lbs Charged 
Los/lOa Lbs Burne~ 
L~s/1000 Lbs Flue Gas 

CONDDlSER CATCH 

Lbs/Hr 
CN/ ACF 
Qi/SCFD 
Q;/SCFD 12 CO2 

TOTAL 

Lbs/Hr 
GN/ACF 
GN/SCF!) 
GN/scm 12 CO2 

Test Run No. & 

1 2 
10/3/75 10/3/75 

2478 2392 

1635 1673 

9:00 9:00 
10:00 10:00 
11: 34 14:47 
Zhr. 	 2 hr. 

J2 min. 30 min. 

.2923 .5613 


.0047 ,.0069 


.0069 .0090 


.0267 .0336 


.0078 .0098 


.0165 .0250 


.0122 .0236 


.0182 .0351 


.0119 .0166 


.4403 .5069 


.0071 .0062 


.0104 .0081 


.0402 .0303 


.7326 1.0682 


.0119 .0130 


.0!.73 . 0171 


.0668 .0640 


Date 
Avg. of 2 3 
Test Runs 10/4/75 

2435 2680 

1654 1527 

8:00 
9:00 

10:02 
2 	hr. 

32 min. 

.4268 .4456 

.0058 .0057 

.0080 .0202 

.0302 .0367 

.0088 .0107 

.0208 .0374 

.0179 .0165 

.0267 .0314 

.0143 .0343 

.4736 .1235 

.0067 .0016 

.0093 .0056 

.0353 .0102 

.9004 .5691 

.0125 .0073 

.0172 .0258 

.0654 .0463 

* Grains/Ac:ua1 Cubic Feet 

! Grains/Standard Cubic Feet, Dry 



TABLE 3 
E.'OiAUST GAS CONDITIONS IN STACK 

SILOAM SPRINGS, ~~~~SAS, I~CI~ERATOR 

Test Run No. 
1 2 

10/3/75 10/3/75 

Velocity, Ft/Min 	 1950.65 2591.11 
Temperature, Deg F 	 273 254 
Volume, Actual Cubic 

Feet, Min 	 7192 9553 
Volume, Standard Cubic 

Feet, Min. Dry 	 4754 6616 
Moisture. By Volume 

Condensate Method 	 7.78 5.92 
Auxilia~ Fuel Consumed 

(f:3/m!n) 1.066 0.0 
Average Velocity of Sampled 

Gases at Nozzle Ft/Min 1902.6 2400. 

% Isok1netic 100.6 92.6 


TABLE 4 
SUMMARY OF EXHAUST GAS ANALYSIS 

SII.OAM SPRINGS, AR1<ANSAS INCINERAIOR 

Test Run No. 
1 2 

10/3/75 10/3/75 

CO 2 (Total) 3.10 3.20 
CO~ in Fuel .02 .0 
Se CO2 in Stack Gas 3.08 3.20 
CO ppm 10. 10. 

15.5 16.20°2% 
N2% 81.40 80.60 
Dry ~~lecular Weight 29.12 29.16 
Mol. Wt. w/Moist~re 28.25 28.50 
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& Date 
3 

10/4/75 

2550.44 rwo separate 
1333 stacks tested. 

Averaging not 
9046 applicable. 

2519 

4.53 

0.132 

2565 
102. 

& Date 

3 


10/4/75 


6.60 	 Two separa'=2
.006 stacks tested. 

6.594 Averaging not 
25. applicable. 
13.50 
79.90 
29.60 
29.07 



i. 

A summary of the operating costs for the Siloam Springs Facility as 
determined in early 1976 follows: 

Labor (I.... i th fringes) 
Plant Supervisor and 2 Laborers $ 28,195 

Auxiliary Fuel 4,366 

Utilities 6,350 

Supplies and Services 3,482 

Maintenance Fund* 3,125 

Vehicle Fuel 672 

TOTAL OPERATING COSTS $ 46,190 

*NOTE: 	 Maintenance flUld is based on $0.48 per design ton charged per 
year. However, if this figure \.ere based on 5% of original 
purchase cos~, this 'amount would increase by $2.93 per ton. 

The major maintenance item in this type of plant is the refractoI~ 
lining of the incinerators. Operational experience has shown that dur
ing the first three years of operation only minor p.:l.tching of refractory 
linings has been required. It has been found. also, that refractory 
repair can 'be performed in-house, simpl:; and q';.lickly, and at far 10l.er 
cost than by hiring outside contractors. The actual life of refractory 
linings is not really known. howeve~, estimates of from 3 to 8 years 
have been made by various manufar::turers. The life is dependent upon 
whether or not automatic ash removal is included with the system and 
what is the operating schedul~ of the lUlit. Manual ash removal yields 
more wear than automatic ash removal. Also, continual operation rather 
than startup and shutdown of the unit on a daily basis adds life to the 
refractory lining. Since the St. Charles MIUS unit will be scheduled 
to operate only 10 hours per day, it is estimated that the refractory 
lining will last 3 to 5 years. 

Residue Quantities 

The "typical" ~ISW discussed previously has an ash content of approxi
mately 20 percent. This value is reported by the U.S. Environmental 
Protection Agency. However, this is for total burnout of the refuse. 
Since combustion will not be 100 percent, the ash will be somewhat 
more. Therefore, for the design 0'£ this project, the ash to be gen
erated I·,rill be between 25 to 30 percent, by weight, of the ~1SI,/, a.s 
received. On a daily basis, when processing 10.5 tons, this results 
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in approximately 3 tons per day. If residue is handled dry, the weight 
per day will be 3 tons and the volume will be approximately 3 to 4 cubic 
yards. Incineration typically reduces the ~~W volume by approximatelY 
90 percent. 

Experience of firms such as Consumat and Comtro Division of Sunbeam 
Equipment Corporation repo~ excellent burnout with this type of equip
ment. Volume reduction of 90 percent is reported as well as weight re
duction of 70 to 80 percent. 

Residue Disposal 

Residue from the incinerator/energy recovery system as I~ell as non
recoverable bulky wastes must be disposed of in sanitary landfill. 

St. Charles plans to design and operate a sanitary landfill within the 
confines of the community sometime in the future. The site under con
sideration is located approximately 2 miles south of the ~IIUS Plant on 
Piney Church Road (See map on the following page). 

At the present, solid waste is transported to the Charles County Land
fill located at Pisgah (See map on the following page). This site is 
approximately 18 miles from the proposed ~lIUS Plant Site. Until plans 
can be developed and all necessary approvals received for the implemen
tation of a landfill site at St. Charles, all residue and non-recoverable 
bulky wastes will be disposed of at the Pisgah Landfill. 

Facility Tipping Procedures 

As discussed in the Conceprual Design Report, ~~W will be transported to 
the Processing Facility in individual containers. The truck will back 
into t~e tipping area with the container. The inCinerator/energy recovery 
system is fed automatically from a receiving hopper with conveyor by a 
hydraUlic ram mechanism. The truck will be backed to the receiving 
hopper, so that as the refuse container is lifted from the truck, the 
bottom opens discharging its contents into the feed hopper and conveyor 
(See Loading System 6 on following pages). This is repeated with each 
refuse container. No refuse will be deposited on the floor. All con
tainers are closed and they will be emptied directly into the feed 
system, thus eliminating the need for a front-end loader. This also 
keeps odor and trash problems at a minimum. 

A refuse container stationed nearby this tipping area I~ill be used for 
any bulky wastes which were mixed in with the ~~lv and deemed hazardous 
to the incinerator. This will be trucked to the landfill for disposal 
When necessary. 

Ash from the incinerator liill be automatically ej ected from the system 
into a container (See Ash Cleanout System 3 on following pages). 
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As discussed previously, this container will be covered and airtight so 
that when it is transported to landfill, no leakage or blowing problems 
will result. Depending upon size of container utili::ed, this residue 
will have to be disposed of no more than once per day and possibly even 
less frequently. 

Solid l'iaste Subsystem Soace Requirements 

A basic floor plan of a system to handle 12~ tons per day of ~IS\'I as 
specified by Consumat is shown below. It specifies an area of 60 feet 
by 90 feet with a height clearance of 19 feet. However, that system . 
utili:es a standard tipping floor approach. Since the system proposed 
for MIUS empties containers directly into a feed hopper and conveyor, 
rather than on the floor, the tipping floor requirement of 2000 square 
feet (40' x SO') may be lessened. Of course, it would be beneficial to 
have an area for extra container storage, etc., but even allowing for 
that, the tipping floor area could be cut in half. 

The space requirements for the actual incinerator/energy recovery equip
ment is approximately 30' wide x 60' long with height of 20'. The un
loading area adjacent to the equipment should be approximately 30' x 
40' with approximately 18 to 20 feet of clearance. 

Various arrangements of the equipment may be developed depending upon 
the space available. Therefore, the requirements as indicated above 
are presented only as a guide. 

BAS IC FLOOR PLA.'l' 


C-760M 


l2~-Ton Plant 


B-H8 
CONSW~ 
May '75 



LOADING SYSTEM 6 
Automatic loader With Conveyor 

The automatic loader models ST-ISO and ST-350 are designed to 
automatically load all waste materials that will fall freely into 
the loader through the upper opening when delivered by a conveyor 
or other means. The waste receiving openings are 28" x 36" and 
.40" x 48" respectively. In operation, waste may be delivered to 
the loader from a receiving hopper or from some other source by a 
belt conveyor. The belt conveyor may be automatically controlled 
to deliver material to the loader as needed. When the incinerator 
is in ready-to-Ioad condition and the automatic conveyor has deliv
ered a predetermined volume of waste material, the loader will 
automatically go into a loading cycle and complete the cycle when 
the predetermined volume of waste has been loaded into the incin
erator. Suceeding batches of waste will be -loaded when the incin
erator is again in ready-to-Ioad condition after a preset time and 
the conveyor has delivered additional waste to the loader. 

The automatic loader employs a double ram mechanism. The main 
or lower ram operates continuously with a stuffing action similar 
to that of a stationary compactor. This action continues until 
all waste material has been removed from above the loader chute. 
Both rams then operate together to completely clear the loader chute 
of waste material so that the fire door may be closed and the load-· 
ing cycle completed. Sonic sensor systems are used to detect the 
presence of waste for control of the delivery conveyor and for 
starting and completing the loading cycle. 

APPLICATION GUIDE 
LOADER INCINERATOR MODEL 

. MODEL C-125 C-225 C-325 C-550 C-760 
ST-150 X I X I I I 
ST-350 L I 'X I X I X 
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ASH CLEANOUT SYSTEM 3 

Ash Removal Systems 


(With Extended Lower Chamber &High-Thrust Loaderl 

The mechanical ash removal system consists simply of a very 

powerful ram located at the bottom of an ash sump ~hich is an inte
gral part of a lower chamber extension. The apparatus is designed 
so that ashes may be removed from the lower chamber as required 
while the incinerator is in normal operation without allowing 
uncontrolled flow of air into the· lower chamber. Since the ash and 
burning material within the lower chamber are forced to move in the 
direction of the ash sump, the loader must have a suitable d~ving 
force and be located in a more effective lower position on ~~e 
incinerator. (Only loaders having a ram force of 6,000 to 10,000 
pounds are used with the mechanical ash removal system.) 

There are three important reasons for the selection of this 
·tYpe ash removal device as compared with moving grates or bomb-bay 
door devices: 

a. With the ram-type ash remover, there are no moving parts in 
the high temperature area of the incinerator, greatly reducing the 
probability of damage from heat or molten slag. 

b. The ram-type ash remover can operate without opening the 
lower chamber to atmosphere and disrupting the incine~tor operatior.. 

c. Since there is normally no reason to completely remove ~~e 
bed of ashes from the incinerator, the ram-type ash remover needs 
only to operate as required to remove excess ash build-up and is 
not intended to completely evacuate the incinerator of ashes. 

APPLICATION GUrDE 
LOADU INCINERATOR MODEL 
MODEL C-12! --· C-22S C-325 C-550 C-760 
ST-150 X X I 
ST-350 X I . X I X 
ML-250A x X X I I 
ML-350A X X I v. v 
ML-525A :< I x. x 
MI,-960 X. I v. x 

Ca~SU~.AT~ 
May 174 
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Sludge Incineration 

The quantity of sludge to be disposed of should not present any opera
tional difficulties if the system is designed accordingly. Retrofitting 
a facility for sludge burning may pose difficulties. Since the quantity 
to be introduced in the incinerator with the refuse is not great, no 
problems are anticipated. 

One potential difficulty I.hich has been examined is the possible de
crease in refractory life due to sludge incineration. ~!anufacturers 
of this type incinerator select the refractory type depending on feed 
material to be incinerated. Acids resulting from sludge burning may 
be harmful if the proper type of refractory is not selected. If upon 
placing an order for this equipment, the specifications require sludge 
burning, the refractories are selected accordingly. ~lost manufacturers 
are willing to warrant the equipment and post a performance bond for 
the first year of operation. Following this time, maintenance contracts 
are available for the equipment. The approximate cost is 3 percent of 
the equipment cost. However, this would not include cost of total re
bricking, only patching. Refractory life is estimated to be about 12 
years and the present cost is $8,000. 

Due to the experience of the manufacturers with the combustion of sludge 
in their equipment, it appears that there are no major problems, pro
vided that this duty is specified at time of order and no attempt is 
made to burn 100 percent sludge (no solids) in the unit. 

Energy Recovery 

Assuming 10.5 tons of MS\~ per day (Pheasan t Run not included) and con
Sidering an average heat content of 4800 Btu per pound (this is an 
average figure for ~\SW as received, based on data reported by the U.S. 
Bureau of ~lines and the U. S. Environmental Protection Agency sponsored 
City of St. Louis Energy Recovery Project), approximately 100 million 
Btu's per day are available in the MSW. On a 10 hour per day opera
tional basis~ this means 10 million Btu's per hour. However, if the 
incinerator is to be utilized to dispose of sewage sludge at 10 per
cent solids (estimated to be 500 gallons per day), this would require 
approximately 0.4 million Btu per hour. If, however, the sludge I.as 
introduced at approximately 4 percent solids, the heat required would 
be 1.0 million Btu per hour. Considering overall efficiency (heat 
losses in the refractories, heat exchanger, etc.) the net energy avail
able for the three cases reported above are as follows: 

Approximate Available Btu's" 

No Sludge 6.0 million 
10% Solids Sludge 5.5 million 
4% Solids Sludge 5.0 million 

-Per hour assuming 10 hour per day operation 
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Should the incinerator be used to dispose of or dry the ~% solids 
sludge, the 5.0 million Btu per hour available will yield approximately 
3500 gallons of 2000 to 2200 F hot water per hour. This could be intro
duced into the hot water system as needed. Alternatively, the hot 
water could be utili:ed for part of the domestic hot water system. For 
this purpose, a hot water storage tank should be included in the heat 
recovery unit loop to maintain the temperature when the incinerator is 
not operational. When the temperature of the water in the tank drops, 
an oil burner or electric heater would then automatically function to 
supplement the heat provided by the incinerator. 

It is recommended that the incinerator be used in conjunction with 
sewage sludge disposal. Even after this purpose is served, substantial 
heat remains and should be utilized in the form of hot water for the 
system or domestic hot water. This is true in both the case or lncin
etating the sludge or' using the heat for the purpose of drying the 
sludge. 

Another potential method of energy recovery which may be tested at some 
point after installation, is the use of pyrolytic gas as a fuel supple
ment to the diesel engines in the system. This is only mentioned here 
so that when the plant is laid out, consideration may be given to lo
cating the engines in the proximity of the incinerator to facilitate ' 
this test. 

Since the incinerator primary combustion chamber ts of "starved" air 
operation, incomplete combustion takes place, producing carbon monoxide 
rather than carbon dioxide. The afterburner is utilized to complete 
combustion of the off-gases. However, these gases (prior to the after
burner) following removal of harmful particulates, could be injected 
into the intake manifold of the diesel engines and thus utilized as a 
fuel. This has potential and could be tested at the St. Charles mus 
Facility if the system is designed to facilitate such experimentation. 

Another method of energy recovery would be the elimination of the heat 
exchanger at the incinerator itself. Instead, the hot gases could be 
channeled ' with the exhaust gases of the diesel engines, thereby utili: 
ing those same heat exchangers. This would allow the heat to be tr~s
ferred directly to the system through an existing heat exchanger, 
thereby eliminating the one at the incinerator. 

The fuel oil requirements of the incinerator liould be 20 to 25 gallons 
per hour (#2 fuel oil), or about 250 gallons per day. However, if the 
5 million Btu's per hour produced by the incinerator (50 million Btu's 
per day) may be utilized, this results in a savings equivalent to 360 
gallons of #2 fuel oil per day with a value of approximatel;.' $lSO. 
Annually, this I.-ould amount to about S50, 000. 
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Operation Schedule 

As mentioned previously, a 10 hour per day operating schedule is recom
mended. This better coincides with the collection schedule resulting 
in an operational cost savings. Little ~~W storage is required, there
by decreasing the building space requirements. Although the energy 
recovery efficiency is lowered by this schedule of operation, the system 
can be operated to be available . for "on-peak" energy demands. 

Since the energy available on a 24 hour operating basis would be only 
about 40 percent as much per hour as on a 10 hour basis, the amount 
becomes less significant. If scheduled to operate at the time of peak 
demands, the energy produced may have much more value to the overall 
system. 

A benefit of slzlng the solid waste processing system to handle all the 
waste on a 10 hour basis is the excellent potential afforded for expan
sion. Should the MSI'I production rate substantially increase or addi
tional waste from other areas become available, it can be readily handled 
by simply extending operating hours. The tonnage to be handled can be 
easily doubled. 
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B.8 Wastewater Management Subsystem 
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B.8.1 l'iASTEI'lATER ~l<\NAGDIENT SUBSYSTHIS DESCRIPTION 

The Wastewater Management Subsystem for the St. Charles MIUS will be a 
200,000 gallon per day plant that will service the fOllowing: 

Bannister Apartments• 
Wakefield High-Rise• 
Wakefield Terrace Apartments• 
Third Age Center• 
Crossland ~Ianor Apartments• 
Village Center (retail shopping and office)• 
Stoddert Middle School• 

The treatment plant features a unique combination of unit processes which 
take advantage of the available heat from the remainder of the ~IIUS system. 
Although the combination of processes is unique, each process has been 
frequently used in sanitary waste treatment and is a proven, tested one. 
In order to ensure reliability and availability and to maximize maintain
abili ty, the plant will be a dual train system, i. e., each process I,ill 
have duplicate pieces of equipment. Each train will normally operate at 
half-flow, but can accommodate full-flow with only a slight degradation of 
the final effluent quality. 

The'sewage from the MIUS-connected units will be delivered to the plant 
by force mains. Short-term flow patterns will therefore be a function of 
the design of the force main pumping stations (pumping station sump capacity, 
pump capacity, and pump cycling). ~Iaximum inflow will be equivalent to 
the sum of the capacities of pumping station pumps and ~IIUS gravity flow. 
The character of the sewage Sources is such that there will be little or 
no flow during the period from midnight to 5 a.m. 

These factors influence design. Other important factors are: fixed cost 
budget, maximum energy efficiency, fixed space, absolute odor control, and 
strict effluent limitations. 

Incoming sewage will travel by force main to a surge tank in the plant. 

Overflow from the surge tank will pass through two rotostrainers, each 
capable of handling 250,000 gallons per day. The rotostrainers consist 
of a fine mesh screen (0.001 inch) in cylindrical form. Raw sewage is 
introduced at the outside of the cylindrical screen, passes through, and 
leaves the equipment at the ends of the cylinder. A comparative dry 
sludge (20% solids) ~s left behind on the exterior cylindrical surface 
of the screen where it is scraped off by blades. The consistency of the 
sludge is dependent on the screen mesh size; the finer the screen the 
the dryer the sludge. P0tential sludge handling problems are minimi:ed 
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by locating rotostrainers adjacent to the sludge sump where transfer can 

be made directly. Possibly a small comminuter will be needed to reduce 

the size of the larger sludge components previously filtered at the roto

strainer inlet screen. 


The strained sewage then flows by gravity to a wetwell or equalization 

chamber of 60,000 gallons capacity. The wetwell will serve as an equali 

zation chamber, smoothing out flows for subsequent processes. Three 70 

GPM pumps will deliver sewage to downstream processes. Minimum flow 

will be 70 GPM. Wnen incoming flows are negligible during the night, 

treated sewage will be recycled to maintain a 70 GP~r flow rate. During 

the day, a second pump l",i11 turn on, giving a uniform flow rate of 140 

GPM through the plant. Preliminary analysis indicates that this will 

occur for 10 to 14 hours per day . . The third pump serves as a standby 

unit in case of routine maintenance or emergency outage of any pump, and 

as an emergency unit to keep the wetwell from overflowing. 


Sewage pumped from the we'twell passes through heat exchangers and then 

flows by gravity to two biological units. A biological unit is a large 

.cylinder, approximately 26 feet long and 12 feet in diameter, which has 

activated biological microorganisms on its surface. The cylinder is 

half-submerged in the sewage and rotates in it. The microorganisms on 

the surface of the cylinder consume biologics in the se'.•age. This con

sumption increases with temperature, and to ensure maximum efficiency, 

the sel'iage is preheated in the upstream heat exchangers to SSoF with low 

temperature waste heat from ·the Thermal Subsystem. 


Under normal operations, the microorganisms will slough off the biological 
cylinder and pass with the sewage by gravity flow into the settling tanks 
or clarifiers. Nearly all remaining BOD and suspended solids will be 
removed in the settling tanks. Sludge from the clarifiers (2 to 3% solids) 
will be collected using a suction system rather than scrapers or flights 
and pumped to the sludge holding tank where ~t is combined with the sludge 
from the rotostrainers. During the recycling period, this sludge may be 
recycled to the wetwell to ensure that the biological units have sufficient 
"food" to consume. 

The secondary effluent from the settling tanks will then flow over weirs 

into a clearwell from which it is subsequently pumped into a set of dual 

media pressure filters that give the effluent a final polishing. Each 

filter consists of two layers of filtering material, one sand and one 


.anthrafit, I .. hich has a total depth of three feet. (Pressure filters are 
recommended since they require the least space and can be stacked verti 
cally; the pressurized effluent discharge will assist in providing good 
chlorine mixing and flow into the non-pressuri:ed clear water contact 
tanks. 

At least three unitS .are recommended to max~m~ze process system operating 
efficiency. As sludge accumulates in the filter, ehe pressure differential 
across the unit increases. Nnen the pressure differential b.creases to a 
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pre-determined point, ~he equipment is removed from the main process 
stream by valving, and then flushed or backwashed to remove accumulated 
sltidge. The time needed for the backwash cycle is of the order of IS 
to 20 minutes. The ti~e between cycles varies between 8 and 20 hours. 
Alternatively, backwashing may be cycled on a time basis only, rather 
than waiting for the pressure differential to increase to the cutoff 
point. It is anticipated that the St. Charles system will be run on a 
time basis, with backwashing taking place primarily during periods of low 
flow, (during the period from midnight to 5 a.m.) although backwashing 
may be accomplished at any time). Each filter is capable of taking one
half of the capacity flow. Any two units can handle capacity flow, 
leaving one unit as a standby. Two units will always be capable of 
operating at any given time while the third unit is in the backwash cycle. 

After passing through the dual media filters, the effluent is chlorinated 
by a hypochlorite system and then is stored in two 6,000 gallon non
pressuri4ed tanks. These tanks serve a dual purpose: as a chlorine con
tact chamber and as storage of backwash water for the dual media filters. 
Overflow from the tanks will be pumped to a lagoon and finally to a golf 
course for irrigation. 

Sludge from the dual media filters will have a very low solids content and 
will, therefore, be recycled to the wetwell. Sludge from the rotostrainers 
and clarifiers will be collected in a sump. This sludge will be pumped 
through a unit where heat \"ill be used to break down the sludge gel struc
ture releasing the entrained \"ater, and then decanted . Supernatant is 
routed back to the wetwell. Conditioned sludge will ' be placed in a tank 
from which it will be transferred to the incinerator, most likely by a 
screw pump system. At 200,000 GPO of wastewater treatment flow, about 
2,500 GPO of 5% solids sludge is expected. 

The quality of the major effluent stream from the 1~IS will be substan
tially better than EPA's definition of Secondary Treatment. It is esti
mated tha~ for normal operation at capacity flow, effluent quality will 
be approx~mately 10 mg!l BOO and less than 10 mg/l suspended solids. 
During periods when effluent is recycled to keep the plant running at a 
fixed flow rate, the effluent that will be emitted during and shortly 
aftel' this cycle \...ill be a very high quality. Operating only one 
biological unit at full flow \ ...ill result in an effluent quality of 20 
mg/l BOO and 15 mg/l of suspended solids. 
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S.8.2 BIOLOGICAL UNIT INFOIU-:ATION AND DESIG~ CO~IPUTATIONS 

In order to meet stringent BODS effluent quality criteria, it is essential 
that biological units operate at 95% BOD removal efficiency. All pro
prietary literature shows strong relationship between temperature and BOD 
removal efficiency, particularly below 55 0 F. Curves are given for Autotrol 
and Envirodisk. 

Epco Hormel! data is as follows ": 

800 Removal (%) TemEerature 

With Without 
Actinom,rces Actinomvces of °C 

88% 95% 680 210 

85% 91% 63P 180 

83% 90~.; 5So 150 

Also BOD removal varies with hydraulic loading, decreasing with increase 
in loading. This phenomenon can be effectively compensated for by heating 
effluent. (Actinomyces are filimentous microbes which inhibit the normal 
biological unit BOD consumption process). 
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January 11, 1977 

:·!r. Ion Ca).oger 
Gamze-Korobkin-Caloger 
205 Nest Wacker Drive 
Chicago, Illinois 60606 

~~ar Ion: 

In response to your letter of December 30th 1976, we are pleased to sub~it the 
following information. 

Based on one year' 5 wastewater analysis, ~..e have plotted the oonthly averages 
~,d high value for five paraceters: 

(1) pH 
(2) Temperature 
(3) BOD (also shows soluble ~lhere available) 
(4) COD 
(5) Suspended soli.ds (in'eludes % volatiles). 

For concept deSign, we used the geometric mean of the monthly averages Eo~ BOD 
and 55. These values are 260 rng/1 and 240 mg/l respectively. Tilis infor.;:ation 
has already been given to Jerry Poradek in Houston. 

;.]~ have computed sludge volumes for 3 concentr.:rtions: 

(1) 1000 gals/day mixed pricary and secondary at J. n 
(2) 1600 gals/day ~ixed at 2% 
(3) 2000 gals/ day oixed at 1. 6:~ . 

\'ie al'lticipate that the achievable concentration of !:lixed sludge ~.;ill be bet~.ee~ 
27, and 3i~ prior to centrifuging. Conservatively, lO;~ to l2 ~~ sludge should 1Je 
achieved froo the centrifuge. The sludge voluce delivered to the incinerator 
would then be, assuming 107., 250 gallons/day. This IoTould be introduced at th~ 

rate of 25 gallons/hour, based on 10 hour incinerator operation. 

i'it~1 the slilall volume of sludge generated, ~,;e do not recor:u:!end any further de
watering prior to incineration. It is our opinion that the additional cost 
required for ther.nal de~.atering equipment is not justified. In addition, the 
~i.~ed sludge will have an opportu::lity to settle prior to centrifuging (uhich is 
proposed as .:1 oatch operation) and thus the feed to the centrifuge, and the 
sludge frc~ the centrifuge IoTill be a higher percentage solids than aSSUI:led here . 
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~. Ion Caluger January 11, 1977 
Pag~ Z 

:\s regards the c::atter of equipcent specifications, lola will as discussed by phone 
t;i:h you, respond to your mark2d co=ents on the infor::nation already transi.l.it~ed -. 

Yours sincerely, 

Ian C. l·latson 
Proj ect ~!anager 

be 
enc. Calculat .ion sheets 5 of 5 

Char~s of influent quality (5) 

cc: Bill Reeves, ILA 
Ed Young, Hamilton-Standard 
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JOB__________________~--------------~-----------
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C.1 Examples of Heat Loss/Heat Gain Calculations 
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C.2 Calculation Samples for Energy Consumption 
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C.3 Thermal Tracking Energy Analysis 

C-31/C-32 




C.3.1 Hourly Weather Data Printout and Daily/Monthly Averages 
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---13--77-. '!r-6-7 • 3--7 a • 7--9. 3;----- --- 
1a 79.2 63 a 5 ba~6 3 t C 

15 80.9 6~.a 69.5 1.0 


1~- 31.0 o~.a b9.~ 3.0 

17 a2.7 b~.9 71.6 2.2 


-----~ i)..- 19-.2-&-7., 1-7 O-~ 7--5 • O~----··· -
19 Bt. a 68.0 7l.9 5.9 
20 79.3 70.1 72.7 a.7 

21 78.7 70.~ 72.7 5.2 

22 78.Q 69,972.5 7.8 

2 3--ij C-. ~1 0-,8--1-3-. O---~0)....----- 
2a 75.9 68.S 70.7 9.0 

25 -70.7 63.7 66,l to.O 


2~ 73 .2 65.3 68.1 1.8 

27 79.3 b8.3_ 71 0 5' .5 

2~12-T\.--:-1L!.,s ~2 
29 83.S 71 ,1 ._ 7(; .. '3- b.S 

30 so.o 53.,0 be,L! 2.2 


31 7!l,1 S1. a 60.'1 1.3 
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_. ._ ..- ._- -.. ... -._ .. -- 
A!J~ 

~'JER~G:: DAILY V~LU;:S FOR *~ ';3;';' *" 
.-------_ ....-- - --.. - - .. . _"-- .. -

Oqy [)E~ I-!::r CLD 
D.I.T E 8L3 .PNT BL8 CVR 

. ._..__ .. _.. .- - .. . _.. _.- .. .--. --"--'-' . - - -~-

t 7a t 8 62.7 65~l 3.5 
2 77,0 53,3 ~G~~ 1.8 

-_...---3--70 .9-- '62. a- 66.6- b. /!-  .-----. - _ . . -... . ...__.- - . -.- -- ---------- - .. '-- 
a 7u.2 66.3 ba.S 8.1 
5 79.6 72.9 7u.7 9.0 

6 73.S 71~9 7337 5,0 
7 60 0 3 70,a 73'05 B.7 

.-- ---&-8- to -:r-66--.-2--7 00-r---!i.;>-2---------------------~ 
9 73 g 9 64.1 67.3 8.u 


10 b7 a 3 59.8 62,5 8.2 


11 63.7 57.9 bl.9 5 0 9 

12 71.3 53 0 b ~3~t t.7 


-----1-3-7 !l-d--b 4 ~ 1--~ 7-.-3--5. ~-----
14 77.~ bl.7 67.1 3.0 

lS 7307 57.5 63. 4 .0 


16 78~O 70,0 72 9 3 7.1 

17 77~6 66~~ 69,9 4.3 


-----1-a-73·; 7-5o-.3--60-.1---2i>t---------- ._------'------ 
19 75.2 6ta2 65$q 2.9 
20 85.3 7t.2 75.0 4.t 

21 83 a 3 69.3 73~D 7.0 

22 78.1 59.1 b5 0 9 2.7 


-----c}--7 2~ 2--5 a-.-7--6 3-.'6--2-;-:;----:-------- 
2 a 72.5 ' 5 D~ 4 6 2 ~ u 3. 7 
25 74.2 61.5 65 t 5 3 2 2 

2& 76~~ 6~~3 bB.3 2.6 

27 75.7 7C.2 710 8. 1.3 


-----2"?r-rtrT6--trr.-5-trS.T--G'~5-----'----..:.----..:.......--'-"----'---------

29 7 8 0 2 5a•7 ·- f) 5 ~ 5 • 0 

30 80.4 bO~O o~,9 .0 


_______________"-_ _ ---"C-§l 



~E? 

~v~~AGE O!ILV V~LUES FOq ~~ ~~~ ~~ 


Q:(V CLO 
RL8 CIJH 

1 55,3 b~.O 73.7 t.8 - _. u 

2 ~J>~ 6b,S 72.3 .0 

_____ _--3 __ 5 .1 • a 71 .2....._ 7 5 ~ a.. ___.•0-'

4 82.7 72.3 7'5.2 3.2 

5 H.7 70.0 71.9 6.6 


6 62.4 bO.U 61g2 10.0 
7 70.5 55 D O 60.Q U.1 

------8--~Q.,..S__5·1_r2-5~r3--1_.. C-
q 66.5 Qb D 9 55~S .1 


10 65.5 49.~ 56~2 .2 


11 66.5 53.? 53.5 .2 

12 70.3 62.2 65~1 7.b 


----1-3--b~ .-'-- 4t:. 0--52.9----1.9
1a 61.8 41.5 51.1 q.7 

15 7t.6 SOgO b1 0 7 2.2 


61. b 1.0 
5b.1 .3 

------1-a-b!!..7:>--SO-.~5b_. u.Ll--. 0
19 6q~1 58.7 e2.5 7.2 
20 71,7 &3.5 66.2 8.S 

21 67aq SQ.8 62.7 7.9 

22 5~.b 4~~7 51.6 ~.7 


-----Z3--S7-a ~~~2-4&. 71-----,..0-
2t: 5!.7 ~5.9 Sl.b .3 
25 64.0 SSao 58,B 6,7 

26 e9 t 2 60.~ b3.7 7,2 

27 68.963.1 65.10.7 


-----~2 a--f;-6-;;-3--5-3.."..-+1-""S Be3 • 0-
2 9 7 0 • 0 5 2 • 0 - 5 q • 1 ._-- ;. 0
30 73 0 1 58 0 7 b3.9 .1 
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O:'TA FOR 

061 
AV~~AG~ OAIlY VALUES FG~ ~~ ~QD .* 

DRY CUJ 
8L8 CV';:/ 

1 59.2 a~.2 51.2 t.t 
2 60.0 50.9 5~.b 4.3 

.  -_...... :; . - 65.6-- -53.2 - - 5 S • :3 --·-1·. !.!- - -_.--. _.- . . .... . - ._. _ ..  .. . _.. -._ - .. •. . - .- ..  ___ 

a 59.3 u7.2 52.5 9.2 
5 60.2 52.7 55.7 S.U 

6 66,3 SQ.9 6203 9.0 
7 61.1 ab.5 53 0 0 1.a 

---&--5~ t--·S G-, 2--32-. 7--7-. (.:~---------------------
q 5a~6 55.5 5&.7 9.1 

10 61.8 51.9 55,9 .7 

11 67.S 
12 66,7 
1-}--6L!... 2-58. Q--60-. 3--3. 0-- .~.---

1~ 67.3 62.0 630 8 3.7 
15 6Q.2 6U.D 65,7 G.S 

16 b9~5 61.S bU.3 5~a 


17 65.3 52.t 57.5 1 0 0 

-----1e--61.l. J 9-47 • &--5 5 • 0---1-02 -- - - -- 

19 t3.u 59.5 60.9 7.8 

20 58.3 48.3 53.2 baS 


21 ~7.0 31.4 COot 2 0 0 
22 ~a79 37.2 !!'3~2 1.0 

---~- 2 3--5 2 ....1--4-5 CT 2-4 0-0- b---7-. 9-- 
2~ uQ.3 28,8 40.8 3,7 
25 u7.2 28.l 39.0 .0 

26 ~b,a 35~a 4t.4 5.3 
27 52~5 46,2 a9.0 9.7 

------<!.2f>..--:>2~i:.~5_0_,,_3----9-. -7-1-----------------------

29 53~5 44w7 ~a~a 8.2 
30 53~6 ~1.1 "752. 4.2 
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O l~~... ~ 

hlcy 
!V~~!G~ D!!LY V!LUE3 FO~ ~~ ~j~ ~* 

DE'·' CLl) 

PI-j Cv~ 


1 SUI? 38.5 ~6.7 3.1 
2 57.t 4!.C 4c g b .6 


----3 --60,2--·(10.9-- SO .1--2 ...·1--·----· 

c Sb.l 28,4 43.5 7.3 

5 43 0 0 24.C 35.0 ' 6.0 


b 32.7 2S~O 30.9 10 0 0 

3 ..
i 3~.2 25.5 32.0 .... '-

a--!.!- h 1.'--25-07-3 3-;-0 .e 
q US.9 27.2 30,1 1.6 


10 45.1 30.7 33.9 b.O 


11 £14.t 32~a 38.7 • t 

12 ,"u.S 3b~1 uo,s .7 


------ ~:;--!.l ~,-3-3 7-0 9--i! t-~ r--to·~----.---------
la 40.~ 37.3 35.q 5.5 
15 49.5 30.3 43~8 4.2 

1~ 5a~u ao,7 47.2 ,0 
17 52.7 30,9 4~~9 .7 

------~5--5 C .. 0--3 b '. t-U3. 3---.2
lQ 50,9 3a.Q u~.u .5 
20 53.1 43.9 Qa~L ,5 

2t Sb~O S3~5 ' sa,S q.S 

22 bl.a 59.5 ~a.2 q.b 


------cr-5-·7--.5--o 7 -.-9--5h5---7.i'------------ ,------------ 
2a c7,2 QOaS C3~q 7.9 
25 46,5 3a.3 G2 0 9 8.5 

2b 4()a3 ' 23~1) 33.:' £1,2 

27 3b.2 27~5 ' 33.0 7 0 S 

2 &--3 b-~9--2 r.3--}~~C 6.:; 

29 3a.o 23,0 32.9 2.6 

30 1.;3,,6 29 0 0 37,5 8.2 


---_._-----_._---
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,..--------- ._-. -----

!v~~~GE o~rLY VALUE3 FO~ ~~ 
t7c:G 
o~~ ~~ 

wET 
RL8 

CLC 
Cv;:; 

- - ------

1 3 Q .8 25.5 3ti~2 

2 3G.0 26.2 32.3 
----;..-32 .. 3---20.2-2'3. i 

~ 3a.5 22.2 29.9 
5 3~,7 28.1 34,~ 

9.7 
5.3 

---2.9 -
7. 1 
7.b 

-- ------- - ------- --

b 
7 
8 
9 

10 

26"S 10,7 22.0 
27.7 10.2 22,,9 
:3 2-. -"-1-l.l- o -3----2&-lI 5
41 .0 32d 371>6 
3q~3 2!l.0 33";14 

3,,5 
,a 

--~::: 
9~6 

6.8 

11 
12 

3~~1 
32,Q 

21.9 
23.1 

30~a 
29,4 

lloq 
7,0 

----!-3---35-,1--3 (} .-1--3 5 -~-1--9, '1'1----------
14 42.3 40.a 41 0 3 9.5 
15 to.7 33.2 37.4 7.2 

lb ~O.O 26.0 34,4 7.8 
17 3&~3 30.a 33. Q 8.6 

-----1-8---~::;.~ o---3~.1-cO ~ ~-9. u-
19 36.~ 23,5 31.8 2.2 
20 23.3 12.3 2~,o 2.0 

21 23,2 5.1 19. U .2 
~~ 25.2 10.0 2t~1 ,5 

---2:;'-3}) 3--2 c-. G--32-, Q---3- -c --e
2~ Q~1>5 26.7 37;2 b.3 
25 36.4 19.2 30.3 ,e 

-
2b -3507~2;~ 30.7 ,0 
27 Ul.2 31.6 - 3b~9 .8 

-------,?3--:1 hcr-iSh2--~9-03---e,Or------------------'---------
29 ~957 49,2 t.9.ll 10.0 
30 u3~73597 - 41.3 3 9 2 

c:> .,...L j)i3L8 
~ 37· \G 31 

I 

i 

r: 
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C.3.2 Daily Energy Use Profiles 
(with examples of heat generation) 
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Also Electricity Demand Tracking Was Investigated. 
Figures Are Shown in the Following Table. 
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C.3.4 INCINERATOR HEAT RECOVERY SYSTEM 

1.0 INCINERATOR 

1.1 Design Waste Input Rate 

We have estimated the expected quantities of wastes produced by 
residents of multifamily apartment building based on studies made 
by Resource Recovery Services, Inc.(l), and by Oak Ridge National 
Laboratory( 2). Both studies have used 3 Ibs per person per day as 
the projected residential waste production rate. Resource Recovery 
Services, Inc. determined that the waste generated by the Village 
Center and peripheral buildings will total 9,275 Ibs per day, and 
that the waste generated by the Stoddert Middle School will total 
750 Ibs/day. The waste generation is summarized in Table 1. 

TABLE 1 
WASTE GENERATION SUMMARY 

POWlds 
Per Day 

Days 
Per Week 

Pounds 
Per Week 

Residential 7,575 7 53,025 

Village Center and 
Periphery 9,275 7 64,925 

School 750 5 3,750 

TOTAL 121,700 

On the basis of a 6 day per week incinerator operation, 20,000 
pounds per day must: be handled. A 10 hours per day burning time 
has been selected, with a design waste input rat:e of 2,000 Ibs per 
hour. With a shorter burning period, the design waste input rate 
will have to be increased and a larger size model will have to be 
chosen. The Model C1200 of Consumat Systems, Inc. will burn a maxi
mum of 2,000 lb/hr of refuse at the given ~ily load. 

1.2 Range of Constituents and of Heat: Content 

The waste will consist of a mixture of Type I and Type II. Type II 
is common to apartment and residential occupancy, and has a heating 
value of 4300 Btu/lb, the minimum expected. Type I has a heat content 
of 6500 Btu/lb. The design heat content will therefore be 5400 Btu/lb. 
Table 2 shows the range of constituents ~,d of heat content. 
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C.3.4 (Continued) 

SOLID WASTES 
TABLE 2 

CONSTITUENTS AND HEAT CONTENT 
( )
3 

Minimum Design 
Heat Content Heat Content 

Heat Content 4,300 Btu/Lb 5,400 Btu/Lb 

Moisture Content 50% 35% 

Incombustibles 7'% 8\'0 

Combustibles 43\ 57% 

Cellulose (7500 Btu/Lbs) forms the largest portion of combustibles 
the other portion consisting of fats, oils, waxes, rubber, proteins, 
etc. (17,000 Btu/Lbs). The ratio of cellulose to oil and fat is 
of the order of 7.5 to 2.5. If we fix the moisture content and the 
content of incombustibles, we more or less fix the heat content 
which will vary slightly depending on slight variation of the ratio 
of cellulose to oil and fat. The higher the ratio of fats and oils 
to cellulose,· the higher the heat content. 

1.3 Combustion Air and Constituents of Flue Gases 

Cellulose burns according to the reaction: 

One pound of cellulose will require 1.185 Ibs of 02 for complete 
combustion. With 23.15 lbs of 02 in 100 Ibs of air, the stoichio
metric air required for the combustion of 1 lb cellulose is 5.12 
lbs. 

Stoichiometric air for the combustion of the carbon equivalent of 
oil and fat (78.5% of oil and fat) is determined by the reaction: 

With 2.667 lbs 02 required for burning 1 lb carbon, 2.095 lbs 0, 
will be required per lb of oil and fat, for burning the carbon 
equivalent of oil and fat. 

Stoichiometric air for burning the hydrogen equivalent of oil and 
fat (10.2\ of oil and fat) ,is determined by the reaction: 
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C.3.4 (Continued) 

Ihth 8 lb 02 required for burning 1 lb carbon, 0.81.5 lb O2 wil1 
be required per lb. of oil and fat, for burning the hydrogen 
equivalent of oil and fat. The stoichiometric air required for 
the combustion of 1 lb. oil and fat is therefore 12.65 lbs. 

The total stoichiometric air is therefore given by: 

5.12 x 7.5 + 12.65 x 2.5Stoichiometric Air = = 7 lbs air/lb10 combustibles 

The moisture and C02 contents of the flue gases are given as 
follows: 

1 lb. moisture/lb. of moisture in refuse 

+ 0.65 lbs. moisture/lb. of combustibles 

+ 0.013 lbs moisture/lb. of air for combustion 

1.96 lb C02/lb. of combustibles 

Using 150% excess air (Consumat Systems, Inc.), the flue gas con
stituents in lb/lb of refuse are shown in Table 3 for wastes with 
minimum heat content and for those with design he~t content. 

TABLE 3 

CONSTITUENTS OF FLUE GASES (150% EXCESS AIR) 


(Lb/Lb of Refuse) 


Minimum Design 
Heat Content Heat Content 

Air 4.52 5.98 

Nitrogen 2.30 3.03 

CO2 0.85 1.12 

!Vater Vapor 0.88 0.83 

TOTAL 8.55 10.96 
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C.3.4 (Continued) 

1.4 Heat Recovered 

The enthalpy changes across the heat exchanger are given as 
follows(3) : 

H (Btu/Lb) H (Btu/Lb) H (Btu/Lb) 
18000 F 5000F 

Air 578 231 347 

Nitrogen 597 239 358 

CO2 560 189 371 

Water Vapor 1110 433 677 

The heat recovery rates and the exhaust gas flow rates are shown 
in Table 4. 

TABLE 4 
HEAT RECOVERY AND EXHAUST FLOW RATES 

(Burning Rate = 2,000 Lb/Hr) 

Minimum Design 
Heat Content Heat Content 

Heat Content 4300 Btu/Lb 5400 Btu/Lb 

Heat Recovered 3301 Btu/Lb 4190 Btu/Lb 

Exhaust Gas Flow 17,000 Lb/Hr 22,000 Lb/Hr 

Heat Input to 6,600,000 Btu/Hr 8,200,000 Btu/Hr 
Exchanger 
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C.3.4 (Continued) 

1.5 	 Sizing of Equipment and Storage Tanks 

Calculation of solid waste combustion heat release shows a 
heat . recovery in the range of 8.2 to 6.6 million Btu/H de
pending on moisture content. These figures are based on 
2,000 lbs per hour type II waste and a maximum design tem
perature of 6500 F for the heat transfer fluid. The average 
heat 	recovery rate of 7.4 million Btu/H has been used to 
size 	the medium temperature storage tanks. 

For the energy balance and economic analysis, practical 
aspects such as warm up period, mechanical failures, repairs, 
availability of solid waste and heat transfer losses must be 
taken into consideration. For these reasons a value of 5.0 
million Btu/H was arbitrarily chosen for use in the energy 
analysis, keeping in mind that the WWS and its sludge heater 
also has a need for high temperature heat. 

REFERENCES: 

(1) 	 Resource Recovery Services, Inc., "Conceptual Study of 
the Solid Waste Subsystem for St. Charles, Maryland, ~!IUS 
Project" - Appendix A: "Solid Waste Subsystem of the 
Conceptual Design Report." MIUS Demonstration in St. 
Charles, Maryland, November 1976. 

(2) 	 MIUS Technology Evaluation, Solid Waste Collection and 
Disposal, Oak Ridge National Laboratory, September 1973. 

(3) 	 Source: Comtro Division, Sunbeam Equipment Corporation, 
Incinerator Manufacturer. 
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0.1 Conventional Utilities and Mius Cost Backup Material 
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WASTEWATER COLLECTOR SYSTS~ OVERCOST - 1978 

BUILDINGS 

l. 	Bannister and Crossland 
(300,000 sq. ft.) 

2. 	Wakefield Terrace, 
Wakefield High Rise, 
Third Age Center and 
Eastern Peripherals 
(500,000 sq. ft.) 

3. 	Village Center and 
Western Peripherals 
(100,000 sq. ft.) 

4. 	Stoddert School 

DISPOSAL SYSTE'1 

Pumping Station 
13,000 10" Force Main 

$20/Ft. 

CONVENTIONAL 

$ 77,800 

$109,600 

$ 62,600 

-0

$250,000 

20,000 
262,000 

282,600 

MIUS 

$127,800 

155,600 

$ 86,100 

$ 5,600 

$375,100 

OVERCaST 

$ 50,000 

S 46,000 

$ 23,500 

$ 5,600 

$125,100 

0-5 
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CO~~IONAL UTILITY SY~ w 

WASTEWATER COLUCTOR SYSTEM OVERCOST - 1978 (Continued) 

BANNISTER APARTMENTS 

8" Sewer 	 Manholes 

90' 14 ~ 1,000 = S14,OOO 

235' 

100' 


75' 

SO' 


285' 

130' 

235' 

125' 

100' 

240' 

190' 


1,855 Ft. i $lB/Ft. • $33,390 or $33,400 

CROSSLAND MANOR 

8" Sewer 	 Manholes 

235' 	 7 @ 1,000 a S7,000 
260' 
85' 


120' 

120' 

420' 


60' 

1,300 Ft. @ $lS/Ft. • $23,400 
M 

MIUS - BANNISTER AND CROSSLAND 

1 ejector @ $15,000 	 $15,000 

300' of 4" Forced 	Main @ $10/Ft. • $ 3,000 

300' 

200' 

200' 

300' 


1,000' of Forced Main i $12/Ft. S12,OOO 

1 ~umping Station 	~ $20,000 • 520,000 

S50,OOO + 5ii,800 	Dist. piping 
Bannister and 
Crossland 



WASTEWATER COLLECTOR SY~~ OVERCOST - 1978 (Continued) 


THIRD AGE, l'lAKEFIELD TERRACE AND COMNERCIAL PERIPHERALS 


8" Sewer Manholes 

1,400' 25 @ $1,000 = $25,000 
3,300' 

4,700 Ft. @ $18/Ft. = $84,600 

CO~~IONAL  $25,000 + 84,600 = $109,600 

~lIUS 

1 Bypass = $ 1,000 

Pumping Station = $30,000 

1,250' of Forced Main @ $12/Ft. = $15,000 

TOTAL $46,000 

MIUS - $46,000 + $109,600 = $155,600 

COMMERCIAL AND ESTERN PERIPHERALS 

8" Sewer Manholes 

770' 14 @ $1,000 = $14,000 
1,930' 

2,700 Ft. @ S18/Ft. = $48,600 

MIUS 

1,250' of 8" Sewer @ $18/Ft. = $22,500 

Bypass = $ 1,000 

TOTAL $23,500 

STODDERT 

~IIUS 

350' of 6" Sewer @ S16/Ft. = S 5,600 

,, 
Id 
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Mr. Kenton Drury 
Project Manager MIllS 
Interstate Land Development Company 
336 Post Office Road 
St. Charles, Maryland 20601 

Re: 	 Cost to Developer for 
Electric Se~ce 

Dear 	Kenton: 

The 	 following are the costs for the buildings you inquired about: 

1. 	 The portion of the Village Center about which you inquired is 
covered by Public Service Commission of Maryland Order No. 59432, 
Paragraph 7.1 which states: '~e applicant must pay the 
esti=ated cost of the underground e~tension, calculated in 
accordance with aule 5, after deducting an allowance of 
three-fourebs (3/4) of the estimated annual revenue, except 
that for an underground e~tension to a new multiple-occupancy 
building Rule 7.1.1 shall apply." 

Without knowing the connected load, we cannot determine what the 
estimated anuual revenue would be. However, in general, the revenue 
frem. buildings of the type proposed, is such that: there is no charge 
to the applicant for service. 

2. 	 Wakefield Terrace and Wakefield Highview are covered by Public 
Service Commission of Maryland Order No. 59432, Paragraph 7.1.1 
which states: '~or a new multiple-occupancy building the under
ground eXtension on the applicant's owned or leased properties 
shall be constructed by the utility to the building at no 
charge to the applicant." 

3. 	 The Third Age Ce:J.ter is covered by Public Service Commission 
of Maryland Order No. 60316, Paragraph 5.2 which states: 
'~e Service connection to the building normally will be at ~e 
corner of the building nearest the point at '~ich the underground 
electric service line enters the property to be served. The 
charge for such underground electric service line shall be fifty 
cents (O.SO~) per foot for the sho~e5t distance as mea~red from. 



Mr. Kenton Drury -2- January 24, 1978 

the property line where the underground service line enters the 
property to be served to the nearest corner of the building. If 
the applicant specifies a different service connection point 
at the building, then he must pay the estimated cost of the 
excess trenching, backfilling and cable." 

The design of the distribution system has been completed for The 
Third Age Center portion of the Wakefield Neighborhood and the pre
liminary estimate of the cost to the developer is $6864.20. This figure 
is subject to the field verification of the actual distances involved. 

If you require any further information, please contact us. 

Very truly yours, 

~.;2/~/ 
William H. Crouch, Jr. 
Engineer--Design/Substation 

WC:ed 
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0.2 Mius and Conventional Construction 
Cost Backup Material 
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0 

CAPITAL COSTS (AA1 of 1/13/78) 

CONVENTIONAL 

ITl!1 OR SYSTEII 1IEtII0D COST S 

SMECO's Electric Oi ~ n'ibut ion Syste.. UnduJI"ound 12 JCV 0 

Electric Wirinl Terrace Apt•. (2010 DU) All-Electric 310,000 

Electric Wiring Third Ai" (1010 DU) All-Electric 126,000 

Electric Wirina Hilh Ri.e (108 DU) All-Electric 186,000 (2 ) 

Cotll:lD£rclal (100 , 000 Sq . Ft.) Electric 400,000 (2 ) 

School (Electrical) Erlotinl - (3) 

KVAC System , Do1lll!.tlc Hot !Jater 

Terrae!!! All-Electric 293,000 

Third Aie All-Electric 158,000 

Hiah Rhe J.l1-El.ctric 178,000 (4 ) 

Co~rc.la.l (100 , 000 Sq. Ft. ) lIydron1c/Elec Bt l 500 , 000 (4) 

School Ex.l..aUD& -
Waste Yater Tre.a tmea t System £XioUn& 0 (8) 

Waste Yater Collector System biotin& 

Land for MlUS Plant 0 

Eff1uUlt Dhposal Piping &. Spray. Ini lat1<m 0 (8) 

Solid lJ.ate Collection HAuler 0 

SaUd W.ate Subeyate1:l. 0 

HIUS P1iillt Building 0 

IIlUS U.c/Thcr1U.l Syateo a 

HlUS Hydronlc Dlstr" ~ Concl . Water: 0 

Parts Inventory 0 

Employee Traininl & Startup Coat. 0 

Construction Hauagl!.ent 0 

Construction Proce". Service. 0 

0Couou! tiD& & Certification 

SMECO Requiraments for Interface 0 

Pe:t'1Il1ts & Fe.s (2" Water), Leaal, Etc. 0 

NOTES : I toU... ted reduction of $300/00 for o,.ission of Elec Bid•. Cap.
--2  Estimated by eKe on b••i. of other lLD proparei•• 

3 - No !Dves tment by ILD 
4 Estimated by eKC on bad. of type of Hch, • .,.tal
5 _ cr;c allowed Sl000/DU additional pipin& cooto (4 pipe dht) 
6 CKC Estimate 
7 Omit chiller, reduce elec . c.apaclty . add b,dron1c hut1.n1 
8 SUDk coats 
9 ILD had l!'XpKted the COSt to be. paid out of Tit le I Craot . 
10 However, MIOS ' construction project "'•• term.1nated before: application va• 

1.5 acres haa retaU value of $75,000. Under delDJUatratlaa arraDlemene 

HIUS 

Hnl!OD 

Underground 12 KV 

Hydronlc Ktl/CII 

Hyd roo. lc lItl/C1a 

Hydroulc lItl/ C1 a 

Hydroolc lIt&/ C1 1 

No Change 

Hydropic 

lIydroDic 

Hydronlc CIg/Htl 

Hydrooic C11/llta 

Coa.necc to HIUS 

Biological Uni t5. 
Etc . 

Il'r1,8t100 

Sp.cul Vehicl •• 

Incinerator 

Dod,e Eat. 

See Detail 

Lebor, Fuel ~ 
Suppl1u 

Up to Startup 

COST S 

248,000 (1 ) 

95,000 (IJ 

154,000 ( I) 

350,000 ( 2) 

- ( 3) 

501,000 (.) 

262,000 (5) 

286,000 ( 5) 

375,000 (1 0) 

25,000 (6) 

557 , 000 ; 6) 

o . (1 0) 

300,000 ( 9 ) 

1 n ,oon 

455 , 000 

3 , 182 ,440 

616,000 


20,000 


50 , 000 


200,000 


25 , 000 


100 , 000 


25,000 


40, 000 


.acted upon. . 

lLO planned DO chars_ to prol1'am . 


o-l~ 



DETAILED SUMMARY OF MIUS PLANT 

1. Plant Building 

2. Thermal/Electrical Subsystem 

Eng/Generators (4) 

Chillers (3) 

Boilers (2) 

Generator Controls 

Pumps 

Tanks 

Heat Exchangers & HR Mufflers 

Electrical Work (Plus $50,000 for 
stepup transformers) 

Piping, Specialties, Misc., Equipment, 
Insulation & Labor (Thornton 
Estimate 1/6/78) 

3. 	 Control, Alarm & Data Log System 
(Johnson Jc 80) 

4. Solid Waste Subsystem 

Incinerator Unit 

Scrubber & Heat Recovery Unit 

Erection, Stacks & Misc. 

5. Waste Water Treatment Subsystem 

COST 

$ 587,000 

$ 386,000 

180,100 

84,000 

80,000 

139,400 

154,370 

78,150 

800,000 

1,430,420 

$ 3,219,440 

$ 250,000 

$ 305,000 

35,300 

114,700 

$ 455,000 

$ 562,000 
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PLANT EXPANSION - CAPITAL COST 


1982 

1983 

1984 

1 Electric Chiller 300 Tons 

1 Boiler 

2 Eng/Gen 720 KW Each 

1 ABS Chiller 200 Tons 

Site Hydronic Piping 

None 

1978 DOLLARS 

$ 100,000 

$ 60,000 

$ 350,000 

$ 80,000 

$ 200,000 



WASTEWATER MANAGEMENT SUBSYSTEM CAPITAL COSTS 

UNIT QUANTITY UNIT COST TOTAL COST THl 

l. Rotating Biological Disk with Covers 
(Autotrol 651-254) 

Each 2 $ 36,000 $ 72,000 

WAl 
2. Tanks for Biological Units Each 2 10,500 21,000 

3 . Settling Tanks Linkbelt Type L or Clarivac Each 2 35,000 70,000 

4. Rotostrainers Hydrocyclonics RSA-2524 Each 2 10,000 20,000 

S. Dual Media Pressure Filters 84 GPM 
Permuti t Type G 

Each 3 25,000 75,000 

6. Hypochlorite Chlorinator Sanilee 
Model 20 

Each 10,000 10,000 

7. Idrex Sludge Handling System Each 1 25,000 25,000 WAl 
8. Equalization Chamber (20' x 20' x 20') 

includes Excavation and Backfill 
Each 21,000 21,000 

9. 70 GPM Pumps - Equal. Chamber Each 3 1,800 5,400 

10 . Equal. Chamber Aeration Unit Each 25 , 000 25,000 

11. Clearwell Each 4,000 4,000 

12. 6,000 Gal. Storage and C12 Each 2 6.000 12,000 

13. 2,000 Gal. Tanks 'Each 3 25,000 7,500 

14. Heat Exchangers Each 2 1,000 2,000 

15. Instrumentation and Control (On line only) LS 4,000 4,000 

16 . Pumps, Piping and Valvin~ LS 60,000 60,000 

CAPITAL COSTS $433,000 

INSTALLATION COSTS 80,000 

COlil'RACTORS OVERHEAD AND PROFIT 22,000 

CONTINGENCIES 22,000 

TOTAL COST. $557,900 

NOTES: Costs do not include building electrical and mechanical. 
Instrumentation and control includes only on-line equipment 
and hookup. (No main panel costs.) 
Installation costs can vary considerably depending on manufacturer. 
For example, some rotating biological disks come preassembled while 
others may be assembled on site. 
Capital costs include shipping costs which also may vary with 
manufacturer's location. 

0-18 



~ METER - 1980 

WAKEFIELD TERRACE 

6 B1dgs - 3 Master Panels @$1,100 ea. 


204 Apts @ $55 


2 Btu Meter - 41nch @$1,000 ea. 


TOTAL 

WAKEFIELD HIGH RISE 

1 Bldg. - 3 Master Panels @ $1,100 ea. 

108 Apts. @ $55 

2 Btu Meter - 4 inch @$1,000 ea. 

TOTAL 

THIRD AGE 

26 Bldg. - 2 Master Panels @$1,100 ea. 

104 Apts @ $55 

2 Btu Meter - 4 inch @ $1,000 ea. 

TOTAL 

STODDER! 

2 Btu Meter @$1,000 ea. 

SMALLWOOD V.C. 

1 Master Panel 

20 Tenants @ $55 

2 Btu Meter @$1,000 ea. 

Total Equipment Costs 

D-19 

- $ 3,300 

$11,220 

$ 2,000 

$17,820 

-
• 

• 

$ 2,200 

$ 5,940 

$ 2,000 

$ 7,040 

• 

• 

• 

$ 2,200 

$ 5,720 

$ 2,000 

$34,320 

• $ 2,000 

• 

.. 
• 

$ 1,100 

$ 1,100 

$ 2,000 

$42,780 



1'BERMAl. METER - 1980 (Continued) 

Installation Cost (5%) 

Shipping Cost and Ctg. (5%) 

TOT..\1. 

ELECTRIC METERS 

Demandl Consumption Meter 

20 Electric Meters (Consumption @$100) 

Installation (15%) 

TOTAL 

$ 6,411 

$ 2,139 

$51,336 

$ 1,000 

$ 2,000 

$ 3,000 

$ 450 

$ 3,450 

$54,186 

TO 

FR 

DA' 

SU 

Th, 

ta: 

Thl 

Ba: 
on 
USI 

cor 
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MEMORANDUM 

MIUS FIIES 

FROM: K. DRURY 

TO : 

t\\£D 
DATE: JANUARY 24, 1978 

SUBJ: MIUS OVERCOST/PERMITS AND FEES 

The following overcosts have been projected for rev~w and 
tap fees and construction permits: 

Wakefield Terrace $241,125 
Third Age Center $148,802 
Wakefield Hi-Rise $148,828 

The fees and permits do not concern electrical utilities. 

Based on the above data the average cost for permits and fees 
ona square footage basis is $1.14/sq.ft. Thi!O unit value was 
used to estimate the following permit and fee costs for the 
commercial area and the MIllS plant: 

ESTIMATED PERMIT & FEES COST 
Commercial (100,000 sq.ft.) $114,000 
MIUS Plant ( 20,000 sq.ft.) $ 22,800 

CONVENTIONAL MIUS 

Permit and Fee ~652,755 ~675,555 

Overcost 

Difference $ 22,800 

nr 

http:1.14/sq.ft


Hr. Bill lleeves 
Ineerse~ee Land Oevelopmene Corpora~ion 
360 P. O. Road 
Waldorf. Maryland 20601 

Dear Bill: 

The following are the eseimated 1nse~lled costs for the 
equipment 	we will use to serve the MIUS Project: 

7SO HQl AI. l.5n ORO CABLE 

Terminaeion Equipment 

Heeering Equipm.ene 

!Dgineertng 

Total 

If you need my further informaeion, give u.s 

$10,611.24 

• 3.662.45 

5,373.76 

5.600.00 

1 
€ 

$25,247.45 

• call. 

'fours Truly, 	 Il 

?~~;::;?~ 
William H. Crouch 
Aa.oci~ea Engineer 

WC:ed 

D-.22 



MEmRANDUM 

'1'0: MIUS FILES SOOO/KS 

FROM: K. DRURY 1\¥0 
DATE: JANUARY 24, 1978 

SUEJ: SOLID WASTE CONTAINERS 

I spoke with Banks Hudson of Dempster Dumpster Systems about 
a drop bottom container which is compatible with conventional 
front load equipment. Mr. Hudson says that Dempster makes a 
combination container which is ligh~er in weight and less ex
pensive than the Standard Universal container. The maximum 
8 cubic yard container would cost about $800. 

nr 
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---------------------------------------------------------------------------

-------
-------

------- -------
------- ------

ANALYSIS NO. 164 

OESC:.i {PTION LAdOR MATERIAL TOTAL SQ F'T 
------------------------------------------------------~--------------------

FOlil\!O~ T {01',5 2B.'121 ~2~ 170 51,091 2.36 
fLOOr?S \)t-J GRAOE: 19,:H1 27,129 46,500 2.15 
SU~E~ST~UCTURE 24.J41 111,786 136.127 6.30 
~OOrli\jG 10,O3~ 13.425 23,403 1.09 
E.X TER I or< wolLLS 146,153 115.11S 261,268 12.08 
i'AC,TI nONS 2,439 4,375 6,814 0.32 
\~ALL FINISHES 5,11::11') 1,806 6,992 0.32 

------ ------ ------
TOHL 236,449 295,806 532,255 24.62 

4EOVE COST IS dASED ON CU~RENr WAGES 
ANO PRICES FOR iHE ZIP CODE AREA 20601 

\-i')i'", ?!-UMell'i"'"C. kt;.<..t,-- \~ IN'-LV~f.u IN 

T!-o-i.N"'i ~'" ~ ~of..J...t.. y € ~'il tw/Aif:~ 
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J-M Piping Estimate (as per Jack Martine, 12/21/77) for 

a double run, temp-tite throughout, the total pipe cost. 

$383,540 for all CHWS&Rand ID'lS&R (est. by Jack) Br 
Contractor Package Price pi 

18" condensing water ($13.68/ft) pipe for class 100 (T35) 

$41,040 estimate for 3000 ft. For class 150, add $2/ft. 

3( 

Total - 41040 & 383,540 

Elbows Tee Adaptor 

12" $25.05/ft $148.22 $238.34 $115.16 IJ 

10 19.30 113.49 188.97 88.09 WE 

· 8 15.80 78.81 115.42 67.17 

6 10.40 55.32 80.20 48.52 01 

4 9.30 39.82 57.30 44.22 

3 7.50 37.64 53.08 41. 48 


1 1/4 5.92 

b 

1 5.52 

P 
If we drop to 16" Class 100, price is $8.75/ft 

Class 150, " 10.78/ft 

Total for all pipe (as per Jack), including 3000 ft run of condenser 

pipe $383,540 + 41,040 = $424,580 

Jack's Total Figures for all Liner, S&R: 


12" 1120 ft X $/ft 


10 1920 ft 


8 5860 ft 


6 2920 ft 


4 10,920 ft 


3 10,060 ft 


1 1/4 1920 ft 


1 1920 ft 
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Broken down into chilled water S&R, hot water S&R, and condenser 

piping: 

j ) CHW5&R = $209,326 '" $209,300 

HWS&R = 174,214 '" 174,200 

Condenser Pipe3000' 
41,040 41,000= '" 

If we use our estimate of '" 2500 ft for condenser S&R piping 

we get [2500 ft] X [13.68/ft] = $34,200. 

Our total for these is: 383,540 + 34,200 = $417,740 

Man hours for Pipe-Laying (based on JM letter of 9/3/76 

by R.N. Barton) 

Pipe Size Man-hour/ft # of feet Man-hours 

12" .35 1120 392 

10" .37 1920 614 

8" .26 5860 1,524 

6" .21 2920 613 

4" .15 10,920 1,638 

3" .15 10,060 1,509 
1 1/4 .10 1,920 192 

1" .10 1,920 192 

TOTAL MAN-HOURS 6,674 

Total cost of Man-hours @ $10.00/hour cost 

6674 ($10.00) = $66,740 for labor 
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S&R Approxili~te 

Pipe Size (in) o. D. (ih) Trench Width, W 


54 1112 18 


48 11
10 15 


8 14 4211 


6 10 42" 


36 11
4 9 


36 11
3 7 


1 1/4 4 24" 


1 4 2411 


* Multiplier: v LWH ih = 2ft 

~ = WH, since length varies 

V 	 (1ft · ) 2ft lyd 3 
= yd

3 
= "W" Trench Width(in) (-)

L 	 312 in 1 27ft ft1 

[.006] 	 [W(in.) ] and = l:W 

v = (.006) (W) (length) 

Note: 	 These trench widths are added because the slope of the 

trench is correctly accounted for by assuming that each 

trench will carry four pipes. However, industrial contractors 

trench very differently, so these figures cannot be taken 

too literally 

Condenser Water Piping 

Pond to Bend: 800ft 


Bend to MIUS Plant: 320 ft 


Total: 1120 ft/run = CalL 1250 ft/run 


1250X2 = 2500 ft. of 18" for CWS&R 

2 bends @ 90 0 

2500ft 	 ($13.68/ft) = $34,200 

0-36 



TOTAL PIPING COST FOR CONDENSER WATER PIPING 

Piping for condenser water is class 100 transite with an 

18" inside diameter. 

1) Excavation and Backfill 

a) Trench width for S&R pipes: 12+18+6+18+12=66" 

b) Length of run = 1250 ft. 

c) Excavated and Backfilled Volume: 

( • 006) (66") (1250) = 4 95yd 
3d) Cost of E&B = (495) ($2.50/yd ) = $1237.50 '" $1200 

2) Man-Hours of Labor and Labor Cost 

a) assume same labor man-hr/ft for class 100 as for 

class 150 

b) 18" Class 150 = .51 man-hrs/ft of pipe 

c) Labor cost is $lO.OO/man-hr. 

d) Man-hours: (2500 ft. of pipe) X (15 man-hr/ft) 

= 1275 man-hr. 

e) Labor Cost: (1275 man-hr) ($lO/man-hr) 

= $12,750 '" 12,800 

PIPING COSTS FOR THE 1983 and 1984 MIUS Expansions 

:en The piping is to be sized for the 300 units of Huntington 

Apartments to be added in 1982 and for the added 300 units of 

Huntington to be built in 1983. Both will have one common 

main, with branch feeders for each building. 

A) Pipe Sizing 

1) Heating Load + DHW for 1983-84 buildings 

a) for 1983) 300 units, like Wake Terrace in design 

Scale up the Wake Terr~ce loads 
809 X 10 Btu/h[(3.46 + 2.04) X 10 6 ] 	 300 units = 

6 

204 units 
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for 1984) 300 units like Wake HiRise in design 

Scale up Hi Rise loads: 300 6 
[(2.00 + 1.06) x 10 6 ] = 8.66 x 10 BtuH 

156 

6 6c) Total Heat Load: (8.09 + 8.66) X 10 = 16.75xl0 BtUH 

Total Heat Load is 16,750 MBH The pipe size gives 

the following results for ~T = 40 0 F 

Total GPM =850 

Main Pipe Size: 8" for HWS&R 

1983 Piping 410 GPM = 6" pipe HWS&R for 1983 

1984 Piping 440 GPM = 6" pipe HWS&R for 1984 

2) Cooling Load 300 6a) 1983: 288 tons (204) . = 424 tons = 5.08 x 10 Btu 

300 
b) 1984: 193 tons = 541 tons = 6.55 x 106BtuH(106) 

6c) (5.08 + 6.55) X 10 = 11.63 x 106BtUH 

6Total Cooling Load is 11.63 x 10 BtuH, or 970 tons 

For 11,637 MBH we need, for a 140 F ~T, the following: 

Total GPM = 1700 

Main Pipe Size = 10" CWS&R 

1983 Piping 750 GPM = 6" pipe CWS&R 

1984 Piping 950 GPM = 8" pipe CWS&R 

1983 PIPING COSTS 

a) Main Line 

b) Feeder to low rise apartments 

a) Main Line 

Run Length - 2X(800+450+365) =2x(1615)= 3230ft 
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8" HWS&R = 3230 ($lS.80) = Sl,034 'V Sl,OOO 

10" CWS&R = 3230 ($19.30) = $62,339 'V 62,300 

tuH 	 TOTAL MAIN PIPES COST 

b) 1983 Branch 2(330+270) = 2(600) = 12DOft 

6" HWS&R: 1200 ($10.40/ft) = 12,480 =12,SOO 

6" CWS&R = 1200($10.40/ft) = 12480 = 12,SOO 

1983 Total Pipe Cost 

HWS&R: Sl,OOO + 12,SOO 63,SOO 

CWS&R: 62,300 + 12,SOO = 74,800 

Total 	Overall 138,300 

1984 Pipe Cost: lOOO ft 

6" HWS&R: 1000ft ($10.40/ft) $10,400 

8" CWS&R: 1000ft ($lS.80/ft) = lS,800 

Total 	1984 Pipe Cost: $26,200 

II. EXCAVATION AND BACKFILL 

A) 	 Main: 8" HWS&R, 10" CWS&R = Trench = 48+42=90 

Length = 161S ft 
3Volume : ( 9 0 " ) ( . 0 0 6) (161S) = 87 21 yd 

Cost: 872.1 ($2. SO/yd) = $2180 

B) 1983 Branch: 6" HWS&R, 6" CWS&R = Trench = 2x42=84 

Length: 1200ft 
3Volume : ( 8 4 ") (. 006) (120 0 f t ) = 604.8 yd 

Co s t : 	 ( $ 2 • SO) (60S) = $lS10 

C) Total Cost: 21S0 + lS10 = $3690 = 3700 
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----------------------------------------------------------------------

II. 	 (cont'd) 

1984: 	 6" HWS&R, 8" CWS&R = Trench = 42" + 42" = 84" 

Length =1000ft 
3Vo 1 ume = ( 8 4 ") (. 006) (1000) 504 yd

Cbst = $2.50 (504) = $1260 "" $1300 

III. 	 LABOR COSTS 

1983) Size Total Length MH ft L:MH 

10" 3230 3230ft .32 1034 

8" 3230 3230ft .26 840 

6" 1200+1200 2400ft .21 504 

Call 	 $ 

1984 Labor Cost 

8" 1000 ft. ( . 26 M-H/ft) = 260 MH 	 $2600 

6" 1000 ft ( . 21 " ) = 210 MH 	 2100 

Total $4700 

All are based on $10/hr cost 

Piping cost for 1983-1984 MIUS Additions 

1983 	 1984 

Piping $138,300 $26,200 

Labor 23,800 4,700 

Excavation & Backfill 3,700 1,300 

Cost 

10,336 

8,398 

5,040 

23,774 

23,800 

$165,800 	 $32,200 

----------------~----------------------------------------------------
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Garnze, Korobkin & Ca~ozer 
205 Wacker Suite 2201 
Chicago, IL 60606 

Attention: Mr. Nicholas Malik 

Dear Hr. Malik: 

Attached is a copy of FCC Tech. Report #66 which will be 
of value to you in your work. All underground heat 
distribution systems must now be qualified per this 
report for acceptance by the Federal Government because . 
of the serious problems that have plagued most under
ground systems over the years. These problems, stemming 
from corrosion of the outer casing, leaky casing joints, 
and wet insulation, have caused untold losses including 
not infrequent replacement of systems, as outlined in 
the attached FCC Tech Report #47. There is a lot of 
other material published on these continuing problems. 

Also attached, are computer printouts for two pipe 
systems. The first, marked "TT", is for Temp-Tite run 
on 6", 12" and 18" sizes with water temperatures of 
2100 F in the supply and lSQoF in the return. The second, 
marked "STT" is fbr Super Temp-Tite, 3", 6" and 12" 
sizes with water temperatures of 3500 F supply and 2500 F 
return. These will show the heat loss interaction of 
the two pipes. 

The computation system is an iterative process to reach 
a balance between the "k" value of the insulation and 
the temperature of the insulation since "k" varies \vith 
temperature and the temperature gradient varies with Uk" 
The printout does not show the final "k" value but does 
show the temperature of the gradient at various points 
or "junctions" through the insulations, as 'follows in the 
STT. 
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Page Two 
September 3, 1976 

Junction 1 - Steel - Calcium silicate interface 
Jun6tion 2 - Calcium silicate - Foam interface 
Junction 3 - Foam - Casing interface 

Cost of installation of pipe materials is difficult to 
give because of the wide variety of conditions experienced 
from one job to another. These varying conditions include 
contractor preferenc~, crew size, local wage scales, etc. 
Let's first indicate.manhours per lineal foot of pipe 
required to install Class 150 Transite (asbestos cement) 
pressure pipe including machine handling and pipe in
stallation, but not including digging and backfill. 
These figures are from "National "Mechanical Estimator" 
by Ottaviano Technical Services. Asst~ing a wage scale 
of $8.50 per hour (and this may be higher or lower, 
depending on location and union, if any) the installation 
cost per foot of pipe is shown. 

PiEe Sizes Han Hours Per Foot Cost Per Foot 

3 (My Estimate) .15 1. 2R 
4 .15 1. 28 

\ -~ 6 .21 1. 79 
8 .26 2.21 

'
10 .32 2.72 

,'" -:r12 .35 2.98 
14 .42 3.57 
16 .47 4.00 

18 .5"1 4.34 

20 .53 4.51 
24 .60 5.10 

30 (My Estimate) .65 5.53 

36 (My Estimate) .67 5.53 


To determine the manhours req~ired to install the pre
insulated piping materials, multiply the above manhours 
by the following multipliers, or use the manhour per foot 
figure shown. 

Product Multiplier Man Hr/Ft 

Temp-Tite 1.0 
Copper Temp-Tite .10 
Kool Kore .15 
Heat-Tite 1.3 
Super Temp-Tite 1.5 
Chemtite 1.5 
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Page Three 
september 3, 1976 

A comparison of many jobs indicates that most contractors 
estimate the installation costs of Supe~ Temp-Tite at 
only about 25%- 50% of the installation costs of the 
drainable, dryable, air gap systems such as Ric-Wil or 
Perma pipe sell. An occasional contractor will go higher 
and on one job the contractor put our installation costs 
only 10% of the cost of installting Ric-Wil. 

I hope this information will be of value. Please contact 
me if you need any more. Thank you. 

Most sincerely yours, 

R. N. Barton 

Market Manager 

CHAC & A/C Electrical & Telephone Duct 


bh 

Attachments 

.,/ 

BCC: E. Stoltz~ 
R. Smith 
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SHFr-'j 1'011,LS-~. \ ~,r0i\e;:;;/l/q~-O \'~ 
r-I~AL Mr-~AP 5HFFT 

.11111 NMlf OA TE
1---------1---------------------------------------1------------------------1------------------------1 
I SIIFET I ITEI'. I "I~. HItIIlL I l"p'IIR I 

I "'II, I I (s· 1 I (Hi"IIIRSI I

1---------1---------------------------------------1------------------------1------------------------1 
1 1 lOl.H r~n" C\UIPIIl'FR PHINTOIIT I 95,304.00 I 10,094.00 1

I_________ I-----------~---------------------------I··-----------------------1------------------------1 

I :1 1 lOlA I. f RflM 1I 51 Itl!; stir FT I ----------------- I ---------------- I
1---------1---------------------------------------1------------------------1------------------------1 
I I t~ATFR I AI. IINO Ll,BOI\ t./I,llIq~Ir_NT I ----------------- I ---------------- 1

\---------1---------------------------------------1,,-----------------------1------------------------1
I L. 'Ir.T~l f~;OM F()lIlpr·Ir-"'T~I.rFl I 447,600.00 I x x x x x x x x Ii i. I 

,-··-·-----1---------------------------------------1---------.. -------------- ------------------------1 
I ~ I T·;~·',t F"oj" ~,Y(,TF:~S SIIFI'T I 79,8(,0.00 x x x x x x x x x x I 


:-·_ ·-----,---------------------------------------1-------- ..-------------- ------------------------1
I , rlll'l il,:·:'·· rj;lill'~rs 51"':-1 I 9,600.00 )( x x x x x x y x x I 

1--' -.... -- -1--- - .---- -- -- .. ----".--------- -----------1··---------------------·--- ------------------------1 
I ./ 1 .',1;:' NUN-:;:-.;,o["III : T 1vr If.uOa. 1 ~ ~ ~ v x y x )( '1 ;( ---------------- I 


,,- - ,1 --- ... -- '--' ----------------------------1------------------------ ------------------------1 
! TOTAL MAT£,U.1L ·\ND l.AMOft 1 032,3D1.00 lO,OD'LoO I 


! .--------! -_ .. .. . -- .. _. ··------------------------~---l----·- ·---------------- -- ------------------------! 

1 1 1.f;'II: "t.n "fr. ~;(1I111 x ! 11.70 1 


-. ·· .. ····1---------------------------------------1·----------~------------ ------------------------1 

I Uf\/IR (lIST :\ llB.lOO.OO I


,---------/---------------------------------------1------------------------ -----------~------------I 
I I I '''h1Fiq~l COST 632,304.00 I 


'---------1---------------------------------------1------------------------ ------------------------1 
1 I M,l) .II~I\ FX/';:"5F5 186,132.00 1


1---------1---------------------------------------1------------------------ ------------------------1 
! 1 I TIIT4l P!q:'lr- (051 I 936,1326.00 I


1---------1---------------------------------------1------------------------1------------------------1 
I I I 10% Fee I 93,663.00 1 


: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~!~,~0-3~~~.1\{.v~ ~I : 7-------------, \f .I 1 1 I 


i ~ ~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~~~~~t:~UO) ~ 'oj 
: :--------------~---~-----:------------------------r=r~
I I . I 1 


I (------------------------1------------------------1
I I 1 ( I

1---------1---------------------------------------1-.. ----------------------1------------------------1 

PRICF OllOTF.O 

~ 'II\G-W\!&~'~ vr --f-l'.iI-~pr'M-<J.r............,.•; 
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eL€CTIl.ICA L 

�------------------------------------------------�-------------------1 
IT F!'I M1 fill "'T 11 I 1IS) 

1----------------------------------------------1-------------------[
I ::>. (f) ~n~l;') 1 ------------ I 

1--------------------------------------------1-------------------1
1 P~v:~F~r .~ p!:IlFn~',: A~::r P,1)'.'1l5 I -------------- 1 

1-------------------------------------------------1-------------------i
[ I"'SIJa~·r.F. £. TAXES25.0 ';( OF LAFlnllS 118,100.00 I ~9,S25.00 

1------------------------------------------------1-------------------[
[ SP~r.I~L ann[TI"'IAL 1"'$IJRA~.r.E [ -------------- I 

1-------------------------------------------------1-------------------[1 LlCFII:SFS [ 2,000.00 I 
1---------------------------------------------1----------------·--1 
1 ~c'~li ~ :~~~~r.T!"~ ~F=~ [ 2,000.00 

1---------------------------------------------1------------------(
, ,'. ·,;'~!I.rl· ·;· ' ,roi'S ,. r··: L,\" ''';; I ------------- 1 

1------------------------------------------------1-------------------1
! ... ~ • .•. ". :' " r- l.f.=; ·';' < I Inclurled 1 

·_------------------------------------------------1-------------------1
.' ,- T" ~~" }.. I ------------- I 

····---------------------------------------------1------------------! 
-: I - ..... . .. C i 3, sea. co I 

I:-----------------------------------------------i-------------------1 
~ !L;:~ Tf.l( 4 =: I')F ,.IGr;:R I.\L s 632,394.00 I 25,296.00 I 


1------------------------------------------------1------------------1 

I (111,\\4".";$ r. !:r'I.If.lFCRI"r, [ 90,000.00 I 


[--------------------------------------------1-------------------1
I ;fe.Hr.F COFrlCE 1 5,000.00 1 
1------------------------------------------------1-------------------1
[ i;;,,'/!'L ALLO:~M'r.:: !. ProF; IIIAN-r·AY 1 ------------- 1 

1-------------------------------------------1----------------II FOIJTPIo!f'Ni (Crane k Operator)" i 2,500.00 1 
I--------------------------------------------!-------------------1 
[ c;r4ALL mOlS 2 ~ OF LAAnR , 1 2,362.00 1 
I---------~--------------------------------I-----------------I 

[ Fq:=[GI-iT Fxr~~FS~ f. r:!:~Tu.r.F I ----------- I 

1-------------------------------------------1------------------I
1 I~A'jr-L ;::xPF~S~C; r ------------- r 
1---------------------------------------- 1---------.--------- 1 
r nFr-rCr: SIIPPLIi=S-·!ArF.R-I-iF..1T-F.J.Er.T:~Ir.ITY I 3,000.00 I 
I------------------~------------------1------------------1 
I t.4f'.nR FI?IfJl."S 5 1.58 PER Hr1I1R X 10,094 I"f1I''1S 1 15,949.00 r 
1----------------------------------------------1-------------------1 
I PI,;lK(i"1. :; pe;;. ~r';~ :< I"CIJR<; i ------------ [
t------------------------------------------------I-------------------i 
1 T~orary Power & Ligbt tor Construction 1 5,Oon.Oo [ 

[ -_________ I[[--------------------------------------------1-------------------I
[------------------------------------1-----------------[
I i ___________ I 

i-----------------------------------------------I------------------1 
iniAL I 186,132.00

[-------------------1 
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________________ 

1-'; T. ~'(1. 

�---------�---~-----------------------------------I-------------------1 
1 SYSTF.M 1 SyqF ~~ TITL!' 1 411l1l1'IT 1 \ QJ-C.. 
~ -~'~~~~:--: -~~~~~:~;~;-~-;:---------------------- ~ ----2~--~- ~ O~ \ 
I---------I---------------------------------------l---~-----------i1 1n3 1 swI7(HGFAR 5 KV 1 ---------------- 1
1 ---------1---------------------------------------1---------------,----1 
1 t,)t; 1 II'-IIT SII~'i7L1TII)J\IS 1 ---------------- 1
1---------1---------------------------------------1-------------------11 I,:/' 1 In/ll) l.F~'TF:''' 1 --------------- 1 
,---------,---------------------------------------1-----------~-------I 

ln7-1"~ 1 P:1',:F" TQ,~~'SF,.,RI·::::>S I: (:°rHl'lll ~r:SI~Tnns 1 48,000.00 1 
,---------,---------------------------------------1-------------------1
I ~n') .' \ !=Tl. ' r:~i'. T~.'\" ·" .:r.~~)..=~~S r. !'~niE=C:Tn:l~ I ---------------- I 

1---------1---------------------------------------1-------------------1 
i ;)'1 I lnl. I/lll T ;.r;r: <,•.; I T::I'r,F."'{ 1 ---------------- t
I---------i---------------------------------------I-------------------1; ;u. I " ... TT;:I.<:·(I/·C· "C; 1 ________________ 1 

:---------;---------------------------------------1-------------------1: /. .... i 1,lf; ': \! r:'-"'i~l"l t",;:~ITF.,(S 1 1 

i---------I---------------------------------------!-------------------1 
!/./ I ;',ITr'; r.WT;f'I. r:!':~TF;{S 1 72,000.00 1 

1---------1---------------------------------------1-------------------1 
I 1 <4 1 Fr:F'I)F'R ~IIS nliCT j 108,000.00 1 

1---------1---------------------------------------1-------------------11 !.,... 1 PLlir.-IN »,liS nllrT 1 -______________ [ 

f---------I---------------------------------------I-------------------[
I 157 1 TRnllFY AilS rolleT 1 --------------- 1 

,---------i---------------------------------------I------~------------I1 ;70 1n:n TYPF TH:A~;SFnR"'FRS 1 10,800.00 1 
1-------1------------------------------------1-------------------11 175-]79 1 PANFLS 1 4,800.00 1 
I---------I---------------------------------------!-----------~-------I 

1~1 1 :·,r.TnR STARTFR PA/I'FlS 1 -------------- 1 
[---------1---------------------------------------1-------------------1 

1 1 ---------------- 1
1---------1----------------------------------1-------------------1 
1 1 1 ---------------- i
1---------1-------------------------------------1-------------------1
1 1 1 ---------------1---------1---------------------------------------1-------------------11 
[ 1 1 ---------------- 1
l---------i------------------------------------I-------------------1TOTAL I 447,600.00 1 

1-------------------1 

D-46 


http:447,600.00
http:4,800.00
http:10,800.00
http:108,000.00
http:72,000.00
http:48,000.00


1''' T. ~;Il. 

Ei.ECT/i!/CA L 
;_________ 1_______________________________________ 1___----------------1 

Ii ~'!'~ r~·v. T C'".y<\T;;'M r ~ Ti s: t OllnT~n,;y '( .'Pllil~'T i 

! /':',,~."'; ; 1 1 (c.I ...------r D~

1---------1----------------------1-------------1---------. ..,--------1 
;--!:~----:-~~:~~~:~-~~~~::~~:----:--------------~--~~~~~~~------~
i 410 I Dev.lcE:s & Dimmers 1 1,800.00 1 
i---------t---------------------1--------------i-------------------1
I ~70 1 Fire Alarm 1 I 6,000.00 11________ 1___________ .-:.. _______ ______________ 1-------------------11 

I I 1 ----------- 1
i--------I-----------------------I--------------I-------------------1 

1 1 1 ----------- I

i---------I--------------------!-------------I-------------------1 
I 1 1 ------------- 1

i---------!----------------------i-------------I-------------------1 
_______________ r"---------,------------------------:--------------!-------------------! 

·---··-----~------------------------;--------------I-------------------1
I 1 ----------- 1

;---------r------------------------l--------------[-------------------1
! 1 ----------- 1 

;--------1-----------------------1--------------1-------------------1
• I I ----------- 

,---------!----------------------I-------------I-------------------1
1 I ------------- [ 

! --------1---------------------1 -------------1-------------------1 
r 1 1 I ----------- 1
1-------1---------------1------------1-------------------I 
1 1 1 1 ----------- 1

1------1------------------1--------------1------------------- i 
'I I:------------ 1 
r~----- r------------1 -----------1-------------------1 
; Iii----------.-- I 

:--------1--------------------1------------1-------------------[
1 ill---------- 1

1-------1-------------------1-----------1-------------------II! [ -------------- T 

:--------I------------------[-------------i------------------r
1 1 1 1 ------------ 1

I-------!--------------------I------------I-------------------1 
1 I 1 I ---------- I
1------1-------------- i ------------1------------------{ 
lIt 1 ----------- i 

r-------I--------------------:----------~---!------------------1 
1 ! 1 ---------- !
I--------:-------------------[------------i-------------------i
1 I i I ------- I 
!-------!-.----------------1-------------1-------------------1 
I I i I ------- I
;-----I------------------(--------------{------------------1

TOThL I 79,800.00 1 

.------------------1 
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ELEcTfllCA L 
L 1 r.H T 1 Nr. FIX T IIR E S 

1---------�--------------------------------------- � -------------------1 
~YSTEM I !,yq!,M TITLE AM(1IINT 

I ~JII''''''F~ I (';1

1---------1---------------------------------------:-------------------[
1 340 I r'lIITQnl= L1r.HTINr. 1 -------------- 1
1---------1---------------------------------------1-------------------1 
1 34q 1 L1(,;HTINr. FlxTlIRI:S I 9,600.00 1
1-------1---------------------------------------1-------------------1 
I 1 1 --------------- 11_________ 1------------------------------------1-------------------1 
![ _________ 1 1 ---------------------------1I______________________________________ I _______ 1 

1 --------------- 1
:--------i---------------------------------------[-------------------1 

I I --------------I---------!---------------------------------------L-------------------1I 

--------------- 1 
,---------!---------------------------------------i----------- - -------~ 

i --------------,---------j---------------------------------------i-------------------1 
, i --------------- I 

;---------,-----------------~---------------------I-------------------1 
1 ! 1 -------------- 1---------1---------------------------------------1-------------------1I 

, 1 1 --------------- I 
!---------I---------------------------------------l-~-----------------1 
r 1 1 --------------- i
!-------j-------------------------------------I-------------------1 
I I 1 --------------- 1
1--------1--------------------------------------1-------------------1 
1 I 1 ------------- 1---------1---------------------------------------1-------------------1I 

1 1 1 -~------------- 1 
J ------1-------------------------------------1--------------'-----1 
I 1 ; --------------- , 1 
I--------I---------------------------------------I--~----------------1

1 1 1 --------------- 1
1-------1-------------------------------------1-------------------1 
! 1 1 --------------,---------1---------------------------------------1-------------------11 

1 1 1 --------------1---------1--------------------------------------:-------------------1[ 

: r i -------------I--------I--------------------------------------f-------------------1I 

I r I -------------- 11-------1---------------------------------------1-------------------1 
1 I 1 -------------- I 
j--------I-------------~-----------------------I-------------------1

Tr,HI. 9,600.00 I
!-------------------l 
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January 	6, IJ77 

';am28, lCorobr-in, C<.;".. Q(]t"T., Inc. (Jl~) G41-de~ 


~05 w. ~~c~er Dr. 

Chicago, Illinois 60606 j'v.lu~ - Char les, 

~ttn: Mr. D. M. Caloger 

Int.:!rstate Land De·l,,=lo9f!i'.~nt, ·Inc. r· .· echQ.:. ici;.~. Ivnrk 

336 Post Office,~. 

St. Charles, ~d. 20601 ~l~C:lan ie· ? r,,·:;: i'Jcp.'t' : 

(~OJ.) 6.:!~-.d440 Gamz r ; -; .'-Jrool~in-Caloger, Inc. 
f20?) 343-:. ~oI)U ?:c:-. 1)C1t'!1/:'-':'/77 -:09'.:!cs. ~::me 

.,.t:tn: "!l:. :"illiam 1. ,eev,-:s 	 i.(:d~ndum~ ..I'i:.~~: ... ;111 r..t!'.:!tillg of 
G/l/77 with y~u and Mr. Luther 
~;ichm.:':ln, 1 .3~:) 041-593<3 

;~t-:n t leme!l : 

'Ne propose to•.::'llrnL;;" .1t"!cc':;S2.ry lc.·bor all'~; :-:1: t;~rials to install 
pi2ing unc pitJecOverinSi -tn the ;::~ ·-"'c project f :',=, tLlf: su~ of; 

Budget price (not firm) $l,34~,4::0 •.bO 
Add: P~urnbing Allow~nc~ 60,000.OC 

Pa intin'.! ~ J ab·:ll inS .).llowance 40,00J.OO 
rC)l'AL $1,444,420.00 

Cp~i;Jn: 	 Pipi!1<:j for !: ...- 9 in 1 ieu of 
dry cooler (Plan M-3 & 
Column A) D..:r:;uct 1.1, ")32.00 

The following is inclucicd: Pi.ping, i:ens, ::tnel for hanging, 
:?i;?e covering, pi~e conll'?<:tions ':0 e(~ui.pment, ri~ging and setting 
mechanical equipmcn t, ey.pan~i~n tanks. :::: tack~, J'-1c;t\."ork, uni ': 
r:E'ater. 

The following has bep-n omitted: boilers, all tanks (other 

t:,an expan.; ion), ?um9S, h·:· a t exchanger 15, muf £ lcr ~. dry coole.: ~, 


chillers, H & V units, "coil:;, ·founda tions, 5tart~rs, all pumps, 

piping, etc. at pond, villr2ticn i~oIati·:m, controls, wiring, 

con trol valves, oil tant~ 5'...,i tch over val'!eE, spr in:<l~r, \-Ia:3te 

water treatment plant, ventilation of waste tr~atmGnt ~lant, 


engines and generators, excavation, con~rate, all work outside 

MIUS e~uiprnent room, rue~zanines, ~tairs, catw~lks, ladders, 

incinerator,stack for incinerator. financing, retention, motor 

control centers, pumping, ~nwtherm, turbine flow mete.:::, 


Hampton ConstrUction Pan< 9200 Edgeworth Drive Capitol HeightS. Md. 20027 (301) 350·5000 
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R. M. T., Inc. :2 

freight and sales t~x O~ e~ui9Dent for ~hich you are getting 
price!:. 

Ver~ tr~ly Y0urs, 
F. • . N. Th~orntonInc. 
~ . t-'..p. :. f 

(-~ 

~rank !-1. Reaves, 
President 
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/II'~C~ 
Installing: Air Conditioning • Heating • Piping • Plumbing 

1354 FLORIDA A VENUE, N.E. 

WASHINGTON, D. C. 20002 

phone 399-2000 

area code 202 

cable: THORNTON 

o ;xl 
>-t, n rt ~< 

t:::rm 



,Iechanical Contractors foun~d in 193? by Rus s ell ~I. Thornton, emphasizes 

~he following factors ill successful achievements relative to its operations, 

customers and proJects: 

o Ability 

o Responsibility 

• Independence 	 (To perform in the best interest of the 

customer) 

Cooperation 

• Financial Resources 

o Integrity 

• Diversity 

• Project Manager System 

R. M. Thornton has proven itself on all types of projects. A partial list 

of customers is as fOllows: 
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OWNERS 
Alexandria Hospital 
American Broadcasting Co. 
Chesapeatl.e and Patomac Telephone Co. 
Columbia Hospital 
District 0' Columbia Government 
Doctors Hospital 
Hecht Co. 
International Monetary Fund 
Kass-Berger Realty Co. 
Kodak Processing Laboratory 
Montgomery Ward & Co. 
National Coal Association 
National Wildlife Association 

ENGINEERS 
Brown, William A. 
Cotton & Harris 
Dollar Blitz & Associates 
General Engineering Associates 
Kluckhuhn & McDavid Co. 
Love, Nash M. & Associates 
Redmile, H. Walton Assoc. 

BUILDERS 
American Construction Co., Inc. 

Austin Company 

Beauchamp, Victor R. & Associates 

Coming Construction Corp. 

Davis Wick Rosengarten Co., Inc. 

Eisen-Magers Construction Co., Inc. 

Fuller, Geo. A. Co. 


ARCHITECTS 
Abbott-Merkt 
Ballinger Co. 
Chatelain Gauger and Nolan 
Chloethiei Woodward Smith, & Associates 
Clas and Riggs 
Dreyfuss, Edmund 
Eggers and Higgins 
Faulkner, KIngsbury & Stenhouse 
FranciSCO and Jacobus 
Giuliani & Associates 

Prince Georges General Hospital 

Rock Creek Ginger Ale Co. 

Sa'eway Dairy 

Sears Roebuck ~d Co. 

Sheraton Corporation 

Steuart PetrOleum Co. 

Washington Daily News 

Washington Gas Light Co. 

Washington Hospital Center 

Woodward & Lothrop Co. 

U.S. Army Corps of Engineers 
U.S. General Services Administration 
U.S. Navy, Bureau 0' Yards & Docks 

Silver, Schwartz & Assoc. 

Smith and Lee-Thorp 

Weller and Gooch 

Wllberding Company, Inc. 

Worsley, Geo. Ira, Jr. 

Wyble, J.B. 

Youssef and Associates 


H.R_H. Construction Corp. 

Humphreys & Harding, Inc. 

Irons & Reynolds, Inc. 

Jordan Construction Co., Inc. 

Lipscomb, Wm. P. Co., Inc. 

Martin, Geo. C., Inc. 

Prescott Construction Co., Inc. 


Greeley and Hanson 

Hayes Seay Mattern and Mattern 

Kea, Paul H. 

Keyes, Lethbridge and Condon 

Koubek, VaJastlmil 

Kockman, Alan 

May & Ruppert 

Mills, Pettlcord & Mills 

Porter, Irwin S. & Sons 

Saunders & Pearson 
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Dear Ion: 

This is to confirm our earlier conversations with respect to the lengthily 
discussed ~ius (Modular Integrated Utility System), a segment of the total 
energy plant in the new community of St. Charles, r·laryland. 

We have been discussing this project for \"ell ove!" a year, and have reached 
a point where some budgets have to be established for the basic central 
plantitself. 

Tnis is in contrast to earli~r discussions, \·thich included the Satellite 
Buildings and capabilities for remote readout through telemetry and leaSed 
telephone lines. 

In order to provide ongoing system analysis, record keeping and close 
systems s:Jr'leillanc::, the JC/SO a~tor.lated system l'/as selected as theop
timal type for this project, and the essential components of the JC/80 
Itould include the following: A central processing unit, A cathode ray tube 
for dynamic system display v/ith dedicated keyboard, A high speed line printer, 
A slide projector and the miscellaneous loop remotes, a quantity to be de
termined upon the final sele~tion of nu~ber of points and system memory cap
acity. These loop remotes 'llauld act as the system or gathering paint for se'/
eral sub-syste!!1s and provide the inte!"face bet':leen the terninal sensors 0:"' 

pick-up points and the looped coaxial cable which provides the intelligence 
and railroad track for digital information for the computerized control system. 

Insofar as capaci ty is concerned, lye have ta1ked about a 64K core £!Ternary for 
this project in its ;Jresent state of development, l'lhich ':Iould, of course, be 
far above and beyond the requirements of the current central plant. and this 
is no accident, since the intention is to include the system capability in
sofar as memory is concerned and system capability for the future Satellite 
Buildings when they are provided under future contracts. 
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Our understanding of the system based upon our previous discussions would ~rovide 
for graphic display, trend logging, individual point logging, alarm and operational 
summaries, and input/output of the various control modes and status for some approx
imate 120 points which \'lOuld include both binary (on-off-digital), and analog 
(variable) points, whether th~se be of temperature, pressure, humidity or such com
porable functions that \'lOuld be determined by standard control system devices as are 
used in the industry. 

The basic plant would includ~ three (3) chillers, tvlO (2) boilers, one (1) incin
erator, BTU totalizing equipment for six (6) circuits~ three (3) air handling units, 
five (5) reheat coils, three (3) exhaust fans, one (1) wing make up heater, a hi9h 
capacity duplex air compressor installation, a cooling pond (in lieu of cooling 
tower), a package cooling unit for the engineer's office, a multiplicity of hot 
water convertors, and a multiplicity of pumps both for hot water, chill water, 
ccndenser I'later, etc. In addition, · there would be four (4) thermal storage tanks 
and sub-systems such as condenser water bypass, differential pressure bypass, etc. 

In a'n attempt to establish a budget for the project at :his point, vie must bear 

in mind the projected labor rates; the number of total points and types of ter

minal sensor!pickup points, physical location of equipment and number of programs 

which would be required for system generation for ongoing analysis and evaluation 

during the operational cycle of the system. 


ga~2d on the above, we would estimate that the budget for the central plant only 
to be $341,000.00. This is based upon current labor rates, and is not mean: to be 
a firm price since \'/e do not knm'l at I'lnat point in time the project would start nor 
the duration of it which would greatly affect labor rates and, of course, total labor 
cos t nor do I'le know the physical layout of the plant which I'lOuld determine quantities 
and conduit/piping runs which also affect costs. 

However, based upon our discussions, we feel that the budget established at 5341,OCO.00 
is realistic and something with which the entire project can be approached reasonably 
and intelligently from the standpoint of budgeting. 

Very truly yours, 

JOH~SON CONTROLS, INC. 

C\.-~ 03, C6..,-~ . .....J 
- ·. I~ 1"-" , ___f'-/' u""-\ 
~ Serngard 

Sal.e.s. Engi neer 


;·18:no 
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Dear Hr. Reeves: 

Your _letter of December 12th, 1977, to Hersey Products, Inc. of 
Spartanburg, South Carolina, has been referred to us as we are 
their representatives for this area. 

We are enclosing bulletin on the NIAGARA BTU Meters and are 
pleased to quote the following prices: 

For chilled water service: 
1 -1 size $54cs.oo each. 
1-1/4" siee 606.00 II NOTE: - For Hot wa ter 
1_1/2" size 640.00 " service - ADD $10.00 
2" size 818.00 Ii to each meter price. 

F.O.B. factory - Spartanburg, South Carolina. 

Prices quoted are subject to change without notice and are void 
in 30 days. 

If we can be of further service, please advise. 

Very truly yours, 

HERSEY PRODUCTS, INC. , 
/ ~d stri~~ea~urement Division 

. ' " /~ . //Z/.' ""..-.;;-- --V-:;:: ; -~ 
Wm. L. Becker, 

Controlled Equipment Co., rep. 


WLB:amc 
encl. 
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Niagara BTU Meters assure accurate, equitable 
billing • Promote energy conservation and 
economy • Provide accurate data for internal 
energy control and auditing. 

Typical Uses 
Niagara BTU Meters are used in many installations: 
airpOrts. offices and industrial complexes. apartments 
and condominiums. colleges. and stiopping centers. 

Major Features 
The aJl-mechanicai operation of these meters obviate 
external pOwer sources. In addition to energy con
sumed. readouts also display temp differential and 
water flow. A high degree of accuracy is maintained 
over the entire measurement range. 

Register may be rotated to any angle  for ease of 
reading. Temp probes are small  for easy installation. 

Remole Indication. The BTU odometer can be con
structed with a pulse transmitter for remote disptay of 
BTU reading. 

=r 
)0 
~ . 

How ItWorks 
The Niagara BTU Meter consists of a temp differentiat 
sensing system and display. a water flow meter and 
disptay. and a BTU computing mechanism and display. 

Temp diHerentiat sensing system. Twoprobes - one in 
thewatersupply line and one in the return - senseand 
transmit the water temp through capillary tubes. Each 
capillary tube is connected to a separate Bourdon 
spring which contracts or expands according to the 
water temp. An interconnecting mechanism belween 
the two springs activates the temp indicator which 
displays the temp differential of the supply and return 
water. The major function of the springs. however. 
is to activate cams in the computing mechanism. 

Water meter. Normally located on the water return 
line for heating and the inlet line for cooling. the 
water meter may be either a disc type or a turbine 
type. The meter is connected to an odometer which 
displays lotal water flow in gallons. The meter is also 
connected to dual cam rollers in the computing 
mechanism. For detailed operating characteristics of 
these meters. refer to appropriate Niagara Water 
Meter bulletins. 

BTUcompuling mechanism. This mechanism receives 
inputs from the water meter and the temp differential 
sensing system Each Bourdon spring in the sensing 
system activates a separate. concentrically profiled 
cam. Together. the two cams form a recess which 
varies in angular size according to the temp dif
ferential of the water. Dual cam rolfers driven by the 
water meter rotale continuously around the cams 
As the rollers pass over and into the recess generated 
by the carns. two cam levers anached to the rollers 
engage the serrated circumference of a drive wheel 
The levers disengage thedrive wheel when the roJlers 
pass out of the recess. The resulting '"termlnenl 
rotation of the drive wheel is directly propOrtional to 
the energy consumed. and the odometer connected 
to the drrve wheet displays total energy consumed in 
BTUs 
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Register Readouts 	 Thermowell Dimensions (In.) 
large Threaded (Ste.eIJ 

1"1'1 ("'1"'11""1""1""1 	 Mode!gO I ~ . : 
3fJ 40 50 60 70 80 90 I " . ~ 

r-- :.:.rr Temo o tPrerenrtat '~-Fi----£--. --Pst
9i'J cou"rer ~ "....-J 

All Othe, '~~E 
Modet, +_ .. _~ 

Wal~r lIo~'Y C"Jur.rer 

,,, .,,J 

r--------- ---,
Bourdon spring ---",,  I 	 I 

Temp differential scale (OF ) ---~ 

Bourdon spring-------f"~~~~~~ 


BTU computing mechanism, 


Rotating cams (2i ---------40. 

Cam rollers (2i ------......,..;;~ f~~~~:;: 

Serrated drive wheel-------I' 
~ 

Cam levers (2) _____~~~9=~5:~;:£~,..;LI 	 I 
I 

I 
I 
I 
I 

O=cO(=9=i5(=7('"g( ~:-	 1,. 
I 
I 

r------A-------l I 
I 

,---_.- ~-----I 
/ Disc flow I 

meter I
/Turbine i 

I Temp 
, probe I 

, 	 ,---...- I 
( 	 ; )\ a 	 ;::=::===::::::::===~""7====={;:::') / 

Temp =/l=~)Supply 

"¢=s'vn orObel! rj 
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Register Specifications for Niagara BTU Meters 
Note: The follo'l'lIng soecificarions are For the registers only For Flow meter soecificatlons. reter to 
appropriare Niagara Water Meter Oullellns . 

.. 
I 	 Temperature Characteristics 

MODEL TEMP RANGE TEMP DIFFERENTIAL 
NUMBER RETURN SUPPLY MIN. MAX. 

90 	 90"~F 30°F 5~F 25~F 

185 90"F 185c F 9°F 45~F 

195 85~F 195~F 20u F 100°F 
266 104°F 266c F 30°F 160°F 
356 140°F 356"F 40'"F 215°F 

Register Accuracy: ::: 1.5% @ > 50'l~ rated _T 
-I 	 Register Dimensions 

Note: for flow meter dimenSions. refer to appropriate Niagara Warer Meter bulletin .I 
r 

BTU Register with --- 5'14" -- I 
Niagara Disc Meter

I 

I 
I 
I 

I 	 mn :
I 	 II ~ Jjl iI 
I 	 I',! ii 

,I 
IU I 

I 
I U U 
I 
I 
I 
I 
I 
r 
I 
I 	 Capillary Tube Length: 

BTU Register with 
Niagara Turbine Meier 

I 
I 
I 
I 
I 

emp r 
,robe I 
\ I 

J 

Stand2rd length is 6.5 feet. Length of 31 feet is available on s~ecial order. 

The Hersey representative in your area is: 
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.Dear Mr Reeves 

Thank you for your letter of April 22 ond the attached presen

tation of your project MIUS. 


We are pleased to confi:m that our various models of metering 

equipment for mains-connection can be designed for operation at 

60 Hz if a reasonable number of items are required. 


It appears from your MIUS presentation that our heat meters can 
be used for the registration af heating and cooling ene~gy for 
a large but so far undefined number of building complexes and 
houses. Following this assumption and bearing in mind that the 
components of our meters con be freely combined to meet wide 
varieties of measuring conditions, we would like to p~esent 
so~e examples of prices for heat meters of common stanqara as 
presented in our brochure "Products and systems for the measure
ment of heat and woter". 

Heot Meter SVMU-60-52-040-J, as presented on page 6, 
with hot water meter bore 40 mm and for continous 
load 5.0 ma/h S 615,

Heat Meter SVMU-60-52-1CO-J with hot water meter 
bore 100 m. and for continuos load 50 m3/h S 965,

Heat Meter SVMU-65-01-020, as presented on page 7, 
with hot water meter bore 20 mm and for continous 
lood.4 m~/h S 380,

Further to these examples we would like t.o point out that the 
load of water circulated is imperat~ve information for ~he design
of a heat meter and that the size or the hot vater meter affects 
the price considerably. Particular combinations or our Integra~icn 
Units, Resistance Thermometers, Contact Units and Hot ~at~~~ete~s 
are available at slightly higher prices. 
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Our Power Demand Meter SVMS-3-32, presented on page 15, is by 
many suppliers of hydranic heating energy an important metering 
unit for the continous supervision of load of energy. The price 
is S 1.800,

It seems to us as SMALLWOOD VILLAGE CENTER can use our heat meters 
for large tenants and Central Heat Meter SVMC-70 for the small 
tenants. We believe that this part of the project is of particular 
interest with regard to the expected savings of erlei~!" ond domestic 
hot water when individual metering is applied. .. 

Central Heat Meter SVMC-70, presented on page 18, is sold in Sweden 
and other parts of Europe in the following manner of pricing: 

Measure Centre S 1,100,- and per No. of counters 5 55,- incl. 
one resistance thermometer per apartment. 

The reason for this is that SVMC-70 is tailored with regard to the 
number of tenants or measuring points to be attached. This may 
turn aut impractical for your demand and circumstances, and we 
would very much appreciate your comments in this respect. 

Incidentally, may ~ also ask for your opinion about metering the 
heating and cooling energy in HWh, with consequent fair and easy 
comparison with the kWh used for electricity. 

Please bear in mind that following conditions must be considered 
for correct design of meters for heating or coaling energy: 

_ maximum demand of energy 
_ expected drop of temperature at maximum load 
- temperature range 
_ continous flow of water 
_ pressure drop at continou$ water flow 
- operating pressure 

all in order to seCure highest measuring accuracy for the quantities 
in question. 

It is our hope that this information shall be of assistance to you 
in your work with the MIUS pro ject, and 'ole will be pleased to . 
provide you with a firm quotation wnen your demand and the te~hn~cal 
conditions are known. 

Sincerely, 

-
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The SVMC-70 Central Heat Meter 
tion . 
exan 

~as been develop8d 'or measuring heat in 
blocks 0' flats. It measures the room tem

of d 
te rs. 

perature inside each flat as well as the basi , 
outdoor temperature with a very high 
degree of precision. In the meter cen tre The 
the t ime integral of the measured dif ---- ----- ... r- ----- and 
ference in temperature is recorded as the at ir 
number of degree-days (OC x 24 h) on the 
counter reserved for the particular flat in 
question. 

- - --- ---, : :~- ----- ----
" " " ll 
II" 

by t' 
insic 
outd 

Hot" Water Meter SVMV-4-1-4-1 complete 
wi th contact unit can also be connected 
to Ihe SVMC-70. This combination is prac
hcal and allows complele frequency meas
urements to be made 0' bolh heat and 
~ol waler. 

" "- -------.,. " .-------::; ::: 
:~: ::: 

- --- ---\::: ::: r--- ---- -I,,, "II 
II, "II 
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The SVMC-4-1-4-1 Hot Water Meter 
measures hot and cold water in flats and Th! 
various types of houses. II can be e res 
quipped with a contact unit for connec· Sh E 

t ion to an SVMC·1Q-32 Central Remote 
Read ing Unit, containing at the most 32 ~ SVI 
counters, or to an SVMC-70 Central Heat 
Meter. Readings from two water meters 
can be added together on one and the 
same counter so that each counter regis· 
ters the total amount of hot or cold water 

, 
dSl cC1~ 

Fu 

consumed by each particular flat or pro
perty where measurements are taken. 
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Central Heat Meter SVMC-70 


The SVMC-70 "l'Ieat Meter is an electronic 
temperature meter with an integral func
tion. In the case of a block of flats, for 
example, it registers centrally the number 

f degree-days per flat on separate coun
~ers. The values obtained provide a good 
basis for div iding up the fuel costs. 

The temperature of each flat is measured 
and compared to the outdoor temperature 
at intervals of about once every B minutes 
by the meter successively coupling in the 
inside thermometer for each lIat and the 
outdoor thermometer. The results are then 
digitized and stored in a counter (one for 
each flat) . The fina l results are registered 
on a separate counter where each unit 
represents one degree-day. 

The SVMC-70 Central Heat Meter is e
qu ipped with . a panel containing a meas
uring point indicator and an electronic 
dig ital counter which shows the actual 
difference in temperature at each par
ticular reading. 

Hot Water Meter SVMV-4-1-4-1 can also 
be connected to this centre. 

Thermometers 
Ni 100 resistance thermometers in accord
ance with DIN 43760. The indoor tem
perature is measured with one or more 
resistance th'J rmometers which are placed 
inside each flat at representative spots 
from the point of view of temperatu re . 

SVMT-1-11-0-0 for mounting on wall 
SVMT-1-02-1-0 for return pipe mounting 

The outdoor temperature is measured by 
resistan ce thermometers mounted on the 
shaded side of the bu ilding . 

SVMT-1-20-0-0 for outdoor installation 

Function ~-'------'\I'IAr--;Ry

Ri, .-JH'.I~---i 

Ri, 
Ri, f-'V'V'----I 

Ri_ 

Resistance thermometers Ril, Ri " Ril ... Ri 0 

are each successively connected to dif
ferential D via change-over unit 0, at fixed 
periods of time which are determined by 
timing device T. Resistance thermometer 
Ry is direc tly connected to differential D. 
At each Change-over measuring pulse 
.generator M emits 2 exactly identical and , 
from the point of view of time, well -defined 
but reverse surge ·pulses to Ry and to the 
temporarily connected Ri thermometers . 
The divergence pulse flow thereby created 
IS a fu nction of the di fference in tem
perature between Ry and Ri and is trans
formed by analogue to digital converter 

1IIiID' ______ 

..;..1................................_-
1a••_.III;..I--___.......--_ ...._-............'''''.............._-1i..._Il....,.... .iII ____.iiIr IIIiIIT 

Ii• • --II_.......·,.;;,.....---
1i.·..I........ - .....---............ 

.., ~It~::::::==~~~~~::~:...~-:=...:-==lL..~~~ . 

Technical Data 
Line voltage: 220 V 50 Hz 
Power consumption: 15 W 
Permissible lIuctuation in voltage ± 15 % 
Ambient temperature: Qf-50 °C 
Outgoing vo ltage : 24 V DC 
Maximum permissible li ne resistance: 

Bohms 
A common return l ine can be used 

AD into a pulse train whose frequency ' is 
proportional to the difference in temper
ature and whose length is the same as that 
of the measuring pulse. With the aid of 
change-over device 0" which functions in 
step with 01, the pulse train is fed into the 
respec tive electron ic counter (P I, P', P, ... 
Po) for the particular flat in question and 
is then transmitted to the relevant counter 
in the measuring centre. Measuring point 
indicator MPi and temperature difference 
indicator TDI show the respective dif
ference in temperature for each measure
ment taken . 

Central Unit 
Enamelled sheet-metal cabinet containing 
100 counters for regi ster ing the number 
of degree-days in the respective flats and/ 
or for the remote read ing of a hot water 
meter. The cabinet is fully enclosed read y 
for installation in the instrument space. 
FlUSh-mounting design is available on re
quest. 

450 

0 

" "' 0 
Door 

510 x 510 

540 300 

Ordering Key 
Central Heat Meter SVMC-70-bb-cc 

00 - = No. of counters. he a tl ~ 
measurement 

00 = 	No. of. counters, waler 
mea surement 

· 00 = 	 100 when purely heal measurement; the 
combin ed no. of counters for heat and 
water qu an tit ies is max . 100 

Example 
1 Ce ntral H •• ! Meter SVMC·7G-42·42 
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DATA 


gectriC Energy 


Rate SO.OZ18/K\·lH 


$0.00398/Ki-1I*

0.016913/KWH''c* Fuel Adj ustJlent 


$0.020211/Ki,1I 1979; inflate to 1980 


1.08 ($0.020211) '" $0.0218/KWH 1980 Energy Revenue 

* S~~CO-Pepco Con~ract dated June 1977 

** $0.0145/Ki-ffi Present Fuel Adjustmen.t Inflated at 8i~/year to 1979 


Electric Demand 


Rate'" $4. 36/K,-l 


$4.48/K'1l1: (1979) Inflate to 1980 at 87. '" $4.84/tm 

IlD receipt (0.9) $4.84 '" $4.36/KW 

* SMECO-Pepco Contract dated 1977 

Heating 

Rate ~ $8.20/106 BTU 

Support - 3.21C/KWH (5) + 2.15C/Ki-ffi (7) ~ 2.S9c/KWH 
(12) (12) 

* 	Pepco rate schedule last step January 5, 1977, ~~R 
Assumption - S}ffiCO residential rate will be similar 

2.S9c 
1.12c Fuel adjustment charge (}!emo from K. Drury dated April 11, 1977) 

Inflate to 1980 at 87. per year 

(1.26) (3.71c/KWH) '" 4.67C/KWH in 1980 


Heat pump equivalent, heating c.o.p. = 1.5 (source Pepco) 


SO. 0467 /Ki-lH (10 6 ) 

$9.12 less 107. $8.20/106 BTU3413 BTU/(G,H (1.3) 
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Rate - $0.68/1000 gallons 

Support - Letter to ~!urray Levy froo William R. Reeves, dated May 3, 1977. 

(1.26) ($0.S4/l000) .. $0.68/1000 in 1980 

CoolinS 

Rate ~ i.4~/Ton ~r. 

Support - Same Electric Charge derived in Heat Rate 

c.o.p ... 2.0 (cooling) 

12,000 BTU Cool (4.67c/K1.1l) 8.21 Ton Hr.
Ton Hr (2.0) 3413 BTU/Kim 

Less lOt 7.4r;./Ton Hr. 
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WINTER SUMMER 

COLOER AIR WARMER AIR 


OUT OUT ~ . 

or 

How to heat and cool YOllr home

·th . r~ • ' .A-Wl' one ,\i"ery ernCl\ent SYSLlemo 

The heating SV5cem that air condi[ion~, [00. 

!n:;e~d "i LL)i~ d.:ctri.:lrv ;u (n::l:c h~-:Je. in (ulJ 
wc:3~er m~ he-.1t J'un,.-~ d""mcirv [Cl wpru~ m:., 
llutUO<.'r h.:ar. It tn~n CT;ill:;CcI"5 mar h~.le ru the inJU\.lr 
Jir. ~ m:m.:r hllW cold ch~ ,)lJrJLllJr Jir n1:.1V 5«m. 
•r "lw;l\'5 (onr.lins hear chJe on I:<c rerTXwcJ; 

':llnC(flcr.ltcJ'1OJ rr:uuterreJ insiJe: !he: nlllT1e:. 


E"e:n un me: ,'e:ry .:uIJc::sr d:.!''5, the: har pump 

;,'5rem IS Jblc ru ;upr/v h(':lr ro rnaJ..:c: a home: 

.,;omill!'t'Jbl~. \\'he:n (emocr:lrun::l are ,'cr\" low. 

sUrPieme:ncl d~( re:;;scIIKe h~.1ee:l"5. in:;olic:J JS 


• .u-r llt me heat rumr ,\~cem. JuromanClliy rrovIJe: 
Jnv lJdirional hcar no::cJc:J. 

in cr.e: surnrnc:r. ch~ hc::lr rump WL,rk; :ik . 
a (lln\'~nri()nal cI~mc Jir ,:onJinon.:r. Thc unir 
duwmariallv ~\"~~ me: hc:-Jr :r.ln:;i~r proc~. rakJnll 
hear aWol\" irom InJllo... r Jlr, ~nd cr:ln:;i~rr.ru: Ie 
llurdoul"5. Th~ Ji."1.."'-1ms ab0,·~ Sr.ll..... how me: he-.1r 
rump tU~"tions in ';ulTUllcr JnJ winrer. 

How doe5 the heat pump co~p.u:e to 
lfvailable alternati\'~? \'-cry t':l\'\Jraol,·. In mnrer. 
ir ~-O;l:5 abour me:~:un.: m uS:-:r:Ice as In oil h<."3r:i~ 
s\~ecm anJ aboue ;/, "i rhe: =e to l's:-:r.l[~ an dC"_T.":c 
fuma.:e. !n ~ummer .ne: ~'-:lo::n .:osc; me: same: to 
orer:lre as a wm'en!lon:tl ceml':tl air 
conJiricnill2 ;)~\em. 

The: nc!:lr' rump s,~re:n rna,' ,;OSt a lirn~ more tv 
F""rc.~ dun ~r:Ir~ ~~:i~ and ~ooling Nte,r.-:;. 
t-ur tr.:"; e:q:-.:ns.: ~ o~t t'v oper.;.Q~ ;:l'1~ . :\0 

.e:<.:"':lwe :!l,;e IS ~.:o:-.:. N me::.:Jr::ll (ose vi ,:onsm.lcon 
. m:lV k::e b :..'un for a hlllne .-;m an Oil furnace, 

Th" hc-.u: ('um[' " C:o<U.;,!!' 'm,k d....tn JnJ qUid. 

lc nt.~ nll ~..Jd clilk Jnd n~1 PucJI..M,Jr ;\ir r~)r 
(...mlbUSQ, In. It r:lkc~ Uf:' !I['r!c ~i\ '\ I( S~1I.:t:. ~'ll~' Ie 

ruN ,m d.,,:rr.~lrY. which :Ei\:,,' rn>J".:<':i l1l:'llnl'
\\lm (,d. m~ n....Jr ~r.lr hdr; ,, >nx~'c '.,11 >U,,:'il<,> 
anJ is nu( J~~nJt:nc \In .1 :jlOd~ cn~t".;': !-t lllKI!. 

After iorty Ye:u~ of retlneme:m, [he: heat 
pump's drru: h:u com;:. En":~I1""r.lluv~ r.:.,n 
im(::ro"il"Q{ the: hC.1r rump ;In(c me 1')1..'";. \'(' :r.1 
n.x.b.v·s ra:hn"lo'o!\' rlic he1( ~lInlr \S.1 rt:!I:l~i~. I:nt::"4\" 
~rTiad\c nC"JClr~ Jr.J "':\.~l;tn~ :;\":'«n1. 5uikkr~ \ Ir m\lr~ 
chan a dua::n ;urJivisllllu In PEI\:l1'; ;c~'I'c .1rCJ 
JI=J" ilbr:1l1 h~':1r ,..Imp; .IS srJnJ.IrJ C"4lllC'I11Cnr. 
Thac's ~ouJ nt::\\"~ .~ c:n~r'..!\, ...:, 'n.:k::"::l("[l 'n ~,)md 
nllJrc and n'l.lrt! Imp.ll'!:lm [u LL) ,1il. 

:-'0 maner how \'ou It.:at and .:oul. think 
insui;l[ion. Th<rc ~ In:: n'..111\' Jicr~~nc r-. te' \) r·m~rr.l;.ll 
insubolln-r~ ) r ',".til;. '~Ilin.."' , ~k",rs. \\1l1J,,\\~ .1llJ 
Jo-JI"5. :l,U xr\'~ 0.' ;[..,w ~rl~ n~rur.1i rk",' ., .r· ~.~:l[ 
m.."Im Jrt"lS I..,r· ~~.lcc:r .:,) r,(C::1rr.U:l\ltl r,) Jr~ I..,i t~i~r 
(lln~l:nrr:lQun. N hlU na:-J 10:\., ~nc;~Y. JnJ ;~nJ Ie, 
m.Jn~v, ru m:'lInClIn;l ~"\)l1\r~ . ro::IH~ ~nJV.11 :cnlC'Crnr.lr<. 

For InJrt: JC:Cldc:..J in(~)rr.t.tci \ ,n .1h )UC he-ole ~IJItl~ . 
JnJ JOOUC nl'~ truub~· In. ~1t."'J.Sc: rnl.. 'nc: I. 'lie E;1~·~\" 
~~'ic~ [\'r~mn~m.le :·7:·:.:.oj."II \\"rir~ IErc~l 
Rl'o()m ;:S. 1'JI.\' [':nn:;\k~ni" ....,·cnl,;~ . :\.\\ ' .. 
\\'.1,shil"l!;ll.m. D. C. :,\'~3. 

T":.iJ aciv.n-:".mmt &C::lIsrtd :.n LOQO.(ir:1 sizi in :h. \Vunin!pon ~t.t: ll\d =!1. \\·a,~ili.n~: o n ?'J~t ,·n ()ectr.:::'.r :. 
. i9tii .nci. 1..., D.C. Ir1C ILlQUraan ~t.ryi.nci w"il~;~ c..,;::::C :~, ~I~. ·,.v,eit. 
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ESTI~~TED REVE~~E FROM VILLAGE CENT~~ ~~L 

Large Tenants 

De:na.nd - 300 '!:vl/~!1J 


Consumption - 100000 [(\.11/:10 


CunSumtl tion 

4000 x 0.223 $ 89.20 
6000 x 0.0179 a 107.40 
90000 X 0.0112 a 1,008.00 

$1,204. 60/~!1J 

Less 5% 51,144.37/:{o'" 

* 	 SMECO L-9 Schedule. 
Average cost/KWll ::II $0.0114/~ffi 

Pepco charge to S~1ECO $0.0051/KWll 
(Old Contract) 

SMECO ~rk-Up - $0.0063/~wd 

1919 Char.ze 

$0.0033/KWH Base Rate 
0.0063/~rlH ~~rk-vp 


0.0164/~~~ Fuel Adjustment 


$0.0260/lC-lH (1.0B)::II $0.0281/KI.1l (1980) 

De!r.and 

~40 (1. 67) $ 66.80 
760 (1.45) 377.00"" 

$443.80 

Less 57- 421- 51 

Ave:oage ue!:l3nd .. 421.61 $1. 41/;C'; 
300 

Pepco :0 S}!ECO 51. 03/!G< 
(Old Contract) 

SO.J8/:C,; 
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1979 

$4.48/K'i-l Base Price 

0.38/KW ~rk-Up 


$4.86/~~ (1.08) = $5.25/KW (1980) 

S~ll Tenants 

Demand = $325/~!o 

Consumption 107,400 lam/No. 

30 x 0.614 1.84 
(325-15)100 +60 x 0.480 1,490.88 

150 x 0.0257 z 3.86 
2,260 x 0.0201 45.43 

104,900 x 0.0167 1,751.83 

$3,293.84/~!o 

Average Charge $0.0307/Klm 

Pepco to SNECO 107,400 (0.00512) 549 . 89 
325 (1. 03) 334.75 

884.64 
107,400 

$0.0087/K!m 

Mark-Up = $0 . 0225 

SO.0033/KTtlH Base 
O. 0225/KWH ~!ark-Up 


0.Ol64/KWH Fuel Adj. 


$0.0422/[(';,11. (1.08) = SO.0456/K"..11 (1980 ) 

http:1,751.83
http:1,490.88
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S!1t!C[)/f?EJlCO £tJE1<f/ 
/?ATl3S /NFoIZMA-T/otJ 

MEP-1QRl\NDUM 

At 

TO: MIUS FILES 

FROM: 

DATE: 

SUBJ: 

W. REEVES 

JUNE 28, 1977 

SMECO CONTRACT WITH PEPCO 

til 
to 
S< 

T 

ttl 

On June 24th, I 'met "/ith Dick r-1cCoy and Bill Crouch 
to discuss their proposed agreement with PEPCO. 

of SMECO 

McCoy allowed me to look at the contract, 
had been instructed not to release copies 
FTC decision has been rendered. Here are 
numbers in the contract: 

but said that he 
until after the 
the essential 

YEAR"* MJNTHLY DEr.!AND CHARGE ENERGY CHARGE*"* 

1977 
1978 
1979 

$1.55/KW 
$2.8l/K"rl 
$4.48/KW 

• 3298¢/KWH 
.• 3298¢/K1';H 
.3298¢/KWH 

* Upqn FTC 
1977 • 

approval, rates will be retroactive to March 1, 

• * Exclusive of fuel cost adjustment: fuel adjustment is to 
be made on a basis different from that applied to the ex
isting contract. Under the ne\'; formula SHECO ha s tr~<;ked 

fuel adjustment charges for calendar year 1977 in the 
range of 1. 33857¢/r-l"lI to 1.48522¢/KWH. 

No prov1s~on is made for extension of rates beyond 1979. , Of 
interest, Sl-mco specifically is allm.;ed to purc\1lJsc po\"cr 
from a "5 'mega\vatt pli\nt ••••• to be constructed within it~ 
franchised nrca ......... No "ratchet'" clallses appclJr in the 
new contract.. 
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AVAILASILl7Y 

Avail;;~le to comm'!rci<lJ end industrial CO:lsum::rs throul)hout the :lrt!3 served bV the Coo;J:=r:l· 

tive for all U:::!:, ~ubiect to th.:! est<lblishc.d rul:~ and rCE;ul<ltions of the Coun-::rativc. Also ;:v;:il<;!.Jle 

10 farm and rl:sido;:nri~l con~umcrs 4lnd schools. churche~ ;;;nd community 1~:lIJs iO w!1ich the R:lte 

Schedule G·!} is not ~vaiJabJe. 


TYPE OF SE?VICE . 

Single· phase or three·phose where f.:cili:ies are available. 60 cycles, at standard voltag2s of 

the Coopcrztive. 

RATE 

Demand Ch~rges of: 

$1.67 per month per kilowatt of billing demand for the first 40 ~i10"'''ltls.. 


$1.415 per nlunth pai kilowatt of billi~; demar.d for all remaining !dlo~vztts. 


Plus En~rgy Char;es of: 

2.:2:3¢. per K't:H for the first 4,000 I~WH par month. 

1.79¢ p!:r :~~'/H for thO! n~xt 6,000 1~\,,!H.~e!" month. 

1.12¢ per K~':H for the r.c::t 90,OOQ I~':'!H t:~r month. 

1.oo¢ per I~\".'H for all over 100,O~O KWH p~r mo:-:th. 


ex~pt for I(WH ov~r 100,O~Q KWH or 400 I~\':!H per 1<:'''' of cemand, whichc\'er is 
greater, will be billed at o.s~¢ I)~r t~H. 

OETEf{[\H~~.'\TtO~·J Of mLLING DEMAND 

The highest 15 minute intcgr.JtC'::f kilo\,,>-att demClnd c:eurring during the billing month or 
SO percent uf the hi!:!1cst lS minute int~~r~ted Idlow<!tt c.em41nd occurring in an\, of th= precedin\) 
eleven month:;, whichever i:; g:-c.:ter, sh.:lIlJe used for billillg purposes, except th.. t the uilling dcm~nd 
$hall not in <:1\\' C<:3e be li:ss than 50 pc:rc~nt of the maximum kilow;JU cjJ~acity .contr.lcted for not 
less theln 20 '~jl(J\\,;Jtts. 

The cons~mcr agrees to m:lint;Jin unity power f:lctor <IS nC:lrly ilS priJcfic:blc. The Coopero;tiv<; 
~ervcs th~ ri!)ht to 1Il,":::ure thc power f:lctor"Should s~ch mC:1sur::m"nts indicate th;::t t!\C~ ;l'.:cr"'g:: 
powcr f::c:or is 11::5 t":10 ~5 ,",crcent. til:: demand for billing nurpo!cs ~h,,11 he the ciClTl.lnd ;IS ifldic~tcu 
or rccorc.!C'U LJ" thc dcm.::ncJ meter mUlti;Jlicc1 LJy ::is percent ami divitku U" thr. pcrc~n( power (<Jctor. 

:h corrccti,):1. (0 1n"::~lIrcu u.~,".lnd sh;llIlle In~de until suuscqucnt tests indic.. tc ;:n iOlpmvcmt:nt 
_power f.lI:tor. Tests sh:1I be m~uc ..t the: requc::t oC the consumcr upon complctioll of rcmcui<ll 

mCiJsurcs. 

The d"rn;lnd Ch;'lIIJ~' :IS dc:trrmilwci :lunv\! ~hJII he: the minil1""l1 ch:lr!l~ in ;lny mOllth UUrill1J 

thQ term C'l tln~ I.:OIIII.lct. 
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SCHEDULE H-9 

Commercial and Small Power Service 
p 

AVAILABILITY 

Available to commercial and industrial consumers throughout the area served by the Coopera· 
tive for all uses, subject to the established rules and regulations of the Cooperative. Also available 
to farms and residential consumers and schools, churches and community halls to which Rate 
Schedule G·g is not available. 

.; 

Consumers having their homes on the same premises with their business establishments may 
include service to both on the same meter, in which case all services will be billed under this 
schedule, using the rate set out below. I f the consumer prefers, he may make provision for two 
meters, in which case his usage for residential service will be billed under Schedule G·g, and his 
usage for business purposes will be billed under this schedule and rate. 

TYPE OF SERVICE 

Single-phase and three-phase where available, 60 cycles, at standard secondary voltages of the 
Cooperative. 

RATE 

First 
"Next 
Ne~t 

Next 
Over 

30 KWH per month at 6.14¢ per KWH 

60 KWH per month at 4.80¢ per KWH 

150 KWH per month at 2.57 ¢ per KWH 

2260 KWH per month 'at 2.01 ¢ per KWH 
2500 KWH per month at 1.67 ¢ per KWH 

"Provided, however, that the number of KWH billed at 4.80¢shall be increased by 100 KWH 
for each kilowatt of billing demand in excess of 15 kilowatts. 

MINIMUM MONTHLY CHARGE 

The minimum monthly charge under the above rate shall be $2.23 for single-phase service and 
$11.16 for three-phase service. 

DETERMINATION OF DEMAND 

The billing demand shall be the maximum 15 minute kilowatt demand occurring during the 
month for which the bill is rendered, as indicated by a demand meter. 

Copyright, 1954, National Itural Electric Cooperative 
t.uocialion. 

(Over) 
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pRIMARY SERWCE 

A di~count of 5 percent (5%) of the totill bill excludin, Aldju1tment for cost of fuel will be 
ollowc:d Vlhr.n the service i:. 'n~\ered AInu ~clivered at primilry voltJ'F ilnd ihe con1umer o\'ms. 
Instill!s and m;'lintilins JI\ lr:msforming Alnd protectivceql!ipment. 

FUEL CLAUSE 
a· 

The rate ilbovc is bil~cd upon an ~r<l~C co~ of fuel to the Potomac Electric Power Comp.Jny 
of 30.41 cents ,,::r rTliflior. OTU ilS burnc:d in th:: Com.,any'!: power ~lilntS. The monthly energy 
charge shall be increased or d::creilset! .0010 cents per KWH for each one·tenth cc!"!t incrc:.se or 
-dccr~sc c:b::>vc or b~loVJ 2~.li c<!nts per million [lTU. The adjustment sh,,11 be b;:~d upon the 
averzgc co:;t of fuel durina the ::P.t;ond month preceding that of th~ billing month. 

TERM OF CmJTRACT 

Not less than one (11 Y1!ilr. Where special investment is made to serve a consumer a contrilct 
for more than one (1) year may be required. 

AU~ILlAr:Y SERVICE 

Auxiliary, b~eal~down emergency or a standby service will be rendered under , ... .; s::hedul!: at 
1% times the de~nd chi:!rg~s herein provided. The minimum charse ~er month Shilll be the 
.d..-mand chzrge based on th:! maximum kilowatt capacity contracted fN. 

~EASm-':AL SEr.VICE 

Service may be rendered hereunder to "Seasonal. Consumers" for periods of I~ ~h;;n one (1' 
Vearbut nN les:; than three (3) consecutiv.? months during any year. 

For such consumers, the demand chuse shall be Sl.r:l per kilowatt of billing ciem::nd rei 
month, but not Ii!!s than 20 KW. The minimum bill for each of the first threc,Mon.h:; of ~e<ls~nal 
Rf'Vicc shall not be less th,m 53.:5 pi!r kilow~t of billing c!erm:nd, but in no cz::e le:;s th3n ~u'3.9~ 

per month. During the remainrng months of the "season," t."erc.~h:;11 be no minimum monthly 
char!]e. 

COl'JDITI0i'~5 OF SERVlCE 

d The rated C<I!'or:ity of s;ng:e-phase motors shall not be in excess of five hors~powef [5 hpJ. 
:'';otors n;;\'ing iI rated Co."';l3city in excess of five horsepower (5 hpJ shall be tilree·ph<:~c. 

TERrAS OF PAYMENT 

The above rateS..:lre nr-t, the !;fOSS roues being five percent (5~1 hig~ler. In event the current 
monthly hi!! is not paid wi,hin fifteen (15) d<l\'S after the rendition of th::- bill, the g~o!O: r;ne 1hall 
apply. 

ISSUED: April 1G, 197!i 	 EFFECTIVE WITIt MET£:r. nF.I\DINC'iS OF 
Mrt 1. 197!i AND Tli U; (1\ FTen 

http:incrc:.se


FUEL CLAUSE 

The rate above is based upon an average cost of fuel to the Potomac Electric Power Company 
of 30.4 cents per million BTU as burned in the Company's power plants. The monthly energy 
charge shall be increased or decreased .0010 cents per KWH for each one-tenth cent increase or 
decrease above or below 30.4 cents per million BTU. The adjustment shall be based upon the 
average cost of fuel during the second month preceding that of the billing month. 

TEMPORARY SERVICE 

Temporary service shall be supplied in accordance with the foregoing rate except that there 
shall be an additional charge of $2.231 for each kilowatt, or fraction thereof, of connected load for 
each month, or fraction thereof, that service is connected. Bills will not be prorated for fractional 
part of a month. 

The consumer shall in addition, pay the total cost of connecting and disconnecting service 
less the value of materials returned to stock. The Cooperative may require a deposit, in advance, 
of the full amount of the estimated bill for service including the cost of connection and dis
connection. 

CONDITIONS OF SERVICE 

The rated capacity of single·phase motors shall not be in excess of five horsepower (5 hpl. 
Motors having a rated capacity in excess of five horsepower (5 hpj shall be three-phase. 

TERMS OF PAYMENT 

All of the above rates are net, the gross rates being five percent (5%) higher. In the event the 
current monthly bill is not paid within fifteen (15) days after the rendition of the bill, the gross rates 
shall apply. 

ISSUED: April 16, 1915 	 EFFECTIVE WITH METER READINGS OF 

May 1,1915 AND THEREAFTER 

D-80 




0.4 Operating Cost Support Data 
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OPERATING COST SUPPORT DATA 

Electricity Purchase 

Ra:e - $0.022 B/KW~ 
~Ir. ~vil 
Directo$0.0218/KWH* InterstO. OOlO/KW~** 336 Pos 

SO.022S/KWH St. Cha 

* Electrical sell calculation Dear Mr 
** SMECO letter from Dick McCoy to Bill Reeves dated April 5, 1977 

Ou 
require

Fuel (112) one to 
grades

Rate - $0.0467/gallon 
NC 

Support - Letter from L. T. Via of Steuart Petro Co. to Bill Reeves 
dated November 22, 1976 (end of year prices) inflate to end 
of 1979, early 1980. 

(1.26) ($0.3709) - $0.467/gal. #2 NC 

NC 
l~ 

N( 
2~ 

I 

~'l l 
fo~.;arl 
rl!qt.lir 

; ..... ' -, . ..... " JI'\ 
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\villiam R. Reeves 

tor of Industrial Development 


"" .- ~-'~state Land Development Company, Inc. 
Post Office Road 
~les, Maryland 20601 

Dear Mr. Reeves: 

Our discussion was most interesting and we look forward to serving the fuel oil 
re~irements of St. Charles City one of these days. If your requirements (apparently 
on~ to two million gallons) existed today, the prices quoted to you for the various 
grades discussed would be as follows: 

NO. 2 OIL: 	 delivered by Truck Transport from our Washington terminal to 25,000 
fuel oil storage tanks at St. Charles City would be $.3709 per gallon 
to escalate on Steuart Petroleum Company's posted Truck Transport 
~rice in Ivashington, D. C. which today is $.4-107 per gallon. 

NO. '+ OIL: 	 delivered by Truck Transport from our \oJashington terminal to 25,000 
fuel oil storage tanks at St. Charles Ci"ty wouJ.d be $.34-85 !;ler gallon 
to escalate on Steuart Petroleum Company's posted Truck Transport 
price in loJashington, D. C. which today is $.34-85 !;ler gallon. 

NO. 5 OIL: 	 delivered by Truck Transport from our Washington terminal to 25,000 
1% Sulfur 	 fuel oil storage tanks at St. Charles City would be $.3254- per gallon 

to escalate on Steuart Petroleum Company's posted Truck Transport 
price in Washington, D. C. which today is $.3348 per gallon. 

NO. 6 OIL: 	 delivered by Truck Transport from our Piney Point terminal to 25,000 
2% Sulfur 	 fuel oil storage tanks at St. Charles City would be $.3122 per gallon 

to escalate on Steuart Petroleum Company's posted Truck Trans~ort 
price in Piney Point, Maryland which today is $.3122 per gallon. 

I am enclosing test results on 1% sulfur No. 6 oil, No.4-ail, and ~o. 2 oil. 

I'le will stop down and visit you one of these days in passing through and look 

fo~.;ard to keeping in touch with you so that as you a~proach your actual tiiile of 

req-I.l.!rement Ne will be able to serve your needs. 


Very truly yours, 

STEUART P::TROLE1];! CO:-1PANY 

L. T. Via 
Sales rvlanager 
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WASTEWATER SUBSYSTEM OPERATION DESCRIPTION 

1. 	 Plans currently show the sludge holding tank to be aerated to extend 
the holding time. 

2. 	 Sludge pasteurization has been included tv condition the sludge for 
more effective dewatering and permit storing for longer periods than 
permitted with fresh sludge. 

3. 	 Both Items (1) and (2) provide an effective means to control offen
sive odors. 

4. 	 During low flow periods it was intended to circulate sludge back 
into the system prior to the rotary disc contractor to reduce intri 
fication and further reduce the sludge solids volume. 

Equipment as manufactured by Nichols is for the purpose of identifying 
the type of process and equipment available to perform the tasks described 
above. At the present time the system would have to be custom built to 
match the low capacities required. 

The reduction of sludge volume through decanting reduces the amount of 
fuel used in maintaining incinerator combustion and according to some 
incinerator equipment manufacturers· reduces the amount of corrosive 
by-products within the combustion and stack sections of the incinerator. 

When the incinerator is inoperative sludge will be held in storage and 
removed as necessary by contract septic haulers. Recirculating larger 
volumes of sludge would also tend to increase the time it would take to 
fill the sludge holding tank. 

Pasteurized sludge could also be spread on previously selected fields. 

WASTEWATER SUBSYSTEM OPERATION COST 

Annual operating costs in addition to labor costs are: 

Biological Units S 3,500 

Settlin& Tank (clarifiers) 1,000 

Dual Media Filters 1,500 

Chlorinators 1,100 

Pumping 600 

Sludge Handling 


Pumping 300 

Holding Tank 350 

Decanting Tank, Incinerator Feed 1,500 


Laboratory 400 


$10,230 
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Air: Served by Washington National Airport 
and Dulles International Airport r.ear Washing
ton. D.C .. and S",ltirr,ore-Washington Interna
tional Airrort (GWI) near Baltimore. 

Industrial Finandng 

Long term, 10';J interest financinG fer n<ow and 
expanding indus~ries i~ avail.:.;;I!: in ~·.L::~y!G.rd 
from several sources. A broChure €:'1titled 
Industrial Financing in Mar/!E.7d C;",s,::ribes 
fully theSe sources and is a'l<!iI3b!e f~om !h~. 
Maryland De~artment of Ecor.or.iic and Com
munity Deve!opment. (See cage 1 for address 
and telephone num ber.) 

Income 

Effective Buying Incomo - 1975~ 

Distribution Percent Households 

Charles 

County U.S.
~y:t~nd 

S o -1 2.999 7.1 8 () 10.9 


J.OCC . 4.999 5.1 5 .5 73 


5.000 . 7.999 7.3 9.5 112 

8 .000 - 9 .999 6.4 7 7 B.O 
lO.oeo . 14 . 9~9 21 .0 22.' 21 . ~ 

15.COO - 24.99~ 36.1 JI6 28 .5 

25.000 . ':9 .993 15.7 10.8
'" I 

50.000 ana o_er D.d IS 1.4 

Per CapIta ~ ~.55J 5.:!21 S ~.COJ 

Medran t-!ousenc'c 15.5-15 ' ~ . ~a.t 12.824 

A_erage Hcus~nc!:: lEi . 'co ; €3~, " .i9i 

Total IMillicnSI 276.7 22 .,)J'J 2 '.O:~. Z92 .a 

Ef~=cti~e 8~y ; ng I"eon',;! - A c:ass , ~iC'''rion cxc!l;!ive!y 
cev~l(jceo Oy S.i :C5·!. ~.~z!"!o<etln~ ~/.a~ac;e;,;~~! . it IS 

per~c!"!al incc~a I~SS ce!"sQ:lal !:lX an'.; ~o~t~x ~.=::: ;;'Ients. 
7Me rC~lJ:t~:l~ 'j;;Uia IS comr.iol~f·~ 'r.:-,::. ... ~ a.: . ~.:-.;::==:: ~.~ 

C2!SC:121 ir:c.=:-:e. 

Tr:ll1s00, Ii;: t i0 .~ 

Highways (Interstate and/cr U.S.): U.S. 301. 

Rail: Consolidated Rail Corpc;-2~:C;-: (C:):"R~;:;. 

Trucf,: 11 mctor i."eight li!1e~ autl'c~i;:ed to 

serve the Cow nty. 

\'later: Served by :~,.? Pc~t of 2:;;[ "'- ~~e. ,~. 


c~a!1r.el, .:th ;,,((:;;e~t f~r=icr: t:-."':; ',:-.: '':'''::" in 
U.S. Exce:li~n~ conr.:::ner.5.~i~ f ': :::::: :,:~. 

Elc<:!ricily: Southern Maryland Electric Coop

erative, Inc. 


Gas: The Wasl1ington Gas Light Company 

sar"es the northern area of the County. 

(InQ~ir!e.3 as te the ava:lability of natural gas 

serJice should be direc:ad to the company.) 

Elsewhere, bottled gas is available from local 

dis:ributors. 


Water: The Charles COL!nty Sanitary District 

provides water for SI. Charles Communities 

and Waldorf. Glymont. Inci<ln Head, and La 

Plata have muniCipal water systems. 


S~wer: Municipal systems in Indian Head. La 

Plata, POlo:nac Heights, St. Charles Com

munit:es and Waldorf. 


GeVGmment ami Texcs 

Type o~ Government - Three commissioners 
e!ected for four year terms. 

Tc::xes - Fisc:JI 1977 
Charles 
County 

Tax nate Pcr SIOO 

Assess~ Val~e !2.52' S.23 


Assessment RatiO For ~lew 
~.1ano.;lac:urers 

50% :0°/0 

MG'::1.~~r ·" :00 '5. anu 
~Cu:om,=,..,t ExemPt E.empI 

Manufa.::turers ,,,ventQ,,es Exemot E.empt· • 

E;.;empt Exempt' • 

'Incll;C<!S lC': County-wice levy for ~irc ;lrotection . 

• ·tn-antcr,es are ac!uaiiy assess~oj iOt t (I:).', a~d taxcn :ly 
tht S:~~'£: . ~I..:t !ax 1.3 Ced"i,;C:::!-: t~om ~!.:.:~ l.:oq:o=-atl::1 
income tax . it ne:;e~~ary. CiiS:1 re-i.Jate !S ~!V9" . 

Fo~ ~etiliied ;:iX informatio!1, the Marylai!d 
Depa1"l;'Tle~, of E::oncmic and CO;'Tl!;1uni:y Oe
l'e!op"'~!1t 'Nill prov'jde: upon req:.:t:Jst. a CO;:lY 
e~ the O;g'J;~ 01 ,\:aryfQr;d Taxes z"C1 Fe~s. 
(See ~::'t;e 1 for adc~e:~.3 ar.d :e!echor.e 
number.) 

!. _ 1~7:' ~ .. ..-... ~ ~ •. ~ ~ .. ,. " ; :'1.",... C"!'I S,!"··m':e. ~,Jr:!":;!' rfl'C"~;";:~;C:'\ IS '=r
CI:!C.·\ ~!. !:....; : ; . ... 1t.. 1 ....... "!I'"C \~.J.f'll;~~QI'\f 

http:c~a!1r.el
http:Mar/!E.7d
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0.5 Cost of Generating 106 Btu Heat Output Graph 
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0.6 Cost of Heat Generated by Incineration 
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0.7 High Temperature Absorption Chiller Economic Evaluation 
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L/. Jr (Continued) 

Assuming 1980 Hours of Full Operation Per Year: 


Savings Per Year 172,000 KWH 


Cost @ 2c/KWH: 


1. 	 Nominal cooling capacity required 1784 tons 

Maximum load for chillers: 1784 x 0.85 1516 tons 
(0.85 is the diversity factor) 

Load taken by L.T. Abs. Chiller instead of 
H. T. Abs. Chiller 295 tons 

Load met by Electric Chiller 1221 tons 

2. 	 Maximum load for chillers 1516 tons 

Load taken by H. T. Abs. chiller instead of 
L. T. Abs Chiller 391 tons 

Load met by electric chiller 1125 tons 

Additional capacity required under Option 1 96 tons 

Economic Evaluation 

Option 1 Option 2 

Equipment Cost Electric Chiller 122,100.00 112,500.00 

Equipment Cost Absor?tion Chiller 32,450.00 62,560.00 

Total $154,550.00 $175,060.00 

Balance $ 20,510.00 

Return of Investment: 	 20,510 6 vears(No interest or escalation) 3.440 
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APPENDIX E - ECONOMIC ANAL VSES 
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E.1 Economic Analyses - Computer Program Documentation 

E-3/E-! 




CO~1PtITER CASES 48- 51 

EXP .~DED MIUS - Fuel Escalation Sensitivity Study 

1. 	 Total investment made by t~e developer during cons~ruction, 
i.e., no loan or interest. 

2. 	 ~Iaryland State Tax at 7% of positive net margin. 

3. 	 Investment tax credits of 10%. 

4. 	 Internal Rate of Return is the discount rate which makes the 
sum of present value of net cash flow =ero. 

2004 

(net cash flow)N 

(1 +i) exp (N-1978) 
N = 19i8 

where i is the discount rate determined by an ite~ative 
routine. 

s. 	 General escalation is at 8% per year on all elements except 
fuel. 

6. 	 Fuel escalation: 

Case 48 	 50 51 

Fuel 8.0 6.0 9.0 10 
Escalation 

IRR (%) 8.0 10.6 5.6 (neg) 

E-5 



CO~WUTER CASES 52-55 

I~ITIAL MIUS - Fuel Escalation Sensitivity Study 

1. 	 Total investment made by the de'le loper during construction, 
i.e., no loan or interest. 

2. 	 Maryland State Tax at i% of positive net margin. 

3. 	 Inves~ent tax credits of 10%. 

4. 	 Internal Rate of Return is the discount rate which makes the 
sum of present value of net cash flow equal zero. 

2004 


(net cash flow)N 
 = o 
(1 +1) exp (N-1978) 

N = 1978 

where i is the discount rate determined by an iterative 
routine. 

5. 	 .Ge!1eral escalation is at 8% per year on all elements e:tcept 
fuel. 

6. 	 Fuel escalation: 

Case 	 52 5.3 54 55 

Fuel 	ESC (~.) 8.0 6.0 9.0 10.0 

IRR (%) 	 1.2 3.8 (neg) (neg) 
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E.2 Computer Printouts 

E-7/E-8 




CASE 52 


E-9/E-10 




II 

--.- ~ --'.-, -~ .~-~~ 

ltIlll"l. I1IUS .. U24/.71L. .._ .0.;C lIlT 10Q.~.. IIIV ..a.~ .. ESC ..... CASLS2. ..... _ . ... . .... 

HillS. ST CHARLES 10.% TAX CR 8.% fL ESC 


GWWUORS = 4 tlEGAWATT CAPACITY = 2.880 /lOURS PER DAY = 24.0 DAYS PER YEAR ; lb5. 

EQUIPtlEIIT life = 25 YEARS TOT IflVEST 705lZ00. 0 


OUlI'UT TABLES - CASII flOH A/IALYSIS (nOOO I 

YEAR I 1978 1979 1980 1981 1982 1983 19"8" 1985 195b 1'187 1988 1989 
IlEVE/lUES ..•... _ •. __.... _ .,__.. . _ _____ .__ ~ __• ._. _ . __... _ . _ ..'__ ' _ •..__...'___... _ ...____. ___... _ ....__.. _ 

RETAIL ELECTRIC 0.0 0 . 0 58.8 63.S b6.b 74;0 . 80.0 6b." 93.3 100.7 108.8 117.5 
~IIIOLESAlE ElECT 0.0 0.0 65.3 n.l 99.5 107.4 11b.O lZ5.3 nS.3 1"6.2 157.6 170.5 
LIQUIIl IIASTE 0.0 0.0 "9.6 53.b 57.9 62.S 67.S 72.9 76.6 65.1 91.9 99.2 

......_ IIEAT ..... ____.....__.___Sl.S_._---12.!t.l__._Zl.1 •.1_..21!1 •.1..._ .2S1.5 ..._ .211.1 . ....__ 29S.•6_._119•.1_...3~~.11 ._3n.~ ...--..ioO~.2_ ......!o]'t.!t_.. __. 
SOLID WASTE 0.0 0.0 "5.1 "6.7 52.6 56.6 61.4 66.1 71 . 6 77.3 81.5 90.2 
Am CDlIOITIDlIlIIG 20.0 60 . 2 111.6 120.S nO.2 140.6 151.6 164.0 177.1 191.3 206.6 223.1 
AIIU SERVICE 7.2 20.2 45.6 49.9 53.9 58.3 62.9 66.0 n . 4 79.3 85.6 92.5 
DElU:IJG. 511~CO. ______ Q.O __.___. Q.D __ _ 8Q •.D _ .. 0b.S _ .. ..91.~ .10Q.0 ... 1Q6.•.9 _ . 117.•6 _ .121•.0 _ 137 •.2 l'i8.2 .._ 1<10,0. 
DElI CIIG lG TEll 0.0 0 . 0 16.9 20.4 22.0 23.6 25.7 27.6 30 . 0 12.4 35.0 H.6 
RET ElEC LG TEll 0.0 0.0 n.7 36.4 39.3 ·42.6 45.9 49.5 53 . 5 57.8 62.4 67.4 

0.0 0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0.0 0.0 0.0 
lOTAL.. R[VEIltI[SJ.... _._..JlO ,..7._ ___.20.4 .•6.._ _ .1"6 •.L ...___ 1I01l.• !t.. _ .....I17Q.. 2 .._ .....2'10.. 5.._10.15 .A ....~O.i]. 0._ ....llll~.., 1I_...1272,.6. _1361 •.9.........l'l.'12.5.. _____... . 

EXPEIISES I 
WIIOLESALE ElECT 0.0 0.0 49 . 3 53.1 57.5 62.1 67.1 72.5 78 . 1 84.5 91.3 96.6 

_ __ [lOH~R . fUEL __ 2. .9.4 .._ ..._ b~,O_ ..... o..Q. _ _ . 0..0 . _0.0 _ D,O .... . _ 0.0 __. 0 , 0 .._ . __• 0.0 • . _ 0.0_.. _ 0.0_ ..._ 11.0_ . . ' _ .. _. 
M DIESEl fUEL 0.0 0.0 250 . 1 270.1 292.0 315.3 3'<0.5 31>7.6 397.2 429.0 4bl.1 500.4 

I IIICIIiERATOR fUEL 0.0 0.0 16.8 16.2 19.6 21.2 22 . 9 24.7 26.7 Z6.8 31.1 n.6 


..... OPERATORS 0 . 0 0.0 140 . 0 151.2 163.3 17b.4 190.5 205.7 222 . 2 219.9 259.1 279.9 

~. 	fXI'f.1I0Al!U!i . ._ __..._ ___. 0. , g .._ .. .0.,0. ... __ . 0..0. .._..._ _ 0.11_.__ __ !Lo.._...__ o. ,.0 _ .... .11. g..._ ... 0.0.. . ... ._ . .g. !! .______ !! &_....... !!, Q_...... 9 ,9 ...._ __ ____ ...__. 

11AlIITfllAliCE 1.0 2.0 62 . 5 89 . 1 96.2 103.9 112 . 2 121.2 110.9 141.4 15Z.7 Ib4.9 
REr ElEC 63 . 1 I'll. .8 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 0 . 0 0.0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 0.0 
_Q,Il_ .___ Q,O _ .... 0.0 ._ ..... 0,0 _ . 0.,0 _ .. _ . 0.,.0 _ _... 0.• 0 _ .._0.0 _ ... ...0,0 _ _ . _.O.,lI _... _ . O.•.!! _ ._.0 . 9 

0 . 0 0 . 0 0.0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0.0 0 . 0 0.0 0.0 

1IISUR.o.IICE. TAXE S 2.Z 50 . 0 96 . 0 101.7 l1Z.0 120.9 130 . 6 1"I . i IS2.4 164.5 177 . 7 191.9 

DEI'RECIATIOJl 0.0 94 . 0 282.1 262 . 1 282.1 282 . 1 282.1 282 . 1 262.1 282 . 1 262.1 282 . 1 


.. .._.IIIHRf:H .... 0,0 ...._ _ .. ...O.IL .• _ .. 0 .•0 _ .. __ . Q, 0._........0. Q ..._ ... O, II ..... 11, tL ..... ._ ... 11 , Q... _ Q, !!. _.. g , Q__. .. . Q, (! ._ . ..... II., Q+-_ ..._ .. 
TorAL EXI'EIISES 90.0 411.6 917.1 967 . 9 1022.7 1082 . 0 1140.0 1215 . 1 126Q.7 1370 . 3 1457.4 1551 . 4 

OSII flOW I 


_.II~ l. 11!1RG!!1 .~1..!? , 1 ... =f07.,C! .. ..:PQ,'t_ .~IOL5_ =~51.9.... =14l,5.... :PQ·2 ~110 · 0 __ .~ l0't, 9 . _ 
 -90.7 -75.4 -56.9 

IlEV AflER tUI TAX -15.3 -207.0 -170.9 -101.5 -151.9 -1~1.5 -130.2 -116 . 0 
 -104 . 9 ' ~9iiJ" -75.4 -:56;9 


CR(DIl S 423.1 282.1 0.0 0.0 0.0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 0.0 

IJEI'RECIA TIOII 0.0 94 . 0 282.1 282.1 262.1 282.1 262 . 1 2G2 . 1 282.1 26~.1 28Z.1 26~.1 


lOIAL ll1f101I 407 . 6 Ib9 . 1 111 . 2 HO.6 lJO.l 140.7 151.9 164 . 1 177 . 2 lQl." 200.7 221.2 

iiivlS' ili:ifT .. 4iii : i '--~~ii ~ i - . 0:0 -' . . ii: ii ........ - . 0:ii -- ... - .ii:ii - -- - 0:0-'" .. 0: Ii . 0: o· "' 0:0-.' ii : 0- .. ..• . ii : o' 

IIEl CASII flOlI -3824 . 1 -Z65: . 1 111.2 120.6 110.3 140.7 151 . 9 164 . 1 177.2 lQl.4 200.7 221.2 

cutl CA511 fl011 -382~.1 -6476 . 2 -6164.9 -0244.3 -6114.1 '5973.4 -S821 . 5 -56S7.4 -S'<60.2 -5266.8 -SOGZ.l -4858.9 


REWRII oli iiillESTlIUlT IItDi~-touiljEDc~5ii ' flO~; 
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--.~ 	 _ _ ..___ ............_... .. . !IA.~ I!~'! . fl!!'! . C;.=':;!1J L.QI~ . .!.~ t : ~!!~ : ~ . !I.I ..1_~7.9... . - - ..--... .. - - ....--... ....-- ....__ .........__....--...._-_ ..... _-_ ... -._-- ... . 


fIRST '!'fAR Of rOStTIVE CUIIULATlVE CASII fLOII Itl 200Z 



1I111UlIIIII!L.1tI210176._ ..•• 0.X.. IIII.. 100.~. HIV.II.4 .ESe .CiSL52 .... _ 

IIII1S. 51 CIIARLU III.X Ul< eA II . X fL fSC 


GUlfllATOllS ; . 10 IIfGAWAH CAPACITY'" 1:;600 1l0UfI5 PEA DAY" 2.... 0 
 DAl5 PfR YUR " 105. 

flllllpllfllr UfE; 25 nAilS TOT IIIVfST" 705UOO . 0 


01l1rur T,\DlU - CAsii",l.OH "Ai'i.·i.lsi;'-,tlo-ool· .. -- .... --- ....- . .- .....--......- .....- - .......-.--....- -.-...--........- .......- .... ......- ......-.- ...- ...--...--.-----..... 


_fAR I 1990 1991 1992 1991 199~ 1995 1996 1997 1991 1999 2000 ZOOI 
. l!fVfIRlE!I ..1.. _. ___.'_ ___.. _ ..._ . __ .. .• __.... _ •..__.. __ ._. _ ...._ ._.• .____ ..__... _ •.... .__ ... __ ._ ._.. ._ _.. . ..... . •____... _ _ 

HflATl fLfCTRIC 126.9 117.0 1~6 . 0 159.9 172.6 166.5 201.~ 217.5 2]~.9 251 . 7 274.0 295.9 
IUIOLESAlf fUCT 164.1 198.6 214.6 H1.9 250.5 270.5 292.2 115.5 ]~0.6 108.0 197.5 429 . ] 
lIQl/lD IIASH 107.2 115.7 125.0 115.0 145 . 6 157.5 170.1 10].7 198.10 2110.2 231.10 249.9 

_ ... .. . _lIfAT • ............__...... •____!o69.l-_506. 7_ . .._5~7.2_..591.11.._611l.1..._669.l._ ..... 7"'" .5 __.... IID~ •.II_..8b8_fj __9lZ.8----..l012. lL.....lD91. 9 _• ._ ... 
SOLID WASlf 97.10 105.2 111.6 122.7 112.5 1101.1 1510 . 5 166.9 180.2 1910.6 210.2 227.0 
AIR COIIIlIJIOIIIIIG 2100.9 260.2 261.0 ]01.5 1~7.8 ]510.0 ]62.1 1012.9 1045.9 461.6 520.1 561.7 
AIlII SfllVICf 99.6 107.6 116.5 125.6 115.6 146.7 156.10 171.1 164.6 199.6 215.6 212 . 8 
om ell!; SI1fI;O _ .. .112.0 ___ .11111.6 _.._ 201.6 _ 217.7 _ Zl5.1 ._251.' .'_ Z1'o .• Z. __ U6.• Z _ . 1l9•.i _ l';5.5 l11.1 !f0l.0 
DUI CIIG lG lEU "0 . 6 104.1 107 . 6 51.10 55.5 60.0 610.7 69.9 75.5 81.6 611.1 95.1 
RET ElfC lG UII 72.6 76.6 6".9 91.7 99.0 107.0 115.5 1210.6 114.7 H5.5 157.2 169.7 

0 . 0 0 . 0 0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0.0 0.0 
.__.......101 AL.R~Vfll.l~:I.L._..u 1l.9._17!10 .1I.._111I1Q .1 ..... 2010 • .5 _ •. n n.II_2UII •.!t ..._£551. i ...... _ Ut.z .L......2 9111 ..5_..lZH •.2 ._l.~OQ. 0...._11511. L .._._ ...._ .... 

fXPfII5fS I 
InIDlf5~LE fLfCT 106 . 5 115 . 0 124.2 114.1 1410.9 156.4 169.0 1112.5 197.1 212.11 229 . 9 241.2 

__ llIJJHR EIJ~l ...: .__..• _.0.11 . ___.11.11. _ ._II.IL O.Q ... _. 11.0 __ _ 11.0_ • .. _ 11.0_ .• 0.0_ . . 0.0 _. __ 0.0.• __ 0.0._ . . 11.0._ ... _ .... ___ 
trl DUSEl fUEl 5~0.'o 561.6 610.1 6110.1 715.2 79~ . 0 1157 . 6 926.2 1000.2 1060.1 1166.7 1260.0 

I JlICIIIERATOR Fun 160.1 39.2 42.1 105 . 7 109.10 5].1 57.60 62.2 67.2 72.6 78.4 114.6 


::; 01'EIIAI01l!l 102.2 UI>.4 152.5 160.7 411.2 44 .... 1 479 . 6 516.0 559.4 604.2 652.5 704.7 

•__ .. f~r~II()AIll[5 ... . _ . .. .__.. .. II. a .._ _.. 0.11... ...__ .a. a..... . _ .g. 11.._ ..__ 0.0._ .. . a. 0_.. 11.11 ..._ ..... 0. L ...__ .O. g_._._ 0,11_... 11,.0..._ ... ..P. 0 ..._ ..._ _•... 

lI~lIIHIIAIICf 176.1 192 .... 207 . 7 22 ... . ... 2"2 . 1 261.7262.1> 105.2 129.7156.0 1114 . 5 415.1 
RfT £l£C 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 0.0 0.0 0.0 0.0 0 . 0 0.0 0 . 0 . 0.0 0.0 0.0 0.0 
..... _... ... .. _... _ ..... _Q.O_.. .... Q.O _ ..•. 0.0 . ._ ..... 0.0 _ .. 0.0 _.. _o,a _ ..._0.0 _ ..~O.Q _ .... 0.0 __ 0.,0 . .... _ o,g .... _ o,~ _ ...___ .._ . 

0 . 0 0.0 0 . 0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 
J115I1flAllCf'lAl<U 207 . 1 2Zl.9 241.11 201.1 2112.0 10.... 6 1211.9 155.£ 111.7 "14.4 4"'7.5 "6].] 
DEPRfCIATIOIl 262.1 282.1 262.1 282.1 282 . 1 28~.1 282 . 1 282.1 26Z.1 262.1 28Z.1 2112.1 
IIllWf:iT. .. . ... .... .. _ ... ... 0.0 ......... _.. 0. D.. ... ._... 0.0 _ ......... O. 0 _ . ... .0; 0 ._ .0.0 ... _.. 0,0_.._ .. 0. Q_... _. .0.0 __ .. ._Q.II .__ ...... II. Q ' __ '. II, I! .__ . __ . . ... _. 
1UIAL [ XP'I~E5 : 1652.9 171>2.6 11101.0 20011.9 2147.1 2Z96.1 2457.4 2611.4 21119 . 4 10Z2 . ~ 12~1 . 6 1~78 . 1 

1:,\:;11 FlOIl I 

_lin II~"GJII ... _:'11. II. .... =~t.IL.. .. _ -g, 'L ...... 21.6 ... _ ... .. ~: 9....._ _ 7~, I .. .. _109,. ~ __....1 ]1.1_ . .Ia~ .• I.__ .. } 9'1, I .... 3]~:" ... . gll!) .o 

I![V AfHR 110 TAl< -41.0 -21.8 -0.9 20.1 4Z.7 67.1 9].~ 121. 9 152 . 6 1115.1 221. 7 2bO." 

Cllml1S 0 . 0 0.0 0.0 0.0 0 . 0 0.0 0 . 0 0.0 0.0 0.0 0.0 0 . 0 

utl'IIEClAIIOII 2112.1 2112 . 1 282.1 282.1 282.1 a2.1 282.1 211Z .1 282.1 2112.1 28~.1 202.1 


HH:H JIIW"lIl ... ... lH.:L_.. 1.i!Q:~_ .._1.!ll: t .. .. ~9~ : L ..._ .J~~ . : ~...... _WI.:2.._....mu~ .._ ...~9~: !I ...._. ~H: ?. __ f!~!: ~ ...... ..50~ : ~ 
 542 . 5 
--0 '.0IIIVE!llllllll 0.0 0.0 0.0 0.0 0.0 0 . 0 0.0 0.0 0.0 0.0 0.0 


1I1I CASII flOiI 2~1.1 260.10 261.2 102.2 124.8 1"'9 . 2 175 . 5 .. 0 ... . 0 4l4 . 7 467 . 9 501 . 6 5~Z . 5 


CIlII CA511 flO.., -4617.1 -4157 . 4 -"076.Z -177~.0 ·1~~9 . ] -1100.1 -272 ... . 5 -2UO.5 · 1685.6 ·1417.6 -914 . 0 -171.5 


.. Rfiilliii oii iiiVESIJifill;ilf'oiscoU:n;ioCASii flOW: 
15 1. 2 PfllCElir Til 27. YUIIS FIIDI\ 1976 

!IA)(.. ~~I! ..I!!'"! . ~~~!! H .()!! .. !.~ . L:~,!7~ : ~ !!!m~ .. ._-•... _--_..._ ..... ... _- ,...... _.__... .. .__ .. _._.. __..... _-_..... __.- .. ... - - _.... _._...-.- . 


FIRST ¥fAR OF POSITIVE CUIJULATlV£ CASU flOW 111 2002 
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·11I1TJ~L. tllU:i .... UZ't/71L. .....D.iCIIIL 10D.Yo.IIIV .. O.X .. E5C .CASl.52 ..... 

11l1l5. 5T CIIARLES 10.X TAX CR 8.X Fl ESC 


GEII{RATORS = 4 I'IEGAUATT CAPACIT'I' = 2.8110 IIOUI1S PER DA'I' 24.0 DAYS PER YEAR ;: 365. 

EI/IJlPIIEIIT LIfE = 25 '(EARS TOT IIiVEST" 7053200.0 


OUTPUT lADLES - CASII flO~ AIIAUSIS ($1000 I 

YEAR : 2002 2003 2004 
RfVWUfS ...i... _ .... _ ..•..... __" ....• _....•....... _ .___. __..• _ .••.__.. ___ .__. _ ..... 


RETAIL ELECTRIC 319.5 345.1 172.7 

UIOLESALE ElECT 463.6 500.7 540.11 

LIQUID HASTE 269.9 291.5 314.11 


_...... IIElIT ...._......____1l6LL._.. IZ, 75.•.'1_.1 :316 .11_....__..___._..._._..___..._ ...___....___...__......._ ......__.. __..__...__....__.. ____...._ ....._ ........_ .. . 
SOLID HASTE 245.2 264.8 280.0 
AlR CDilOlTIOllllIG 606.7 655.2 707.6 
AIIU 5EI/VICE 251.4 271.5 291.1 
.[)~tl r.1l1i SIIfl;O __ .. _'t'!i.~ __ .HQ,O _. SH,p _ ..._ ._.. _ ...... ___... __.... _ .. __... _ .... ____ . ____.. _ ._ .. _ .... ___... __ .... _ 
um CIIG LG TEll 102.7 111.0 119.8 
RET ELEC LG TEll 183.3 198.0 213.11 

0.0 0.0 0.0 
.. JlH ~b.RtV~I~I{lL.!.. _'tQ~'t,J!_.'t11U,1 ........!t11".!t ...._ ....._ ........__....._._ ....._ .........__......._ ......_ ......._ ....._ .._ .......__....__..._ .....__..._ ...._._.....__ . 

EXPEIISES , 

HlIOLESAlE ElECT 2011.1 289.6 112.7 

Il()H~e UI~\,. .... _. ....__....Q, Q ...... _ .9. .• Q. __ ..... Q.• Q.._ ...... _ ..... _ ...__ .. __. _ ..__. __ .... . 

DIE:iEl FUEl 1360.a 1409.7 1567.3 


~ 	 IIICItIERATOR FUEl 91.4 98.7 100.6 ..... OPERA.IORS 761.1 822.0 867.8 
Co) 	

~)(r.W[l!.,t'I.(~. ___..._ ....... Q. Q.._ ..... J!. Q._..._..ll, 0 ._..__....__.... __..... __.... _ ..... __...._ ..... __....._ 

IIAIIllfllAIiCE 448.5 4114.4 523.1 

RET ElEC 0.0 0.0 0.0 


0.0 0.0 0.0 

...... _... ___.. _ Q,Q _ .. _. Q,Q _ .. 0, g ._ ..... __... _ ..__ .. 


0.0 0.0 0.0 

1115URAIICE t TAXES 522.0 56l.7 008.8 

OEI'IIECIATlOIl 282.1 282.1 188.1 

I!ITP![~T. ....... . (LL. _.!l,O ..... Q,Q_. __...__ 

10lAl EXPEIISES I 1734.0 4010.2 4214.4 


CA511 flOl~ : 

IIET IIARGIII 325.0 373.5 520.0 


- REV Af 1ER I'iii' TAX ·-302'.2' -347:';·-483:6--
CRElIlTS 0.0 0.0 0.0 

OE I'REC JA nOli 282.1 282.1 168.1 

TOIAl IIIflOH 564.3 629.5 071.7 

iiivESllli:iiT" ... ·--0:0---0.0-'" ii:ii 

IIET CASII flO~ 584.3 029.5 671.7 

lINI CASU flOH 212.9 842.4 1514.1 


REIURii cii'; II/VESlllEIIT B'I' oiscouiliEOCASii fiol~: 

IS 1. 2 PERCEIIT III Z7. YEARS fROM 1978 


II~X 	 tlEG CUM CA511 flO~ IS. -0476.2 III _ ..• 
~,-. . ..... -.... . .... -..•. ....-..- ...__ ........_-_ ... _._ ...... _ .. . 


fIRST '(EAR OF POSITIVE Cl/IIULATlVE CASII flOU Itl 200Z 
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E-1S/E-16 




, 

.CiIlOIHlI /IIUS .... 21Z't/.7fL ...... H.:':.. IIIT 50 . ;( DHII.II.;( . ESC ...... CA5Loi!. ... ... ._ 


tIlllS. Sf CIURLf.S 20.~ TAX CR TAP FEES 

GEIIEr. ... TORS; I> NEG ... IIATT CAP...CITY ; 4.320 IIDURS PER DAY ; 24.0 DAYS PER YE ... R = 31>5. 


[QUIPIlEUT LIFE = 25 YE ...RS TOT JIIVEST; 831>7200 . 0 


OIJTPUT TABLES - C... SII FlO~ "'IIALYSIS '510001 

YEAR I 1978 1979 1980 1981 1982 1963 1984 1985 1981> 1987 1988 1989 

. REVE/lUES . L .... __ .._ _... _'" ___.__...._ ._.. 


RETAIL EL~CTRJC 0 . 0 0.0 58.8 127 . 0 137 . 1 148 . 1 159.9 172.7 181>.5 201 . 5 217 . 1> 235 . 0 

IllIOIESALE ELECT 0.0 0.0 85.3 163.1 302.8 327.1 351 . 2 361.5 412.0 445.0 480.5 519.0 

LIQUID I.IASH 0.0 0.0 49.1> 53.6 57.9 1>2 . 5 67.5 72 . 9 78.8 85.1 91.9 99.2 


•. IIEAT ............__•.. ....._ _ ..._.._ .51.5...... .._-1l:ft. a_ ... Zll.•.L __...189.•.!t ..._ 566. D......_011..1 .... .._.. 060 . L __ . 711 ..D_...7Z0. D.__ 831.6......__6'16. L .. ._ 210 .• I) __.. . 

sOLtD ~ASTE 0.0 0.0 45 . 1 48 . 7 52.6 51> . 8 61.4 61> . 3 71 . 1> 77 . 3 83 . 5 90 . 2 

... IR COIIOITIOIHlIG 20.0 60 . 2 111.6 208.3 n8 . 2 300 . 5 324.5 350.5 378.5 408.8 441.5 471> . 6 

AIIU SERVICE 7 . 2 20 . 2 45.6 77.6 101.3 109.4 118.1 127.1> 137.8 148 . 8 160.7 173 . 1> 

Ilrl1 C:IIG.. Sl1fl;Q ___ __ Q,g _..___Q,O _ .. _OQ •.O _ .111.•..5 _ .10& •.9 .117:.6 _._ .1Z7.•Q _.. lJ7. , Z __ B8 . ! _ J~o,P' _ _ H2., !! .._. J/\I> .•iI 

DEli CIIG LG TEll 0.0 0.0 18.9 40 . 8 44.1 47.1> 51.4 55.5 1>0.0 1>4 . 8 70.0 75 . 1> 

REi flEC LG TEll 0.0 0.0 33.7 72.6 78.7 85.0 91.6 99.1 107.0 115 . 1> 124.8 134.6 


. 0 . 0 0 . 0 0.0 0.0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
TflTH...R~vlllV~~ ...L_._ ...-.A!L.1._ ...£l!'t ,6.._7'J6.L.._Hn.Q_ .. lZZ1. 6__ UH,I\.._~Q15.L ..._Z17.6 •.l _......ZH!L.lt.....-..~Sl" ., . '1.._ZZ'tL:i.....J.~.~.!L~ . ___.... __. 

EXPErI~ES I 

HlIOLESALE ElECT 0.0 0.0 49.3 21>.6 21> . 7 28 . 9 31.2 33.7 31>.4 39 . 3 42.4 45.8 
__ . _ lIOHEIl. H!rL. _ _._. _ _~ .9 , /j _ . _ __ I>I\,IL .._ .ILQ_Q,o .. ___ ').0.. ... _ 1),0_ . __ 11.0._._ 0.0 __ . ILO .. ._ __ Q, O_.___ 0 ..0 __ Q,.O__ 
M DIeSEl fUEL 0.0 0.0 250 . ] 577.4 81>1>.2 935 . 5 1010.4 1091.2 1178.5 1272 . 8 1374 . 1> 1484.1> 
I IIlCIIiERATOR fUEL 0 . 0 0.0 11>.8 18.2 19 . 6 21.2 22.9 24.7 21>.7 28 . 8 31.1 33 . 1> 
~ OPER ... TORS 0 . 0 0.0 140.0 151.2 11>3.] 171> . 4 190 . 5 205.7 22Z,2 239.9 259.1 279.9 
. _. f Xrf.!I!lAIl!. ~:? ._ _._..__._ .. .. 11 ,.11....._ .. .. Q,O .. ____ Q. Q_...... __ Q, 0._ .. __0. !;L_........ 0,9. .... Q, 9 ..._. g.>.!L...__ ..JL 'L__._C!.Ic!_._ _ Q:.g ...... !! :g 


11 ... IIITEIUIICE 1.0 2.0 82 . 5 89 . 1 91> . 2 103 . 9 112 . 2 121.2 130 . 9 141.4 152.7 11>4 . 9 

IIET fLEC 1>3.1 191> . 8 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 0 . 0 0 . 0 0.0 0.0 0.0 0.0 0 . 0 0 . 0 0.0 
_0 ,..11 _ _ ..._ '1...9 __. O, () ..__... o,g _ . 0,0 _.... __ O, I! .. O,.!! _.. o, g _.... 0 : 9 o,.!! O. g ._ 0 , 9 _ .. _. ___ ._ 

0 . 0 0 . 0 0.0 0.0 0.0 0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 

III!>URAIICEtTAXES 2 . 2 50 . 0 96.0 115 . 2 124 . 4 134.4 145 . 1 156 . 7 11>9 . ] 182 . 8 197 . 5 213.3 

DEPR~CIATlOII 0 . 0 111.5 114.1> 334 . 1> 334 . 1> 334 . 6 334 . 1> 33-< . 1> ]]4 . 6 334 . 1> 334 . 1> 334 . 6 


_. J!1I(~f.n .. . ......___ 1H: ~ ..... ._ _~l,~U .. ... '!:i ? , } _...... ~(!~ ,.?. . __ . ~ .'l~ : ? ..._ ._.,!H , L .... '~L(! v ~ !~ , ~ .......... ~ 61U! _ '..~~!! :..?. .._._ ...~ ~~ ,1l ...._...4'! 1 , ~ .. 

lUTAL EXPEnSES: 233 . 5 774.7 1421.9 1798.0 2121 . 3 2222 . 2 21Z8 . 7 2443.4 251>7 ..1 2700 . 3 2841 . 6 2998 . 4 


f.A511 FLO~ I 


IIU IIAP-GUI -152 . 8 -570 . 1 -t.75 . 7 -505 . 1 -395 . 7 -351>.1 -113 . 1> -21>7.1 -211>.7 -161 . 9 -102 . 3 -37 . I> 

ili IIAF ll'R liD TAX ·:iSZ ·. 8 · : SiO : i ~ 675 : j ~ 505 : 1 ' - : 395:7 ' : 356 :3' :313 .1> ~267 : 1- ~ Zlb:7 - : i6i :9 ::: iOZ :3 ~ 37 : 1> 


CI/Wl fS 1079 . 9 819 . 5 268 . 3 376 .5 295. I> 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 



, I 


GROmlJ 1II11:! ... . 2124.00 _ ... lZ.X1IIT 50.~ . nllll .. O.;(. .. ESC .. U5E-62. ..... 

lilliS, 5T CIIARLE 5 20. X TAX CR TAl' fEES 


GUIERATOR5;;; 0 IIEGAHAn CAI'ACllY = 4.120 IIOURS PER DAY 24.0 DAYS PER YEAR 145. 

EQUIPIIElll LIfE;;; 25 HARS TOT IIIVEST;;; 8147200.0 


-"--~"-----'--" " --"" ._- ........_-_.__._ ..... _- ......_ -_..... _-....__.•._..__._ .... .
OUI/'UT lADLES - CASII fLOII AIIALYS1S I nooo I 

YEAR : 1990 1991 1992 1991 199~ 1995 1996 1997 1998 1999 2000 2001 
IIfVEllIlES .• .. _... __.... _ .._.. .. _ . .__ .._. .__.__... _ ._. ____ .___.. __. __ ____. __..______... _.__ .__ 

RETATL ElECTRIC 251.8 27~.1 296.0 119.7 1~5.1 372.9 402.7 415.0 469.8 507.1 547.9 591 . 8 
~nIOlE5ALE ElEC' 560.5 605.4 651.8 706.1 762.4 8Z1 . 4 CC9.5 900 . 4 1017.5 1120.5 1210.1 1104 . 9 
LIQUID IlAS1£ 101.2 115.7 125.0 135.0 145.8 157 . 5 170.1 181.7 1'11.4 214.2 211.4 2"'.9 

_ ....___ lIf.\ T ..... ___._......_____-1Ilta1."..___lllL!o_.HU. i __1.l19.1._11t2!i.l ..__15l'i.l _....1662 .i-.179!i.!t_1'l19.1.._20~~.£. __ U61. L ...£H~. I _ ..._ _ ...... 
SOLID \lASTE 97.4 105.2 111.6 122.7 112.5 141.1 154.5 166.9 1110.2 It4.6 210.2 227.0 
UA COIIDITJOlilllG 515.0 556.2 600.7 648.1 700.6 756.7 817.2 8112.6 951.2 102'.5 1111.11 1200.8 
AIIU SEHvrCE 187.5 202.5 218.7 214.2 255.1 275.5 297.5 121.1 147.0 17't.8 "04.8 417.1 

.Dfll [:IIG . Slifeo. _ .~O1.5 .___ £l1.•.1 _. 2l!i.l __ £51.'1 _ Z74.2 .._ 29/0.1 ___ 319.• 0 _ .. l15.•.~ __ Hl.11 _ !lP2.'i !l15.1 ~~9.'1 ._.. _ . __ _ 
nEIl CIIG lG 1£11 81.6 1111.1 95.2 102.8 111.0 11' . 9 129.5 13'.9 151.0 141.1 174.2 1'0.1 
lifT HEC lG TEll 145.6 157.2 169.8 181.4 1911.1 211 . ' 211.0 2"'.5 269.5 291.0 114.1 11'.5 

0.0 0.0 0.0 0.0 0.0 0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 
__.. _..10TAL IIf'JfIlUf:i .L __ .ll21•.Z_l!151. 5..._17Z 2. D.._......!iD~O .l_ ..~ 150 •.!I_..II" ~~. L ......5a7.'t .l ..._!i'tCQ. t..__ Ul D.·L_ol2l •.2 ._0 'lOl.S ..._ _1."55. D..... _ .._...__ 

lXPEllSES I 


IIIIOLfSAlE fUCT 49.5 lil.5 57.762.4 47,1. 72.7 70.6 114.0 91.4 '9.0 106.9 115.4 

__lHlHEIl . ~UEl. . . _____ .O.Q._ ..... 11.0_ ... .. Q.O __ . . 0.0 _ ... 11.0 __. _ _ 11.0 _ ___ 11.• 0 ___ 0,0.__.. 0,0 ___ 11.0___ 0,0_ .. ___ 0,0 .._ . 


tTl DI£5EL FUEL 1401.1 17l1.6 11170.1 2019 . 7 2101.1 2155 . 0 254'.. 1 2747.8 2,*47.' 1205.0 1~61.4 17111.4 

I lIlCl11ERUOIl fUEl 14 . 1 19.2 42.1 45.7 "9.4 51 . 1 57.4 62.2 47 . 2 72 . 6 78 . 4 1l" . 6 

~ Ol'fRHUIlS 102 . 2 124.,* 152.5 380.7 411.2 "~4.1 479 . 6 51C.0 55'.4 604 . 2 "52 . 5 70'0.7 


_ ._ fXrUIII,6,DLf:i ....__ .__.. ___ 0.0 ...._ ...... 11,11.__.__ ... 11.0 _ _. ____ 0.Q_.. _11.11 ___._ II .IL.__ . ..O. 11....__... 11. L_ 9.•L ...._ Q. 0 __ _ I! , !! . .. I!. 9 
IIAI IIT£ IUIICE 178.1 192.4 207 . 7 224.4 242.1 ~41. 7 282.6 105.2 129.7 154.0 1114.5 415 . 1 
!lET fl~C 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 0.0 . 0 . 0 0.0 0.0 0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 
_0.0 ______ Q•.O _ . _... 0.0 ___.. 0.11 ____.0 .• 11. __ 0.•0._ ___ .0,0 _ ...... 0.11 __.... O.D _ . 0.0 _O.g _. ,, 0 , 9 _ ...___. ___ . 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 

JIISUUAIICE'TAXE5 210.1 248.7 241l.0 290.1 111.1 lJII.4 145.5 1'4.7 420.1 440.4 497.2 517.0 

DEPIlECUTlOII 11;.6 114.6 114.0 114.6 114.6 114 . 4 114.4 114.6 114.6 114.4 114.4 11~.0 


_____ lIl1fRfSL.. ......... ....__!llO.!i .....__Hl. L .... ... !to}.'! _. lQ7.1 __ lll'l.II ._ __ HII. :i _.._H~ .!t .. ~~.C!.L.... ~19. Q_ ... .. UUL __ 19~, 7 ... __ !H, L 
TOrAl EXI'[IISE5 I 1144.9 1144.1 1511.1 174~.9 1'411.5 4209.2 4448.2 4744.8 50~6.5 5141l . 8 5715.1 601l7.11 

CASH HOII I 


"lin II~RG III _.... .. __ _ . ~~, It.. ...J O,? 'L.. .._ 19~," ._ _lll} , 1 __}Ill. 9... _ !!8~J 2_ ... _~o~, 1_. _11} , 5_A7~ , 2 ._ IOZl, 4 1188.1 111>8.0 

IIEV HT£R IKI TAX 10 . 5 101.7 179.2 201.4 155.1 455.0 51>1.7 61l2.1 811.1 951. 8 
 iios:I ' i21Z . 1 


CREDITS 0.0 0.0 0.0 0 . 0 0.0 0.0 0 . 0 0.0 0.0 0 . 0 0.0 0 . 0 


http:601l7.11
http:lll'l.II
http:lllL!o_.HU


•• 

GROWIIIIIUS ..... z/24178 . ..... 12.;(. . IIIT. 50.;( . 01-111 . 8.ZESC . C.lSLbL... _. 
tIlll:;. sr CIIARLES 20.;( TAX CR TAP fEES 

GElilIlATORS ~ b IIEGAI.....rr CAPACITY = 4.320 IIOURS PER DAY = Z4. 0 DAYS PER nAR 165 . 
[QUTPIIEIIT LIfE = 25 )EARS TOT UlVEST 8367200 . 0 

OIlTPUT TADLES - CASII FlOH Atl.l.lYSIS '$1000 I 

YEA» ; 2002 2003 2004 
IIEVEIfU[S . •... _ .•..... . , ......,_ ', ... _ .. _. , . _ __ ....' _ •. _. __.. _ _ _ _ _ _ .. . . __.... _. _ _._. _ 

nE1AIL ELECIRIC 639 . 1 690.2 745 . 4 
~IOLESALE ELECT 1411.5 1524 . 4 164b.3 
I.IQIlID IIASTE 269 . 9 291.5 314.8 

_ ..... . _lIE4T ... .. ..... . _ ....... __..._•.ZI.38.1 ......Z8H.. L . . .. 30U.L __ ... _ .._ . ..._ _ .... __ .._ , ..._ 
SOLHI HASTE 245.2 264.8 286.0 . 
AIR COIIDIlIOIIllIG 12% . 8 1400.6 1512.6 
AIIU SE»VICE 4 7Z. 1 509 . 9 550.7 
D~tlc:nG . 511[CO. _. ..!i.07..5 ... ..5"11 .1 _ .. 591..9_ 
DEtI CIIG LG TEll 205.5 221.9 239.7 
RET ElEC LG TEll 366 . 6 396.0 427 . 6 

0.0 0 . 0 0.0 
10 rAL R~V[IJUES ... L_... IlQ:i~ .•. 1 ._ ...e/;2b. 5..._2J92 . Z ... _ ... _ ... 

EXPEIISES : 
IIIIOLESALE ElECT 124.7 134.6 145.4 

_ llanEIl 'IlEl.... __ _ _ .O.L. . .• O.• L D.Q 
M DIESEL fUEl 4037.4 4360.4 4709.2 
I IIICIIIEIIATOIl fUEl 91.4 98.7 106.6 
t; OI'ERATORS 761.1 8Z2.0 887.8 
• _ . [ XI'EII(lA~lf:i . __.. j). 11..._..... Q • D.. , .._ . Q • Q •• _ ..•_ ...__ ... ,, _ _ ..• ' _ 

11.1. TIll[ IIAIIC E 448.5 464 . 4 523.1 
RE r ElEC 0 . 0 0.0 0 . 0 

0 . 0 0.0 0.0 
._ Q.11 _ "Q, 0 _. . . 0 • 0_ 

0.0 0.0 0 . 0 
TIISIlRJ.IICE .UXES 580.0 626.4 676.5 
llU'lIEC TA T I 011 334 . 6 334.6 223.1 

_JIIHRE5L ..... _ .110 . 'i ..... _ .. 57 . L . ....... ILL. ..... _ . ....... _ .... . 
lOrAL EXPEIISES 6488 . 1 6918.2 7278 . 2 

CI\511 flO' .. ; 
. tlET. 1!~I:G.1I1 . '~6~.~ _ . 1?7~ , 2 . _ 1!14,0 

IIEV Af HR 1111 TAX 1454.7 1653.8 1966 . 0 
CIHOIlS 0.0 0.0 0.0 
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E.3 Tap Fee Credits 

E-21/E-22 



SEWER TAP FEES 

Apartments 

$750.00 

16.00 

200.00 

$966.00/Unit 

Commercial 

3 Out Parcels 

$2,900.00 

16.00 

200.00 

Per unit (sewer connection charge) 


Inspection Fee 


Mattawoman Fee (sewage treatment plant) 


(7,500-10,000 Sq.Ft.) 1" Meter 


Sewer Connection Charge (1" Meter) 


Inspection Fee 


Mattawoman Fee 


$3, 116. OO/Building 

Stoddert School 

$17,400 

16 

200 

$17,616 

Sewer Connection Charge (4" Meter) 

Inspection Fee 

~\attawoman Fee 

E-23 

http:2,900.00


SCHEDULE OF WATER AND SE'..rE.R CHARGES -. RESIDENTB4';,

Water Connection Charges and fees 

.
3/4" connection with 5/8" meter ...................................................... S -100.00 

3/4" connection with 3/4" meter .................................. .. .................. 430.00 


1" I;:onnection '",ith 1" meter ....................................................... 505.00 


Additional charge applies to water service on streets with right

of-way over 50') 


Inspection fee ••••••••••••.•.•••••••.•••..••.••••..•.• /. •• S 10 .00 

Sewe~ Conne~tion Charae and fees 

NOrlllal House Connection ••..•.••.••...••••.•..•..•.•••..... $1,100.00 
Inspection Fee ••.•••••••••••••••••••••.•••.••••••••..•.... 16.00 

Procedure to obtain water and sewe~ house connections: 

1. 	There must be water or sewer mains available. You can check ~is 
by calling the Commission's office at 645-3632. 

2. 	 If these facilities are available, you must apply for ~em on forms 
which may be obtained at the Commission's office. 

J. 	The application must be filled out and signed by both the property 
owner and registered maste~ plumber. 

4. 	A check payable to the Charles County Sanitary Commission covering 
the connection charge and ins~ection fee must accompany application. 

5. 	The commission will build the connection from the mains in the 
street to your pro~erty line. The ~egistered maste~ plumber must 
extend the connection from the property line to your house. 

Wate~ and Sewe~ Osaae Charae 

Wate~- Hinimum bill for up to 12,000 gallons •••.•.•••..•.. S 11.25 
Over 12,000 gallons S .90 per ~ousand 

Sewer- The sewer usage charge is 100\ of the quar~e~ly wate~ bill. 
Bills are mailea quarterly for water consumed as ~ecorc.ed on 
the wate~ mete~. 

front Foot 2enefit Assesswent 

ande~ the Sanitary Oist~ict Law, ~~e Cor.mission is re~ired to 
cbarge a front foot benefit assesslllent against property abut~;'~g ':..'":e 
water or se~er line. At present time ~'":e uniforn is 30¢ ~~ assessable 
foot f:;,r·.oIater and 75¢ and aSft$..:oable foot for se''''er. These are billed 
on an annual basis by the Co~ssion. 

E-24 


http:ecorc.ed
http:1,100.00


SCHEDULE OF WATER AND SEWER. CHARGES - CO~EgCDL ~ 

Water Connection Charges and Fees 

3/4" connection with 5/S" meter S445. 1-1/2" connection with 1-1/2" meter S770. 
3/4" connection with ]/4" meter 470. 2" connection with 2" meter 935. 
1" connection with 1" meter 545. 
(Additional charge applies to water service on streets ~ith right-of -way over SO feet) 
~Rspection Fee .•..•..••••....•... S 10.00 
Apartments ..••.•.•••..••..•.•.... 350.00 per unit, plus meters 
Mobile Homes ••••••..•..•.......... 350.00 
Motels .•.•.•••••..•..••.•••••••.. 300.00 

Sewer connection Charges (based on size of water meter) 

5/S" meter... Sl,960. 1" meter ... S2,900. 2" meter S4,350. 4" meter S17,400. 
3/4" meter... 2,175. 1-1/2" meter 3,4S0. 3" meter 11,600. 
(Call for fees on larger sizes) 
Mobile Trailer .•. S750.00 Apartment Unit ... S750.00 per unit 
Motel Unit •...••. 500.00 per each unit 
Inspection Fee ... 16.00 

C~~ercial buildings with two or more distinct businesses ~ithin the same building 
or buildings will be charged the base charge plus S300.00 additional for each 
business over one. 

Procecure to obtain water and se'",er service: 

1. 	There must be water or sewer lines available. You can check this by calling 
the Commission's office at 645-3632. 

2. 	 If these facilities are available, you must apply for them on forms which may 
be obtained at the Commission's office. 

3. 	The application must be filled out and signed by both the property owner and 

registered master plumber. 


4. 	A check payable to the Charles County Sanitary Commission covering the connection 
charge and inspection fee must accompany application. 

S. 	The Commission will build the connection from the mains in the street to your 
property line. You then must employ a registered master plumber to extend the 
connection from the property line to your house. 

Water and Sewer Usage Charge 

Water- Minimum bill for up to 12,000 gallons •••.. Sl1. 25 
Over 12,000 gallons •••...••..•.••••••••••. .90 per thousand 

Sewer- The sewer usage charge is 100' of the quarterly ~ater bill. Bills are 
mailed quarterly for water consumed as recorded on the water meter. 

Front Foot Benefit Assessment 
Under the Sanitary District Law, the Commission is required to charge a front 

foot benefit assessment against property abutting the water or sewer line. At 
the present time the uniform rate is 50¢ an assessable foot for water and Sl.25 
an assessable foot for sewer. Trailers, apartment units and motel rooms are 
considered- at 22' per unit for front foot assessment purposes. The present uniform 
rate for Mobile Homes, Apartment Units and Motel rooms is 30C an assessable foo~ 
for water and 7s¢ an assessable foot for sewer. Front Foot Ass~ss~ents are billed on 
an .annual basis by the Commission. 

"'t- ~ ..... ~1{)1) Mc- ' ~'W~-w {e~ --\0 '~-~..r \\ •...,"'O.,N"' }aN\~ :.....sr~ ~ {~'!~. 
E-25/E-26 




