LOGANSPORT WASTEWATER TREATMENT PLANT

An architectural thesis project
for the Ball State University
College of Architecture & Planning

by Monte Hoover
Fall 1976 - Spring 1977
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The problem of wastewater treatment is one that affects ail our
cities within the country. Wastewater is one enviromental concern which
man will have to deal with for many more years, until he can find a

more suitable method of waste removal. Presently, the average American

utilizes and discharges 60-75 gallons of water per day. Of this quantity,
over 90% of the liquid goes back into the cities sewar systems where by
definition it becomes wastewater., It will then require processing to

allow its return back into our nation's water supply. Teday, with our

increasing concern for the evironment it becomes essential to establish
the quality of our wastewater treatment in order to provide a successful
ecological balance.

The concern for wastewater treatment within the city of Logansport - L
grew out of a cancern for the poltution factor to the Wabash River in
the Tate 50's. At that time they were extracting the water supply from
the Eel River. As a result, the first major treatment plant was
constructed in 1960. The facility was designed to nandle approximately
6 mgd {million gallons per day) and constructed with the assumption that
improvements would be made in 1969 to meet projected future demand.

The projected improvements were not made as expected and resulted in

a hearing on October 17, 1971, by the Indiana Stream Pollution Control

Board regarding the pollution level to the Yabash River. The State ko

presented evidence to show that the treatment plant was hydraulically




overloaded and that the aquatic 1ife downstream was being adversely
affected by the discharge. The State found Logansport to be in
violation of existing pollution standard levels and required immediate
action towards improving the facility to meet pollution standards. It

is with this concern that I present my thesis project:

Logansport Wastewater Treatment Plant
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_The Architecture Thesis Project is the culmination of four years
of architectural design. These first four years serve as a training
ground for the application of the architectural design methodologies and

concepts. With the development of this architectural base the student
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js therefore prepared for the thesis project. The thesis project is a
comprehensive development of a specific concern, from its inception to
the final presentation documents. It should yield the student the
opportunity to express his ability to successfully render a solution
towards a realistic architectural concern. Of course the project is
not identical to an office situation, but rather a close representation
to an actual experience.

The type of project which a student selects should have a complexity
which challenges his knowledge gained in the previous years. The project
should involve an architectural design procedure similar to that

experienced in a professional office. A procedure such as the following:

Project Proposal
Program Statement of clients needs

Schematic Alternatives to spatial priorities

wtewater treabment

Final Schematic Design of selective approach

Design Development of arcnitectural concepts
Detail Design Development of total concept

Final Presentation of total architectural solution




The architectural profession within the last decade has had to
analize and define the scope of its knowledge due to the advancements
of man's technological expertise. The architect can no longer be
satisfied with solving an architectural/engineering problem by utilizing
previous solutions. He must be innovative enough to solve challenging
new problems with thoughtful new solutions.

The task of solving many of todays problems is not solely the
responsibility of the architect or engineer, but is a union of their
knowledge. This exhibits the fact why many professional firms are
organized on the basis of both architectural and engineering personnel
in-house.

Therefore, with my development of an architectural thesis project
I desire to delve into a situation which reqguires both an architectural
 and engineering solution of equal complexity. Within the profession
the architect is not always the project coordinator, but many times
assumes the role of a consultant. Such is the case with an engineering
oriented project.

For my thesis project I'm selecting a project which reguires a.

strong engineering solution, but alsc an architectural solution responding

to the building and environmental concerns. Such a project structure

reflects many of todays methods of organization, therefore I feel it

merits the importance of a thesis project.




The basis for the design of the Logansport Wastewater Treatment Plant
js directly concerned with a new addition to the existing plant. The work
of the wastewater treatment design will be completed by the project engineers.
The architectural and environmental needs will be completed by an
architectural consultant, which is my job.

The addition will be based on an increased design flow from 5.40 mgd
to 9.0 mgd. Such an increase will require improvements and additions to the
treatment tanks, to the building facilities, to the city sewer system and
to the juxtaposition of the environment and the treatment functions.

The major concern for the consultant will be concentrated on the
proposed building additions or improvements which includes administration,
pumping station, chlorine equipment, grit chamber, operating galleries,
digester-control, sludge processing, shipping/receiving, mechanical,
maintenance and blower equipment areas. These spatial needs will be based
on equipment sizing and operating requirements as determined by the

program.




The main objective of the project is to meet the processing needs

of the proposed addition so that the plant can handle the capacity of 9 mgd ' égg

(million gallons per day). Next to the functional processing needs comes

the architectural and environmental concerns for such a facility. This
aspect of investigation is the real objective of my endeavors. To develop B
an aesthetic for the architectural and environmental potentials of a égg
wastewater treatment plant. ggb

Wastewater treatment has been and will most 1ikely for years to come éég
be a problem for our cities. Therefore, this situation creates a e
significant opportunity for the architectural profession because of the
basic premise that they are not produced through a comprehensive design
approach. They are the products of engineers and large construction
firms, whose design attention is directed solely towards the treatment
of the wastewater.

Engineers should continue to design the treatment processes, but
architects should be involved in the siting of treatment plants for the

most efficient use of land and minimal environmental disruption, the

organizing of treatment forms to meet functional and aesthetic objectives
and in the form and detailing development of the facilities themselves.

In evoking the design potential of a treatment plant the architect

should first begin to reduce the number of elements a minimum and relate

them to a strongly defined site circulation system.




Second, the minimal elements should be massed and organized on the site with

simplicity and respect for site influences. Thirdly, the elements should

be thoughtfully articulated to evoke an aesthetic down to the finest detail

possible in the construction and utilization of building and treatment parts.

The very essence of the treatment process suggests a unique expression.
There is the opportunity to express movement in terms of wastewater flow.
There is the huge forms themselves which suggests architecture. Also,
there is the treatment forms which when reduced to simplistic massing
create a unigue prression of solids and voids. Finally, the expression of
earth which reinforces the basic premise that wastewater treatment is an
environmental cohcern which deals with the protection of our water sources.

Therefore, the Logansport Wastewater Treatment Plant has besen a case
example for what I feel are the potentials for a wastewater treatmént
. plant.

Specifically, the project should serve to environmentally help balance
the ecological cycle of wastewater into the river. The final effluent
should be suitable enough so that no pollution occurs at the point of
discharge. Also, the sludge disposal should be considered for its
possible agricultural use. It should either be utilized or completely
broken down so that it doesn't require wmajor dumping at a tandfili.

The building objectives are that of déve]oping a complete building

mass rather than isolated masses. By designing a total enclosure I can
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work towards making the project as totally self-sufficient as possible.
My goal is to utilize energy sources within the plant, methane gas,
and other available sources such as solar heat to bring the plant to 2

60-75% efficiency from these sources alone.







Logansport, Indiana

The city of Logansport is the County seat of Cass County, Indiana and
is situated approximately half-way between the state capitol, Indianapolis,
and the city of South Bend, the population of the city is 19,255 (1970 Census),
about one-half of the total population of the County.

Logansport is located at the junction of the Eel River with the
Wabash River. The two rivers have, over the years, cut deep valleys with
steep walls of bedrock, around which the city has deve]opedf The bedrock
layer is the most characteristic geological element of the area.

The city has a very firm industrial base and an excellent potential
for further industrial development. A city-owned water utility treats and
distributes water from the Eel River. A system of sanitary and combined
sanitary storm sewers serve the entire incorporated area for removal of
domestic waste. Storm water run off is, in many locations, directed
overland by ditch or stream, otherwise it is carried by storm sewers to

the rivers or by the combined sewer-system.

ieat plant




The location for the proposed and existing facilities of the Logansport
Wastewater Treatment Plant is in the southwest sector of the city, just inside

the city limits. The site is bordered to the east by the Penn Central

Railroad and to the south by the Wabash River. The city Timits follow the
north and west property lines, adjoined by farmland around the perimeter of
these edges. These boundaries are substantial enough to be outside the
designated flood plain area to the west.

The site is relatively flat with average slopes not exceeding b% grade.

Drainage is not much of a problem as all contours slope to the river. The

only real problem is watered sludge which is dumped periodically within the

area in back of the existing facilities. Due to the nature of the sludge
‘the vegetation within this area is totally destroyed and it now appears as

brush.

The geology of the site is characterized by bedrock at a depth 3-8 feet

deep over the entire site. The soils are all suitable for building, with
the exception possibly of the sludge saturatad soil to the rear of the site.
However, this soil could be dried and reused.

The site is serviced by a roadway to the south which divides the plant

FEBUE

from the river. The main access route is from the east as most of the

e
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traffic comes from the city.

The wind is an important consideration in the design of any

wastewater treatment plant. The primary S¥ wind causes much of the




odors produced to flow towards the city.
Another concern is sunlight. The southern orientation of the site
21Tows all the sunlight which is amply needed for processes and building

heat.




Building Needs:
Administration
1. superintendents office
2. empioyees room
Laboratory
Pumping Station
1. equipment operating area
2. motor control area
3. wet well comminutor
Chlorine Equipment
1. feed
storage
Operating Gallery
Grit Chamber
Sludge-Processing
1. sludge receiving/ wet well
2. equipment area
Digestor-Contral
1. heat exchange area
2. gas compression area
Shipping/Receiving
Mechanical
Blower Equipment

Maintenance/Garage




Spatial Requirements 19,728s.f.

Administration...ceeeeerei i rennneincoonnes 660s.T.
1. superintendents ofﬂce 300s.f.
2. employees room 360s.f.
Laboratory. e e reeenesorisrseonenasssaroonanens 480s.f. _
PUMPING SEALTON. « et ernnnreernnnnerrereunsnnss 2,100s.f. ﬂ""-_-ﬁk’s‘.—,
1. equipment operating area 1400s.f. @
2. motor control area 100s.f. @
3. wet well/comminutor 600s.¥T.
Chlorine Equipment.....cooivvaiiinennennnn 400s.f. %
1. feed 220s.f. m
2. storage 180s.f. %
Grit CHamber. ovveeeeeeaeneeenerannonnnenans 1,400s.f. @
Operating Gallery....oeevveeennerneiennennn. s.f. according ?m
to circulation s
Digestor-Control....cvverrnrenornnnneenennae. 1,400s.F. o
1. heat exchange area 800s.f. , %‘
2. gas compression area 600s.f. @Q
Shipping/Receiving.....ovvvveneennnnnnaass 2,000s.f. gl
Mechanical..veveeeneeacernenesnenennsansonnnse 600s.f. %
MATNEENANCE .+ s v e e e esnansannneeneaneenanen 4,000s.f. @9
Blower EqUipment....ceereiiiennrencnennennnas 2,000s.f. W}?&Q
16,440s.f.
Circulation 10% 1,644s.f. o
Operating Gallery 10% 1,644s.f.
19,728s.f.
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\ semi-private space for the housing of administrative office needs associated with
the plant superintendent.

e 95 the highest ranking personnel in the plant whose job it is for the

supervision of personnel and the management of office needs.

0ffice desk and equipment, filing system, conference table and associated needs,
and switchboard for intercom system.

Provide needed power for normal electrical service and for plant intercom

switchboard.
Provide ample service for possible interior expansion of office.

mechanieals

Provide suitable heating & cooling needs for steady comfort temperature of 689-720F.
kir conditioning to be provided within this space.

Insure isolation against plant noises and egquipment vibrations.
Location will be an important priority.

1t will be necessary to move all existing office equipment to a newly designed
space Jocated closely to the public & employee entrance.

Stiparintendents Office. .o in it inae e




lesetiption:

% space where employees can go for their personal needs.
Included in such an area will be locker facilities, shower/toilet facilities

and a Tounging area.

o

% Lockers, 2 shower stalls, 2 toilets, 2 urinals,
2 lavatories, lounging chairs and tables.
®

clectsieal:

Provide normal service

'ffggE?ﬁ!::%kaigﬁaéﬁaéii::%ggaél5:

Provide an adequate ventilation system.
Provide hot/cold water supply, locate hot water heater close.

rlructurals

Isolate from plant noises and equipment vibrations

rUppoIt Ipaces:

Janitors closet nearby

 Should be Tocated convenient to plant functions.
Mo present existing spaces exists.

Employees Room




Joreiipiion:

he laboratory is concerned with the prescribed handling of many samples daily

according to a set schedule.
1t is with these tests that the plant performance is determined.
The tab may also be used for research to enhance the betterment of its operation.

enes

32" of worktable surface, refrigerator, incubator, fume hood, {(8) sampling sinks,
' emergency shower & eye wash

: . ]
N ST Y- YK
clegitienls
Circuitry should be installed for 110 and 220 volt useage.
lutlets should be installed above work table heights.

Mmropr1ate vent11at10n shouId be provided with fume hoods integrated within
| the system.

Temperature control for a comfort range of 680-720,

'Mr onditioni, g should glso be provided

fnple storage space

Should be Tocated for easy access to plant treatment facilities.
Limit exposure to direct sunlight.

Mlow circulation access of 5 ft. around work areas.

Retain existing laboratory and add additional space on to it.

}Laboratory ................................ e 480s.f.




A large area which houses the equipment necessary for the pumping of incoming
raw sewage.

7 pumps for the pumping of influent, 3 wet well pumps, 4 sewage samplers pumps
(2 future), pressure tank & compressors.

clectrieal:

Electrical services for pumps provided through floor.

pechanienls

Proper ventilation from odors and the lack of natural ventilation.

wvetvials

Below grade construction for this equipment area.
 Insure structural stability against equipment vibrations.
L Allow opening to ground level for equipment removal.

S
9

Janitors storage

srpesial eonsideralions

Mlow 3-5 feet circulation space around each piece of equipment.

Building design will be multi-story since the inlet sewer is below grade.
Provide opening for vertical access of equipment.
Retain operating area within existing building.

Equipment Operating Area

----------------------------------




Is an area for the instrumentation panels needed to operate the pumps
& motors within the Equipment Operating Area.

y . ﬁ.a‘ g i
equipmend

Instrumentation Panels and Gauges

cleeizicals

Provide conveniently location of plant power source to motor control panels.
Mlow for quick maintenance and adequate protection.

Normal mechanical service

Flrusivinls

integrate within existing structure either above or below grade

lecation above grade would allow for easier employee access.

Motar Control Area. .. .c.veeiir et iet it st eeaaarnnnns 100s.f.

e



Weceiving pit for influent of raw sewage, consisting of screening solids and
the 1ifting of sewage up to the Grit Chamber for settling.

kovipment:

B Vet well intake areas to pumps,
@ Comminutors or bar screens

plocts;

S

fnechanical:

yiruciurals

Pbelow grade construction

UppoIt spaces

PFrovide accessway down into pit

An exterior location away from critical winds.

tATTow access into pit for frequent cleaning of the bar screens and intakes.

BAllow for future expansion of additional wet wells but locate
pit in existing location.

'_Met;we]]/Comminutor ..................................... 600s.f.




‘This is designed to be the supply piping area for the chlorine gas to the
Chlorine Contact Chamber

SQUIPMents

E_Waporator, analyzer, 2 chlorinators, chlorine scale

clecisieanls

Hormal electrical service

meshanisal?

Insure suitable ventilation with exhaust at floor level due to density of chlorine fumes.
Provide air chdnqe every 3 minutes.

Maintain minimum temperature of 700F provided most suitable by a hot water heating system.

: <R e T Pt H
itweivmls

Insure proper fireproofing

Visual access to the inside by some type of observation window.
Isolate from equipment & vibration and any flammabie objects.
Feed should be close to storage.

(hlorine Feed

---------------------------------------------




bescription:

torage area for chlorine cylinders used in the Chlorine Contact Chamber and .
supplies by the chlorine feed equipment.

eqUipments

(ylinder hoist, 8-12 cylinders in stock

clectrical:

aniedls

mg%é

tInsure suitable ventilation from chlorine fumes

Insure proper fireproofing

movement of cylinders

Chlorine StOrage.....cvoieeenonrinennnennenan e




Enclosed circulation pathways along treatment processing tanks and service pathways
' within enclosed structure to handle materials movement.
p%igned to provide protection for the workers from the weather.

clechricals

Provide appropriate lighting system for working at night outside and for lighting
open areas on the inside

[Develop a structural frame to enclose pathways outside so that it is flexible

j and can he transparent.
 The inside will become part of overall building frame.

)

A service core for running all service needs to workers and processes in tha
form of plumbing.

Provide circulation width of at least 5 ft.
Make it so that it is not a permanent total enclosure outside.

f Operating Gallery...oooovnnn et s.f. according to circulation




dercription:

A processing function which is designed for the settling out of grit and sand
from the incoming influent.

cquipments

Grit chamber tank, settling equipment, grit waste conveyor

clectricals

Provide service for motor equipment

mechanieal:

Provide ventilation either forced or natural for the removal of hydrogen sulfide
odors and high humidity.

frrueiuinle

Provide some type of enclosure unifying it structurally with existing buildings.

Grit waste storage

The existing grit chamber is sufficient to handie an additional flow
Provide a structural enclosure for equipment protection and for housing
worker operations

BTt CNaMDEY . L Lttt e et e e e e 1400s.F.
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Jorerplior

n equipment area which is concerned with the receiving & pumping of sludce from
the primary and secondary settling tanks to the anaerobic digestors.

e AR L0, N
o ‘ B! » b "ol Y ‘ ﬁ.' M i R
% ‘.:

et well pumps, 2 thickened sludge pumps, 2 scum ejectors

leetrienis

rovide service for equipment needs

meechanieals

rovide normal heating needs

Firuetuinls

elow grade canstruction for wet wells provide support pads for pumps

Upport Ipases

lonsideration for multi-story construction

Sludge Receiving/Wet Hell

-



Jeseriptions

n equipment space for the locating of sludge filtration equipment and for
the needs of final sludge treatment before discharge.

Quipments

 Vacuum filters, 3 Filtrate pumps, Chemical Mixing Unit, Sludge Drier

iecirical:

rovide service for equipment needs

mechaniea!

rovide normal heating needs

rirveturals

rovide adequate structural support to prevent equipment vibrations.

locate equipment needs close to operating sludge digestors
Provide convenient disposal point for decomposed siudge

Lo =T (o A o T
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fuipment area for digestor heating units and sludge pumps.
The space also houses the process control piping for sludges.

Sludge heating units, sludge pumps, sampling sinks, instrumentation

irionls

Provide normal service for equipment needs

mechnnienls

Proyide a piping service gallery for sludge piping needs.
Provide heat source with heating capacity of 900-950F.
Provide adequate ventilation and exhaust.

prrusiumis
AW Y IR D
Digestor tank walls usually made up of 12" thick concrete

Space between digestor walls serves conveniently as main gallery space for
" equipment,

Gas storage and piping gallery
| Sludge piping gallery
Janitors closet

2 8
inedin;
s . 2 E%: iof 2 > N

Utilized digestor walls as a building wall provide access to rooftop & digestor top

{ Heat Cxchange Area........ ettt 800s.f.



his area is closely related with the heat exchange area.
[t is comprised of equipment needed for extraction of methane gas from the digestors.
he compressors extract the gas then pipe it to a pressure tank, then storage.

equipmenis

s compressors, gas meters, gas pressure tank

clecirieals

frovide normal service for equipment needs

mechanieal:

Provide adequate ventilation from gas odors
Provide piping gallery for gas

sirvetuinl?

(onstruct within or as a part of the two digestor walls

(A

%Eas piping gallery
bas storage tank

pesial

§Iso1ate gas piping for protective purposes
locate gas services near outside storage or relocate existing storage tank.

é
'r

6as Compression Area
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Ireatment Needs
@et Well/Raw Sewage Lift Pumps
Grit Chamber
Primary Flow Splitter

Primary Settling

Aeration Flow Splitter

Aeration

Final Flow Splitter

Secondary Settling/Final Clarifiers

Chlorine Contact Tank

Sludge Thickening Tank

Anaerobic Digestion Tank

Ny P N

Yy Y N

existing

existing

existing

existing
proposed
future

proposed

existing
proposed
future

", proposed

W LOnN
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existing
proposed
future

existing
proposed

proposad
future

existing
proposed
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Due to the future needs of the city of Logansport, the existing
Logansport Wastewater Treatment Plant is being expanded to provide hydraulic
flow through the existing and proposed facilities while increasing the
capacity to provide complete primary and secondary treatment of 9.0 mgd
{mi1lion gallons of wastewater per day)}, with future expansion capabilities
to 12.0 mgd. _Design considerations are based on a 9.0 mgd raw sewage
influent which consists of domestic and industrial wastewater from within
the city. The industrial wastewater consists of almost 4.0 mgd, which is
received primarily from the Wilson-Sinclair Co., a hog slaughtering
processing and packing house. The remaining influent consists primarily
of domestic wastes which are discharged by a system of sanitary and combined
sanitary-storm sewers, The hydraulic flow demand of the above wastes is
the real basis of design for the proposed addition so it is imperative to
illustrate this process design criteria.

Hydraulic Flow Data

Source MGD (Millions Gallons Per Day)
Residential 3.2
Wilson-Sinclair Co. 2.0
Other Industrial 1.6
State Hospital 0.4

Future Residential 0.5
Future Industrial 1.3
Total Design Flow 9.0 mgd

*Based on 22 days work per month and

30 days of residential flow per month.
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Wet Well -Max. Capability L1 Flow(MGD)
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The wastewater fiow of 9.0 mgd will enter the treatment plant through
the existing 48" influent pipe. After passing through the existing
comminuter, where large solids are ground to a smaller size, the Tiquid
enters the existing wetwell, located beneath the control area. The raw
sewage 1ift pumps 1ift the wastewater to the grit chamber, where inorganic
sand and grit are settled. A parshall flume measures the flow rate and
conducts it to the primary influent channel. Then the wastewater will flow
over weirs of lengths proportional to the areas of the primary settling
tanks to provide a uniform surgace loading of the tanks. Pipes with submerged
outlets will carry the liquid to the primaries.

The effluent from the new primaries will be collected in an asrated

channel and conveyed to the aeration flow splitter where it will be joined
by the effluent of the existing primaries. The effluent of the existing
primary may be directed to the fiow spiitter or directly to the existing
aeration tanks through the use of stop plates in the effluent. At the
aeration flow splitter, another series of weirs divides the total flow to
load the two existing and six proposed aeration tanks equally.

The effluent of the existing aeration tanks will be directed through
the existing channel to the two existing secondary settling tanks, where

submerged inlets will divide the flow evenly among the two tanks. The

new aeration tanks will discharge to an aerated channel conveying the flow

to the secondary flow splitter. Here, equal length weirs will split the
6.75 mgd design flow equally to the two circular secondary

clarifiers.




éecondary effluent from the existing units will flow
through the existing channel to the existing chlorine contact tank
influent, a vertical drop pipe. Effluent from the new clarifiers will be
conveyed by a single pipe tc a point adjacent to the existing drop pipe.

After passing through the chlorine contact tank, the treated wastewater
will flow over a weir to the existing outfall flume and channel. The existing
36" outfall sewer will be extended to the main channel of the Wabash River

to provide better mixing and dilution of the effluent with the river water.
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Temperature Heating Cooling

Degree days Degree days
DD/Mo DD/Mo
Tmax  Tavg
August _ 79 72 12
September 73 65 107
October 62 - 54 384
November 47 40 755
December 36 29 1157
January : 32 25 1262
February 34 27 1098
March 43 36 886
April 55 47 518
May 65 58 252
June | 75 67 58
July 81 73 6
6495
Source: 1

Sources:

1. House Beautiful "Climate Control Guide"

; [P -
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Average -10"=1" water

Wind Precipitation Snowfall
Speed Direction In/Mo In/Mo
August 9 NE 3.17 -—
September 10 SW 3.18 -
October 10 s 2.56 0.1
November 12 SW 2.38 1.9
December 11 SW 1.94 6.7
January 12 SW 1.82 9.1
February 12 W 1.85 8.4
March 13 SW 2.70 6.1
April 12 NE 2.83 0.8
May 12 NE 3.63 0.1
June 10 NE 3.55 -—
July 9 Sy 3.13 | -
11 SW 32.84 33.2
Source: 1 Source: 1 Source: 1 Source: 1

Sources:

1. House Beautiful "Climate Control Guide"




Precipitation Days

Precipitation Snow Thunder Heavy Relative

Storm Fog Humidity
August : 9 - 6 .5 70
September 9 .5 4 1 70
October 9 1 2 1 69
November 10 6 1 1 72
December 11 12 .5 1 76
January 11 14 .5 2 77
February 10 13 .5 1 75
March 12 10 2 1 71
April 11 3 3 1 67
May 12 .5 6 1 68
June 11 - 7 1 68
July | .9 -- 7 .5 69
124 60 39.5 12 _ 72

Source: 1 Source: 1

wastewater

Sources:

1. House Beautiful "Climate Control Guide"




Solar Sunshine
Insolation Hours  Sunshine
BTU/d(ft)?  Hrs/Mo  7possible

August 1894 301 70

September 2074 242 65

October 2074 207 60

November 1908 137 46 i

December 1796 115 10 B

January 1944 131 a5 @

February 2176 147 49 E

March 2174 197 53 %

April 1956 234 58 é%;

May 1760 284 63 ?&ﬂ

June 1670 312 69 gt

July 1728 340 74 g
23154 2647 59

Source: 1 Source: 2

Sources:
1. House Beautiful “Climate Control Guide"

2. Climatic Atlas of United States

wastewater

3. ASHRAE




LOCATION: Logansport, Indiana _ Population 20,000
CLIMATE: Temperate
LATITUDE: 42° North
BUILDING AREA:  21,200s.f.
270,000c.f.

BUILDING HEAT LOSS

WALL: Composite metal wall panel 1 hr fire rating u=.05
ROOF:  Steel deck w/built up roof u=.16
FLOOR: Concrete slab 2 BTU/s.f.
. GLASS: Double pane insulating u=.70
INFILTRATION:
s.f. x ux AT

WALL:  10,000s.f. x .05 x 70= 35,000
ROOF: 21,200s.f. x .16 x 70= 237,440.
FLOOR: 21,200s.f. x 2 BTU/s.f= 42,400
GLASS: 1,950s.f. x .65 x 70= 89,000
INFILTRATION: .018(70)(270,000)= 340,200
Main Building Mass 744,040
Blower Building 250,000
994,040

1. Building HVAC app. 1,000,000 BTU/hr heat loss

Digestor Energy lNeeds

requires 7 BTU/hr/capita
20,000 x 7 BTU/hr=140,000 BTU/hr

2. Sludge Disposal Heating 140,000 BTU/hr
Maximum Design Energy Needs= 1,200,000 BTU/hr
Minimum Design Energy Needs= 200,000 BTU/hr

lonanspoit
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Methane Collection

avg. daily collection= 6 cu. ft. of gas/capita/day
heat value of methane= 600 BTU/cu. ft.
Daily Collection:

20,000 x 6 cu. ft.= 120,000 cu. ft./day

120,000 cu. ft./day x 600 BTU/cu. ft.= 72,000,000 BTU/day
heat conversion efficiency= 60%

72,000,000 BTU/day x .60= 43,200,000 BTU/day

or 1,800,000 BTU/hr

*methane supplies all of heating needs so solar is not feasible

Surplus Energy

January A _ 600,000
February 800,000
larch 900,000
April 1,400,000
May 1,600,000
June 1,600,000
July 1,600,000
August 1,600,000
September 1,600,000
October 1,400,000
MNovember 1,000,000
December 600,000

Yearly Total

14,700,000 BTU/hr

logans,




Yearly Total 14,700,000 BTU/hr

Conversion to Electricity

1Kw-hr= 3413 BTU
14,700,000 BTU's= 4307 Kw-hr
which can probably supply about 50% of the electrical needs

for the plant considering efficiency in conversion.

The whole plant needs no solar energy source because the
alternate energy source of methane can supply almost all the
plants energy needs. Not only the methane but energy
conservation measures such as capturing blower exhaust heat

can help to achieve 100% efficiency.







Friday Memo:

September 17, 1976 Critic W/Mr. Paul Laseau

Mr. Stan Geda

Memorandum of Critic with Professors Laseau and Geda

Re: Proposal for Wastewater Plant

Investigate closely the approach to the probiem within the
context of an architect. It was best advised to not try to do an
engineering design but maintain my assumed role as an Architectural
Consultant. I should work with the engineers solution and analyze
the concerns which are evident to man, ecology, the city and any other
aspect of our environment which concerns itself with a Sewage
Treatment Plant.

Find out information concerning why the engineer has designed
it the way he has. Also, find important environmental issues such
as topography, vegetation, soils, sewage flows, wind, noise, drainage,
flood plain and others.

Suggested was the idea of preparing an environmental impact
study delving into the ecology. This should be a prelude to a

program. Key aspect is balance of man & nature.

Note: I must remember that I'm not doing the project engineering
but as the role of the Architectural Consultant

caring for the needs of man and of our environment.




Criteria For Spatial Qualities:

design a facility that displays a public image for the city.

[
.

2. exhibit an architectural statement which expresses an
industrial image rather than to hide the true function
behind a typical multi-use facade

3. create an environmental space which displays a visual
playground of curious forms

4, creat an environment which enhances a union betwean mechanical
functions and environmental concerns:
context of processing tanks
with ground orientation of
the plant to the river

5. create an environment which stimulates human curiosity towards
both the visual forms and the mecharical functions.

6. allow use and access to be oriented to the people as well as
serving functional needs

7. priority elements:
people
processing
environment
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Concept 3

1. process contaimment
a. massing of all the elements together into
one solid form

2. people control
a. restrict freedom of people due to centralization
of all elements together

3. envirormental mass
a. one solid visual form




teusotar treatment plant

‘!
i

_Concept 2

1. process loop sequence
a. . process elements are organized to creat a loop
due to the sequence of processing treatinent

2. people semi-control

a. Timitation on the access of people to various
process elements

3. environmental linear mass

a. massing of elements linearly to create the necessary
sequence of flow; Tloop arrangement
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Concept 1

1.

2.

3.

separation of process functions
a. processing elements become individual elements of form

b. people can read elements by associating with forms.

peopie pathways
a. people/service circulation becomes varied spatial path

environmental sculpture
a. earth becomes important visual form as well as

serving to direct circulation
b. Tlarge earth masses bacome envirormental sculpture
as well as architectural form.
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Schematic Presentation of Concept 1.

4t .




Schematic Presentation of Concept 1.




Jury Comments:

Adams

1. more development of the use of methane

2 better integration of parts with site

3. questionable use of one Targe roof concept

Geda

1. good understanding of "parts" and how they relate

2. use of sludge from area where watered sludge has
been dumped on the soil

3. what will be done with studge from digestors

Wyman
1. Jlarge roof concept is not convincing
2. simply the association of forms, tog many

things happening

3. too much planning done up to this point get more
into the technology and architectural potential

4. develop a "clean machine® architecturally

5. good graphic presentation

6. good verbal/technical presentation

leganspoi:







Design Development Change to Concept 2

more of a linear massing.

future expansion will run horizontally
with road

3. retain varied pathway for people

4. mounding around tanks will become

a massing sculpture

IR
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t.
2.

building needs respond to site influences
in building form.
massing of building into one form

e et £ o < BT ] T
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1. _use of space frame for roof structure

2. “trying to retain one Jarge roof for the purpose
of protection from the elements over treatment
and to hold solar collectors.

3. horizontal element forming with building overhang
and mounding
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Spatial Development




Spatial Development




Jury Comments:

Adams :

1. investigate closely the use of methane & solar;
do some calculations

2. work on wall section detailing

Geda
1. central space is not well thought out
for people and circulation

2. put together sketches on mounding details
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Jury Coinonts:

s not g

Tding HYALY

Vidod 0n Centra

menicting unris good

My
1. nzed sove building overhano
2. do s ;

refi

R N T P byt ) ey
il sketonen for proporiions
.

!

moto @ nice aesthetic

LM
.

h
{i

'
|
L













ALl e 11 I3}
s
3
!
.
i
\-,
£
|
3
- - ‘
P
i
L

B SSP RS

/. N
“_l ¢ e B

ey




Buitdino F

PPN

AR ORI Y

ot Gt

e

Y

St b s

P,

'
I
r
[T




o

. '
[ et

iy

o~
RS

Facad

Troat







09 OV

e (—fig10/ 10001607 0317/

UOWI0I W
J90Ma)rom
yJodsuvbol




@ bt (D, GURAXG 031




<

o0l109 O

% (D [ OFOYd OiF O




ﬁsﬁ....u SNl oroyd W —

smo) bunsodwos




~6U/7090)d JUOW 00} JojoMo oM

buiyrodwoo
)0} obpnys
pesrodwooep

voljsebip siqoseovnq
6ujveyoiyy obpnys o
OUNON2°9
fyopuosers g
voljosen )
frowypsd ¢
6utlyes 3163
6ueesas |

L W |




U I B L B
Vsﬁﬁ A @;ﬁw; Tt

W Em_rir I (o

UL

11 Wy HY







e 2

o

—elevations







i

OROWOYDZ LOLO0j|00 SVDYOW °¢




@I_...u

-
» -_




Vot 7_
o
i _
_”i ; :

, i

_f;_: :_

ST

L_ i _::

Vo) TSN




.
. .
\ -
| .
N
; :
.
"\
! ;
[
R
" ¥
'
'

S



15, 14976

K=l ]

Monevar iy of Meating witn fobh T

M

wlor

~

<.

Ergiie s at Shanbaugh & Co., Trdianapalis

Re: Dyocossing lesign of Wastewater Ireatiest Piants

I nade contact with

fellow archiitocture studeat.  Thoy sus
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Thuraday

4 10, 1976

Memoras

ana loreld Gordon, Seage Plant Supzrintendoat.

Re: Provosed Dosion of My Strega Troat

I cuntacted the City Ingincee and wa digcuse o

Sy 1 e 17 - 1, T I
o Te the Sewage Plant.  ln supniiod

i

addi
information to this typs of prodest dn additiop to

Engircesing Report which discusses tha city's plans

oFf Heeting with Robert FHinnick, City Engincor

Ve visited the plant whore T reroivod o eour oxnluiniag tho

procens of the existing plant.  Pressnily Uhe RIS

6 MGD covectty but 157 senn Do expondad o old 9
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Memovandon of Meating vwith Loganspurt City Engineor,
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County Surveyor, Soil Conservation Service Oifice, and i

Indiars Departient of Matural noscurces,

Re:  Procuvving Mans for Sewage Treatwent Plant

Today's visit to Loganspore was Tor {he FUitposs of ohiaining :

i
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Ericrime ot FEA e dr L : . L
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Thuvsday

October 21, 219706

Mema:  Meooting with Clyde B, Williaws & Assoc. @
South Bend, Indianz

“Reith Fujihara

Re: Concevaing Legansport Vastewater Treatwent

Mo discussed much of the design fnput invied

Logansport plant.  The envirommenial problems wi

seme of tha processes, such as the nov sTudee di

They also supplied ne with o comploic sob of drowings on tho vaork

in enginesring invelved. Those drawriigs are of

an Architoctural Concuiient hecauss T st ko

the projoct snginears,

. . PR A ol b ORI st P .
I was surprised Lo Tind thet this ioh wos 1

treatment project whicn thoy had over uadtoriabon.

is in the vange of T mitlion ¢allon ol Logaasnos

’

of 9 million gallons. (uite
The weoting provod ves

v
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also from a public relalicns siandnoind
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