
Re:

STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION

DIVISION OF WATER POLLUTION CONTROL
401 CHURCH STREET

L&CANNÐ(SDCTH FLOOR
NASHVILLE TN 37 243-1534

(6ls)s32-062s

10 September 1996

KevinYoung
JRWauford&Co.
16 Brentshire Square
Jackson Tn 38305

Cleveland Utiüties Wastewater System
V/ater Pollution Control Number 9 6-0194
Design Report WWTP

DearMr. Young:

Our Dvision ackrowledges receipt of three (3) set(s) of construction documents on 2 March 1996. As
indicued by our stamp, this project has NOT been approved.

This project has been disapproved bscause 1) hotding basin does not rcmove IÂ but does allow the further
deterioration of the coliection system, 2) t}ire 54" st¿ying in service will deteriorate and increase the IÆ flow,
3) no mention of actual field measured dry weather flows to compare with wet weather flows are giveu and
tfç.u¡e fhe 85 percentile to design actually allows for plant bypassing or biological a¡rd flow violations
which are illegal.

To expedite matters, please use the assigned project number on any resubmittal. If we may be of any
assistance, please contactus at (615) 532-0625.

Sincerely,

6fiL\
S. P. Weiland
Municipal Facilities Section
Division of Water Pollution Control

cc: City of Cleveland - Fred Murphy
TDWPC - JacksonField Office
TDWPC - Enforcement Section



J. R. \MA.UI'ORD & COMPA}Iì'

February 29, Lgg6

Tennessee Department of
Environment and ConservationDivision of lrlater poll_ution
Control

6thFloor,L&CAnnex
4Ol Church St.
Nashville, Tennessee 37243-1534

Attention: Mr. Sam !{eiland

CoroutL¿nq tno ¿tzE¿r..-
J.J

16 BBENTSHTRE SQUARE, p. O. BOX 3516 (901) ô68-1953
FAX_901 -668-6809

JACKSON, TEN N ESSEE 38305

Øçt

Re Design Memorandum (Report)
Hiwassee River Wastewãter'

Treatment plant Expansion
Cleveland Utilities -
JRI^ICO 3193

Gentlemen:

Encrosed for your review -r1 three f¡l copies of the referenceddesign report. vle understand there i='.o fee associated with therevíew of wastewater engineerlqg ¿p"r¿=. This report describesthe conceptual aspects a-nd preli*l"ãiv-iayout and hydraulics for aproposed expansion of the ref"r"rr"_"á prãlecr.---- ri""r plans andspecifications for the referenced pi-oject are scheduled forsubmittal within the next few months.'
rf you have any questions or require additional inforrnation, pleasedo not hesitate to call me.

3Ç

Yours truly,
J. R. &
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cc Fred Murphy, Cleveland Utilities

2835 LEBANON ROAD, p. O. BOX 140350, NASHVTLLE, TENNESSEE 97214 o (6151883-9243
908 WEST BRoADWAY, MARYVILLE, TENNESSEE 37801 . (615) 984-9638

OD,
ll

Te



DESIGI\ MEMORAI\DUM

HIWASSEE RIVER WASTE\ryATER

TREATMENT PLAI{T EXPAI{SIOI{

CLEVELANT} UTILITIES

FOR

ilüg, o.!aa

JRWCO 3T93

MARCH 1995

REVISED DECEMBER 1.995

J. R. WAUFORD & COMPAI{Y,
cof{suLTI¡{G EI{GI|{EERS, il\C.

16 Brentshire Square
Jackson, Tennessee 38305

90Lt668-19s3



JR!üCO 3193
March L995
Rev. Dec. L995

TABLE OF CONTENTS

NOTTCE TO REÀDERS

A. Purpose

B. Existing F1ows, $7aste Loads and Capacity

1-. GeneraÌ
Existing Seasonal Flow and BOD5, TSS and
NH3-N Waste Loads
Existing Capacity

C. Projected Flows and Waste Loads

General
Projections of FÌows and lrlaste Loads in
rrWater Userr Category

2.

3.

A-l_

B-1

B-1

B-2
B-2

c-1

c-1_

c-2

c-2

c-4

c-l_0

D-1

D-1

D-1
D-2

D-4

D-7

D-9

E-1_

F-1

F-1_

F-3

F-3

1_

2

a
b

Pro
Pro

ected Population Growth
ected Flows and Vlaste Loads Due

j
j

to rrWater Userl

3. Projected Flows and Vüaste Loads Due to rrI/Irr

D. Design Capacity and Life Expectancy of the
Expanded hlastewater Treatment Plant

1. Proposed Secondary Treatment Capacity

General
Proposed ICEASTM Reactor Vo1ume
Seasonal Flow and Waste Load Capacity
Proposed ICEASTM Reactors

Hydraulic Capacity of Expanded lfastewater
Treatment Plant

Life Expectancy of Expanded Wastewater
Treatment Plant

E. Proposed NPDES Permit Requirements

F. Proposed Wastewater lreatment Plant Unit Processes

l-. Screw Purnp Lift No. 1

2. Influent Flow Meter

3. Screw Punp Lift No. 2

a
b
c

2

3

TC l-



JRWCO 3193
March L995
Rev. Dec. l-995

4. Mechanically and Manually Cleaned Bar Screens

General
Grinders
Cylinder-Shaped Type Mechanicalty
Cl-eaned Bar Screen
Catenary-lype Mechanically Cleaned Bar
Screen
SeLf-Cleaning Bar/Filter Type
Mechanically Cleaned Screens
(Selecteð Alternative)
Preliminary Cost Estimate for
Alternative Types of Mechanically
Cleaned Bar Screens
Advantages and Disadvantages

Grit Removal Units 
l

Cyclical- Activated Sludge Process

General
Existing ICEASTM System

General
Tank Configuration
Decanters
Aeration System
Sludge lrlasting Systern
Control/Electrical System

Evaluation of Alternative Aeration
Devi-ces

General
Jet Aeration
Nonporous Coarse Bubble Diffuser
Perforated Membrane Disc Diffusers
Life Cycle Cost Analysis
Advantages and Disadvantages of
Various Aeration Devices Evaluated

d. Proposed ICEASTM System

General
Tank Confiquratj-on
Decanters
Aeration System
Sludge Wasting System
Controì-/Electrical System

a
b
c

d

e

F-5

F-5
F-8

F-9

F-1_1_

F-L4

F-l_6
F-1-7

F-1_7

F-1_9

F-19
F-2]-

F-2L
F-22
F-24
F-26
F-29
F-3l-

F-32

F-32
F-3 3
F-3 4
F-35
F-41_

F-42

F-4 3

F-4 3
F-45
F-4 5
F-46
F-46
F-48

f

q

5

6

a
b

)

)

)
)
)
)

1
2
3
4
5
6

t_

2
3

4
5
6

c

)

)

)

)

)

)

r-)
2)
3)
4)
5)
6)

TC 2



JRVüCO 3193
March L995
Rev. Dec.1995

G

Exhibits

Exhibit No.

Exhibit No.

Exhibit No.

Exhibit No.

Exhibit No.

Exhibit No.

7. Disinfection

a
b
c
d

General
Existing Disinfection Facilities
Chlorination/Dechlorination Alternative
Ultraviolet Disi-nfection Alternative

F-50

F-50
F-52
F-55
F-60

F-63

F-64

G-1

H-1_

I-l_

J-l_

J-1
J-l_
J-1_
J-2
J-2

K-1

L-l-

8. EffLuent Flow Meter

9. Effluent Water Reuse System

Proposed l¡Iastewater Treatment plant Control
and Monitoring System

H. Proposed Electrical Work

I. Site Development

J. Support Buildings

Laboratory/Administration Building
Maintenance Building
Blower Buildings
Chlorine Building
Generator Building

K. Management of Oil and Grease Problem

L. Corrosion Problems

1
2
3
4
5

Exhibit No. 5 - Existing ICEAST" System Operating Cycles and
Protocols

Exhibit No. 6 - Proposed ICEASTM System Operating Cycles and
Protocols

1 - Existing ICEAS* Reactor Basin Layout

2 - Proposed ICEASTM Reactor Basin Layout

3 - Proposed Unit Process Train Hydraulic profile

4 - Existi-ng and Proposed Alternative Mechanically
Cleaned Bar Screens

7 - Proposed Waste Sludge Pumping Station

7A - Proposed Waste Sludge Meterinq and Sampling
Structure

I - Preliminary Site PlanExhibit No.

TC3



JRWCO 3193
March 1995
Rev. Dec.1995

Exhibit Uo. 9 - Existing Site Grading plan

Exhibit No. 10 - Existing Electrical one-Line Diagram Modifications
Exhibit No. l-l- - Proposed Electrical One-Line Diagram

TC 4



JRWCO 3 t-93
March l-995
Revised Dec. L995

I{OTICE TO READERS

This Design Memorandum is intended to be a dynamic document

which, in its final form, will represent the consensus

agreement of Cleve1and Ut.ilities decision makers, managiement

and operational staff; J. R. wauford & company, consurting

Engineers, Inc. designersr. and Brasfield & Gorrie, General

Contractor, Inc., construction managers, concerning the

detailed conceptual design for the Hiwassee River lrtastewaÈer

Treatment Plant expansion. ultimately, the Memorandum wirl be

used to support the Plans and specifications during review by

reguratory agencies. The Design Memorandum is formatted to
allow quick and easy changes to the text and exhibits as the

preliminary project conceptual design develops.

rn order to reach this consensus agreement, the followinq
schedule of actj-vities is proposed.

Anticipated Time Required/
Activity Date Accomolished

l-. Review of First Draft of
Design Memorandurn by
Cleveland Utilities and
Brasfield and Gorrie

Two hleeks

First meeting in Clevel-and
between Clevel-and UtiÌities
and J. R. ltauford & Company
to discuss First Draftr' select
equipnent and processes for
al-ternatives presented ;
aqree on additions, de-

2

l-

April aL, t99s
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3.

6.

letions and modifications
to First Draft; agree on
site layout; and agree
on general scope of proposed con-
structÍon project

J.R. Vfauford & Company
revise First Draft to
incorporate comments,
selection of alternatives
and agreements reached at
meeting in Cl-eveland

Review of Second Draft
by Cleveland Utilities
and Brasfield and Gorrie.
Preparation of Prelimi-nary
Cost Estimate by Brasfield
and Gorrie

Second meeting in Cleveland
between Cleveland Utilities,
J. R. Wauford & Company and
Brasfield and Gorrie to
discuss Second Draft, Pre-
lirninary Project Cost Estimates,
and schedule for completing
plans and specifications,
project funding, receiving
regulatory approval of plans
and specifications, and
constructing project.

Prepare rrFinaltr Draft of
Design Memorandum for sub-
nittal to Tennessee Department
of Environment and Conservation,
Division of Water Pollution
Control- for review

December 21, 1995

Two laleeks

One Week

4

5

The Design Mernorandum j-s expected to continue to change

throughout the development of Plans and Specifications for

this project as the conceptual design details are refined.

During the preparation of Plans and Specifications , J. R.

I{auf ord & Conpany will meet several tirnes with C1eveland

Utilities managiers and wastewater treatment plant operators

2
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and with Brasfield and Gorrie project managers and estirnators

to present ideas and seek input. Any modifications to the

project desiçtn concept generated during these meetings will be

incorporated into the Design Memorandum. Upon comptetion of

thè design process, the Design Memorandun will serve as a

record of the design concept.

Please use the First Draft of this document to record your

questions, comments and thoughts and to make notes concerning

any additions, deletions or modifications you think should be

incorporated into the design concept. These notes wiII serve

as a foundation for our first review rneeting.

Text shor^¡n as r¡t*$,$j$ffi indicates revisions made since December

2L, l_995.
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A. Purpose

The purpose of this Design Memorandum is to present

detailed design considerations prior to preparing plans

and Specifications for the expansion of the Cleveland

Utilities Hiwassee River llastewater Treatment plant.

Design of the expansion is based on reconmendations

presented in the engineering report entitled 'rA Compre-

hensive Evaluation of the C1eveland Utitities !{astewater

Transportation and Treatment Systemsrl

revised December L993, prepared by J. R. Wauford &

Company, Consul-ting Engineers, Inc. This engineering

report was approved by the Tennessee Department of

Environment and Conservation, Divisj-on of Water Pollution
Control on * as

*Note: Approval of the engineerj-ng report is pending
satisfactory response to Division of Water
Pollution Control comments issued in a letter
dated June l-5 L994.

A L
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B. Existincr Flows- I¡Iaste T,oads and Canacitv

t- General

Existing flows and waste loads for bioehemical

oxygen demand (BOD5) and total suspended solids
(TSS) \¡íere established on a seasonal basis during

the analysis of data for the 40 month period begin-

ning January 7-, l-990 and ending April 30, l-993.

This information is reported in the engineering

report entitl-ed rrA Comprehensive Evaluation of the

Cleveland Utilities V'Iastewater Transportation and

Treatment Systemsrr. Existing peak f lows $¡ere

established on a seasonal basis after analysis of

data for the period beginning January L, 1990 and

ending April 30, 1995. Existing arnmonj-a nitrogen

(NH3-N) waste loads were established on a seasonal

basis after analysis of data for the twelve month

period beginni-ng January 4, L994 and ending Decem-

ber 12 , 1-994.

The seasonal basis established for waste load

analysis includes rrsummerrr encompassing the months

May through Novernber and 'rwinteril encompassj-ng the

months December through Apri1. rrsummerrr and rrwin-

terrr periods were partitioned on the basis of

wastewater temperature which ranges from 8oC to 16oC

B 1
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during rrwinterrr and frorn l-7oc to Z4"C during rsum-

merrr.

All existing fl-ows and waste loads are established

from the 85th percentile seasonal values

2. Existinq Seasonal Flow and BOD.. TSS and NH"-N hÏaste

Loads

A summary of the existing 8sth percentile

in Table No. B-1.

Table No. B-1
Summary of Existing 85th Percentile Seasonal Flows

and Waste Loads
Hiwassee Ri-ver Ìrfastewater Treatment

Plant Expansion
Clevel-and Util-ities

JRVüCO 3193

flows and BOD', TSS and NHr-N waste loads

Parameter
Winter

(December - April)

seasonal-

is listed

Summer
lMav - Novemberl

Fl-ow
CBOD' Loading
TSS Loading
NH3-N Loading

MGD
Lbs/Day
Lbs/Day
Lbs/Day

MGD
Lbs/Day
Lbs/Day
Lbs/Day

16. 0
1O, 500
18, 000

525

9.0
11, 000
17, 000
LtL20

3. Existincr Caoacitv

Several numerical models exist to predict the

capacity of a wastewater treatment plant. However,

if sufficient data exist which define process

effluent quality during periods when no process

upset occurs, these data offer the most definitive

B 2
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measure of process capacity. Seasonal effluent
quality data for the period from January i-,
through April 30, l-99s are listed in Table No.

Table No. B-2
Summary of Acb¡al Effluent Quality

Hiwassee River Wastewater Treatment
Plant Expansion

Cleveland Utilitics
JRWCO 3193

1-990

B-2.

Parameters PeriodCovered

CONCENTRATION (me/l)

Maximum Maximum
NPDES Value Value
Permit 50 Percent 85 Percent
Value of Time of Time

NPDES
Pemit
Value

MASS (Lbs/Dav)

Maximum
Value

50 Percent

of Time

Maximu¡n
Value

85 Percmt
of Timc

BODs

cBoD5

TSS

NHr-N

3æ)
304)

30p)

3ú,
3æ)
3w)
3æ)

25

25

25

25

25

30

30

30
30
30
30
30
30
30
30
30

l5
15

15

15

15

l5
15

15

15

15

15

2?9'
4æ,
na,
l6e)
2*'
3æ)
2*,

36

1ó

30
23

30

n
28

28

l5
21

18

25

20
36

20
3l

10

t2
t0
4
9

t3
11

t2
8

7
9

23t2
2302
23U2
23t2
2342
23t2
2302

2302
xaz
na
23t2
23U2

2302
23m
2302
23m
2302
2302

1257

1095

tt73
439

1203

1032
t4t4

1451

589

1337
'746

1033

921

788

tut3
452
951

635

I 185

701
7927

905

t33t

386

378
445
70
365
457
596

2t3l
1936

1892

743
1949

1915

3Vt5

4r82
938

4087

1556

2672

3453

1539

2M6
799
1700

1325

2n't
1016

423't
1509

2&5

01-01-90 to 04-3G90 (W)
05-01-90 to 1G31-90 (s)ot
11-01-90 to O4-3G91 (w)
05-01-91 to 1G31-91 (s)
ll-01-91 to 04-3G92 (w)
05-01-92 ro lG31-92 (s)(Ð

1l-01-92 to 02-28-93 Qv)

03-01-93 to 04-3G93 (w)o)
05-01-93 ro 1G31-93 (S)

ll-01-93 to 04-3G94 ('rV)

05-01-94 to 10-31-94 (S)

11-01-94 to 04-3G95 ftv)

01-01-90 to 04-3G90 (W)

05-01-90 ro 1G31-90 (s)('
ll-01-90 to 04-30-90 (w)
05-01-91 ro 1G31-92 (S)

11-01-91 to 04-3G92 (w)
05-01-92 to 10-31-92 (s)(4)

1l-01-92 to 04-3G93 ('w)

05-01-93 to 1G31-93 (s)

1l-01-93 to O4-3G94 (w)
05-01-94 to tG31-94 (S)

1i-01-94 to 04-3G95 (W)

01-01-90 to 04-3G90 (w)
05-01-90 to 1G3l-90 (s)o)

11-01-90 to 04-3G91 (W)

05-01-91 to 1G31-9r (S)

1l-01-91 to 04-3G92 (w)
05-01-92 to 10-31-92 (s)(Ð

11-01-92 to 04-3G93 (!v)
05-01-93 to 1G31-93 (S)

l1-01-93 to 04-3G94 OV)
05-01-94 to 1G31-94 (S)

11-01-94 to 04-3G95 (w)

17

ll
t7
t3
t7

1918

1918

191 I
19r 8

1918

16e)

26et

2lQ'
t*,
I 8e)

l9e)
1g¿)

633

ó58

675

196

685

782
'I9l

l3
l4
l6
10

15

L2

15

14

23

14

22

4

8
'7

2

5

8

8

I
4
3

6

I 15t
1 151

1 151

1 151

I 151

I 151

I 151

I 151

I 151

I 151

1151

Notes: (1) ClevelandUtilitiesbeganmonitoringCBODinlieuof BODonMarchl, 1993
(2) CBOD values may be approximated by subtracting 5 mg/l frorn BOD values.
(3) Procsss upset due to bulking sludge and foming.
(4) Only three of four ICEASru units in service ât âny time due to maintenence.
(W) indicates winter season.

(S) indicates summer season.
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The seasonal effluent quality data listed in Table

No. B-2 indicate the following:

Beginning with the winter season in t-990-91_,

comparison of the 85th percentile BOD5 and

carbonaceous biochemical oxygen demand (CBOD')

concentration val-ues for winter seasons with
NPDES permit effluent quality requirements

indicates that during the winter season the

existing ICEASTM cyclical activated sludge

wastewater treatment process is operating at,
or in excess of, capacity. Analysis of the

various factors v¡hich can limit process capa-

city indicates the high effluent BOD'/CBOD5

concentrations are due to marginal or inade-

quate hydrauì-ic residence time in the ICEASTM

process during the winter season.

For a given process basin vol-ume, hydraulic

residence tirne is controll-ed by infl-uent flow

rate. The magnitude of the current winter

season flows causes the ICEASTM process to
operate at or above its capacity based on the

hydraulic residence time required for neces-

sary BOD5/CBOD, reduction to occur.

The 85th percentile TSS and NH3-N concentration

values indicate that the existing ICEASTM

B 4
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process has a slight excess capacity for TSS

and NH,-N reduction. However, since the remo-

val capacities of the ICEASTM process for the

parameters BOD'/CBOD5, TSS and NHr-N are inter-
related, the capacity of the entire fCEASTM

process is control-led by the pararneter which

first depletes process capacity for adequate

removal.

The occasional- exceedences of ef f l-uent mass

BOD'/CBOD' and TSS l-imitations are related to
the fl-ow used by the permitting authority to
calculate the mass poÌlutant linitations. The

flow used to calcuLate mass pollutant lirnita-
tions in the current NPDES permit is 9.2 MGD.

These occasional exceedences of NPDES permit

mass l-irnitations are artifacts of the perrnit

writing process and do not indicate the capa-

city of the ICEASTM process.

The existing ICEASïM process has reached its capa-

city to remove BOD'/CBOD' to the concentrations

necessary to consistently comply with NPDES permit

limitations during the winter season. The factor
limitins this capacity is - I il E-lf qnHlET"Br

B 5
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C. Proiected Flows and Waste Loads

General

Municipal wastewater flows and waste loads are

generated from two broad categories of sources:

(1) v¡ater use by residences, businesses, institu-
tions and industries (rrwater userr) and (2) inflow
and infil-tration of rainwater and groundwater into
the sanitary sewer system (ttI/I"). Increases in
wastewater flow and waste loads over time in the
rrhrater userr category can occur due to residential
population growth and the associated growth of

businesses and institutions, and due to location of

new j-ndustries and/or expansion of existing indus-

tries. Projections of wastewater flows and waste

Ioads in the rrwater usert category are usually

developed based on population projections and an

arbitrary percentage increase in industrial water

usage. Projections of wastewater flows and waste

l-oads due to "Í/lrrare problematic due to the

unpredictable nature of rainfal-l and groundwater

levels and the effects of these phenomena on flow

rates in the wastewater transportation systern.

The flows and waste loads useð

capacity of the expanded Hiwassee

Treatrnent Plant are projected for

to evaluate the

River lÍastewater

the year 2015.

1_.

c t_
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2. P¡oiections of Flows and i¡Iaste Loads in rtWater Userl

Categorv

a. Projected Population Growth

fnformation presented in the report entitled
ff Cl-eveland Urban Fringe Area Study | 1,99O-2OOO[

dated July t_989 and in memoranda from Fred

Murphy, CleveJ-and Utilities lrlater Manager, to
the CleveLand Util-ities ceneral Manager regar-
ding Plan of Services Studies for proposed

annexations during the years L987 through lgg2,

indicate that almost all of the actual and

projected populati-on growth in the Cleveland

Utilities service area is through annexatj-on

of areas adjacent to the existing corporate

linits. A summary of the wastewater customers

and population added to the Cleveland Utili-
ties wastewater service area through annex-

ation between the years I9B7 and 1,992 taken

from the PIan of Services Studi_es memoranda

prepared by Fred Murphy are presented in Table

No. C-l-.

The rrCleveland Urban Fringe Area Study, 1990-

2000rr reports a projected annexation of i_1.5

square miles and an associated population

increase of 4tO26 persons between the years

l-990 and 2000. The study also reports an

c 2
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additional 46 square miles under initial study

for annexation after the year 2OOO.

Table No. C-1
Summary of Population and Customers

in Annexation Areas
Between 1"987 and 1-gg?0)

Hiwassee River !üastewater Treatment
Plant Expansion

Cleveland Utilities
JRI^ICO 31-93

Year

L987
1_988
1989
1990
\99L
1,992

Average Annual
Increase

Popul-ation
Anne,xe,d

Sewer
Customers
Annexed

556
618

l-6
L2L
LO2
439

309
Customers/Yr.

1384 (est. ) @)

1,404
39

282
254 (est. ) P)

815

(est. ¡ czr

696
Persons/Yr.

Notes:

(1) From Plan of Services Study memoranda
prepared by Fred Murphy.

(2) Estimated based on 2.49 persons per
customer.

Population growth within the Cleveland Utili-
ties service area over the 20 year planning

l-ife of the expanded Hiwassee River !.Iastewater

Treatment Plant is projected by two methods.

First, the approximate 4,000 person increase

in the Cleveland Utilities service area popu-

c 3
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b

lation between 1-990 and 2OOO projected in the
frClevel-and Urban Fringe Area Study, LggO-2OOOrt

is extrapolated through the year 2015. This

extrapolation resul-ts in a projected 40, OOO

person wastewater service area popul-ation in
the year 201-5. Second, the 696 person per

year average wastewater service area popula-

tion increase due to annexation during the

period between L987 and L992 is extrapolated

through the year 201-5. This extrapolation
results in a projected 44,B2O person waste-

water service area population in the year

20L5. Historical and projected population

data are listed in Tabl-e No. C-2.

Þrnìa¡tarì Et'ì nt.re rnÄ fr7¡e.Fa T ^ arlc ñrro t ^ 
llIr'Ir#ar

Userl

Flows and waste loads due to rrv¡ater userr by

residential customers added to the Cleveland

Utilities wastewater service area through

annexatj-on and general popuì-ation growth and

the additional flows and waste loads from

associated new and expanded businesses and

institutions can be estimated by applying

values for per capi-ta flow and loading rates

reported in technicat literature to the pro-

jected additionaì- poputation. The literature
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Year

19s0
1960
L970
L980
1990
2000
201_o

2015

Corporate
Limits

Populat,ion

12, 605(t)
12 , :-960)
2\,446Q)
26,4t5(J)
30, 354(r)
34, 38Oe)
38, OOO€)

to
4! ,349øt
40, OOO€)

to
44 ,82}st

Incorporated
Area

( Sq.Mites )

Population
Density

( Persons/
sq.Mi. )

1, 800
N/A
N/A
N/A

1, 686
t tL67

950

values f or per capit,a rates used in this
projection are l-isted in lable No. C-3.

Table No. C-2
Historical and Projected Populat,ion Data

Hiwassee River !{ast,eq/ater Treatment
Plant Expansion

Cleveland Ut,ilities
JR!íCO 3193

Housing
Units

N/A
N/À

7, 130(r)
10, 605(r)

N/À
N/A
N/A

N/A

Persons
Per

Housing
Unit

N/A
N/A

3. OO(r)

2 .49{)
N/À
N/A
N/A

N/A

7t-a)
N/À
N/A
N/A

18+(2)
29 .454)

4o+o)

45a{r) 889

NOTES:

(1) From U.S. Dept. of Commerce, Bureau of Census.
(2) From "Cleveland Urban Fringe Area Study, 1990-2000',,

dated July 1989.
(3) Projection based on approximately J-l square miles and 4000+

persons per decade being annexed between years 2000 and 2015
(4) Projection based on 696 persons per year average annual

annexed population for years between l-987 and 1992.
N/A - information not available.

Existíng flow and hraste loads are based on

data for the period between January L, 1990

and Aprj-I 30, 1,995. These data are assumed to

represent the flows and waste loads contri-
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Table No. C-3
Literature Va1ues for Per Capita

Fl-ows and Waste Loads
Hiwassee River Wastewater Treatment

P1ant Expansion
Cleve1and Utilities

Parameter

Flow

Value

I2O Gallons Per Person
Per DaY(t)

cBoD5 O.22 Lbs. Per Person
Per Day@)

TSS 0.26 Lbs. Per Person
Per Day@)

Total Nitrogen 0.027 Lbs. Per Person
Per DaY(3)

Notes:

(1) From Table 2-L rrWastewater Engineering-
Treatment Disposal and Reuserr, 3rd Edi-
tion, Metcalf & Eddy, Inc.

(2) From Tabl-e 5-4 rr!{astewater Engineering-
Treatment Disposal and Reuserr, 3rd Edi-
tion, Metcalf & Eddy, Inc.

( 3 ) From "Manual-Nitrogen Control-fr , EPA/
625 /R-e 3 / 01-0 .

buted by the population in L99O. Estimated

f lows and waste l-oads contributed by the

projected additional- population in the C1eve-

l-and Utilities wastewater service area through

the year 201-5 are listed in Table No. C-4.
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Table No. C-4
Projected Flor^¡s and !{aste Loads

Due to "Water Usage" by Projected
Additional Wastewater Customers

in the Cleveland Utilities !{astewater
Service Area Through the Year 2015

Hiwassee River Wastewater Treatment
Plant Expansion

Cleveland Util-ities
JRWCO 3193

Year

2000

20lo

2 01s

NOTES:

Proj ected
Additional

Flow
(MGD )

0.48

g .92tr)-1.32<z)

1. 15,{t)-1. 74{z)

Projected
Additional

CBOD' Loading
( Lbs/Day )

Projected
Additional
TSS Loading

( Lbs/Day )

Projected
Additional

TotaI
Nitrogen
Loading

( Lbs/Day )

109

295tr)-297t2)

2 5,gtt)-399{z)

886

y6g2tr)-24y7tz)

2122{t)-31924)

1-O4'7

19ggtt)-2 g5 6{z)

2599{t)-375,1{z)

(1)

12\

Based on minimum value of projected population range
listed in Table No. C-2.
Based on maximum value of projected population range
listed in Table No. C-2.

The projected additional fl-ows and hraste loads

listed in Table No. C-4 may be added to the

existing seasonal- flows and hraste loads listed

in Table No. B-1 to calculate projected sea-

sonal flows and hraste loads due to projected

increases in rrr¡¡ater usagtert in the Cleveland

Utilities waste\,\rater service area through the

year 2015. These total projected flows and

hraste Loads for the year 2OI5 are listed in

Table No. C-5.
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Table No. C-5
Total Projected Flows and Waste
Loads Due to Projected Increase

in "Water Usage" for the Year 2015(r)
Hiwassee River Vlastewater Treatment

Plant Expansion
Cleveland Utilit,ies

JRWCO 3193

Vüinter
(December - April)

2O,5Og(2) - 2t,761-A)

795{z) - 9156)

NOTES:

(1) Projected flow and waste load values due to projec-
ted increase in "water usage" do not include any
projected flows and waste loads due to increase in
"r^rater usage" by industrial customers.

(2) Based on minimum value of projected population range
listed in lable No. C-2.

(3) Based on maximum value of projected population range
Iisted in Table No. c-2-

Parameter

FIow (McD)
CBOD, Loading

( Lbs/Day )
TSS Loading

( Lbs/Day )
NH3-N Loading

( Lbs/Day )

L7.16Ø - j_7.74Q)
L2,622Ø - 13,682G)

of

to

met

Summer
(Mav - Novemberì

10. 16(2) - 10.74€)
!3,L22Q) - 14,182(3)

19,5O8ø - 20,76ta)

1,380Ø - 1,510t¡¡

In order for the range

listed in Table No. C-5

lowing conditions must be

projected values

occur, the foL-

The rate of annexation bet\^/een the years

L987 and l-992 must contj-nue through the

year 2OI5.

All residences in these annexed areas

must be provided !,ùith sanitary sewer

service by the year 2OI5.
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The population density in areas annexed

between the years 1990 and 2O1-S must

remain at leveIs between 889 and l-686

persons per square mile.

The probability that al-l three of these con-

ditions will occur is l-ow. Therefore, the

ptojected f lolrs and ¡raste loads listed in
Table No. C-5 are believed to represent maxi-

mum possible values due to rrwater usagerr for
the year 2015. THESE VALUES DO NOT INCLUDE

ADDITIONAL CONTRIBUTTONS FRO}Í NEW OR EXISTING

INDUSTRIAL PROCESS WASTET{ATER DTSCIIÀRGES.

Cl-eveland Utilities' managers report that
preliminary planning is underway to develop

approximately 500 acres located along the

Charleston Access Road (SR 308) as industrial
sites. Clevel-and Utilities' managers also

report that leaders of the City of Charl-eston

(estimated population 650) have expressed an

interest in using the Hiwassee River Waste-

water Treatment Plant as a means of wastewater

disposal. Since definite pì-ans do not cur-

rently exist for development of these poten-

tial industrial sites and for accepting waste-

water from the City of Charleston, projection

C 9
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of flows and waste loads from these potential
sources due to rrlrater usagerr cannot be devel-

oped.

3. Proiected Fl-ows and llaste Loads Due to rrlltil

Analytical methods to project future flows and

waste loads due to ttÍf ftt with a high deqree of cer-
tainty do not exist. Thereforer âD examination of
current conditions and policies relating to the

Cleveland Utilities wastewater system is used to
develop a subjective estimate of future flows and

waste loads due to ttf f ftt.

C1eveland Utilities has conducted orgianized, fuI1

scale efforts to repair and rehabilitate the col-
Iector sewer system since 1983 or l-984. The cur-

rent rehabilitation efforts are described in detail
in the engineering report entitled ttË

I{hile

reduction in flows and waste loads due to rrI/Irr are

not expected to be realized at the Hiwassee River

$Iastewater Treatment Plant for at least another

decade, several factors indicate that th'e tlows and

waste loads due to "Í/I" should not increase by the

year 2OL5. These factors include the fol-lowing:

c-t-0
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The 42-inch outfall sewer between the Tinsley

Park area and the abandoned Mouse Creek Road

!{astewater Treatment P1ant receives flows in
excess of its capacity due to rainfall events.

This outfall is the route for virtually all_

flows to the Hiwassee River üIastewater Treat-
ment P1ant. Any additional flows in the

sanitary sewer collector system due to rrI/frt

cannot reach the Hiwassee River Wastewater

Treatment Plant due to the capacity of this
42-inch outfal-l sewer.

t Cleveland Utilities is pJ-anning construction

of a peak flow holding structure to ture

flows at the upstream end of 42-i
outfal-l- sehrer which transports wastewater flow

from the Tinsley Park area to the abandoned

Mouse Creek Road l¡Iastewater Treatrnent Plant

and store these peak flows until the flow rate

i-n the outfall decreases below the capacity of

the outfaÌI. This structure wil-I eliminate or

reduce the occurrence of an overfl-owing man-

hole near Tinsley Park and shoul-d prevent

increased flow rates due to ttlfltt in this
outfall se\,rer through the year 2Ol-5.

c 1l-
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¿

j
?

,/-

Clevel-and Ut,ilities ís committed to continuing

the ongoing, fuIl-scaÌe efforts to repair and

rehabilitate the existing sanitary collector
sewer system. These efforts should result in
the prevention of additional flows due to
rrJ/Iil from reaching the Hiwassee River lrlaste-

water Treatment Plant through the year 2015.

AII ner¡/ collector seh/er extension construc-

tion, the most probable source for additional
fl-ows and waste loads due to rrI/Irr, is being

inspected by representatives of the Cleveland

Utilities Distribution and CoLlecti-on Depart-

ment. A creh¡ from the Distribution and Col-

lection Department makes al-1 ne\,ù service

connections to the sanitary col-lector sehrer

system. These procedures insure that new

sanitary serÀ/ers and neh/ connections to the

sanitary se\^rer system are constructed using

proper techniques and shoul-d prevent addi-

tional "I/Irrfrom entering the wastewater

transportation system.

Any future additional fLows due to "I/Irt will
resul-t f rom rainf all- events. The waste l-oad

from these flows for the parameters CBODT, TSS

and NHr-N should be negligible.
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CLeveland Utilities, managers report that the
existing portion
between the abandoned

Treatment ant a er

Treatment. Plant is a potential s

additional f lows due to rr ril. Difficulties in
achieving adequate bedding and making up joints

.w?re experienced during the construction of this
outfall seÌ^rer creating a potential source for
future nTf Ttt related f lows. Since the 42-inch

upstream portion of this interceptor flows at
capacity in response to rainfall events and almost

no other sources of fl-ow into the 54-inch portion
of the. outfall exist, the available excess flow
capacity in the 54-inch portion could serve to
transport additional "I/Írr related flow qenerated

in the 54-inch segment of the outfall sewer. Data

currently do not exist to define the existing
contribution to rrI/Irr related flow due to the 54-

inch segment of the outfaÌl set,'rer and this poten-

tial source is not considered in this evaluation.

No additional flows or waste Loads to the expandeô

Hiwassee River ÏIast,e¡rater Treatment plant due to
rrl/Irr are projected for the year 2015.
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D.

a.

Design Capacitv and Life Expectancy of the Expanded

Wastev¡ater Treatment Plant

1-. PrOposed Secondarv Treatment Canacitv

General

The characteristics of the Hiwassee River, the

receiving stream for the treated wastewater

from the Cl-eveland Utilities Hiwassee River

Itastewater Treatment na.ìa, dictate that
rrsecondary treatmentrr, as def ined by the

United States Environmental Protection Agency

at 40 CFR l-33. l-02, be accomplished at the

existing and expanded Hiwassee River üIaste-

water Treatment Plant. This regulation re-
quires monthly average effluent CBOD5 concen-

tration values less than or equal to 25 mq/I,

monthly average effluent TSS concentration

values less than or equal to 30 nq/1 and

effluent pH values between 6.0 and 9.0. The

ICEASTM variant of the cyclicaì- activated

sludge process is currently used at the Hiwa-

ssee River !^Iastewater Treatment Pl-ant to
achieve secondary treatment. The characteris-

tics and current performance of this ICEASTM

process are described in detail in the engi-

neering report entitled rrA Comprehensive

Evaluation of the Cleveland Utilities l.Iaste-
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water Transportation and Treatment Systemsr.

The Cleveland Utilities staff has expressed a

desire to expand the secondary treatment

capacity of the Hiwassee River !ùastewater

Treatment Plant using the ICEASTM process.

b. Proposed fCEASrv Reactor Volume

r%åffi River Wastewater Treat-
ment Plant was placed in service in Februâry,

ffi," The existing site of the Hiwassee River

hlastewater Treatment Plant was developed to
al-low expansion of the secondary treatment

capacity by doubling the plan area or rffoot-

print" of the four (4) existing ICEASTM reactor
basins. Preliminary calculations during the

study presented in the engineering report

entitled tf A Comprehensive Evaluation of the

CIeveland Utilities Waster,,¡ater Transportation

and Treatment Systernsrt indicate that current

flow and waste loads can be adequately treated
if two (2) ICEASTM reactor basins are added.

This expansion to meet current needs wilI
occur approximately ten (10) years after the

original Hiwassee River I¡üastewater Treatment

Plant l¡/as commissioned under the pretense of
meeting Clevel-and Utilities, wastewater treat-
ment needs for a 20 year period. Cl-eveland
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Utilities, managers and decision makers have

expressed the desire to add the four (4)

ICEASTM reactor basins which the site wilI
accommodate during this expansion to provide

capacity for future growth.

+dnroposed expansion of the Hiwassee River
lWast"r.ter Treatment Plant secondary treatment

capacity wil-l incf taf

æ basins having inside Plan

dimãnsions of 150 f eet by l-00 feet, a l-0. 93

feet bottom water level (BI^IL) depth and a

l-4.08 feet top water Ievel (TWL) depth. These

overall dimensions are identical, to the over-

all dimensions of each of the four (4) exist-
ing ICEASTM reactor basins. Due to proposed

changes to improve hydraulic efficiency in the

four (4) new ICEASTM basins, the volumes of

each reactor basin will be slightly different.
The volumes of the four (4) existing and four
(4) proposed ICEASTM reactor basins are listed

in Table No. D-1-. The overalL dimensions of

one existing and one proposed ICEASTM reactor

basin are depicted on Exhibit Nos. 1 and 2.
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Table No. D-l_
ICEASTM Reactor Basin

Volumes at BlüL and TIrIL
Hiwassee River lrlastewater Treatment

Pl-ant Expansion
Cleveland Utilities

JRWCO 3193

Existing Basin
Confiquration

Proposed Basin
Configuration

Total single Basin
Volume @ gWl, Including
Prereact, Zone
( GaIlons )

Total Single Basin
Volume Àvailable
Between BWL and TWL
(Gallons )

Single Basin Prereact
Zone Volume @ BVûL
( Gallons )

Percentage of Total
Volume Occupied by Pre-
react Zone at BWL (B)

L,].52 ,750

345,93L

760 t964

13.96

r,]-78,996

353,808

L92 t395

t6.32

c Seasonal Flow and tr{ast-e T,oad Canar':i voft
Pror:osed fCEAS-,, Reactors

The seasonal CBOD5 loading capacities of the

expanded ICEASTM process (i.e., eight ICEASTM

reactor basins as described in paragraph

D. l- . b. ) are cal-cul-ated based on the f ol-Iowing

criteria:

Maximum hydraulic

hour cycle is 29.8

capacity in a three

MGD.
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Prereact zone volume is neglected for
CBOD loading calculations.

Food to Microorganism (F:M) Ratio is
0. l-0.

Mixed Liquor Volatite Suspended Solids

concentration (MLVSS) to MLSS con-

centration ratio is 0.75.

Maximum Mixed Liquor Suspended SoIids

concentration (MLSS) is 3,960 ng/1 at
BhfL. This i-s the maxirnum MLSS concen-

tration calculated to provide a O.l_O F:M

ratio at the maximum 29.8 MGD hydraulic
capacity in a three hour cycle assuming

that future influent wastewater CBOD'

concentration is unchanged from present

infl-uent wastewater CBOD5 concentration.

The rrwintertr and rrsummerrt CBOD5 loading capa-

cì-ty of the expanded Hiwassee River Wastewater

Treatment Plant is L9,590 Lbs/Day for both

seasons.

The seasonal loading capacities of the expan-

ded ICEAS* process for the parameters flow and

TSS are calculated by multiplying the ratio of ?Sß--
the seasonal CBOD5 loading capacity to the

s
14,.9¡a,= tt
ll¡ oøo

D 5 '3'W / ¡(, = 71-f t
l"t9
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existing seasonal CBOD5 loading 1isted in Tab1e

No. B-1 by the existing seasonal loadings of
flow and TSS listed in Tabl_e No. B-l_. Calcu-

lating the seasonal loading capacities for
fl-ow and TSS using this method is predicated

on the assumption that the relative values of
the wastewater characteristics will remain

unchanged when the expanded wastewater treat-
ment plant CBOD' loading capacity is reached.

In the case of seasonal- flow loadings, the

maximum hydraulic capacity of the expanded

ICEASTM process in a three hour cycle (29.8

MGD) is slightly l-ess than the 30.2 MGD ca1-

culated flow capacì-ty and, therefore, is the

limiting factor for flow capacity. The cal-
culated seasonal waste load capacity for NHr-N

is based on a kinetic model used successfully

to design previous cyclical activated sludge

processes.

The calculated seasonal flo¡r and waste load

capacities of the expanded Hiwassee River

Ifastelrater Treatment Plant are listed in Table

No. D-2.
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2.

Parameter

FIow
CBOD' Loading
TSS Loading
NH3-N Loading

Winter
(December-April )

29.8 McD(z)
19,590 Lbs/Day
33,580 Lbs/Day

980 Lbs/Day

Summer
Mav-November)

Tabl-e No. D-2
Seasonal Flow and Waste Load

Capacities(l) of Expanded
Hiwassee River Wastewater Treatment plant

Cleve1and Utilities
JRI,{CO 3 19 3

16
19, 59
30,27
2,09

MGD
Lbs/Day
Lbs/Day
Lbs/Day

.o
o
5
o

Notes:

(f-) Capacities listed are calculated to treat
85th percentile flows and waste loads.

(2) Limited by maximum hydraulic capacity of
fCEASTM reactors in a three hour cycle.

F{r¡rirarrl i c ("an¡¡ri fr¡ nf Ïlr¿n:nrìorl üI:cf or^¡ater tTroaf nan{-

Pl-ant

The hydraulic capacity of the expanded Hiwassee

River Wastewater Treatment Plant is limited by the

punping unit or unit process having the lowest

hydraulic capacity. The hydrauTíc capacity of a

wastewater treatment plant is defined as the maxi-

mum díscharge rate from any punping unit or the

maximum flow rate which can pass through any unít
process structure without overflowing the structure
wa77s or submerqing a criticaT portion of the unit.
The hydraulic capacity for each unit process in the

expanded Hiwassee River Wastewater Treatment P1ant
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is listed in Table No. D-3. A hydraulic profile
through the expanded Hiwassee River llastewater

Treatment Plant for various wastewater flow con-

ditions is depicted in Exhibit ¡¡o. ¡.

Table No. D-3
Design Hydraulic Capacity of Individual Unit processes
in Expanded Hiwassee River Wastewater Treatment plant
Hiwassee River Waste'¡rater Treatment plant Expansion

Cl-eveland Utilities
JR9,ICO 3193

Scre\^¡ Pump Lift No. l" 49.0 MGD

fnfluent FIow Measure-
ment Parshall Flume

33. O MGD

Screw Pump Lift No. 2 49.0 MGD

Unit Proeess

Mechanically Cleaned
Bar Screens

Maximum
Hvdraulic Capacitv

49.0 ¡,tGD

Limitinq Factor

Rated Capacity of Three
Pumps Operating Simul-
taneously

Flume Submerged and
Will Not Provide Accu-
rate FIow Measurement

Rated Capacity of Three
Pumps Operating SimuI-
taneously

Must Use Self-Cleaning
Bar/Filter Type with
Three Units in Opera-
tion

Grit Removal Process 49. O MGD

ICEASTM Process 44.78 McD

Chlorine Contact Chamber 29.85 McD(z)

Effluent Flow Measure-
ment Parshall Flume

29.85 McDo)

Maximum Pumping Capa-
city of screr^r Pumps(tl

Maximum Capacity in 2
Hour Cycle

Center Baffle l{al-l Sub-
merged at 5O Year Fl-ood
River Level if ICEASTM
is in 2 Hour Cycle

Flume Submerged and
l^lill Not Provide Accu-
rate Flow Measurement
at 50 Year Flow River
LeveI if ICEAS'M is in
2 Hour Cycle

Notes:
(1) Each of two grit removal units have 30 MGD rated peak hydrauric

capac ity.
(2) Maximum capacity of two ICEAST" reactors in 3 hour cycle.
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,å:"1'::::::. ::' i:':,::.': :":' :::ï *î",:.
process functioning properly at river levels asso-

ciated trith floods up to the loo-year recurrence

interval is G. The highest dairy ftow
neasured during the period from January !, 1990

through Àpril 30, 1995 is The highest
instantaneous peak flo¡v recorded during this period

e hour duration.

3 t.i fo I'r¡rr ectanc lt nf Fvnrnrìazl f¡T¡c{- êr¡7âl-êr¡ tTrrarfnan{-

Pl-ant

The calculated seasonal flow and waste load capaci-

ties for the expanded Hiwassee River Wastewater

Treatment Plant are Iisted for comparison with the

existing and projected-for-yeay-2O15 seasonal flows

and waste l-oads in Tab1e No. D-4. A review of the

informatj-on presented in Table No. D-4 reveals that
al-l fl-ows and waste loads projected for the year

2OL5 are less than the capacj-ty of the expanded

Hi-wassee River lrlastewater Treatment Plant, with the

exception of rrpeak f lowr'. The vaLue listed as

rrpeak flow loading capacityrr represents the value

below which all portions of the expanded Hiwassee

River Wastewater Treatment Plant will operate

normally when the Hiwassee River is at the eleva-

tion associated with the 100-year recurrence flood.
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The expanded Hiwassee River !{astewater Treatment

Plant can accommodate peak fl_ows in excess of the

value listed as "loading capacity" wj-thout over-

flows or bypasses occurring including the 34.s

historical instantaneous peak flow; however, the

ICEASTM reactors will be in a two hour cycle and

typical removal of CBOD', TSS and NH3-N may not

occur.

the expanded Hiwassee Ri-ver i,rlastewater

Plant should be adequate to treat the

Treatment

flows and

waste l-oads pro j ected through the year "rÃ*less

a ner¡/ industry discharging a large volume of pro-

cess wastewater with high CBOD', TSS and/or NH3-N

characteri-stics locates in the Cl-evel-and Utilities
service area; an existing industry currently dis-
charging a process wastewater with high CBOD', TSS

and/or NH3-N increases their discharge substan-

tiaIly; or unforeseen additional fl-ows due to ttf f ltt
enter the Cl-evel-and Utilities sanitary seh¡er sys-

tem.
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lable No. D-4
Comparison of Flow and Waste Load

Capacities of Expanded Hiwassee River
lrlastewater Treatment plant with Exist,ing

and Projected for Year 2O1S Flows and
Vùaste Loads

Hiwassee River tåis:ï*ã iiii:iinr 
planr Expansion

JRWCO 3193

!,tinter Summer

Parameter

Peak Flow (MGD)

Normal FIow (McD)

CBOD5 Loading
(Lbs/Day)

TSS Loading
(Lbs/Day)

NH3-N Loading
(Lbs/Day)

Loading
Capacitv(l)

29.85ø)

29.95(4)

199s
Loadins@)

32. 1(5)

16. 0

201s
Loadinq€)

32.Ús)

17.74

Loading
capacitv(l)

29. 85(4)

16.0

1995 2015
Loadinq@) Loadinqo)

32. 1(5) 32.1(t

9. 0 10. 74

19, 590 10, 500 t3 ,682 19, 590 11, OOO L4,!82

33,580 18,OOO 27,76L 30,275 17, OOO 20 r76t

980 52s 915 2,O9O !,t2o 1,510

NOTES:

(1) Values from Table No. D-2. Capacities listed are calculated to treat 85th
percentile flows and waste loads.

(2) Values from Table No. B-L. Values represent existing 85th percentile flows
and waste loads.

(3) Highest Values from range presented in Table No. C-5. Values represent pro-jected 85th percentile flows and waste loads. These values do not include
any projected flows and waste loads due to increases in water usage by in-
dustrial customers.

(4) Hydraulic capacity with all unit processes operating properly at river
levels up to 100 year recurrence flood and maximum hydraulic capacity for
three hour cycle operation of the ICEASTM process. Flows in excess of this
value can be accommodated without overflowing any structure.

(5) Maximum recorded total daily flow between January 1, 1990 and Aprit 30,
t_995.
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E Proposed NPDES Permit Requirements

The Tennessee Department of Environment and conservation,

Division of water Pollution control has evaruated the
discharge of the flows associated with the seasonal

roading capacity for the expanded Hiwassee River l^Iaste-

water Treatment Plant and developed I'pranning standards

for a Proposed Dischargerr. Based on these planning

standards, the Division of Vüater pollution Control

indicates an NPDES permit wil-l- be issued for the expanded

Hiwassee River Wastewater lreatment plant based on a

single 21-.6 MGD year-round flow and not seasonal flows"

The effluent linitations expected to be included in an

NPDES permit for the expanded Hiwassee River Wastewater

Treatment Plant are listed in Table No. E-1.

Table No. E-1
Expected NPDES Permit Requirements

Hiwassee River Wastewater lreatment Plant Expansion
C1eveland Utilities

JRWCO 3193

Effluent
Characteristics

cBoD5
TSS
NH3-N
Chlorine Residual

Monthly
Average

Conc.
(mq/1)

25
30
10

Monthly
Average
Amount

(Lbs /Dav )

4 ,5O4
5 ,444
L, 8ol_

Weekly
Average

Conc.
(mq/l)

lfeekly
Average
Amount

I Lbs /Dav ì

6, 305
7 ,206
2 t7O2

DaiJ-y
Maximum

Conc.

3s
40
15

40
45
20
o.2

1.0 Instantaneous MinimumDissolved Oxygen
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F Proposed I'iastewater Treatment Plant Unit Processes

L. Screw Purnp Lift No. 1-

Wastewater enters the exj-sting Hiwassee River

lùastewater Treatment Plant via Screr^r Pump Lift No.

l-. Screw Pump Lift No. 1 consists of three (3) 84-

inch diameter open-type scre$/ Iift pumps with a

total lift of approximately 28.5 feet. Each of the

three (3) screw pumps has a 16.5 MGD rated capa-

city. The three (3) existing screlr 1ift pumps in
scren Pump Lift No. 1 will remain in service.

The following items of work at Screw Pump Lift No.

l- will be incorporated into the expansion of the

Hiwassee River l.lastewater Treatment Plant based on

comments from Cleveland Utilities llastewater Treat-

ment Plant operators.

/-

/-

Repair the rrfrozenrt#;open gate

so this

gate can be closed.

Replace the existing leaking and/or inopera-

tive sluice gates at the inlet to each screw

lift pump.

Determine the efficiency of the three (3)

pumps. If the exisLing efficiency is substan-

tially less than the manufacturer's expected
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efficiency for a nes¡ installation, consider

re-grouting the pump channels for al1 three
(3) pumps to return pumps to original effi-
ciency.

Replace the existing mercury float-type tevel
sensors used for sensing level at Screw pump

Lift No. l- inlet f or automat j-c pump control-

with a pressure transducer and install an

auxiliary transducer. The control protocol

for operatj-ng the pumps in Screw Lift No. t-

(and concurrently in Screw Lift No. 2) will
include a manually selected lead pump operat-

ing continuously, a manually sel-ected lag pump

starting automatically in response to
increased l-evel in the inlet to Screw Pump

Lift No. l- then operating continuously until-

manually stopped and reset as a 1ag purnp, and

the third pump held in reserve and only opera-

ble by manuaJ-ly starting the pump. Al-ter-

nation of lead, lag and reserve pump will be

manually controlled.

Replace all three (3)

guide plates with

plates.

existing screv/ Iift pump

stainless steel guide
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2

Replace the existing Allen-Bradley Model 21-6

Programmable Logic Controller (PLC) used for
control of Screw Pump Lift No. l- (and Screw

Pump Lift No. 2) with an input/output (I/o)
port and control the screv¡ punps on both lifts
from the new PLC to be located in the Labora-

tory/Administration Building.

Tnf "l rrani tr''l ¿rr^r Motar

FIow discharging from Screw Pump Lift No. l- enters

the infl-uent flow meter. The influent flow meter

is a Parshall flume with a 36-inch throat. The

flume can accurately measure flow rates up to 33.0

MGD. The existing influent flow neter lrill remain

in service.

No work is proposed at the influent flow meter

during the expansion of the Hiwassee River l.Iaste-

water Treatment P1ant.

3. Screw Pump Lift No. 2

Flow discharging frorn the influent flow meter com-

bínes with the return flow from the sludge proces-

sing facilities and enters the inlet to Screw Pump

Lift No. 2. Screw Pump Lift No. 2 consists of

three (3) 84-inch diameter open type screw lift
pumps with a total lift of approximately 28.5 feet.

Each of the three scre!ü punps has a 1-6.5 MGD rated
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capacity. The three (3)

in Screw Pump Lift No. 2

existing screw lift pumps

will remain in service.

The following items of work at Screw pump Lift No.

2 will be incorporated into the expansion of the

Hiwassee River Wastewater Treatment Plant based on

comments from the Cleveland Utilities Ïriastewater

Treatment Plant operators.

Replace the

tive sluice

lift pump.

existing
gates at

leaking and/or inopera-

the inlet to each screr¡/

Deterrnine the efficiency of the three (3)

pumps. If the existing efficiency is substan-

tially less than the manufacturer/s expected

ef f iciency for a ne\^/ instaltation, consider

re-grouting the pump channels for at1 three

(3) pumps to return pumps to original effi-
ciency.

Replace aII three (3)

guide plates with

plates.

existi-ng screw lift pump

stainless steel guide

Remove the existing vent pipe in the side of

the vaul-t housing the screw lift pump cooling

water system and install a vent pipe in the

top of the vaul-t.
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4 Mechanically and Manually Cleaned. Bar Screens

NOTE: This paragraph includes an evaluation of
grinders and three (3) alternative types

of mechanically cleaned bar screens to
replace the unsatisfactory existing nech-

anically cleaned bar screens. Cleveland

Utilities, staff has selected the self-
cleaning bar/filter type mechanically

cleanecl bar screen alternative for inclu-
sion in the expansion of the Iliwassee

River lfastewater Treatment Plant expan-

sion.

General

FIow discharging from Screv/ Pump Lift No. 2

currently enters the channels leading to two

(2) existing arcing type mechanically cleaned

bar screens and/or one ( 1) manualì-y cleaned

bar screen.

The two (2) existing mechanically cleaned bar

screens and the manually cleaned bar screen

are al-l- install-ed in 4-f eet wide by S-feet

deep open channels. The existing mechanj-cally

cleaned bar screens are Arcing Bar Screens,

Model ABS ü,2L6 manuf actured by HFE Process,

Inc. The mechanically cleaned screens have

¿
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5/S-inch nominal screen openings. The exist-
ing manually cleaned bar screen is constructed

of 3/S-inch thick by 2-inches deep bars with
1-inch nominal openings and is used only to
bypass the mechanically cleaned screens during

maintenance.

Two problems related to the existing mechanic-

ally cleaned bar screens are reported by the

Cleveland Utili-ties Ïrlastewater Treatment pl-ant

operators. First, operators report that the

teeth on the rake mechanism are susceptible to
breaking. Second, the existing screens are

constructed of stainl-ess steel bars 3/8-inch

thick by 2-inches deep connected to a base

plate at the bottorn of the influent channel to

each screen. This arrangement creates an

assembly much l-ike a human hand with fingers
pointing upward. The bars or "fingerstt join

at the baseplate, or frknuckles'r. Since the

bars in the screen are ì-ong and narrow and are

not braced at the top, or rrfinger-tipstt; the

bars can spread apart allowing solid materials

larger than 5/8-inch to pass through the

screen. The ì-arge f loating particles which

pass through the existing screens have contri-
buted to the material accumulating in the
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inlet distribution channeLs in the existing
ICEASTM reactor basins. The larger settleable
solids which pass through the screens can

contribute to clogging of the jet aeration

system jets in the existing ICEASTM reactors.

The two (2) existing mechanically cleaned bar

screens lri11 be replaced during t,he expansion

of the Iliwassee River Waste¡rater Treatment

Plant based on comments by the Cleveland

Utilities Wastewater Treatment Plant operators

regarding the severity of the screens' opera-

tional problems.

Grinders and three types of mechanically

cleaned bar screens h/ere evaluated as replace-

ments for the existing screens. The screen

types evaluated include (1) the cylinder-
shaped typeì (2) the catenary type; and (3)

the self -cl-eaning bar /f ilter type. These

screens were eval-uated for the reuse of the

exì-sting reinforced concrete structure, open-

ing size required to achieve an acceptable

head loss at a 33 MGD peak flow with one

screen out of service, and estimated cost.

F 7



JRMO 3 19 3
March 1995
Rev. Dec. l-995

b Grinders

Grinders reduce large solids in the waste

stream to smaller uniform particles. These

solids remain in the waste stream and are

treated in dov¡nstream processes as sludge.

Grinder units capable of accommod.ating the 33

MGD peak flow in the existing 48-inch wide

channels include a horizontally rotating
screen to sv/eep solids from the ftow into a

grinder.

In order to reuse the existing screen channels

and provide for one (1) screen out of service

at 33 MGD peak fl-ow, three 48-inch wide chan-

ne1 grinder units \^¡ere evaluated.

Hydraulic calculations indicate an overflow

condition may exist if grinders are used.

hlhen one (1) grinder unit is removed frorn ser-

vice while two (2) scretur pumps are pumping 33

MGD maximum capacity, the calculated water

level upstream from the grinder unj-ts is at

elevation 713.20 feet above mean sea l-evet

(MSL). According to record drawings for the

Hiwassee River Wastewater Treatment P1ant, the

top of the existing screen isolation slide
gates l-ocated upstream from the existing
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screens are at elevation 7t2.57 above MSL,

indicating the exi-sting stide gates must be

replaced with higher gates to avoid overflow

during isolation of a screen. The top of the

new slide gates would be level with the top of
the screen channel walLs at elevation 71,3.a2

above MSL.

Solids passing through the grj-nder units will
settle out of the waste stream in the ICEASTM

reactors. These large, sometimes stringy,
non-biological solids may eventually create
rrsludge banksrr within the ICEAS* reactors due

to the lack of mechanical- sludge removal

equiprnent in the ICEASTM reactors.

The use of grinders may create two operational

difficul-ties in the form of hydraulic over-

f l-ows and rrsludge banksrt. This alternative is
not further considered.

c Cvl-inder-Shaoed Tvne Mechanicallv Cleaned Rar

Screen

The cylinder-shaped type mechanically cl-eaned

bar screen consists of a cylindrical screen

basket with a rotating cleaning rake and a

hinged cleaning comb, screenings transport
tube with a conveyor auqer and spray wash
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system, a dewatering chamber and discharge

chute. As wastewater passes through the

screen, solids are retained by the screening

basket. lühen the water level in the upstream

side of the screen reaches a determined l_eve1

due to head loss caused by blinding of the

screen, the rotating cleaning rake begins to
operate. The rotating cleaning rake contains

teeth which pass between the bars of the

screen and rernove the screened material. I{hen

the rake reaches the top of the screen, the

screened material- drops j-nto the screenings

transport tube. The rake then reverses its
direction of rotation and passes through the

hinged comb. The screenings transport tube

transports the screened material through the

dewatering chamber to the discharge chute.

Dewatered screenings are reported to have a

solids content of up to 40 percent when dis-
charged.

In order to reuse the existing screen channels

and provide for one (1) screen being out of

service at a 33 MGD peak flow, rnultiple 47-

inch diameter cylinder-shaped mechanicalty

cleaned bar screens !üere evaluated. Each 47-

inch screen has an approximate 8.45 MGD capa-
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d

city. In order to proeess a peak flow of 33

MGD with one (1) screen out of service, five
(5) screens and the construction of two (2)

additional- 4-feet wide channels will be re-
quired. Since the existing screening channels

must stay in service during construction and

due to the configuration of the existing
channels, construction of new channels would

be very difficult and expensj-ve. This alter-
native is not further considered.

Catenarv-Type Mechanically Cleaned Bar Screen

The catenary-type mechanically cleaned bar

screen consists of a bar rack constructed of

trapezoidal shaped bars, chain with cleaning

rakes attached, dead plate and discharge

chute. The rake teeth engage the bar rack at

the bottom of the channel- projecting at least

one (1) inch into the bars and move through

the bars upwards and forward. The screenings

removed from the bar rack by the rakes are

conveyed up the dead plate by the rakes and

deposited into the discharqe chute.

In order to reuse the existing screen channels

and provide for one (1) screen out of service

at 33 McD peak flow, multiple 48-inch wide

screens \¡/ere evaluated. The standard bar size
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for catenary-type screens is S/8-inch x S/L6-

inch x L 3/4-inch. The minimum a1lowable

opening between bars is t-/2-inch if the exist-
ing three (3) channels are to be reused for
three (3) catenary-type screens.

Hydraulic calculations listed on Exhibit No. 3

indicate two (2) overflow conditions may exist
if catenary-type screens are used.

Vühen one (1) catenary screen is removed

from service whil-e tr^¡o (2) screw pumps

are pumping 33 MGD maximum capacity, the

calculated water leveL upstream from the
rrcleanrr catenary-type screens is at ele-
vation 7I2.79 feet above mean sea level
(MSL). According to record drawings for
the Hiwassee River !{astewater Treatment

Plant, the top of the existing screen

isol-ation slide gates located upstream

from the existing screens are at el-eva-

tion 712.57 above MSL, indicating the

existing slide gates must be replaced

with higher gates to avoid overflow dur-

ing isolation of a screen. The top of

the new slide gates would be level with

the top of the screen channel walls at
elevati-on 7L3.a2 above MSL.
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The apex elevation of Screw pump Lift No.

2 and the top of the existing screen

channel walls are at elevations 7I3.4O

and 71-3.82 feet above MSL, respectively

according to record drawings for the

Hiwassee River lrlastewater Treatment

Pl-ant. Hydraulic calculations indicate
these elevations would be exceeded by the

water l-evel upstream from the catenary-

type bar screens when one (1) catenary

screen is out of service and the screens

are 3O percent blinded while two (Z)

screhr pumps are pumping at 33 MGD maximum

capacity or when all three (3) screens

are in service and are 30 percent blinded

while three (3) screw pumps operate at 49

MGD maximum capacity.

Operator attention during hiqh flows

would be necessary for catenary-type

mechanj-cal-Iy cleaned bar screens to pre-

vent overfLows under either of the afore-

mentioned circumstances.
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e. Self-Cleanino Bar/Fi lter Mechanicallv

Cleaned Screens (Se1ected Alternatiwel

The self-cleaning bar/ filter type mechanically

cleaned screen consists of a rotating self-
cleaning grid of screen links with screen link
pivot shafts and motor operated drive chains

on each side of the screen, diversion plates

on either side of the screen unit, and a com-

pactor/dewatering' unit. Incoming wastewater

is funneled into the throat of the screen by

the diversion plates and passes through the

screening grid. Every third screen link is
equipped with a hook that gathers the screen-

ings and transports them to the compactor

dewatering unit where the screenings are

compressed and transported to the collection
point.

The screen is oriented parallel to the waste-

water f l-ow which a1lows wastewater to be

fil-tered on each longitudinal side and along

the bottom of the channel. This design

creates a larger wetted area per foot of depth

than the catenary-type screen. The screen

links are 1/8-inch thick creating a grid

efficiency, or ratio of wetted openinq area to
the total wetted area, signif icantì-y higher
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than that of a catenary screen with the same

screen opening. This characteristic reduces

the head loss associated with the screen.

fn order to reuse the existing three (3)

screen channel-s and provide for one (1) screen

out of service at 33 McD peak flow, multiple
24-inch screens were evaluated. The minimum

all-owable opening between screen links ís t/4-
inch if the existingr three (3) channels are to
be reused for three (3) self-cÌeaning bar/

filter type mechanically cleaned bar screens.

Three 24-inch screens with a L/4-inch opening

are capable of operating at 33 McD peak flow
condition with one screen out of service or at
49 McD with all screens operating without

overflowing the apex of Screw Pump Lift No. 2.

During their evaluation of the self-cleaning
bar/filter type mechanically cleaned screen,

Cleveland Utilities fÍastewater Treatment plant,

operations staff determined that they desire

the following items incorporated into the

screen units.

High hydraulic pressure automatic shut-

off

Reverse feature on screenings augiers
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f

Use of 316 stainless steet for fabrica-
tion of all screen unit components

Elimination of brushes to avoid collec-
t,ion of stringy materials.

Preliminary Cost Estimate for Alternative
Types of Mechanicall-v C d Bar Screens

In evaluating the cost differences between the

alternative mechanically cleaned bar screen

types, installation and electrical system

construction costs were assumed to be equal

for all- alternatives and are not included in
the preliminary cost estimate. The prelimi-
nary cost estimate for the catenary-type bar

screen alternative is $l-40,000 and includes

the three (3) screen units, screenings con-

veyor equipment, and the material and instal-
lation for replacing the three (3) upstream

slide gates. The preliminary cost estimate

f or sel-f -cleaning bar /f il-ter type bar screen

al-ternative is $2f0,000 and includes the three

(3) screen units and screening conveyor equip-

ment. Preliminary layouts for the screen

types evaluated are depicted on Exhibit no. ¿.
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5.

9. Advantages and Disadvantages

The advantages and disadvantages of the alter-
native mechanicalJ-y clean bar screen types

evaluated are l-isted in Tab1e No. F-l-.

Grit Removal Units

Flow discharged from the existing mechanically

cleaned bar screens enters two identical existing
grit removal units. The grit removal units are l_g

feet diameter Model 30 PistaR grit chambers with
equipment manufactured by Smith and LoveLess, Inc.
The grit chambers operate on the principle of a

forced vortex created by an axial fl-ow propeller in
conjunction with gravity to force grit to the

chamber floor where the grit is collected for remo-

va1 in a settling compartment. The existing two

grit removal units will remaÍn in service.

The following iterns of work at the existing grit

removal units will be incorporated into the expan-

sion of the Hiwassee River Wastewater Treatment

Plant based on comments from the Cleveland Utili-
ties Wastewater Treatment Plant operators.
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1 No overflows upstream
from the screens are
expected under any flow
conditions.

1 screen links less
durable than bar
rack.

2. Highest cost.
2 All moving parts are

above screen channel.

3 screen has integral
dewater ing,/ compact ion
unit.

4 offers L/4-inch open-
ing.

SELECTED ALTERNATTVE

1 creates higher head
loss and greater chance
of overflow upstream
from screens.

2 Slide gates upstream of
the screens must be
replaced to allow iso-
lation of a screen out
of service during peak
flows.

3 screen has no screen-
ings dewatering capabi-
lities.

Smallest opening avail-4
abl-e is 1 2-inch.

1 Screen and bar rack are
extremely heavy and
durable.

2 All moving parts are
above the screen chan-
nel.

3 Lowest cost.

DISADVANTAGESADVANTAGESDISADVANTAGESADVANTAGES

SELF-CLEANING BAR/FILTER TYPECATENARY TYPE

TABLE NO. F-1.
ADVANTAGES AND DTSADVANTAGES

ALTERNATIVE MECHANTCALLY CLEANED BAR SCREENS
HIWASSEE RIVER WASTEWATER TREATMENT PLANT EXPANSION

CLEVELAND UTILITTES
JRI^ICO 3l-93
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The grit purnp discharge piping arrangiement

will be reviewed during detailed design and

any changes necessary to prevent pipe stop-
pages due to grit settling in pipes and hang-

ing check val-ves wiJ.l- be incorporated into the

expansJ-on of the Hiwassee River Inlastewater

Treatment PIant. Install-ation of flushing
water lines on the grit pump discharges will
also be reviewed during detailed design.

6. Cycl-ical Activated Sludqe Process

a General

FIow from the two (2) existing grit removal

units discharges into a 42-inch diameter pipe

whj-ch transports the f low to the center of
four basins comprising the existing secondary

treatment process.

The existing secondary treatment process at
the Hiwassee River lrlastewater Treatment plant

is a proprietary variant of the cycl_ica1

activated sludge process marketed as ICEASTu by

Austgen-Biojet Wastewater Systems, Inc. (ABJ),

a division of Water Pollution Control Corpora-

tion. Cleveland Utilities' nanaqers and

wastewater treatment plant operators have
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expressed their desire to use ICEASTM tech-
nology for secondary treatment in the expanded

Hiwassee River lrlastewater Treatment p1ant.

Since the ICEASTM technology is proprietâry,
purchase of the associated equipment must be

through negotiation rather than competitive

biddinq. The following items of equipment are

proposed for inclusion in the scope of work to
be negotiated with ABJ.

Eight (8) pairs of 1-9.7 feet weir ì-ength

304 stainless steel decanters with scum

baffles for the proposed four (4) nevr

ICEASTM reactor basins. These decanter

units will incorporate the current Aust-

gen-Biojet seal and bearing rj-ng sub-

assembly design.

Four (4) el-ectromechanical decanter actu-

ator units with variable frequency drives

incorporating doubl-e rotary type Iirnit
switches. One drive unit is required for
each two pairs of decanters.

Eight (8) automatically actuated resili-
ent seated butterfLy-type air control

valves and electric actuators. Four (4)

val-ves will be installed in the air dis-
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tribution piping for the new ICEASTM

reactor and four (4) valves will be in-
stalled in the modified air distribution
piping for the existing ICEASTM reactor.

A new progranmable logic controller (PLC)

driven, modem equipped control system for
both the new and existing fCEASTM reac-

tor

llËflgg;Ë:SlÈÍlgi:lliliiEiÍÏü;:;:::::rêpör$j$¡l;¡:
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Negotiations will begin with a written Request

for Proposal prepared by J. R. lrtauf ord &

Cornpany to ABJ upon instruction from Cleveland

Utilities.

Exi stinq ICEASTT_.]SygECB

1) General

The existing ICEASTM system consists of a

four basin reactor. Flow is equally

divided into each basin by rneans of ad-

justable slide gates and enters each

basin continuously. The contents of each

basin are aerated, settled and deeanted

in cycles following a pre-set protocol.

The cycle protocols used for operation of

the existing ICEASTM reactor are depicted

and described on Exhibit wo. s.

2) Tank Configuration

The configuration of the existing fcEAS.rM

reactor basins is depicted on Exhibit No.

1-. Experience with ICEASTM and other

variants of the cyclical activated sludge

process since construction of the ICEASTM

reactor at the Hiwassee River Wastewater
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Treatment Plant indicates that certain
modifications to the existing ICEASTM

reactor basins may enhance the hydraulic
performance and reduce rnaintenance re-
quirements. The following items of work

at the existing ICEASTM reactor basins

will be incorporated into the expansion

of the Híwassee River l.lastewater Treat-

ment P1ant.

Following evaluation of the results
of a dye tracer study, determine if
the removal of the short solid baf-

fle wal1 transverse to the long

dimension of the ICEASTM reactor

basins in each basin will increase

hydraulic residence time. This wall

was originally constructed to mini-

mize mass movement of the sludge

blanket towards the decanters durj-ng

the decanting portion of each cyc1e.

Subsequent experience at other cyc-

lical activated sludge facilities
has proven this waIl is not needed

to control sludge bl-anket movement.

Dye tracer studies at other similar

facilities indicate that the waIl
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contributes to hydraulic short cir-
cuiting under high ftow conditions

and the subsequent reduction in
average hydraulic residence time.

Installation of floor-mounted dif-
fused aerators in the selector com-

partment, referred to by the Cleve-

land Utilities Wastewater Treatment

Plant operators as the ttdiamondrr, to
completely rnix the compartment con-

tents and prevent so1Íds deposition

on the compartment floor. The se-

Ìector has not proven to enhance

performance of the ICEASTM reactor

and the floating aspirating-type

aerators can not completely mix the

selector compartment contents l-ead-

ing to solids deposition and the

associated maintenance problems.

Removal of the inlet distri-bution
channel in each basin and replace-

ment with an inlet flow distribution
systern which will- not trap floating

oil and grease. Since aeration and

contact with MLVSS cannot occur in
the inLet distribution channelsr ro
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3)

biological reduction of the trapped

oiI and grease can occur and the oi1

and grease layer continues to build
up until the layer overtops the

channel.

Decanters

Each fCEASTM reactor basin is equipped

with two (2) pairs of decanters. Each of

the four decanters provides a L9.7 feet
weir length. Both pair of decanters in
each basin are actuated by an electro-

mechanieal decanter drive system. The

dríves, and consequently the speed of the

decanters, are controlled by varj-ab1e

frequency variable speed drives.

Variable speed control of the decanter

drives is desirable for three reasons:

The various operating cycle proto-

cols require the decanters to travel
through the vertical distance be-

tween BWL and TWL at different
speeds.

Retraction of the decanters to the
rrparkrr position above TI.IL following

the end of decanting at a faster
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speed than the decanter travels
during decanting is desirable to
reduce the time rotating equipment

operates during each cycIe.

The decanter weir travels along an

arc during decanting. The vertical
rate of travel of an object travel-
ling along an arc at a constant

speed is not constant. Constant

speed decanter drives produce a

variable rate of decanting with the

lowest rate being at TI^IL and the

highest rate being at BVüL. This

condition $/as observed to cause

scouring of the sludge, blanket and

contribute to hydraulic short cir-

cuiting at a facility constructed

prior to the Hiwassee River Waste-

water Treatment Plant. The variable

speed control-Ier can be programmed

with an aÌgorithm to produce a con-

stant decant rate.

The existing decanters anð drives wiLl-

remain in service. No work associated

with the existing decanters and drives is
proposed during the expansion of the
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Hiwassee River lrlastewat,er Treatment

Plant.

Aeration Svstem

The existing ICEASTM reactor is supplied

wíth oxygen and mixing energy by a jet-

type aeration system which consists of

the following items:

Three (3) Model 1405-0-o-0-0-0-5-AD

centrifugal blowers manufactured by

the Larnson Corporation driven by 200

HP electric motors.

Four (4) el-ectrically actuated L4-

inch air control butterfly valves.

Eight (B) Model MT2DM-58 jet aera-

tion headers manufactured by Mass

Transfer Systems, Inc.

Eight Model F4500 submersible aera-

tion pumps manufactured by Davis-EMU

driven by 67 HP electric motors.

A comparison of the jet-type aeration

system with two alternate types of aera-

tion systems is presented in Paragraph

F.6.c. Regardless of the type of aera-

tion system selected for the expansion of
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the Hiwassee River Wastewater Treatment

P1ant, the following items of work relat-
ing to the existing ICEASTM reactor aera-

tion system will be incorporated into the

expansion of the Hiwassee River

Wastewater Treatment Plant based on com-

ments from Cleveland Utilities Wastewater

Treatment Plant operators.

Air piping from the existing blowers

to the existing ICEASTM reactor will

be modified so that one blower pro-

vides air to only one basin during

aeration. The current arrangement

provides a single air line from all

three existing blowers to the

ICEASTM reactor. At any tirne, two

basins are always in aeration. Two

blowers are usually operated simul-

taneously. The two basins in aera-

tion are always at different water

Ievels. The air supply to the two

basins is unevenly split with most

of the air flowing to the basin with

the lowest water level- at any given

time. This arrangement results in

one of the two basins in the aera-
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tion portion of a cycle receiving

more air than necessary for adequate

treatment and one basin receiving

less air than necessary for adequate

treatment at any given time. This

condition may contribute to the

"bulkingrr condition occasionally

experienced in the existing ICEASTM

reactor. The modified air piping

arrangiement will allow each one of

the two blowers operating at any

tirne to provide a dedicated air

supply to each one of the two

ICEASTM reactor basins in the aera-

tion portion of a cycle at any given

time. The third blower will serve

as a standby unit.

Sludqe lrlasting Svstem

Sludge j-s wasted from the existing ICEASTM

reactor through four (4) Model FASO-420.1

submersible pumps manufactured by Davis-

EMU. Each pump is driven by a 7.4 HP

electric motor. S1udge is wasted from

the ICEASTM reactor basins during the

aeration portion of each cycIe. Waste

sludge flow from all four existing ICEASTM

F29



JRI.¡CO 3L93
March L995
Rev. Dec.1995

reactor basins is metered at the existing
$Iaste Sludge Flow Meter located on a

common discharge line for all four exist-
ing waste sludge pumps. Waste sludge

handling facilities are currently being

upgraded under a separate project.

The existing waste sludge pumps do not

have adequate capacity for the expanded

Hiwassee River trlastewater Treatment

Plant. The existing waste sludge pumps

will be replaced with four (4) new verti-

cally mounted, dry pit, vortex type pumps

housed in two nerÄ,r above-ground waste

sludge purnping stations located at the

north and south ends of the existing

ICEASTM reactors. I{astewater treatment

plant operators have expressed the desi-re

to avoid the use of submersible pumps in
the expanded. wastewater treatment pJ-ant

where possible. The new waste sludge

pumps will have a capacity of 450 GPM at

an approxirnate 50 feet total dynarnic

head. Each nehr pump will be driven by a

20 HP electric motor. The layout for the

proposed replacement waste sludge pumping

stations is depicted on Exhibit No. 7.
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The volume of sludge which must be wasted

during aeration to achieve required mass

sludge wasting rates is highest when

sludge is wasted during the aeration
portion of each cyc1e. The existing
sludge punp suction configuration a11ows

sludge to be drawn from a single location

in each basin. If sludge wasting is
attempted during the settJ-ing or decant-

ing portion of a cyc1e, rrrat holing'l

occurs in the sludge blanket after a

short pumping duration. During expansion

of the Hir¿assee River Wàstewater Treat-

ment Plant, a suction manifold piping

system will- be added to each existing
fCEASTM reactor basin to allow waste

sludge withdrawal from several locations

in each basin. This arrangement will
provide operators with the option to

waste sludge during the aerating, set-

tling or decanting portions of a cycle

without rrrat holingtt occurring.

Control/Electrical System

All functions rel-ated to the operation of

the existing ICEASTM reactor are automati-

6)
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cally controlled by a Model 21,7 PLC manu-

factured by Allen-Bradley Company, Inc.

Due to the inprovements in PLC technology

since the tiwassee River lfaste¡rater

Treatment Plant tras constructed, the

existing PLC ¡riII be removed and replaced

with a nelt PLC programmed to control, both

the existing and proposecl ICEÀSîM reac-

tors as part of the Hinassee River tlaste-

¡rater Treatment Plant expansion. The

existing motor control center (lfcC) pro-

vided by Austgen-Biojet ¡rill be renoved

and replaced with a neÌr solid state MCC

for all motors controlled by the control/
electrical systen furnished by Austgen-

Bioj et.

D¡¡='ì rr-'l-'i an n€ À'ì'l-arnr.|. i r¡a Àar¡# i nn ñarr'l noo

r_) General

Since construction of the Hiwassee River

Wastewater Treatment Plant, advances have

been made in wastewater aeration device

technology which could offer substantial

savings in wastewater aeration system

life cycÌe cost. Three (3) types of

aeration devices are considered appro-

priate for the cyclical activated sludge
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process. These include jet aeration,

nonporous rrcoarse bubblerf diffusers and

perforated membrane disc trfine bubblett

dif fusers. Porous rrf ine bubblerr dif -
fusers are not considered appropriate for
the cyclical activated sludge process due

to their tendency toward fouling by the

formation and accretion of a biofilrn

layer on the diffuser.

The advantages, disadvantages and life
cycle costs of aeration systems incor-
porating each of the three aeration

devices considered appropriate for the

cyclical activated sludge process are

presented for the expanded. Hiwassee River

llastewater Treatment P1ant.

Jet Aeration

The existing ICEASTM reactor utilizes a

jet aeration system for oxyg:en transfer

and rnixing energy. The jet aeration

system combines liquid pumping with air

diffusion. The punping system recir-

culates liquid in the reactor basin,

ejecting it through a nozzle assembly.

The existing jet aerators are configured

as longitudinal directional aerators.
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The jet aerators and associated píping

are of fiberglass reinforced plastic

construction.

The existing jet aeration system de-

scribed in Paragraph F.6.b.4) appears to
be adequate for reuse in the expanded

Hiwassee River Wastewater Treatment Plant

if the ai-r supply conf iguration is re-

vised. as described in Paragraph F.6.b.4).
If jet aeration is selected for use in
the expanded Hiwassee River lrlastewater

Treatment Pl-ant, the new ICEASTM reactor

will be equipped with a jet aeration

system identical to the existing jet

aeration system, excepL that vertically

mounted, dry-pit type aeration pumps wiLl

be used instead of the submersible type

aeration pumps utilized in the existing

system. This change is based on comments

from Cleveland Utilities Wastewater

Treatment P1ant operators.

Nonoorous Coarse Bubble Diffuser

Nonporous coarse bubble diffuser aeration

devices are an established aeration tech-

nology with well documented operating

characteristics. The nonporous coarse
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bubble diffuser aeration system evaluated

for use in the expanded Hiwassee River

Wastewater Treatment Plant is the Sani-

taire fixed orifice, stainless steel

fixed header system manufactured by I^Iater

Pollution Control Corporation. Nonporous

coarse bubble diffusers have relatively

large openings for air dispersion into
the reactor basin resulting in relatively
larg:e bubbles. This large opening re-
duces opportunities for clogging. The

coarse bubble diffusers evaluated for the

Hiwassee River lrlastewater Treatment Plant

expansion are attached to six stainless

steel longitudinal headers in each reac-

tor basin and one stainless steel trans-

verse header in the prereact zone of each

reactor basin. The system evaluated

includes 288 diffusers in each reactor

basin (including prereact zone), each

with 3/4-inch fixed orifices. Mixing is

accomplished by the buoyant action of the

coarse bubbLes rising from the reactor

basin floor.
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4') Perforated Membrane Disc Diffusers
Membrane diffusers utilize mechanically

created preselected patterns of small,

individual orifices (perforations) in the

rnembrane to alIow passage of air through

the material. A new type of perforated

diffuser has been introduced within the

last decade. It consists of a thin flex-
ible membrane usually rnade from an elas-
torner. The patterned orif ices in the

membrane material are intentionally made

during the manufacturing process. There-

fore, this neb/ generation of membrane

diffusers is referred to as rrperforatedrt

membrane diffusers.

Most elastorner membranes are made from

ethylenepropylene dj-mer (EPDM) . Although

the main ingredient may be EPDM, proprie-

tary additives are usually j-ncluded to

enhance the material- characteristics. As

a result, it may not always be possible

to establish membrane characteristics or

physical properties sirnply by consulting

a table in a reference text or handbook.
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After the membrane material is produced,

air passages are created by punching or

cutting minute holes or slits in the

membrane. When the air is turned on, the

material expands. Each hole acts as a

variable aperture opening; the higher the

airflow rate, the greater the size of the

opening. When the air is turned off, the

membrane relaxes down against its support

base and a seal- is formed between mem-

brane and support in systems where the

membrane area conforrns to the support.

This closing action will reportedly eli-
minate or at l-east minimize the backflow

of liquid into the diffuser

Perforated membrane diffusers have been

developed over the last l-0-15 years in

the United States and Europe. The most

significant advantage claimed for the

perforated membrane diffuser is that its

smooth surface and apertures may be more

resistant to fouling than are other types

of fine bubble diffuser media. Per-

forated membrane diffusers are construc-

ted as discs and as tubes. Because of

thej-r inherent shape, it is difficult to
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obtain air discharge around the entire
circumference of the tubes. Only disc

type perforated membrane diffusers are

considered for the expanded Hiwassee

River lrlastewater Treatment P1ant.

One of the disadvantages of the per-

forated membrane diffusers is that el-as-

tomer materials can experj-ence physical

property changes with tirne. These

changes depend, to varying degreesr oD

the material used, their shape and dímen-

sions, and environmental conditions.

Changes in perforated rnembrane diffuser
properties can affect the backpressure

and airflow from blowers supplying air

and the oxygen transfer efficiency of the

aeration system. EDPM can experience

various physical property changes with

time when used as wastewater aeration

devices.

Conditions that can substantially affect
perforated membrane performance and life
include hardening or softening of the

material; Ioss of dimensi-onal stability

through creep, absorptive and/or extrac-

tive exchange with wastev¡ater; and chemi-
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cal changes resulting from environmental

exposure.

Àbsorption by the membrane of various

constituents, including oils, can result
in softening of the rnembrane with volum-

etric changes and subsequent dimensional

changes. Membrane creep, which may be

j-nfluenced by these factors, will reduce

oxygen transfer efficiency in some cases.

It may also be accompanied by a reduction

in back pressure on the blower supplying

air to lower than the original value

after cleaning. This reduction is not

recoverable by known maintenance proce-

dures.

In order to determine if the wastewater

treated by the expanded Hiwassee River

Wastewater Treatment Plant will affect
perforated rnembrane diffuser properties,

a pilot study is being undertaken in the

existing ICEASTM reactor. The pitot study

includes a pre-installation analysis and

characterization of the perforated mem-

brane disc diffuser and a post instal-

l-ation analysis by a conmon independent

laboratory to determine any changes in
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the membrane properties. This pilot

study will continue for a six month nini-
mum period and for as long as possible

prior to the necessity to select an aera-

tion system alternative.

The major rnanufacturers of perforated

membrane disc diffusers are:

Sanitaire, Division of lriater Pollu-

tion Control Corporation,

Aeration Engineering Resources Cor-

poration (Aircor),

Eimco Process Equipment Company, and

Envirex

Due to the possible differences in EPDM

materials caused by proprietary addi-

tives, only those manufacturers who con-

duct a pilot study ín the existing ICEASTIT

reactor will be considered. Sanitaire

has completed a pilot study. Aircor and

Eimco have pilot studies underway. En-

virex declined to perform a pilot study.

Due to the relative lack of operating

history available for perforated membrane

discs used in cyclical activated sludge

systems, visits to existing cyclical
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activated sludge facilities with at least

one year's operating experience should

provide valuable information. Known in-
stallations include:

Phillipsburg, New Jersey
3.5 McD Municipal $Tastewater

Treatment Plant
Eimco diffusers

Marshalltown, Iowa
Sanitaire diffusers

Holbaek, Denmark
Sanitaire diffusers

The perforated membrane disc aeration

system evaluated for the Hiwassee River

Vtastewater Treatment Plant expansÍon

includes a full basin floor coverage grid

layout incorporating 247O discs having a

9-inch diameter in each basin. Mixing is

accomplished by the buoyant action of the

fine bubbles rising from the reactor

basin floor. Some manufacturers provide

discs with diameters other than f-inches.

If these discs are selected, the total

number required will vary from the number

used in this evaluation.

Cl-eveland Utilities will require that a

replacement technology warranty be pro-

vided by the supplier of perforated mem-
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brane discs against the failure of the

devices to perform adequately over a

minimum life in the event perforated

membrane discs are the selected aeration

device alternative.

Life Cycle Cost Analysis

A life cycle cost analysis using the

present worth method T¡/as performed for
each of the three aeration systems evalu-

ated in order to compare the relative
capital and operational costs associated

with each alternative. The present worth

method utilized indicates the funds re-
quired in L995 to pay all unique costs

necessary to install and operate each

al-ternative for a 20 year period. Future

operating and maintenance costs are as-

sumed to be invested at a constant rate

of return. Costs which are conmon to

each alternative are not included in the

analysis; therefore, the present worth

values calculated do not represent actual

total present worth costs for each alter-
native but do represent actual present

i,iorth cost dif ferences f or each alter-

native.
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The assumptions

cost are listed
used for this life cycle
j-n Appendix A.

The resuLts of this life cycle cost ana-

lysis are listed in Tab1e No. F-2.

Table No. F-2
Summary of Life Cycle Cost Analysis

Aeration System Alternatives
Hir¡assee River .Ëi5:i5ã ffii:iinÈ Plant Expansion

JRV¡CO 3193

Capital Costs in
1995 Dollars

Material Replacement
Costs in 1995
Dollars

Non-Porous
Coarse Bubble

Svstem

s0

Perforated
Membrane Disc

Svstem

$

s$iilfffti"qg$ $:sij*$jgiä$aÆ s e*êili$fgg

First Year's Por^rer
Cost in 1995Dorlars S $.9;Íl::i:i+B$ S.,$,ç*ì#ì#S$ $'?:+jg:üjiEil.#

Jet
Svstem

so
ln

5l

Present Worth $ãiiji,4,'9ffi::FÅFj ç'$ . $ii*'*#; çfriir?r#r9+:¡$il:H

6) Advantages and Disadvantages of Various

Aeration Devices Evaluated

Advantages and disadvantages of the three

aeration devices are listed in Table No.

F-3.

Note: Following the initial revien of

aeration device alternatives, Cleveland

Pffi:EsÐyears
10&L5
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ADVANTAGES AND DTSADVÀI
ALTERNATIVE AERATION S:

HIWASSEE RIVER WASTEVIATER TREAÎMEN
CLEVELAND UTILITIE
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COARSE BUBBLE SYST

t Lo
tr
c]-

D]

LI
hi
fo
sy

2

rd

È
lÞ

Following the
alternatives 'elected not to
alternative.

initial review of aeration device
Cleveland Utilities management
consider further the jet system

1. Existing sYstemi
operators are fami-
liar with oPeration.

Established techn-
ology for cyclical
activated sludge
systems.

Allows mixing with-
out aeration which
is necessary for
biological total
nitrogen removal and
biological PhosPho-
rous removal.

3

2

Pumps required for
mixingi requires
most mechanical
equipmenti has
highest maintenance
requirements.

Highest tife cYcle
cost.

2

1 Established tech-
nology for cyclical
activated sludge
systems.

Diffuser system is
all stainless steel
construction.

Blowers provide
aeration and mix-
inq.

Life cycle cost
lower than jet sYs-
tem.

4

3

2

1

ADVANTAGES DISADVANTAGES ADVANTAGES

JET SYSTE},Í
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d

Utilities management elected not to con-

sider further the jet system alternative.

Proposed ICEASTv_évstem

f-) General

The proposed ICEASTM systern wiII consist

of a four basin reactor. Flow will be

equally divided into each basin at a

central flow division structure by means

of bottom opening weir gates and will

enter each basin continuously. The con-

tents of each basin wiLl be aerated,

settled and decanted in cycles synchro-

nized with the four basins in the exi-st-

ing ICEASTM reactor following a pre-set

protocol. The cycle protocols for the

existing and proposed ICEASTM reactors in

the expanded Hiwassee River Wastewater

Treatment Plant are depicted and de-

scribed on Exhibit No. 6.

2) Tank Confiquration

The configuration of the proposed ICEASTM

reactor basins is depicted on Exhibit No.

2. This configuration incorporates char-

acteristics deveJ-oped through experience
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with other successfutly operating cycli-
cal activated studge systems.

Decanters

Each proposed ICEASTM reactor basin will

be equipped with decanters and drives

identical to the decanters and drives

included in the existing fCEASTM reactor

described in Paragraph F.6.b.3) with the

following exceptions:

the current Austgen-Biojet scum

baffle design wil-I be provided;

the current Austgen-Biojet

bearing ring sub-assernbly

provided.

seal and

will be

Aeration Svstem

The proposed ICEASTM reactor will be

supplied with oxygen by the sel-ected

aeration system alternative described in

Paragraph F.6.c.

The air supply piping from the proposed

blov¡ers will be configured to al-Iow one

blower to supply air to onl-y one basin

during the aeration portion of each

cycle, thereby assuring positive control
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of the oxygen/air volume provided to each

basin throughout the aeration cycle.

Sludge $Iastinq Svstem

One waste sludge pump will be provided

for each new ICEASTM reactor basin. The

new waste sì-udge pumps wil-l- each have a

capacity of 450 GPM at an approximate 50

feet total dynamic head. This capacity

will allow adequate mass sludge wasting

at the ultimate expanded wastewater

treatment plant capacity for MLSS concen-

trations down to l-,500 rng/1. The new

waste sludge pumps will be the vertically

mounted, dry-pit, vortex type and be

driven by 20 HP electric motors. The two

waste sludge pumps for the two northern-

most proposed ICEASTM reactor basins will

be housed in a below qround structure

located at the center of the northern end

of the proposed ICEASTM reactor. The two

waste sludge pumps for the two southern-

most proposed ICEASTM reactor basins will

be housed Ìikewise at the southern end of

the proposed ICEASTM reactor. The layout

for the proposed waste sludge purnping

stations is depicted on Exhibit t¡o. 7 .
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Suction piping for each new waste sJ-udge

pump will be designed to allow sludge

withdrawal from multiple locations in
each ner^¡ ICEASTM reactor basin. This

arrangement should allow sludge wasting

to occur during aeratinq, settling or

decanting portions of each cycle.

The discharg:e piping frorn eactr new waste

sì-udge pump will be routed to the pro-

posed S1udge Metering and Sanpling Struc-

ture. This proposed structure is depic-

ted on Exhibit No. 7A. During detailed

design, installation of an on-line sludge

concentration sensor will be evaluated as

a means to more accurately control tlre

mass of sludge wasted each day. The

arrangernent of the proposed discharge

piping will be evaluated during detailed

design to determine if stúAge transfer

between the new ICEASTM reactor basins can

be accomplished.

Control/ Electrical Svstem

All electri-c motors associated with the

existing and proposed ICEASTM reactors

wilt be automatically controlled through

6)
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a new PLC based controÌ system. Prinary

system components will be manufactured by

Allen-Bradley Company, Inc. The new PLC

based control system will incorporate the

following features:

Two Allen Bradley Model 5/4O PLC's

connected to provide a rrhot backuprl

and located in the Laboratory/Admin-

istration Buil-ding. One spare Model-

5/40 PLC will be provided.

I/O modules located in the existing

and proposed Blower Buildings. The

I/O module in the existing Bl-ower

Building wilJ- replace the existing

Allen Bradley Mode1 21-7 PLC. These

I/O modules will be connected to the

new ModeL 5/40 PLC system via redun-

dant Allen-Bradley Remote f/O

LinksrM.

Panel Mate Power Series 4OOO elec-

tronic operator interfaces manufac-

tured by the Eaton Corporation will

be provided with the PLC and at each

f /O rnodule. These interfaces will

include color graphics and touch
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screen control on a 14-inch CRT

Mate interface unit

vided.

capability to
wastewater treatment plant

system.

One spare Panel

wilL be pro-

the

SCADA

The new electrical system provided with

the ICEASTM control system will include

ner^r motor control centers, featuring
solid state starters, for all motors con-

trolled by the ICEASTM control system.

The motor control centers wiLl- be located

in the existing and proposed Blower

Buildings and wilt include I'hand-of f -
automaticrr (H-O-A) switches for each

motor to al-1ow bypass of the fltû,ei:i:::::ifii*:lräd
.:¡¡iäiräüiiiiältli:{idi.}};i!:

äI¡:Ë:CIrträ#,#ç control system.
::::::::::::::::::::::::::::i::::::::::::::::::::::::::::::::i

7. Disinfection
a General

Disinfection of treated ef f l-uent from the

existing ICEASTM reactor at the Hiwassee River

Wastewater Treatment Plant is accomplished by
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chlorination. In order to meet current and

proposed NPDES Permit effluent total residual
chlorine concentration lirnitations, dechlori-
nation is included in the disinfection process

following a contact time after chlorination
adequate to achieve required fecal coliform

destruction. Dechlorination is currently
accomplished with sulfur dioxide addition.

The United States Environmental Protection

Agency has recently started investigative

studies and opened a public forum regarding

the use of chlorine as a wastewater disin-
fectant. Initial reactions to these efforts
indicate that chlorine coul-d be banned as a

wastewater disinfectant at some time in the

future. Due to the national- and international
political irnplications of a ban of chlorine as

a wastewater disinfectant, âD estimate of the

outcome of these efforts cannot be made with

any degree of certainty. Due to this consi-

deration, Cleveland Utilities Water Division

manaqement requested that disinfection by

ultraviolet radiation be considered as an

alternative to disinfection using chlorine and

sulfur dioxide.
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Hydraulic limitations of the existing S4-inch

outfall to the Hiwassee River at the 1OO year

recurrence flood river leve1 dictate separate

disinfection facilities for the existing and

proposed ICEASTM reactors regardless of the

disinfection alternative selected. FIow r.t"=
and durations during decanting frorn each

ICEASTM reactor wiÌ1 define the hydraulic

loading to the selected disinfection process.

The expected hydraulic loadings and durations

to the individual disinfection unit serving

either the existing or proposed ICEASTM reac-

tor, regardless of the disinf ection al-ter-

native selected, are listed in Tab1e No. F-4.

Table No. F-4
Hydraulie Loadings and Durations to Individual

Disinfection Units
Hiwassee River Wastewater Treatment Plant Expansion

Cleveland Utilities
JRWCO 3193

ICEASTM
Cycle
Protocol

4 Hours(r)
3 Hours(2)
2 Hours

FIow Rate Into
Disinfection

Units
(GPM)

7,775
10,366
15,550

Range of
Durations of
Flow Rates
{Minutes )

10.6 to 60.O beginning every 60 minutes
34.1 to 43.O beginning every 45 minutes
Expected to occur only under exceptional
circumstances

4 hour cycle is expected to occur approximately 98.6
percent of the time.
3 hour cycle is expected to occur approximately 1.4
percent of the time.

Notes: (1)

(2)
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Estimated durations of these fLows are based

on the statistical distribution of flow data

f or the period frorn January i-990 through

December L992.

b. Exi sti no lli s i nf ect-i on Faci 'l i t i es

The existing chlorination/dechlorination

disinfection facilities consist of the fol-
lowing:

Two (2) 2,OOA pounds per day (PPD) chlor-
inators manufactured by Capital Controls

Company, Inc.

One (1) 8,000 PPD chlorinator manufac-

tured by Capital Controls Company, Inc.

One (1) 500 PPD sulfonator manufactured

by Wallace and Ti-ernan and one (1) l-r000

PPD auxiliary sulfonator manufactured by

Capital Controls Company, Inc. The sul-
fonator was placed in service in January

1995.

Scales for eight (8) ton cylinders of

chlorine.

Scales for four (4) ton cylinders of

sulfur dioxide.

Storage area for twelve (12) ton cylind-

ers of chlorine and/or sulfur dioxide.
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One (1) chlorine contact chamber with

approximate 303 feet I inches by 15

feet outside dimensions and a center

longitudinal baffle walI bisecting the

chamber along its length. Water depth at
the l-5,550 GPM (22.39 McD) maximum pos-

sible decanting flow rate witl be appro-

xinately 7.6 feet.

Existing equipment provides two auxiliary
chlorinators, but no auxiliary sulfonator for
operation under current conditions.

Chlorine is currently added to the wastewater

as a hypochlorj-te solution. No special mixing

of hypochlorite solution with wastewater flow

is currently provided at the hypochlorite

solution injection point. The average chlor-

ine dosage during the period from January 1990

through December t992 is 3.22 mg/I. The

sulfur dioxide dechlorination system has been

in operation since January 1995. Wastewater

treatment plant operators report sulfur dio-

xide usage is approximately two-thirds the

chlorine usaqe.

The existing chlorine contact chanber is
divided longitudinally into two compartments,

F-54



JRWCO 31-93
March 1995
Rev. Dec. 1-995

each having 303 feet - I inches by 7 feet - 6

inches approximate dimensions. These dimen-

sions yield a 40.5:1 tength to width ratio.
Tennessee Department of Environment & Conser-

vation, Division of Water Pollution Control-

rrDesign Criteria for Sewage Worksrr recommend a

minimum 30:L length to width ratio. Either

compartment may be taken out of service by

means of inlet and outlet sluice gates without

affecting flow through the other compartment.

Each compartment is fitted with three (3) sets

of over and under baffles to protect against

hydraulic short circuiting. The top (i.e.
rrunderrr ) baf f les collect f loating solids and

the bottom (i.e. rroverr') baffJ-es make cleaning

the dewatered chlorine contact chamber diffi-

cu1t. The large length to width ratio of the

chlorine contact chamber compartments make

these baffles unnecessary. The removal of

these baffles will be incorporated into the

expansion of the Hiwassee River Wastewater

Treatment Plant if disinfection by means of

chlorination and dechl-ori-nation is continued.

Chlorination/Dechlorination Alternative

Flow from the existing ICEASTM reactor basins

wiII continue to díscharge from the reactor

basins through the existing 36-inch diameter

c
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decanter effluent lines into the existing 48-

inch diameter headers and into existing Man-

hole E-1 if chlorination/dechlorination is the

sel-ected process for disinfection at the

expanded Hiwassee River Wastewater Treatment

P1ant. Chlorine will continue to be injected
into the wastewater in Manhole E-1-. FIow will
continue through the existing 48-inch line
from existing Manhole E-1 into the inlet of

the existing chlorine contact chamber. The

chlorinated wastewater will normally sptit and

flow through both compartments in the chlorine

contact chamber. Sul-fur dioxide solution wilL

continue to be added to achieve dechlorination

at the inLet to the Effluent Flow Meter struc-

ture by means of a static diffuser.

Projected chlorine and sul-fur dioxide usage

for the years 1-995 through 201-5 are listed in

Table No. F-5.

These projected usages are based on a 3.32

nq/1 chlorine dosagie, a 2.22 ng/l sulfur dio-

xide dosage and a projected uniform annual

increase in flow between the years L995 and

2015. The assumed chlorine dosage is the

average dosage during the period from January

l-99o through December L992. The assumed
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Year

199 5
1996
t997
1998
1999
2000
2001
2002
2003
2004
200s
2006
2007
2008
2009
2010
2011
2012
2013
20t4
2015

!{astewater Treatment Plant
Influent Flow(r)

IMGDì

rt.92
12.26
72.59
12.93
t3.26
13. 60
13.93
]-4.27
14. 60
l.4.94
ls.28
ts.61
L5.95
]-6.24
16.62
16.95
L7.29
L7.62
17 .96
18.29
18. 63

sulfur dioxide dosage is two-thirds the aver-

age chlorine dosage and is based on two months

experience with sulfonation. The flows in
year l-995 are taken from Table No. B-l-. The

flows projected in year 2015 are taken from

Tab1e No. D-2 . The proj ected cost f or chl-or-

ine and sulfur dioxide in the year 1995 is
approximately $50,000. The projected unin-

flated cost for chlorine and sulfur di-oxide in
the year 201-5 is approximately $78,000.

Table No. F-5
Projected Chlorine and Sulfur Dioxide Usage

From Year 1995 Through Year 2015
Cleveland Utilities

JRWCO 3l-93

Chlorine
Usage

I Lbs /Dav ì

330
339
349
3s8
367
376
386
39s
404
4t4
423
432
442
451_
460
469
479
478
497
506
516

Sulfur Dioxide
Usage

I Lbs /Dâv ì

22t
227
233
239
246
2s2
2s8
264
270
277
283
289
295
301
308
314
320
326
332
338
34s

Notes: (1) FIow is weighted average of projected 85th percentile
winter and summer seasonal flows.
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Maximum chl-orination and suLfonation rates are

determined by decanter f l-ow rates. The max-

imum decanter fiow rate listed in Table No. F-

4 is l-5,550 cPM. This decanter flow rate will
require chlorination and sulfonation capaci-

ties of 620 pounds per day and 4L4 pounds per

day respectively to provide the chlorine and

sulfur dioxide dosages used to derive the

usag:es listed in Table No. F-5.

If chlorination/dechlorj-nation is selected as

the method for disinfection in the expanded

Hiwassee River inlastewater Treatment Pl-ant, the

following items of work will be incorporated

into the expanded plant.

The two (2) existing 2rOO0 PPD chlorina-

tors wilt be reused. one chlorinator

will be dedicated to disinfection of

decanted flow from the existing ICEASTM

reactor and one chlorinator wilI be dedi-

cated to disinf ecti-on of decanted f Iow

from the proposed ICEASTM reactor.

The one (1) existing 8,000 PPD chlorina-

tor wil-l be reused as an auxiliary chl-or-

inator for both ICEASTM reactors.

The one (1) existing l-,000 PPD sulfonator

will be reused and dedicated for dechlor-
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ination of the decanted flow from the

existing ICEASTM reactor.

One (1) new 500 PPD sulfonator will be

added for dechlorination of the decanted

flow from the proposed ICEÀSrM reactor.

The existing auxiliary Capital Controls

sulfonator will serve as an auxiliary
unit for both ICEASTM reactors.

Two (2) new chlorine induction units will
be provided for chlorine injection to

improve the efficiency of chlorination at

the point of injection into the waste-

water flow. One unit will be installed
in existing Manhole E-1 to inject chlo-

rine into the decanted flow frorn the

existing fcEÀSrM reactor and one unit will

be installed to inject chlorine into the

decanted fl-ow from the proposed ICEASTM

reactor. Chlorine induction units can

inject chlorine gas into wastewater with-

out the use of solution water. During

detailed design use of chlorine gas

rather than hypochlorite solution will be

evaluated to reduce the dernand on the

effl-uent water reuse system.
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The over and under baffles in the exist-
ing chlorine contact charnber witl be

removed.

Repair or replace the leaking sluice
gates at the inlet to the existing chlor-
ine contact chamber.

Construct a weir wall at the outlet from

the existing chlorine contact chamber.

A new chlorine contact chamber si-milar to
the existing chlorine contact chamber,

but without the over-and-under baffles,
will be constructed with the new ICEASTM

reactor.

During detailed design, the appropriate

building codes officials wifl be in-uer-

viewed to determine if the requirements

of the 1-988 edition of the Uniform Fire

Code and the L991- edition of the Standard

Fire Prevention Code (SBCCI) related to

chlorine gas storage facilities must be

incorporated into the Hiwassee River

Wastewater Treatment Plant expansion.

These requirements could require a gas

treatment and containment system for

accidental releases of chlorine gas.
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d. Ultraviolet Disinfection Alternative
Ultraviolet, light is an established bac-

tericide and virucide. It is a physical

disinfection agent and does not produce any

toxic residuals. Although certain chemical

compounds may be altered by ultraviolet radia-
tion, enerçty levels used for disinfection of

wastewater are too low for this to be a cause

for concern.

Advantages of disinfection using uftraviolet
light, are its simplicity, lack of impact on

the environment and aquatic life, and minimal-

space requirements. The likelihood of produc-

ing harmful chemicals in the wastewater is
negl-igibIe. Required contact times are very

short, oñ the order of seconds rather than

minutes. The equipment is simple to operate

and maintain.

Disadvantages of disinfection using ultravio-

let light include fouling of the quartz lamps

which must be dealt with on a regular basis.

Fouling is normally corrected by mechanical,

sonic, or chemical cleaning. Also high sus-

pended solids concentrations, color, tur-

bidity, and soluble organic matter in the
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wastewater can react v¡ith or absorb the ultra-
violet radj-ation reducing the disinfection
perf orrnance.

The feasibility of disinfection of the treated
effluent from the expanded Hiwassee River

$Iastewater Treatment Plant using ultraviolet
fight rlras investigated in detail with Trojan

Technologies, Inc., a leading manufacturer of

ultraviolet disinfection technology. The

conclusion reached based on the findings of

the investigation is that the use of ul-tra-

violet light for disinfection at the expanded

Hiwassee River I{astewater Treatrnent Plant is
not feasible. Information gathered during the

investigation supporting this conclusion

include the following.

The cost of the two (2) ul-traviolet dis-

infection units necessary to disinfect

the decanted flow from the existing and

proposed ICEASTM reactors is approximatety

$660rooo. This cost does not include the

cost of modifications to the existing

chlorine contact chamber or construction

of a new disi-nfection structure at the

proposed ICEASTM reactor.
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Ultraviolet lamps are designed to be

cycled on and off a maxÍmum of four times

per day. Operation of an ICEASTM reactor

in the four hour cycle mode would require

the ul-traviolet lamps be cycled on and

off 24 times per day. Annual lamp

replacement costs for two (2) ultraviolet
disinfection units due to premature fail-
ure caused by the excessive on-off
cycling is estimated between $42,ooo and

$84,000. The lamps can be placed in a

low power or rridlerr mode when decanting

is not occurring: to avoid the 24 on-off

cycles.

Estimated annual power cost for two (2)

ultraviolet disinfection units is ap-

proxj-mately $87, 000. Approximately 46

percent of the time the units woul-d be on

in the tridlert mode and no flow would be

discharging from the ICEASTM reactors.

Trojan Technologies, Inc. declined to

pursue the project unless an equalization

basin is constructed prior to the disin-

fection units.
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8. Effluent FIow Meter

FIow discharged frorn the existing ICEASTM reactor

enters the existing effluent flow meter. The

existing effluent flow meter is a Parshall flume

with a 36-inch throat. The flume can accurately

measure flow rates up to 33.0 McD. The existing
effluent flow neter wilt remain in service. No

work is proposed at the existing effluent flow

meter during expansion of the Hiwassee River Waste-

water Treatment Plant.

A nev/ effluent flow meter will be constructed as

part of the expanded Hiwassee River Wastewater

Treatment P1ant. FIow discharged from the proposed

ICEASTM reactor will enter the nehr effluent flow

meter. The new effluent fl-ow meter wilL include a

36-inch Parshall flume configured similar to the

existing effluent flow meter structure. Individual

flows from the existing and proposed effluent flow

meters will be indicated, then added together for

totalized effluent fl-ow from the expanded Hiwassee

River l,Iastewater Treatrnent Plant.

A new effluent sampling station will be designed to

coìl-ect effluent wastewater samples from the com-

bined discharges of the existing and proposed

ICEASTM reactors.
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9 Effluent Water Reuse System

The capacity of the existing effluent water reuse

system will be evaluated during detailed design

relative to the recycled effluent water needs of

the expanded Hiwassee River lrlastewater Treatment

Plant and the neh¡ Sludge Handling Facilities cur-

rently under construction. If these needs exceed

the capacity of the existing effluent water reuse

systern, the systern will- be upgraded durinq the

expansion of the Hiwassee River Wastewater Treat-

ment P1ant to meet required needs.
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G. Proposed l{aster,,¡ater Treatment Plant Control and Monitor-
i nrr Qrzetarn

Control of electric motor driven devices at the Hiwassee

River Wastewater Treatment Pl-ant is currently accom-

plished by the existing PLC based control system for
motors related to the fCEÀSrM process and at local
itiä#'t$:t control stations for all other motors. Monitoring
i!¡i::i!Ìl::ä::li::i:::..r::iì

of various wastewater treatment plant devices, process

instruments and flows at the Hiwassee River Wastewater

Treatment Plant is currently accomplished by means of

indicator lights, totalizers, i-ndicators, record.ers and

alarm annunciators in a conventional vertical monitoring

panel, along with a nodífied personal computer driven

SCADA system utiLizing

ffir: cleveland Utilities management desj-res to continue

this control protoco

and to

revise the monitoring protocol by elirninating the

monitoring panel and its associated devices and monitor-

ing all wastewater treatment plant functions using a

personal computer rua¡Se SCADA system variant incor-
porating monitoring functions but no control functions.
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The rrmonitoring onl-yrr SCADA system

i$S$,,$;*,.*$;ï¡lç will incorporate the followins :

Provide capability to change time inputs for auto-

matically controlled variable time based functions

throughout the wastewater treatrnent plant.

Produce time versus concentration value charts for
data supplied by continuous reading dissolved

oxygien meters l-ocated in each ICEASTM basin.

Produce time versus f l-ow

supplied by the influent

meters.

vaLue charts for

and two effluent

data

flow

Provide run status and run time for all- el-ectric

motors.

Provide an al-arm function which will override any

other software function when an alarm indicator
produces a signal signifying an activity identified

as an alarm occurs.

Provide totalization and indication of all metered

flows within the wastewater treatment plant incl-ud-

ing influent, effluent and waste sludge.

Interface with data generated at the nelr Sludge

Handling Facilities.
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Interface with data generated by the ICEASTM pLC

based control system.

Provide rav/ data to

with access security.
remote monitoring locations
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H Þrrrn¿rq.orì El ar.f ri na arÞI I^I

Primary electrical service and the auxiliary generator

for the existing wastewater treatment plant will remain

in the existing condition. Additional prinary electric
service for the electric motor driven devices associated

t^/ith the proposed additions to the Hiwassee River

I^Tastewater Treatment P1ant wil-I be provided as a separate

underground primary duct bank extending from the existing
porrer company primary pole and switch to a proposed 1000

KVA L2t47O-277/48O volt, 3 phase, 4 wire pad mounted

transformer to be located on the east end of the proposed

Bl-ower Building. Auxiliary pov/er for the electric motor

driven devices associ-ated with the additions to the

Hiwassee River Wastewater Treatment Plant which require

auxiliary power auxiliary pov¡er will be provided by a 60

KW engine generator set located adjacent to the proposed

additional primary transformer. This proposed electrical
power service arrangement provides for separate primary

and auxiliary electric power servj-ces for each of the two

ICEASTM reactors.

Determination of which electric motor driven devices

being added to the Hj-wassee River lrlastewater Treatment

Pl-ant require auxiliary povrer is based on guidance found

in Design Criteria for Mechanical, Electric, and Fluid

System and Component Reliabil-ity Technical- Bulletin
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PB-277 588 published by the United States Environmental

Protection Agency for Reliability Classification III.

one-line diagrams indicating proposed modifications to
the existing electrical systern are depicted on Exhibit
No. 10. One line diagrams indicating the proposed ne!,¡

electric service are depicted on Exhibit No. lL.
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ï Site Developrnent

The proposed site layout for the expanded Hiwassee River

lfastewater Treatment Plant is depicted on Exhibit No. 8.

Upon approval of this proposed layout by Cleveland

Utilities management, a geotechnical investigation wi1l
be undertaken.

Prior to development of a final site plan and at the

request of the CIeveland Utilities Vtater Department

management, a landscape architect will be consulted and

an estimated cost for landscaping the expanded Hiwassee

River lriastewater Treatment Plant will be provided to
Cleveland Utilities.
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J. Sut¡port Buildincrs

l- T,akloratorw/Àrlm'i ni e,1- r¡{-i nn Fìrri I Á nñl-

2.

The existing Laboratory/Administration Building
\^¡i11 be expanded to add two ne$/ offices and a ne!ü

office/cleaning supply storage room. Further

discussion with Cleveland Utilities lrlastewater

Treatment P1ant operators is necessary to develop

the proposed additional floor plan.

Maintenance Buildincr

No work is proposed at the existì-ng Maintenance

Building during the expansion of the Hiwassee River

I,Iastewater Treatment Plant.

Blower Buildinqs

No work is proposed at the existing Blower Building

during the expansion of the Hiwassee River l^Iaste-

water Treatment PLant.

A ne\^r Blower Building s j-rnilar to the existing
Blower Building will be constructed to house the

blowers providing oxygen to the new ICEAST* reactor,

and controls and the motor control center related
to the proposed ICEASTM reactor as part of the

expansion of the Hiwassee River Wastewater Treat-

ment Plant

3
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4 Chlorine Building

No work is proposed at the existing Chlorine Build-
ing as part of the expansion of the Hiwassee River

Wastewater Treatment Plant.

Generator Buildinq

No work is proposed at the existing Gen-

erator Building.

5
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K. Management of Oil and Grease Problem

An abnormally dense accumulation of oil and grease in the

inlet flow distrj-bution channel-s of the existing ICEASTM

reactor basins currently causes operation and maintenance

problems. Discharge of the contents of grease traps from

restaurants by septic tank hauLers is the suspected

source of this oil and grease.

After discussions with CleveIand Utilities managers

concerning various alternatives to protect the Hiwassee

River Wastewater Treatment P1ant from the detrimental

effects of the substantial oil and qrease loads generated

by the grease trap v¡astes, Cleveland Utilities has

elected to institute a program to prohibit discharge of

grease trap wastes at the Hiwassee River l^Iastewater

Treatment Pl-ant. As part of this program, Cleveland

Utilities is assisting grease gienerators with locating
alternative disposal- methods.
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L. Corrosion Problems

The existing Hiwassee River Wastewater Treatment plant is
located near a paper rnill and a chlorine manufacturing

facility. Both of these industries discharge acidic air
emissions. Existing carbon steel supports, fasteners,

and electrical enclosures at the Hiwassee River Waste-

water Treatment Plant have experienced severe corrosion.

In order to prevent severe corrosion of these items in
the expanded Hiwassee River lrlastewater Treatment Plant,

al-l steel supports, fasteners and electrical enclosures

will be constructed of 304 or 3l-6 stainless steel.
Solder joints wiII not be all-owed on any piping. Al-1

above ground electri-cal conduit shall be PVC coated.
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Preliminary Project Cost Estimate
Hiwassee River Vüastewater Treatment PLant Expansion

Cleveland Utilities
JRI^ICO 3l-93

Estimated Construction Cost

Item
Estimated

Cost

JRV,ICO 3l-93
March L995
Rev. Dec.1995

Sitework/Structure Excavation
Demolition
Grout Screw Pumps
Dewatering
Paving/Curbs/Walks
Fence and Grassing
Structure/Buitding Concrete
Masonry
Structural Steel/Miscellaneous Metals
Rough Carpentry
Roof ing/Waterproof ing/ Caulking
Doors / Frames /Hardware
Painting
Miscellaneous Specialties
Process Equiprnent
Instrumentation
Yard Piping/Process Piping
Plumbing/HVAC
Electrical
Permits/Gross Receipt Tax

Subtotal
Contingencies

TOTAI., ESTII,Í.ATED CONSTRUCTION COST

Estimated Development Costs

Engineering:

Preparation of Design Memorandum,
Specifications, Construction
Drawings and Contract Documents

Assistance with Bidding and
Award of the Construction Contract

$¡oz,3o4
30,562
3OrO00
L2 t574
54 tL63
5r985

2 | 688 ,522
47 ,329

223 t275
8 t37O

45,O84
27,OL3
75t4LO

L,g27
2t623,L94

329 , Og5
I t71-O ,7 02

32, OOO
750, 000

)q gn1

$403, ooo

TotaI
Cost

ç9,o32r400
900.000

s9r932,40O

1
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Estimated Develonment Cost lContinuedì

General Engineering During
Construction

Resident Construction
Observation

Construction Managerts Fee

TOTAL ESTIUATED DEVELOPI'ÍENT COSTS

TOTAIJ PRELIMINÀRY PROJECII BUDGET

Lab Testing
Engineer/Owner Trailer
Mass and/or Trench Rock Excavation
Stone for WalI Backfill
Elastomeric or Cement Based lrlaterproofing
Damproofing or lrlater Repellant Coatings
Thoroseal Coatings
Cranes and Hoist
Ownerts Protective Insurance
Flood Insurance
MBE/I,VBE Cost

Item
Estimated

Cost-

1-1-0, 000

l-60, ooo

Total
Cost

$685, ooo

310.O70

s995,07O

$tor 9zz r47o

sAY s11r000r000

Note:

The Estimated Construction Cost was developed by Brasfield & Gorrie
General Contractor, Inc. as construction manager for the Hiwassee
River lrlastewater Treatment Plant Expansion project. The cost
estimate includes the foll-owing exclusi-ons.

t_.
2.
3.
4.
5.
6.
7.
8.
o

1-0.
l_l-.
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l_.

2.

General Assumptions

Existíng jet aeration system in existing ICEAS* reactor

Ís adequate for reuse in existing ICEAS* reaótor.

Existing jet aeration system will be replaced with coarse

bubble aeration system or with perforated mernbrane

aeration system if either of these alternatives are

selected.

3 Existing blor,,¡ers can be reused for existing jet aeration

system in existing ICEAST* reactor basinsilli

4 New blowers required for coarse bubble aeration systein ffi
in existing

ICEASTM reactor wiII fit in existing Blower Buil-ding.

5 Existing air piping from existing Blower BuiJ-ding to

existing ICEASTM reactor is adequate for all aeration

system alternatives in existi-ng fCEAS* reactor basins.

6. Air piping between new Blower Buil-ding and new ICEASTM

reactor basins witl be same size, configuration and cost

for all- aeration system alternatives.

New Blower Building will be same size and cost for all

aeration system alternatives.

7
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I Jet aeration system in new ICEASTM reactor basins will
utilize vertical, dry-pit type aeration pumps housed in
reinforced concrete stations of same size as used at
Union City l{astewater Treatment Plant (85 C.Y. concrete).

No special air filtration system is required for per-

forated membrane aeration system.

10. Dissolved oxygen monitoring systen will be same for all
aeration system alternatÍves.

11-. Costs associated with electrical systerns are identical
for new blowers for all aeration system alternatives.

L2. Labor costs associated with instaJ-1ing all aeration

system alternatives are identical.

l-3. Life of all- aeration systern alternatives is 20 years.

1-4. fnterest rate or rrpresent worthrf discount rate is 82.

1_5. Current electric po$/er cost is $0.048 per KWH. Cost will

infl-ate at 0.5å per year.

1-6. Perforated membrane discs must be replaced every five
years. Current replacement costs will be inflated at 3?

per year.

frsummerrr is defined as the period from May 1 through

November 3O (21-3 Days). T,Iinter is defined as the period

from December 1- through April 30 (L52 Days).

9

L7.
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JRWCO 3193
March L995

Actual Oxygen Required (Summer)
Actual Oxygen Required (Vtinter)
Diffuser Submergence
Process Elevation
Àir Temperature
llastewater Temperature
Minimum Process Dissolved

Oxygen Concentration
Alpha

Beta
Submerged Oxygen Saturation

Concentration

Standard Clean I.Iater Oxygen
Transfer Efficiency at L0
Feet Subrnergence

Theta
Tau
Omega

7O7 Feet Above MSL
10OoF (Sunmer), OoF
24"C (Summer) , 8oC

Assumptions for Oxvgen Transfer Calculations

fii#iä$ffi
i+i$iîir.g$'IO. I 'Fe

Lbs/Day
Lbs/Day
et

(winter)
(winter)

2.o mg/L
0.45 for Jet System
0.55 for Coarse Bubble System
0.36 for Perforated Membrane
System
0.95

l-0.05 ng/l for Jet System
9.85 mg/l for Coarse Bubble

System
10.25 ng/I for Perforated
Membrane System

LSZ for Jet System
7.52 for Coarse Bubble System
2OZ for Perforated Membrane
System G 2 SCFM/Diffuser

1. O24
0.93
o -97

A 3



JRWCO 3L93
March 1-995

Assumptions Specific to Jet Svstem

Reuse existing jet aeration systern; reuse existing aeration
pumps; reuse existing blowers by throttling inlet; and add newjet aeration system to match existing for new rcEAsrM reactor
including jet diffusers, blowers and aeration pumps but use
vertically mounted, dry-pit type aeration pumps.

Construction Costs:

a. New Jet Diffuser System for 4
New Basins (Match Existing)

(2.L.: (21,3 Days) x (24 Hrs/Day)

"W x ($o.o¿elKwH)o.94

$ 5oo, ooo

$ 4OO,00O

$ ¿o, ooo

$ 255, ooo

$

$.$:tlgi5;äiiuo.$

$ #$Es:æE;¡
FirsË'Yêär

c

d

b. New Vertically Mounted, Dry Pit
Type Àeration Pumps For
4 New Basins (8 Pumps
Required e $50,000/Each)

El-ectrical lrlork for I New
Aeration Purnps (10å of Pump Cost)

Pumping Station Structures
for Dry Pit Type Aeration
Purnps (4 Required)

Three New Centrifugal Bl-owers

Total Construction Cost

First Year/s Power Costs:

Two Existing Blowers Throttled
for Summer Operation, Operating
2L3 Days at Summer BHP

(2) x (2]-3 Days) x (24 Hrs/Day)

" x ($o.o¿ell{!llH)o.94

b Two New Bl-owers Operating
273 Days at Summer BHP

ô

a

A-4

$ ;ç"iiirti:*:es¡First Yöär



JR$ICO 3193
March 1995

c.

d.

e

x 67 BHP x 0.7457
0.90

Two Existing Blowers Throttled
for l,Iinter Operation, Operating
L52 Days at Winter BHP

(2)_-X (152 Days) x (24 Hrs/Day)
x ry x (go.o4elK!rn)

Two New Blowers Operating
L52 Days at I.finter BHP

Four Existing Àeration Pumps
Operating 365 Days

(4) x (365 Days) x (24 Hrs/Day)

(2)-: (L52 Days) x (24 Hrs/Day)

" x ($0.048/KWH)o.94 $ #;,Ei*ia.gjË;l
Firs*t.'Y'ðär

Four New Aeration Pumps
Operating 365 Days

x ($0.048/rffH)

(24 Hrs/Day)
x ($0. 048lKwH)

: S iilti:ï$rç.iäjl
' !i:+:i.iit-.:::i.r:i.:::;:::::;: ,

rir!.åË'"Väär

= $ 93,369/
Fi-rst Year

$ 93,6t4/
Iirs!-Jeer
$ äsii:liiÏ,si6,

f

(4) x (36s Days)
60 RHP x 0 -7457x

x

0.90

TOTAIJ TIRST YEAR'S POTIER COST

A-5



JRhICO 3193
March L995

Assumptions Specific to Coarse Bubble Àeration System

Remove existing blowers and replace with three nehr blowers,
remove existing jet aeration system and replace with coarse
bubble aeration systern, and add ner¡r coarse bubble system for
ne$/ ICEASTÀ{ reactor including blowers and diffusers.
Construction Costs:

a. Remove Existing Blowers and
Modify Blower Building Piping
for New Blowers : $ ¿r5oo

Remove Existing Jet Aeration
System and Aeration Pumps : $ 71500

Six New Blowers $.ûffii$ffi
Nehr Coarse Bubb1e Diffuser
System for Eight (8) Basins

b.

c

d

TOTAI. CONSTRUCTION COST

:$

$æ,::#fi*ä¡¡¡';cm

A-6



JRI{CO 3193
March 1995

First Yearts Power Costs:

a. Four New Blowers Operating
2J-3 Days at Summer BHP

(4) x (2L3 Days) x (24 HrslDay)
* iäiËji* BHP x 0.7457

o.ä4 
- 

x ($0.048/Kv{H)

b. Four New Blowers Operating
L52 Days at Winter BHP

ITOTAL FIRST YEAR'S POIÍER COS:[

(4) X (]-52 Days) x (24 Hrs/Day)
t x ($0.048/IffH)^ """"" o.94 ¡$j#-#iLT,-,$,,,f.,-Ë,/

rirSU 'V'aar

=$ ñit, ïüii4l5ï3:/
iî'ëË YðärF

$

S Ëjiääl¡':rË:u6,

A-7



JRWCO 3193
March 1995

Assumptions specific to Perforated Membrane Aeration system

ßeaö.Ìå¡Ëi
:::::::i::::::i::jä4:::::i.i::;:::::l::

remove d on sys
existing blowers
existing jet aer

forated. membrane aeration system and
membrane aeration system for ne$r ICEASTM
blowers and diffusers.

ace w per-
add nev¡ perforated

reactor including

S

a

c.

b

Remove Existing Jet Àeration
System and Aeration Pumps

l.ü..,i.S# New Blowers

New Perforated Membrane Diffuser
System for Eight (8) Basins

TOTAL CONSTRUCTION COST

$ z,5oo

$ p,¡.8$ji¡j!j.=q$fi

$#
S :$t. :Ë,oiti

A I



First Yearts Power Costs:

a. . i*,!¡S New Blowers operating
2'I3' Days at Summer BHP

f.itil-. : (2t3 Days) x (24 Hrs/Day)
iiËiãlg BHP x 0.7 457

" ffi x ($0.048/I<v{H)

b. $.#tt* New Blowers operating
ïS'2"'oays at Winter BHP

(..{:).. X (]-52 Days) x (24 Hrs/Day)
:ä:6:Ë BHP x 0.7457

" ffi x ($0.048/I0ùH)

JR!üCO 31,93
March 1995

TOTAL FIRST YEAR'S POIÍER COST

ênaai ¡l M=*arì r'l Dan'l =aananï ône#.

a

: $ :m:$ $i't¡Fif Ë-t" Väär

r$e;::¡iãif#¡
Firs'L'Yêär

: \

s ,#i,$itlg'..

: s ..,#iî¡lgffi

$ 
"?¡fliils$'

Replacement of AII Perforated
Membrane Discs in Years 5 | L0 and l-5

...s"qi1#,:#..,$j Membrane Discs x $s - oo/oisc

TOTAL UATERIAL REPLÀCEUENT COST
IN YEÀRS 5, 10 ÀND 15

A-9



JRWCO
March

3t-93
1995

a

First Year's Power Costs:

Two Existing Blowers Throttled
for Summer Operation, Operating
2L3 Days at Summer BHP

(2) x
196,

(2L3 Days) x (24
BHP x 0.7457 x

Hrs/Day)
( $0 . 048 /KvüH) $ z 6,3O5/

First Year

S s2 ,946 /
First Year

$ 45,s6z/
First Year

$ ¡8,339/
Iirs!-i(.eêE

= $ 2L3rL52

7 6 .600

x o.94

b

c

d

a

Two
2L3

New Blowers Operating
Days at Summer BHP

(2) x (2L3
1 2,6, tr'TTÞ

Days) x (24
'r¿ 

^ 
'7 Lq,'l

x
Hrs/Day)

( $0. o¿8lKI^IH)x o.94

Two Existing Blowers Throttled
for Winter Operation, Operating
L52 Days at hlinter BHP

(2) x (1-52 Days) x
1-64 BHP x O.7 457

(24 Hrs/Day)
x ($0.048/KwH)x o.94

Two
1_52

x
(2) x

138

New Blowers Operating
Days at Winter BHP

(asz Days) x (24
BHP x 0.7457

Hrs/Day)
( $0. 048/KwH)xo.94

TOTAL FIRST YEAR'S PO!ÍER COST

Qnani r'l Ma{-ori r I Dan] r¡anan# ôac# .

RepÌacement of
Membrane Discs

All Perforated
in Years 5, 10 and l-5

15,320 Membrane Discs x $5.o0/Disc

TOTAI, }IATERIÀL REPLÀCEMENT COST
rN YEÀRS 5, 10 AND 15

$

A 1-0

$ 76r70O
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