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May 12, 1987

Mr. Bill Thomas

Florida Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, Florida 32301

Re: City of Orlando - Easterly WPCF
Sludge Handling Facility
Odor Control

Dear Mr. Thomas:

In response to the telephone conversation on May 11, 1987, between
Mike Harley and myself, we understand that an air permit may
also be required for the digester gas flare system. It is, therefore,
necessary to withdraw the air pollution permit application on sludge
handling facility submitted to FDER on April 21, 1987. This will
allow a new permit application to be made for both sludge handling
facility and digester gas system.

We appreciate your effort and advice on this matter.

Sincerely,

JERNIGAN, INC.

POST, BUCKLEY, SCHUH

illip K. Peefiey, P.E.
Project Manager

PKF:mv
07-155.03
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Section 1

SUMMARY

Modification and replacement of the existing sludge recovery system with the new

sludge handling facility are summarized as follows:

747/8 041687

The existing sludge recovery system will be removed from the exist-
ing building. (Parkson belt filter presses; screw conveyors, FRP
tanks, wet cake hoppers, sludge cake dryers, pelletizers, bagger and

associated accessories, control panel and chemical feed system.)

Next, the building will be divided into two sections: one for
sludge thickening and the other for sludge dewatering. Odor control
using the modified existing wet scrubbers and fans will be provided
for the sludge thickening area. Both the sludge thickening and
dewatering areas will be vented to rembve moisture from the bui]d-

ing.

A new sludge handling system, including ten sludge thickening belt
filter presses and eight sludge dewatering belt filter presses, belt
conveyors, sludge 1oading stations; polymer feed system, pumps, and
associated accessories, will be idinstalled in the aforementioned

building.

Sludge disposal will be handled separately from this project, via

contract hauling of thickened or dewatered sludges. Ultimate dispo-
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sal will be by landspreading (or by Tlandfill during in inclement

weather).




Section 2

BACKGROUND

The existing sludge handling system at the Easterly Water Pollution Control
Facility (ch#) consists of sludge dewatering and sludge cake pelletizing. This
system has been ouf of opefation for about four years due to the extensive maing
tenance needs of the equipment, the uneconomical end products and the odor
problems associated with the system. The location of Eastern WPCF is presented
in Attachment 1. A site plan presenting the Eastern WPCF layout and sludge

recovery system is given in Attachment 2.

As part of Phase II expansion design process, the City determined that a long-
term solution to the sludge handling problem should be incorporated into the
Phase II expansion. The City requested and received approval from the
Environmental Protection Agency (EPA) "to dismantle the existing equipment as
necessary to reuse the existing building as a sludge thickening and dewatering
facility . . J“'(see Attachment 3). Post, Buckley, Schuh & Jernigan, Inc..
(PBS&J) was authorized by the City to design a new sludge handling system which
retained the existing sludge handling building (see Attachment 4). As a means

of equipment disposal, the City intends to sell the existing sludge recovery

equipment.
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Section 3

MODIFICATION OF SLUDGE HANDLING FACILITY

As stated, the existing sludge handling equipment, as shown in Attachment 5,

will be removed from the building to provide room for the proposed system.

- Although some of the existing equipment will be used in the new facility, the

Parkson belt filter 'presses, screw conveyors, FRP tanks, wet cake hoppers,
rotary kiin dryers, cyclones, rotary coolers, dry product bins and baggers,
recycle binds, control panel and chemical feed system, etc. will be stored in

the plant's warehouse until its sale or disposal.

The existing building will be divided into two sections: one for sludge thick-
ening and the other for sludge dewatering. A central operation and control room

will be provided. Odor control will be provided for the sludge thickening area

using the modified existing wet scrubbers. The proposed system will consist of

the belt filter presses for sludge thickening only, eight additional belt filter
presses for sludge dewatering (four of which can be used for either thickening
or dewatering separately), a polymer feed system, sludge pumps and sludge belt

conveyors. The layout of the proposed sludge facility is shown in Attachment 6.

Some renovation of the sludge handling building will be required. Due to corro-
sion, poor insulation and leaks, a new roof will be provided. The existing
structural beams and frames will be sandblasted and coated with cementatious
material. A four-foot concrete block wall will be built around the existing
corroded building wall. Ventilation will be provided to remove mbisture from

the building.

747/8 041587 - 3 -1



Section 4

PROCESS DESCRIPTION

There are three sources of sludges from the Eastern WPCF: primary sludge,
rotating biological contactor (RBC) sludge, and nutrient (Bardenpho process)
sludge. Both primary and RBC sludges are from the existing plant (Phase I).
The nutrient sludge will be from the new expansion plant (Phase II). The exist-
ing plant with the new expansion plant will have a design capacity of 40 mgd at
average daily flow (ADF) and 80 mgd at peak flow. The projected total capacity
with the addition of Phase III is 52 mgd ADF and 104 mgd at peak.

The sludge processes described below are based on Phase I and Phase II flows.

4.1  PRIMARY SLUDGE

The primary sludge production, including plant recycle flow, is 360,000 gpd and
60,000 1b/day solids (2 percent solids). Sludge from the existing clarifiers
will be pumped to a new 205,000-gallon primary sludge holding tank; The s1udgeA
will then flow by gra;ity to the sludge feed pumps of the nutrient sludge bé]t
filter presses for sludge thickening (to 5 percent solids) prior to anaerobic

digestion (see Attachment 7).

4.2 RBC SLUDGE

The RBC sludge 'production, inc]uding plant recycle flow, is 860,000 gpd and

57,000 1b./day solids (0.8 percent solids). Sludge from the existing secondary

747 /B 041487 4-1



clarifiers is pumped to two of the existing 840,000-gallon s]udée holding tanks.
As with the primary sludge, the RBC sludge will then flow by gravity to the
sludge feed pumps of the belt filter presses designated for RBC sludge for
sludge thickening (to 5 percent solids) prior to anaerobic digestion (see

Attachment 7).
4.3 NUTRIENT SLUDGE

The nutrient sludge production from the new plant is 620,000 gpd and 26,000
1b./day solids (0.5 percent solids). Due to their different characteristics,
the nutrient and RBC sludges must be kept separate. Therefore, this sludge will
be pumped from the new clarifiers to the existing 840,000-gallon sludge holding
tanks. Sludge will flow by gravity to the sludge feed pumps of the nutrient
sludge belt filter presses for sludge thickening (to 5 pércent solids) or

dewatering prior to land disposal (see Attachment_7).

4.4 DIGESTED SLUDGE

. Both the primary and RBC sludges are thickened to 5 percent solids prjor to

anaerobic digestion. The sludges will be digested anaerobically in the complete

mixed digesters with an average retention time of 30 days at (95 degrees‘/“

Farenheit. It is anticipated that 40 percent of the volatile solids will be
destroyed and the sludge will be biologically stabilized under these conditions.

These digester facilities have already been permitted as part of construction

permit Mo. DC59-125636.

— 7
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4.5 FILTRATE AND WASHWATER RECYCLE

Filtrate and washwater from the belt fifter presses will flow by gravity to the
existing 1ift station located sqyth of the existing sludge handling building.
The recycle flows are about Q:Eéa at normal operation and 2.4 mgd at alternate
operation (further described {n Section 5) during Phase I and Phase II. The
flow will increase to 2.7 mgd at normal operation and 3.3 mgd at alternate
operation with the addition of Phase III. Nutrients from sludge dewatering will
be added to the recycle streams. Therefore, all recycle flows from sludge
thickening and dewatering will be pumped to the existing plant (Phase I) head

works.

747/B 041587 4 -3



Section 5

OPERATION DESCRIPTION

In order to provide flexibility and reliability in the operation of the system
(as requested by the City), the proposed operation scheme is as follows:

5.1 MODES OF OPERATION

5.1.1 Normal Operation

Both the primary and RBC sludges wf]} be thickened by the belt filter presses
and then pumped to the anaerobic digesters. The digested and stabilized sludge
will then be pumped to a tank truck for disposal as liquid sludge by land
spreading. The nutrient sludge will be thickened by belt filter presses and

also pumped to the tank truck for disposal as ]iquid'sludge by land spreading.

5.1.2 Alternate Operation

In the alternate operation mode, both the primary and RBC sludge will be handled

as described for normal operation. The nutrient sludge, however, will be

dewatered and disposed of as sludge cake.

5.1.3 Emergency Operation

In an emergency, such as inclement weather, anaerobic digested primary and RBC :

sludge will be pumped to the belt filter presses for dewatering. The nutrient

747 /B 041487 5-1



sludge will also be dewatered to form a sludge cake. The additional flow and
nutrients contained in the recycles from this process will increase the load to
the existing (Phase I) facility. To avoid some of the increased loading on the
Phase I facility, the sludge can also be thickened and pumped back to the sludge

storage tank to mix with the incoming dilute sludge.

5.2 SLUDGE THICKENING

Sludge thickening for primary, RBC and nutrient sludge is accomplished by belt
filter presses. Thére are ten presses required for normal operation at 14 hours
per day and 7 days per week during Phase I and Phase II. Sludge thickening and
dewatering data is presented in Attachment 8. The operation time of the belt
presses will be increased to 20 hours per day, 7 days per week with the addition
of Phase III f]ows. However, four standby belt presses are provided which are
thickening/dewatering combination belt filter presses as (back-up). A1l sludge
will be thickened to 5 percent solids. Polymer will be used as a flocculation

aid at a design dosage of 10 pounds per ton of dry solids.

5.3 SLUDGE DEWATERING

STudge dewatering for digested sludge and nutrient sludge is also accomplished
by belt filter presses. There are 8 belt presses required for the dewatering
operation (see Attachment 6) at 14 hours per day and 7 days per week during
Phase I and Phase II. The operation time of the belt presses will be 1hcreased
to 20 hours per day, 7 days per week with the addition of Phase III flows. Four
of the 8 belt presses are equipped with thickened liquid sludge removal mecha-

nism and intended to be used as backup for sludge thickening operation. Al

747/8 041687 5-2



sludge can be dewatered to 16 percent solids prior to disposal. Polymer will be
used as a flocculation aid at a design dosage of 10 pounds per ton of dry
solids. Ventilation will also be provided to remove moisture from the sludge

dewatering area.
5.4 SLUDGE LOADING STATIONS

Thickened s]udge‘ will be pumped to the tank truck through the liquid sludge
loading station. Dewatered sludge will be transported through the belt con-
veyors to the sludge loading building where the sludge will be loaded onto tank
trucks. The dewatered sludge production is estimated at 19,000 gpd (2,500 cubic
feet per day) of nutrient sludge cake produced during alternate operation and
76,000 gpd (10,000 cubic feet per day) of sludge cake at emergency operation
during Phase I and Phase II. ~
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Section 6

ODOR CONTROL

Designed to remove particulates and odor from the sludge pelletizing process,
the original odor control system (FDER Permits AC59-59312 and AC59-59313) con-
sisted of cyclones collectors, venturi scrubbers, and packed tower absorbers.
The odor control unit was operated with recirculated potassium permanganate as
the scrubbing medium. This system, however, has not been in operation since

1984 due to the termination of the pelletizing brocess.

The Easterly WPCF expansion (Phase I and Phase II) involves the thickening of
primary and RBC sludges prior to anaerobic digestion, liquid disposal of primary
and RBC sludges and thickening or dewatering nutrient sludge for disposal. Due
to the biological processes involved, the RBC, nutrient and digested sludge are
considered stabilized. Therefore, odor control for these sludges is not neces-
sary. The primary sludge, however, is not stabilized and will be subject to
odor control. A flow diagram for the proposed odor control system is shown in

Attachment 9.

The design air rise rate of 500 fpm and HpS concentration of 50 ppm (rangés from
5 to 50 ppm) are based on field tests (see Attachment 10). This represents
10,000 scfm of air per press to be scrubbed through the wet scrubbers. Four of
the belt presses are assigned for primary sludge thickening (one of which is a
standby). These four belt presses are provided with hoods for odor control.
The 2 existing fans and scrubbers are each designed fo handle 30,000 scfm. The
design provides for removal of odor from the entire sludge thickening area for

treatment.

747/B 041687 _ 6-1



The existing 2 fans and scrubbers will be relocated within the existing build-
ing, and modified to meet the design requirements. Modifications to the odor

control system are as follows:

a. The 2 cyclone collectors are no longer required since there are no par-
ticulates present in the air stream from the sludge thickening. The
collectors will be removed and stored until the Cjty can sell or dis-

pose of them.

b. The existing fan, damaged by corrosive gases, will be replaced by two
new fans of stainless steel. However, the existing motors, each rated

200 hp, will be reused for the new fans.

c. Modification of the two wet scrubbers will include a two-stage air
- scrubbing process using the venturi scrubbers as first stage and packed

tower units for the second stage.

A new chemical spray system will be provided for each venturi scrubber
and packed tower absorber to replace the existing spray system. New

packing media will also be provided.

d. A new chemical feed system will be provided to replace the existing
system.\ This system will include a venturi recycle tank and pumps,
packed tower recycle tank and pumps, sodium hypochlorite storage tank

and pumps, caustic pumps, controls and associated accessories.

747/8 041687 6 -2



Section 7

SLUDGE DISPOSAL

The City intends to contract out sludge disposal through a local firm. An oper-
ation permit will be required by either the City or Contractor from related

government regulatory agencies.

The sludge will be disposed of in liquid sludge form (5 percent solids) by land
application. Under emergency conditions, the s]udge‘ will be disposed of as
sludge cdke (16 percent solids). However, both liquid sludge and sludge cake
are considered stabilized from the process of the treatment plant. A proposed
sludge disposal operation plan from a local firm is provided in Attachment 11.

The City is currently negotiating for these services.

747/8 041687 7 -1



Section 8

COST

The total cost of the sludge thickening and dewatering facility for Phase I and

Phase II 1is approximately six million dollars. A breakdown of the cost is as

follows:
Belt Presses $2,800,000
Belt Con?eyors 270,000
Pumps and Seal Water 358,000
Polymer Feed System 225,000
Sludge Loading Stations 94,000
Control Rooms 60,000
Odor Control System 256,000
Structure and Concrete 623,000
Piping and Valving 250,000
Instrumentation 430,000
Electrical _ 300,000
HVAC ' 130,000
Accessories 204,000
Total $6,000,000
747/B 041687 : | 8 -1
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N ATTACHMENT +3

aug 2 ¢ 9% o
REF: 4RA | nov 5186
Yargl (ND 'ORLANPO
Honorable Bill Frederick, Mayor R

City of Orlando
City Hall
Orlando, FL 32801

Re: Orlando
. C120399-03-0"

Dear Mayor Frederick:

\\
The City of Orlando requested EPA approval to abandon thé’pelletlzlng portion
of the sludge recovery system funded under the referenced grant in a letter
dated July 28, 1986. The City also requested approval to dismantle the existing
equipment as necessary to reuse the existing building as a sludge thickening
and dewatering facility in a letter dated August 6, 1986. The Florida Department
of Envirormmental Regulation (FDER), in a letter dated August 8, 1986, supported
the City's request to abandon a Federally funded facility.

In accordance with FPA quidance entitled "Ahandonment of Wastewater Treatment
Works Funded by the Municipal Treatment Works Construction Grants Program,” the
City of Orlando has met the appropriate criteria for their situation. EPA has
confimed that the grantec selected the cost-effective, envirommentally accept-
able alternative in the original cost-effectiveness analysis, and the grantee
experienced operational problems that were not expected and beyond their con-
trol. These included odor problems which prevented the City from obtaining an
operating permit and operation and maintenance costs whlch greatly exceeded the
original projections. .

Therefore, the City's .request for abandomment is hereby approved, contingent
upon the following:

1. The qrantee must request disposition instructions for the abandoned
facilities in accordance with 40 CFR Part 30. That request should be
sent through FDFR to EPA.

2. The replacement facilities must have the equivalent capability of the
' installed system and meet State and Federal requirements for the dis-
posal of sludge as well as obtaining an operating permit from FDER.



3. The plans and specifications for the replacement facilities must be
submitted to FDER for approval prior to construction.

4. No Federal funds will be used in the construction of the facility.

If you have any aquestions, please feel frece to contact me or my staff.

Sincerely yours,

Jack E. Ravan
Regional Administrator

cc: FDER
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REF:  4y2%¥( #ﬂd‘

Nr. Richsrd ®. Smith, P. E., Chief

fureau of Wastewater Manaoement and. Grants i CEIVED
Twin Towers Oftice Puildinc o

2600 plair Stone Poxd

TaNatassee, FI. 32301

Pa:  Orlamio ' N A
£1203408-"3-(:

Near Mr. Srith

Jn cir Aucust 26, 1920, lotter EPA annrovei the City's regusst to abandon ite
nelletézing portion of the gludge recovery svster fundea under the referenced?
arant. A conditiocn o1 the aprroval was that the Oity request disposition in-
structionr from the Florids Demartrent of Fnvirorrvntal Peqgulation (FDRT) and
CPA.

In a Jettor dated January 27, 1987, FDER concurred with the dismosition nrocedur--
contained in the City's December 30, 19846, letter. The methon pronosed hy the ity
ror dispnsition of its eouipment is acceptable to EPA. However, the City's
nroncee) use of the roney which may be gererated throut: dispoeition of the
sludce ecuinment is not allowed in accordance with 40 CFR, Part 30.

As stated in our ARuwqst 26, 198§, letter, the aporoval for abarkionment waa
contingent upon no Federal funde heing used for the replacerent facflities. The
Citv nust carpensate EPA for its ghare (avant percent); less the City's exnenscs,
of the furle obtaired throuch disposition of the sludae ecuipment. .

The City shrild re-subrit ite remest tc the State for disposition instructions.
That. recunst shnuld state the Cfity's intent to reimhurse TPA ite shere, less the
Citv's »xpenses, of the proceeds obtained trarm the sale or salvage of its sluler

- ermiirmoent

Tf v have ary questicons, nlease £erl froe to oontant uve.,

2irgerely vours,

Vernld 7, lewnlkise, Chief
Facilitise Congtructior Draret
Vator Mananvarant, Nivicior

o Orlancic




ATTACHMENT #4

- vy y
- ity of Grlando
. ' 400 $. ORANGE AVENUL PROJECT MANAGEMENT
PUBLIC WORKS ORLANDO, FLORIDA TELEPHONIE
DEPARTMENT 32801 (303) 849.2317

August 14, 1986

Mr. Phil Feeney

POST, BUCKLEY, SCHUH & JERNIGAN
889 N. Orange Avenue

Orlando, FL 32801

Re: Iron Bridge Expansion - Phase II
Dear Phil:

In confirming our discussions in the July 31, 1986 meeting, it is the City's
desire -to remove the Parkinson presses and replace them with more efficient
presses requiring considerable less maintenance as a part of Phase Il ex-
pansion. We also want to get EPA approval to abandon the pelletizer so

that the existing building can be utilized for sludge handling in a more
reliable manner than is currently available. Please proceed accordingly
with your design efforts and requests to EPA.

Very try]y yours,

Cﬁ?ﬂ/&é%; |

Coopey] E. Curtis, P.E.
Projegt Manager

CEC/sjh

cc: Keith C. Rice
Tom Lothrop

SAVE - CONSERVE WATER AND REDUCE WASTE WATER
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NOTES: ). ALL EXPOSED PIPING 1NSIDE THE BUILDING SMALL

PVC, SCN 8C OR OTH[ﬂIISE AS NOTED

2. ALL BURIED PIPING BMLL Bf DUCTILE IRON OR
OTHERWISE as WOTED
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ATTACHMENT 8
SLUDGE THICKENING AND DEWATERING DATA

Design Operation Flow

Flow Flow Per Press No. of
(mgd) (gpm) (gpm) Presses*
I. Phase I and II
A. Sludge Thickening

1. Primary Sludge at 2% 0.36 430 150 2.9(3)

2. RBC Sludge at 0.8% 0.86 1,030 300 3.5(4)

3. Nutrient Sludge at 0.5% 0.62 740 300 2.5(3)

Total 8.9(10

B. Sludge Dewatering

1. Digested Sludge at 3.6% 0.27 320 140 2.3(2)
2. Nutrient Sludge at 0.5% 0.62 740 150 5.0(5)
Total 7.3(7)

I1. Phase I, II, III

A. Sludge Thickening

1. "Primary Sludge at 2% 0.38 320 150 2.1(2)
2. RBC Sludge at 0.8% 0.89 740 300 2.5(3)
3. Nutrient Sludge at 0.5% 1.24 1,030 300 3.4(3)

Total . 8.0(8)

B.  Sludge Dewatering

1. Digested Sludge at 3.6% 0.28 230 140 1.6(2)
2. Nutrient Sludge at 0.5% 1.24 1,030 150 6.9(7)
Total | 8.5(9)

Note: Operation flow based on 14 hours/day, 7 days/week for Phases I and II,
and 20 hours/day, 7 days/week for Phases I, II and III.

* Actual number of presses.
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ODOR LEVELS AND CONTROL

The basic background data relevant to odor types, levels,

flows and control are presented in C/TA's report to Post,
Buckley, Schuh & Jernigan (draft) dated 6 November 1986.
Several of the parameters were changed in the course of
refining the new primary sludge thickening press system
and as a result some of the odor control conditions and
assumptions are slightly modified. Current conditions for
the odor control systems are based on a gas flow total to
each of the scrubbing system fans of 30,000 acfm from press
hoods plus 3,000 acfm from external exhaust system or 33,000
acfm at 80°F and 6 inches water negative pressure. This is
nearly twice that assumed for the presses in our previous
report referenced above. The odors are assumed to consist
of hydrogen sulfide and unknown odorous organic compounds.
A maximum H,S level of 50 ppm is also assumed. The water
vapor content will be slightly less than 3.3% as these gases
will not be fully saturated. Molecular weight of this gas -
mixture will be close to 29. |

As described in the previous report, an exit H,S level
of 0.25 ppm is desired at the stack. This(is 10 times the
normal odor detection level and will be diluted by normal
atmospheric dispersion upon leaving the stack. The required

control efficiency to achieve this is 99.5% which is 4 times

{

3
greater than the existing odor control arrangement provided.



ODOR CONTROL SYSTEM AND SPECIFICATIONS

These new modified conditions make the odor removal
requirements more demanding. It is no longer possible to
reduce gas velocities in the absorption portions of this
system. It therefore is only possible to increase the
gas-liquid c&ntact surface area and attempt to optimize

‘the liguid-to-gas (L/G) ratios, contact arrangement and

~ chemistry.

It is necessary to slightly remodify the system proposed
in the C/TA 6 November 1986 report. With the increased gas
flow rate it is too fast for the proposed Venturi cross
flow packed absorber shown in Figures 7 and 8 of that report.
Instead, the Venturi tank will be kept empty and used as a
cross flow spray absorber.

The packings in the tower absorber must be changed to
2" type K polypropylene tellerettes. These have knobs to
provide extra surface area and can provide 99.8% of the
H;S control with the 100 inch depth of packing specified with
proper liquid rates and chemical additions. Because of the
unknowns in.the feed gas,.gas conditioning and some addi-
tional odor control are provided in the Venturi and Venturi
cross flow spray absorber.

Design conditions for this system as currently developed
are summarized in Table 1. Note that these differ from those

previously presented in Table 2 of the 6 November 1986 C/TA

report. At all locations in this system, the gases are considered

to be air at standard conditions.

2 .



TABLE 1

CURRENT DESIGN CONDITIONS FOR PRESS ODOR CONTROL SYSTEM

(per each of the two control systems)

Fan

Volumetric flow rate
Venturi (each of two)

Throat L/G

Spray Bars L/G

Recycle Loop Liquid

Spray Absorber Volume

Gas Contact Time

Ap

Recycle Tank*

Recycle Tank Liquid
Residence Time

Recycle Liquid ORP

Recycle Ligquid Cl,; conc.

Recycle Liquid Bleed Rate

10% NaOCl Feed Rate

20% NaOH Feed Rate

33,000 ACFM @80°F

5 gal/1,000 ACF

5 gal/1,000 ACF

330 gpm maximum

192 ft3

Approximately 1/3 Second
5.1" H,0

2,938 gal

4 min minimum
800 mv

80 ppm

10 gpm

10 gph

5 gph

Packed Tower Absofber (each of two)

Counter Current L/G

Recycle Loop Liquid

Ap

Recycle Tanks**

Recycle Tank Liquid
Residence Time

Recycle Liquid ORP

Recycle Liquid Cl, conc.

Recycle Liquid Bleed Rate

10% NaOCl Feed Rate

20% NaOH Feed Rate

Outlet Temperature

Tower Gas Velocity

Tower Gas Contact Time

Packing Height

Packing Volume

Tower Diameter

Mist Eliminator Water Spray

Other Make Up H,0 Rate
Stack

Exit Velocity

15 gal/1,000 ACF max (10.6 nominal)
495 gpm max (380 nominal)

4.5" H,0

2,000 gal

2 min minimum

800 mv

80 ppm

10 gpm (to Venturi tank)
10 gph '
5 gph

80°F

8.7 ft/sec

1.0 sec

8 ft 4" (100")

530 ft3

9 ft

(intermittent) 100 gpm for
2 min every 8 hrs or when
AP >.75" H,0 ‘
9.6 gpm

38.8 ft/sec

* One Recycle Tank for both units
**Two ganged tanks for both units

3



CACULATIONS FOR SIZING AND RETROFITTING SYSTEM

Calculations for this odor absorption system are presented
here. They are developed on the requirement that the existing
scrubbing system be used to the greatest possible extent and
the odor control and flow requirements noted previously in
this report. Both systems must be designed to handle 33,000
acfm.

Vventuri Scrubber --

Existing inlet duct = 42" ID

(33,000 ft3)(4)144 min
min N422 ft2 60 sec

Inlet duct gas velocity

57.2 ft/sec

Existing Venturi throat = 14" x 42" rectangular

Throat area = ilﬁ%%%ZL = 4.08 ft2
Venturi throat gas velocity = 32'830 (Gglgec)= 135 ft/sec

Venturi minimum L/G for gas conditioning and any large
particle removal = 5 gal/1,000 acf

Venturi recycle liquid rate = 165 gpm max - .
L1323 .78

(135)2(7.49x1072) (4.08) (5)
1270 S

Venturi pressure drop =
= 4.6" H;O0

Venturi recycle line ID based on 6 ft/sec liquid velocity

165 gpm min ft? 4.% 12 in _ .
[(6 ft/sec)(GO sec)(7.48 gal)ﬂ] ft 3 1/3 inch
Venturi Cross Flow Spray Absorber --

Effective gas velocity after baffles

33,000 1

= o=t - —_— = 3

Total cross flow volume = (64){33)(72) = 192 ft?3

. . . _ 192 60 sec, _
Gas nominal residence time = 33,000 ( —in ) = 0.35 sec.

4
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Recycle line ID @ 165 gpm max = 3 1/3 inch
Spray nozzle = 16 @ 10.3 gpm each
Pressure drop = 0.5" water

Venturi Recycle Tank

One tank is used for both systems and assume both are
operating.
Tank size = 10' diameter x 5' high, flat bottom

Tank volume = 2,938 gal to top; use working capacity
of 2,640 gal

2,640 gal

Liquid residence time 1in tank = (330 gpm) (2) = 4 min

Tower Absorber

Existing tower diameter = 9" (i.e. 108")
Superficial gas velocity = %g;oggchm(4) GElgec

. a
Absorber packing volume = (H49 (lggft) = 530 ft?

Gas residence time = (530/33,000)60 = 0.96 seconds.

Existing recycle tanks = 2 existing 6' diameter x 90" high

tanks ganged as one unit

(2) 187 (22 9 (L22593d) = 3,170 gal or
2,000 gal working capac1ty

Tanks volume =

Absorber maximum L/G = 15 gal/1,000 acf max

Absorber nominal L/G = 10.6 gal/1,000 acf at optimal
absorption for this packing where G is 2546

Absorber recycle rate = (15)(§%L%%%)= 495 gpm max
!

or 380 gpm nominal

_ 2,000 _ . .
Tank residence time (E??TT?T = 2.0 min minimum

or 2.6 min nominal

495, 1 1
6 '60°7.48

495/2. 1, 1 4 X _ ", "
g Golragm 12 = 3%"; use 3

Recycle liquid pipe = [ %]% 12 = 5.8" or 6"

Spray bar pipe = |

Mist eliminator (4 bend chevron, gas velocity range of

6-11 ft/sec, design at optimum of 10 ft/sec) diameter

- (33,000 1 4% 15 - 100 incn
10 60 I

= B8.65 ft/sec



Mist eliminator clear water spray (8 100 gpm from 10 nozzles)
. _ 100 gpm sec min . 4.% '
pipe = ({3 4ggatsrc5’ ‘5 £¢) (60 sec'm! 12

= 2.6"; use 2"

Pressure drop of tower including packing

= (94§%€—§‘9l(8 1/3 ft) + 0.5" mist eliminator

+ 1" entrance = 4%" water

Stack

33,000 (4) 144
I 512 60

(51)(38.8)(7.49x10’2)=
12 (1.21 x 10 %)

Exit gas velocity =

= 38.8 ft/sec

Reynolds No.

1.02 x 10°

Therefore Fanning friction factor (f) for smooth pipe
= 0.0028

v2p

AP loss at stack exit =
29g¢

T2 3
(38.8 ft/sec)2(7.49 x 10 lbm (ft3) 407.2 in

( )
(2) 32.174 Ib £t 1,0 . o cea) 14.7 b/,

“in "Be "Hn e e e e s "G SEe Se TS

;b4 sec?
= 0.34" H,0
vaL
AP stack = 2f ___BH
» ch
- (38.8) 2(23 ft) (7.49 x 10 2) ,407.2
= (2) (0.0028) 55357y (51/12) (144) (7.7
= 0.02" water
Ducts from Fan to Scrubbers --
. _ 33,000(4) (144) _ .
Gas velocity = >y (60) = 57.2 ft/sec
T2
Reynolds No. = (42) (57.2) (7.49 x 10 2) _ 1.24 x 10°

(12) (1.21 x 10 %)
.f = 0.0028
Equivalent length, L, at normal operation =
2 straight runs + 2 elbows + open dampers
_ 40 + 120 42 _
=—13 — * (2)(32)(12) + 0 = 237.3 ft

6
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(57.2)2(237.3)(7.49 x 10 2) (407.2
(32.174) (42/12) (144) 14,7

Pressure drop = (2) (.0028)

= 0.56 inches water

40 + 240
12
1.10 inches water)

+ 224 + 224 + 0 = 470 ft

(Note: in by pass mode, L

_ 470
and AP = '2—37'.—3- (0.56)

Gas Flow Orifice =--

Orifice Reynolds No. = 1.55 x 10°

Orifice coefficient of discharge = C = 0.61
vo? [1-D,/D)"] o
C? 29c¢

(89.4)2(1-0.8") (7.49 x 10~2)
0.612(2) (32.174) (144)

Pressure drop =

407.2
14.7

( ) = 2.84"

Common Liquid Piping Sizes --

Pipe from Venturi recycle tank to pump € 3 ft/sec

- (3309¢2) 1 1 ,4.%
3 60 '7.48'T"

Pipe from Venturi recycle tank pump € 6 ft/sec

[(330)(2) 1 1 4

6 60 7.45 1

Pipe to each Venturi system
330 1 1

_ 4. % en
=15 g0 748 ) 12=5"1D

12 = 9" ID

]% 12 = 6.7"; use 7" ID

Pipe between tower absorber tanks and from recycle tanks to

- (380) (2) _1 1 i 15 -— ", n
pump = [————3——— €0 748 H] 12 = 10.2"; use 10" 'ID

Pipe from absorber recycle tank pump

(L495)(2) 1 1 4
6 60 7.48 T

1% 12 = 8.2"; use 8" ID

Gas Phase Overall Pressure Drop --

Intake negative S.P. = 6.0" water
Venturi and cross flow = 5.1
Absorber tower = 4.5
Stack = 0.4
Inlet ducts = 0.6
Flow orifice = 2.9
Total = | 19.5" Use 20" water
7 e



Fan =~

Far motor horsepower assuming radial tip fan blades
at 70-75% efficiency = (2.5 x 10~%) (20" H,0) (33,000)
= 165 hp (200 hp motor available)

Chemical Feed and Bleed --

Amcunt of H,;S in each system based on complete removal of
the 50 ppm

50 ft? Hzg)(3§LOOO ft3)( mole )(460 + 32
106 ft? min 359 ft3* 460 + 80

( )

4.19 x 10 2 moles H,S/min

Maximum amount of 20% NaOH soln (FP-17°F) required for
direct neutralization

2 NaOH)40 lb(100 1b soln)(;gal )(60 min)
H,S mole 20 1lb NaOH' '10.2 1b hr

(4.19 x 1073) (

10 gph; use 5 gph for each absorber

Amount of 10% NaOCl soln required to oxidize S™2 to
+ -3, ¢3 Cl, ,74.5 1b gal 60 min
s '= (4.29 x 1079 (Frg™) (Gt 5 16" TR )

o : _
= 6+61 gph; use 10 gph max for each absorber for oxidation

Products buildup rate estimated for both systems

= (4.19 x 1073)(78)(2) = 0.65 lb/min plus inlet solids;
use 2 1lb/min

Average water added to both systems is from NaOH, NaOCl,
mist eliminators and make up ‘

(5) (4) + (10) (4) , (100)(2)
60 (8) (60)

Bleed rate = 10 gpm

+ 8.5 = 9.92 gpm

2 1lb/min
2 + 10 gal/min 8.35 1b/gal

Products in bleed = = 2.34%

Pipe size for 20% NaOH feed

= ,(5)(4) gph 1 1 1 4.% _ n i i .
l60 min/hr 6 60 7.48 ﬂ] 12 0.15" ID; use % inch pipe

Pipe size for 10% NaOCl feed
E(10)(4) 1 1 1 4]%

0 z €0 7.48 T = 0.21" ID; use % inch pipe



Pumps --

20% NaOH feed = 10 gph capacity at 100 psig

10% NaoCl feed = 20 gph capacity at 100 psig

Venturi recycle = 660 gpm capacity at 35 psi head

Absorber recycle = 990 gpm capacity at 60 psi head

NaOH pump motor = ‘ (6.86 x 10~ é%% (10) = 0.01 hp;
Use 1/5 hp

NaOCl pump motor = (6.86 x 107*) fog} (20) = 0.02 hp;
Use 1/5 hp

Venturi recycle (6.86 x 10~*) (660) (35) = 15.85 hp;

pump motor = Use 15 hp

Absorber recycle (6.86 x 10™*) (990) (60) = 40.8 hp;

pump motor = Use 40 hp.

Stack Height =--

Estimate maximum downwind concentration based on
existing stack height and estimated emissions:

Distance to property line East 76.2m
: West 304.8m

Stack emissions: 33,000 acfm
0.25 ppm H,S (i.e. 10x odor

detection threshold of 0.025 ppm)

Stack: 27'2" high (8.3m) above absorber

51" diameter (1.3m)
Wind: Speed = 3 m/sec
Stability class 3 (i.e.D)
(Based on C/TA report of 10 Sep 83 to City of Orlando
on Iron Bridge tests).

Plume rise: Assume 0'

Maximum ground level concentration occurs @
_ H_8.3_
08_ VI < 5.86m
where x = 120m or 393 feet which is outside the plant

and Oy = 10m



—
&

!ﬁ ﬁ

Maximum ground level concentration = C max = 2;111_25
(x,0,0) u. 9% O
sy e
_ _ (0.25 ft3 34g min 460+32
Source strength = Qs = (T7g%) (33,000 ;7)) HaS(353) (g5 5ec) (Govs0)

= 1.19 x 10~°% g/sec

(0.117)(1.19 x 1077%)

= — -9
¢ (x,0,0)max (3) (5.86) (10) = 7.9 x 10 g/m® H,S @ 3m/sec

= 7.9 x 1073 ug/m?

7.9 x 10'9g)(22.41)( m’-)(460 + 80)( 106 )
m3 34g ' '1000%’ ‘460 + 32’ ‘million

or = (
= 5.7 x 10~ ®ppm H,S
Estimate maximum downwash concentration is ~0.25 ppm H,S

which is 5% of the TLV.

Thérefore, existing stack height of 27'2" is adequate
above absorber.

10
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APPENDIX C

FIELD MEASUREMENTS OF H,S

General Information

Date of Observations:

Time of Observations:

Location:

Equipment Tested:

Sludge Tested:

Test Equipment

Parameter

Hydrogen Sulfide
Measurements

Air Flow

Moisture Measurements

Purpose of Test

Friday, 7 November 1986
'10:00 A.M. to 11:00 A.M.

Iron Bridge Wastewater Treatment
Plant

Parkson Belt Press

Feed rate of 50-75 gpm primary
sludge (after aeration)

Equipment

Detector Tubes, Drager type
0.5/a range 1-75 ppm

Drager hand pump
8" pitot tube (Dwyer)
Manometer

(Dwyer)

Fisher calibrated thermometers
(wet/dry bulb)

(1) To get an indication of the H,S concentration at the
inlet structure to the belt press.

(2) To determine how much air is required to capture H,S
generated from the sludge on the press belt.

Test Procedure

A fan was located on the side of the filter and air was blown

across the belt.

With the fan at different distances,

the gas

flow was measured and the H,S concentration measured 1" above
the end of the side wall of the filter at the inlet level.
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TEST RESULTS

Test L Hyarogen Sulfide
No. Condition Concentration (ppm)
1 Fan off 3" above 10-15
diverter channel Note Wet Bulb = 76°F
Dry Bulb = 79°F
(=2.8% H,0
Saturation H,0 3.3%)
2 In-Feed Tank 20
3 Fan off above belt
at edge of filter 14
4 Fan on air flow at filter
350 fpm above belt at edge
of filter 10
5 Fan on air flow at filter
500 fpm above belt at edge
of filter 4
6 Measurement of ambient air
in press room 5' from press 2




ATTACHMENT #11

OPERATION PLAN

»

Frenz Enterprises, Inc. will operate on a liquid basis as their
primary method. Stabilized cake sludge will be used only during
periods of severe weather where due to the saturated soil
conditions, as stated in Florida Administrative Code 17-7.51, it
prevents the land application of liquid sludge.

Monday through.Saturday ‘and Sundays, where necessary, Frenz

Enterprises, .Inc. will utilize eight tankers pulled by trucks

owned by Freng Enterprises, Inc. to haul the liquid stabilized
sludge from Iron Bridge to any one of" (117 current sites (Refer
to depreciation schedule). .

This requires Frenz Enterprises, Inc. plant site personnel to add
and mix lime to the. Iron Bridge sludge no less than one hour
prior to the trucking of this sludge.e_l

Once the sludge enters the. tankers, the material will be trucked
to field sites where the material willbe applied ‘éeither: by truck
or irrigation equipment depeéending ‘on the site owner's.
specifications._This procedure will: be followed throughout the
day until Frenz. Enterprises, Inc. : runs- out of- 'sludge for the day
or time as given by the plant personnel and/or contract.

Should'inclement_weather prevent the applicationuof,liquid
sludge, Frenz Enterprises, Inc. would notify the. city 24 hours in

"advance. Frenz Enterprises, Inc. would,then'employ“three dump

trailers, their lime feeder and conveying system. Frenz
Enterprises, Inc. would accept cake sludge from the ‘end of the
city's pugmill, adding lime inline to the sludge.

The cake sludge would continue up the:Frenz Enterprises, Inc.
conveyor into their dump trailers and be trucked to a Frenz
Enterprises, Inc. site for fileld application when weather
permits. :

Please consider that Frenz Enterprises, Inc. operates 30+ trucks
on an average in Florida and at least 10 trucks locally We have
in the past, added and deleted trucks according to demand at Iron
Bridge. The additon of trucks can be accomplished anytime during

~the day when the need arises.

There have been numerous occassions where Frenz Enterprises, Inc.
has been out of sludge one afternoon and found two days worth of
sludge the next morning. This doesn't cause a problem, other than

‘'severe weather or the changing of’ locations, since due- to weather

we work towards a daily flow of 250, 000 gallons per day which has
been the normal demand. . ‘ .



Frenz Enterprises, Inc. will accept liquid sludge from Iron
Bridge when pumped to the #3 thickening bay. This 1s also the
point where lime will be added to control odor and stabilization
will take place. .

Frenz Enterprises, Inc.'s 1500 gpm 30 hp Gorman Rupp pump will
both mix and deliver the sludge to Frenz Enterprises, Inc.
transports.

Doug Belton- Division Manager-Has been responsible for the
supervision’ and management of the Iron Bridge Project and other
Orlando area projects to date. (See resume:attached.)

Ronald Herndon An employee of Frenz Enterprises; Inc.-Foreman of
Orlando’ Division Responsible for day to day operations for the
Iron Bridge Project and other Orlando area projects. Coordinates
sludge hauling .and land application activities. (See resume
attached.) - '

Tim Mielecki-Head or Environmental Department Handles DER
permitting and reports for land application sites. Coordinates

with Doug Belton and Ron Herndon on a daily basis ~concerning land
application sites. (See resume attached ). o ‘ <.

George L. Frenz—President of Frenz Enterprisesr.Inc.-Coordinates
with Doug Belton dally concerning Iron Bridge Project and other
Orlando Division projects. (See resume attached.)

Karen P. Frenz-Vice President of Frenz Enterprises,.
Inc.-Coordinates with George Frenz and Division Managers
concerning the day to day operation of Frenz Enterprises, Inc.
Coordinates with Tim Mielecki concerning the Environmental
Department. (See resume attached.)

Wt

4 laborers- Including 2 pump operators and .2 gate people. All .
employees of Frenz Enterprises, Inc.

8 truck driyers-Allfemployees of. Frenz Enterprises, Inc.

Identification of emergency plans for operation during

subcontractor or employee strike, sick-out, absenteeism or other

form of work stoppage at any time during contract.

B Gl G BN B BN i 2 BE BN B am =E. Gl -E N &N II! I!l

There will be no. stoppage of work at any time during the contract
due to employee strike, sick-out, absenteeism or any other form
of work disruption while Frenz- Enterprises, Inc. is managing the
Iron Bridge Contract. : :

The employees of Frenz Enterprises, Inc. are not members of a
union. Frenz Enterprises, Inc. believes that we have always
treated our employees fairly and we have a well-defined good
working line of communication. If an employee has a problem he or

she discusses it with their immediate supervisor and if not

satisfied follow the chain of- command upward.:



If an employee-1is-sick and absent from work the foreman or:
division manager will fill that employee's position for the
period:- of illness with another company employee from that
division or will temporarily cover that employee's position
themselves. .

Frenz Enterprises, Inc. has never had work stoppage of a contract
for the Iron Bridge Project or any other project we have handled
due to employee strike, sick-out, absenteeism or any other form
of work disruption.

" Proof of ability to obtain approvals for. disposal -of sludge from

all appiicable regulatory agencies. Please find enclosed copies
of our existing.DER permits for land. application or Iron Bridge
sludge. (See attached permits.)

\

TRUCKING PROCEDURES

Plant opens: 7:30 AM
closes: 4:30 PM ‘9 hours operating time

Trucking distances- ‘Average 52. 45 round trip miles.
Loading time: 5 minutes. '

Unloading time: 10 minutes. ' _ o ,
Travel time: 52. 45 miles - 40 miles/hr. -average =-1.31 hrs. or 78
minutes ' o ' .

9 hours x 60 min/hr. = 540 min. available.

250,000 gallons/day - 6500 gallons/load = 38.46.16ads

540 ~ 93 min/load = 5.8 loads/truck.

38.46 Loads needed - 5.8 loads = 6.63 trucks/tankers daily.
day ‘ : o .

'STABILIZATION PROCEDURES.

At 4:00 PM each day~35.000 gallons of sludgeluillﬂbe;mixed with
lime to produce the sludge to be hauled”the:next day.

Because there is no guarantee of consistence in lime (pH) nor 1is
there a consistent pH in the sludge, ‘the quantities can not be
predetermined. Therefore, Frenz Enterprises, Inc. will start this
year much the same.as we are currently operating the
stabilization process.- '

However, additional muffling equipment will be employed on the
gas engine powering the blowers.

Additionally! the air relief system on the pig will be piped into



the sludge mixing line and opened when transports are filling the
pig(lime storage tank).

Ir awarded the project, Frenz Enterprises, Inc. has an option on
a silo to be located for lime storage on site. The silo will feed
{by screw conveyor) lime directly into the mixing bay. This will
eliminate the dust operated by the pneumatic lime conveying
system and should increase lime usefefficiency;

The lime silo is currently located at Southern Fruit and Frenz
Enterprises, ‘Inc. has taken an option-on it pending award. of the
contract. (See attached pictures and receipt )

The lime stabilization of cake sludge will remain the 'sSame as
last year pending the site location of - the ailo.rt

Bag lime will be the primary method of adding the material into
the lime feeder then feeding it into the pugmill: and conveying

the mix from the pugmill to our transports on those occasions
when cake sludge is used. s

Frenz Enterprises, Inc. will monitor the stabilization process~
with their own pH equipment and” personnel to insure the meeting .
of standards in Chapter 6 of EPA 625/1-79-011.°

 CURRENT LIME SYSTEM

Lime storage tank pig. (70 ‘ton)

Blower capacity 450 CFM (M.D.- pneumatic)
HP requirements 90 HP. '

Feed rate-varies. '

Estimated lime usage: -
1 ton lime/dry ton sludge.

Actual: Quantity to meet standards set. in EPA 625/1 179-011
literature.
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APEDECY O B S RERNGA N e

ORLANDO, FLORIDA 32801-1088
305/423.7275

BN April 21, 1987

Mr. Bill Thomas
Florida Department of Environmental Regulation
Twin Tower Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Re: City of Orlando
Easterly WPCF
Sludge Handling Facility
Odor Control

Dear Mr. Thomas:

Enclosed are four copies of the permit application and
two copies each of the design report, enginecring drawings
and specifications for odor control of tne sludge handling
facilities at the Easterly WPCF. Also enclosed is a check
for the application fee of $100.

Your prompt consideration of this application is appreciated.
If you have any questions or if we can be of further assist-
ance to you in this matter, please contact us immediately.

Sincerely,

PKF:CK:ma

Enclosure

07-155.03

1o
/008

L2 :1LHY ©- AYH 180!
WOO0Y YW - Y30
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; . 59. 13393y
.o Best Available Copy AcsT

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION-

\_{ v
: m 808 GRAMAM
" TWIN TOWERS OFFICE BUILDING 3 GOVEANOR
2600 BLAIR STONE AOAD
TALLAMASSEE, FLORIDA 3230V

/@

! ~ el . VICTORIA J. TSCHINKEL
é%\ - ' ’ SECRETARY
7 3 |

T

APPLICATION TQ OQPERATE/CONSTRUCT AIR POLLUTION SOURCES
SOURCE TYPE: Sludge Thickening Belt Press (X] Newl [ ] Existing!l

APPLICATION TYPE: [ ] Conetruction [ ] Operetion ([X] Modification

COMPANY NAME: City of Orlando ) COUNTY: Seminole

[dentify the epecific onuaion point source(s) eddressed in this spplication (i.a. Lime

Kiln No. & with Venturi Scrubber; Peaking Unit No. 2, Gss Fired) Belt Press Hood, Venturi Scrubbe
and Packed Tower

SOURCE LOCATION: Street_ Iron Bridge Road ' city Oviedo
UTM:  East__ 478250 North 3166500
Latitude 28 e 37 ¢« 20 =y Longitude 81 ¢ 13 « 10 ey

APPLICANT NAME AND TITLE: City of Orlando

APPLICANT AODRESS: 400 South Orange Avenue, Orlando, Florida 32801

SECTION I: STATEMENTS BY APPLICANT AND ENGINEER

4. APPLICANT

I am the undersigned awnet or authorized representative® aof The City of Orlando (Florida)

I certify that the statements ssde in this application for & _Mmodification

permit are true, correct and complete to the best of ay knowledgs and belief. Further,
l agree to maeintsin and operate the pallution control source and pollution control
facilities in such s msnner as to comply with the provision of Chapter 403, Floridas
Statutes, and all the rules end regulations of the departsent and revisions thereof. I
also understand that a permit, if granted by the departmsent, will be non-trensferadle

and | will promptly notify the department upon s or Jegsl tranafer of the peraitted
establishaent.

*Attach letter of suthorization Signed:
Robert C. Haven, Director of Public Works

Nas

and Title (Please Type)
Datu4 23/97 telephone No. (305) 849-2266

8, PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chepter 471, F.S.)

This is to certify that the engineering featuree of this pollution control project have
been designed/examined by me and found to be In conforaity with aodern sngineering
principles appliceble to the t-eatment end dispossl of pallutants charactsrized :in the
permit application, There is ressonable sasurasnce, in my professional judgment, :hat

See Floridsa Administrative Code Rule 17-2.100(57) ana (104)

DER Form 17-1,202(1)
Effective October 31, 1982 Page 1 of 12
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Best Available Copy

. Sho polletion gontrel Pocilition, when pProporly Gelntolined gne opor
on offivent Shet sonplies with ol) opplicedlie ototutés of tay ;‘:‘.'::';‘:::: Glocherge
tuloee one voguietions of the Goperteent. It 80 0100 89reee thet gty “nOores : ong tap
furnioh, 47 outheriznd By the osner, the epplitent o oot of Anetruetions '.'i‘:l eil)
Seinteonsnce ond eporetion of the pellivtien o ot o0 ong, §f .,,,,,..,' phrover
pellvtion sevrces. .

Post, Buckley, Schuh & Jernigan, Inc.

Cospony Neme (Ploses
889 North Orange Avenue

Signee

/’ /
Phillip K. Feeney

yoo)

Reiling Aedreee (Ploges i ETYY)
Flerige Regiotration Ne. 32258 Dete:

Toelephone we.  (305) 423-7275
STCTION I3 GENCRAL PROJCCY IMFORWATIDN

Descride the meture on¢ estent of the project. Refor to pollivtien sontrel equipeent
On® oxpected Leprovesente in seurce Perfersence 80 o teeult of tnstelletien. g b’

ohathor the proeject will reoult in full cesplionce. Attech o¢ditionyg) ou..; g:‘.‘.
necosoely.

The modified system consists of two-stage wet scrubbers using sodium hypochlorite and
caustic to scrud hydrogen sulfide from the air stream. -

Schosule of preject covered in thio epplicetion (Construection Porajy Applicetion 0nly)

Stert of Construction December 1987

Complotion of Conotruction <dune 1988

C. Conto of pollution contrel syotensl(e): (Mets: Shev Drecskgosn of oetineted coote on)
for ingividusl compoenente/unite of the preject oorving pollvtion gonty Y

ol ?
Infareetion on ectusl coots Bhsll Be furnished with the spplicetion for o::r:::::'
pereit.)

*Fans $ 71,500 '

sScrubbers $ 39,600

Chemical feeds $144,900
TOTAL $256,000

Ingicote ony provious OCR poersite, orcers ond neticoo S0s0Ciotoed with the em.00,0n
poant, including persait sssuence and expiretion Gates.

Permit No. AC 59-76662 issued April 20, 1984, expiration date: October 31, 1984
Permit No. AC 59-76663 idsued April 20, 1984, expiration date: October 31, 1984

ot Fore 17-1.202(3)
Cffectave Octoder 31, 1902 Paas 2 ef 12

*Modifications: Change new fan. Add new spray system and packed media to scrubber and packed
’ ' ‘ - tower. U S .



i
Requested permitted equipment opersting time: hrs/day 14 ; days/wk 7 ; wke/yr 52

if power plsnt, hrs/yr : if sessonsl, describe: N/A

If this is s new source or mgjor modificetion, snawer the following guestions.
(Yes or No)

l. Is this source lﬁ s non-stteinmant sress for s p.rt}cullr‘pollut.nt? NO
s. If yes, hss "offset” been spplied? N/A
b. If yss, has "Lowest Achievadle faission Raete” been cpplied? N/A
c. If yss, list non-ettainment pollutants. N/A
2. Does best svasilsble control technology (BACT) epply to this source?
If yes, sse Section VI, NO
3. DOoes tha Stste "Prevention of Significent Deterioriation® (PSD) . NO

requirsaent apply to this source? If yes, see Sections VI ana VII,

a. Do "“Stsndards of Performance for New Stationgry Sourcea™ (NSPS) NO
spply to this source?

S. Do ™Nstionel Emission Standarde for Hszardous Air Pollutants”
(NESHAP) apply to this sourcs? NO

0o "Ressonably Available Control Technology” (RACT) raguirements apply
to this source? NO

a. If yes, for what pollutants? N/A

b. If yes, in eddition to the informetion required in this fora,
eny informetion requesated in Rule 17-2,.650 must be submittad.

Attach all supportive information relested to sny snawer of "Yes®. Attach eny justifi-
cation for eny enswer of "No" that might be considered questionasble.

OER Form 17-1.202(1)
Cffective October 31, 1982 Page 3 of 12
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SECTION 1114

A. Rev Npterisles snd Cheamicels Used in your Process, if applicebdle:

..4'

AIR POLLUTION SOURCES & CONTROL ODEVICES (Other tham Incinerstors)

: Contsminants Utilizetion
Description Type s wt Rate - ldbe/nr Relete to Flow Diegras
SEnage Slugge HgS 100 6170 Attachment VIII
B. Process Rote, if spplicebler (Ses Section VvV, Ites })
1. Tlotsl Process Input Rate (lbe/hr): N/A
2. Product uoxgr&t (1bs/hr): N/A

enission point, use sdditionsl ohooto se necesssry)

. Airdorne Conto-xnunt- Enitted: (Informstion in this tsble must be lub-ittod for esch

Allowsd?
Eeissionl Esission Allowable? Potentigl? Relsts
Nase of Rets por Esission Emission " to Flow
Conteminant Maxisum Actusl Rule .1bs /Nt 1bs/yr T Disgrea
lbs/hr T/yr 17-2
HsS 310 790 N/A N/A 6170 15,760 At\t{&;lclhmen
lsee Ssction v, Ites 2.
2Reference spplicebls emission stenderds end units (e.g9. Rule 17-2.600(5)(b)2. Teble i1,

€. () = 0.1 pounds per million BTU host input)

3Celculastesd from opsrsting rets snd spplicsble standerd.

4caigsion,

DER Fors 17-1.202(1)
€ffective Novesber 30, 1982

i’ source opsrsted without control (Ses Section Vv,

Pege & of 12

Itea 3).




J. Control Devices: (See Section Vv, Item &)

Renge of Particles Basis f;r
Name and Type Conteminant Efficiency Size Collected Efficiency
(Model & Seriasl No.) (in microns) (Section Vv
(1f spplicable) Item S)
Ducon Venturi Scrubbe _ '
w/packed tower HpS 90 - 98% N/A N/A

E. Fuels

Consumption®

Type (Be Specific)

Maxiaum Heast Input

avqg/hr sax./hr (MMBTU/hr)
N/A
*Units: Naturasl GCss--MMCF/hr; Fuel Qils--gallons/hr; Cosl, wood, refuse, other--lbs/hr.
Fuel Analysis:
Percent Sulfur: Percent Ash:
Density: 1bs/gal Typicsl Percent Nitrogen:
Heat Cepacity: BTU/1d éTU/g.l

Qther Fuel Contgminants (which msy csuse sir pollution):

F. I1f spplicable, indicete the percent of fuel used for space hesting.
Annual Average N/A Mgximum
G.

Indicate liquid or solid westee genesrsted snd method of dispossl.

Liquid will be returned to plant headworks.

Solids will be disposed of by land application.

DER Form 17-1.202(1) :
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e

N. Esission Steck Geosetry snd Flow Cherscteristice (Provide dests for esch ;tock)l

Steck Meight: 50 : ft. Stesck Dismetor: 4.25 re.
Ces Flow Rete: 33,000 ACFmM DSCFM  Gas Exit Tempersture: 80 oF.
Weter Vepor Content: 10-15 % Velocity: 38.8 FPs

SECTION IV: INCIMERATOR INFORMATION
N/A

Type of Type 0 Type 1| Type Il Type 11 Type 1V Type V
Wgsts (Plestics) (Rubbish) (Refuse) (Garbsge X (Psthologd (Lig.& Ca

icsl) By-prod. )

Type VI
{(Solid By-prod.)

Actuesl
1b/hr
Inciner-
sted

Uncon-
trolled
(lbs/hr)

Jescription of Waste

Totsl Weight Incinersted (lbs/hr) Design Cepscity (1lbs/hr)

Apptoximste Nusber of Mours of Operstion psr dsy dey/wk wke/yr.

———————————————————

Manufscturer

Dste Constructed Model No.

Volume Hest Relessae Fue} Tempersture
(re)? (BTU/hr) Type BTU/hr (*F)

Prissry Chamber

Secondsry Chamber

Steck Height: ' ft. Stack Diamter:

Stsck Teamp.

Cses Flow Rate: ACFM DSCFM* Velocity:

FPS

*1f SO or more tons per day design cespecity, submit ths emissions rete in grasins per sten-
derd cubic foot dry gas corrected to 505 excaes sir.

Type of pollution control device: [ ] Cyclone [ ] Wet Scrubbsr [ ] Afterdburner

{ ] Other (specify)

OER Fors 17-1.202(1)
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8rief doacribtion of oparsting chsrsctaristics of control eovf;oox

Ultimate disposal of any effluent other than that emitted from the atack (scrubber water,

ash,

etc. )

NOTE: Items 2, 3, &, 6, 7, 8, and 10 in Section V must be included where spplicable.

SECTION V: SUPPLEMENTAL REQUIREMENTS

Plesse provide the following supplements where requirted for this aspplication,

i.

]

Total processa input tete and product weight -- show derivation [Rule 17-2.100(127)]

To e construction applicetion, sttach baaia of amission estimate (e.g., design calcula-
tiona, design drawings, pertinent manufacturer’a test data, etc.) and attach proposed
sethods (e.g., FR Part 60 Methods 1, 2, 3, 6, 5) to ahow proof of compliance with gp-
plicable standerds. To an operation application, attach teet results or msethods used
to show proof of complisncae. Informsstion provided when applying for an operstion per-

mit from 3 construction permit shgll be indicativae of the time at which the test was
sgde.

Attach basis of potentisl discharge (e.g., emission factor, that is, AP&2 test).

With construction permit application, include design details for all sir pollution con-
trol systems (e.g., for baghouse include cloth to air ratio; for scrubber include
crosa-section aketch, design presaure drop, etc.)

With conatruction permit applicetion, attach derivetion of control device(s) efficien-
cy. Include test or design deta. Items 2, 3 and 5 should be consistent: actuasl emis-
sions =z potential (l-efficiency).

An B8 1/2® x 11" flow diagras which will, without revealing trade secrats, identify the
individual operations and/or processes. Indicste where raw matesrials enter, where sol-
id snd liquid waste axit, where gaseous emissions and/or sirborne particles are evolved
and where finished products are obtained. :

An B 1/2" x 11" plot plan showing the location of the estasblishment, and points of air-
borne emissions, in relation to the surrounding arese, residences and other permanent
structures and roadways (Example: Copy of rslevent portion of USGS topographic esap),.

An 8 1/2% x 11" plot plan of faecility showing the locstion of manufacturing processes
and outlets for airborne emissions. Relate all flows to the flow diagrae.

€ER Form 17<1.202(1)
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9. The asppropriaste spplicetion fee in eccordsnce with Rule 17-4.05. The check should be
mgde payeble to the Department of Environmental Regulation. . -

1. With aen npplicltién for operstion permit, attach a8 Certificate of Completion of Con-
struction jindiceting that the source was constructed as shown in the construction
permit.

SECTION VvI: BEST AVAILABLE CONTROL TYECHNOLOGY N/A

A. Are stsndards of performance for new stationsry esources pursuant to 40 C.F.R. Psrt 60

applicable to the source?
[ ] Yes [ ] No
Contemingnt- Rate or Concentration
B. Has EPA declared the best available control technology for this class of sources (If
yes, attach copy)
(] Yee [ ] No
Contaminant - Rate or Concentration
C. ¥hat emission levels do you propose 88 best available control technology?
Contaminant Rate or Concentration
D. Describe the existing control and treatment technology (if any).

1. Control Device/System: 2. Operating Principles:

3. tffieciency:* 4, Capital Costs:

‘Explain method of determining

DER Form 17-1.202(1)
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$S. Ussful Life: : 6. Operating Costs:

7. Energy: 8. Maintensnce Cost:

9. Enmissions:

Contaminant Rete or Concentretion

10, Stack Psrameters

a. Height: ft. b. Dismeter: re.
c. Flow Rate: ACFM d. Tempersture: of
e. Velocity: ’ FPS

€. Describe the control and trestment technology avasilable (As many types as applicable,
use additional pages if necsasary).

1.

a. Cantrol Device: .b. Opersting Principles:
c. Efficiancy:l d. Capitsl Coat:

e. Useful Life: f. Operating Coest:

q. Enorqy'Z h. Maintenance Cost:

i. Avasilesoility of conatruction materigls and process cheasicsals:

j. Applicability to msnufacturing processes:

k. Ability to construct with control device, inatsll in aveilable space,

and opsrate
within propossd levels:

z.

a. Control Device: b. Operating Principl;s:
c. Efficiency:?! d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:z : h. Mgintenance Coat:

i. Availaebility of construction materials and process cheaicals:
lexplain method of detersining efficiency.

Energy to be reportea in units of electrical power - KWH design race.

OER Form 17-1.202(1)
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J. Applicebility to manufacturing processes:

k. Ability to construct with control devicse, instsll in available spscse,

’ snd operste
within proposed levele:

3.

s. Control Device: ’ b. Operasting Principles:
c. Efficloncy:1 ) d. Capital Coat:

e. Useful Life: f. Operating Cost:

g. Energy:z : h. Masintenance Cost:

1. Availsbility of construction metesrisle and process chemicsls:
J. Applicebility to msnufacturing processses:

k. Ability to construct with control device, install in svsilsble space,

snd operate
within proposed levels:

4.

s. Control Device: b. Opersting Principles:
c. Efficloncy:1 . d. Capitasl Coats:

¢. Useful Life: f. Opersting Coet:

9. Energy:z i h. Msintenance Cost:

i. Availability of construction materisls end process chemicals:
j. Applicability to manufacturing procesees:

k. Ability to construct with control device, install in svailsble space,

snd operate
within propoeed levels:

F. Describe the control technology selected:

1. Control Device: 2. Efficiency:d
J. Capital Cost: 4. Useful Lifs:
$. Operating Cost: 6. Enarqy:2

7. Maintenance Cost: 8. Manufacturer:
9., Other locations where employed on similsr processes:

@. (1) Conmpsany:

(2} Mailing Address:

(3) <Ccity: ’ (4) State:

'Explain method of determining efficiency.
Energy to be reported in units of electrical power - KWH design rate.

" DER Foram 17-1.202(1)
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.(3) Cnvirenmsental Nansger:
(6) Telephone No.:
(7) €Eeiseione:!

Conteminant . Rate or Concontratien

(8) Procesa Rats:!

b. (1) Compseny:

(2) Mailing Addrees:

(3) City: (4) Stota:
($) Environsental Reneger:

(6) TVYelephone No.:!

(7) Emiasione:!

Contaminant Rate or Concentretion

(8) Process Rete:!
10. Raseon for selection end deescription of syestess:

1‘9911:.0! suat provide this informastion when aveiladle.

Should this inforsation not de
sveilable, epplicant sust stete the reason(e) why,

SECTION VI1 - PREVENTION OF SIGNIFICANT DETERIORATION

A. Comspany Monitored Dsts

N/A

1. no. sites TSP : () so2e Wind spa/di:

Psriod of Monitoring / / to /
sonth day yesr sonth day

year
Other dats recorded

Attach all dsts or atatistical asummariee to this aspplicstion.

Specify bubbler (8) or continuocus (C).

OER Fform 17-1.202(1)
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2. lnu;runnntitlon, fField and Lesboratory
8. Ves instrumentestion EPA referenced or its eqQuivslent? :ﬁ ] Yoo [ ] No
b. laz‘lnltrunentltion calibrated in eccordance with Despsrtment procedurss?
{ ] Yoo [ ] No [ ] Unknown
B. Metsorological Date Used for Air Quality Modaling

i. Yoar(s) of data from / / ~to / /
ponth day yaer sonth day year

2. Surface dets obtsined from (locetjion)

3. Upper air (mixing height) data obtained fros (location)

4. Stability wind rose (STAR) dats obtainad from (locstion)

C. Computer Mgodels Used

1. Modified? If yes, sttach dsscription.
2. Modified? If yes, attach deacription.
3. . Modified? If yes, attach description.
a. - Modified? If yee, sttach deacription.

Attech copiss of sll final model runs showing input datas, receptor locationa, and prin-
ciple output tables,

0. Applicants Maximum Allowable Emission Datas

Pollutant Emisaion Rate
rse grama/vec
sol grame/sec

E. Eazission Data Used in Modeling

Attach list of smission sources. Emission data required is source name, description of
point source (on NEDS point number), UTM coordinates, stack data, allowable empissions,
end norsal operating time.

F. Attscn all other information supportive to the PSD review,

G. Discuss the social and economic iapact of the selected technology versus other spplica-
ble technologies {i.e., jobs, payroll, production, taxes, energy, etc.). Incluge
assessment of the environmental impact of the sources.

H. Attach scientific, engineering, and technicsl =zaterisl, reports, publications, jour-
nals, ancd other competent relevant information descriding the theory and spplicetion of
the requested best avsilsble conirol technology.

R Form 17-1.202(1)
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Ae 59- 3392y

Section 15886
ODOR CONTROL SYSTEM

PART 1 - GENERAL
1.01 DESCRIPTION
A. Scope of Work:

1. Relocate two existing venturi scrubber and absorber/stack odor con-
trol systems including existing framework, centrifugal fans and
enclosure, and associated accessories as shown on the Drawings.

2. Furnish and install packing materials, recycle water and chemical
spray system inside the scrubbers and absorbers, water recycle and
chemical feed facilities as shown on the Drawings and as specified
herein.

3. Testing of the odor control system.

B. Related Work Described Elsewhere:
1. Cast-In-Place Concrete: Section 00300
Painting: Section 09900
Fiberglass Reinforced Polyester Storage Tank: Section 13216

Plastic Pipe: Section 15064

(S,] o w N
. . . [ ]

Corrosion Resistant Valves and Specialties For Use in PVC
Piping Systems: Section 15118

1.02  QUALITY ASSURANCE

A. Qualifications: All the equipment specified under this Section shall be
furnished by a manufacturer who is fully experienced, reputable, and
qualified in the design, construction and operation of the equipment.
A1l new materials and equipment and all field fabrications shall be
warranted as free from defects and to operate satisfactorily for a period
of one year.

B. Modifications and Other Work: A1l pieces/parts field fabricated and all

equipment purchased and installed shall be warranted free of defects for
one year from date of acceptance by the Engineer or the City of Orlando.

SP340/040187 15886 - 1




1.03

SUBMITTALS
Materials and Shop Drawings:

1. Shop drawings and schedules shall be submitted in accordance with
the General Conditions in Division 1. Shop drawings and literature
describing the equipment and showing dimensions and all important
details of construction shall be submitted to the Engineer for eval-
uation and approval. Complete master power and control wiring
diagram, suitable outline drawings of the control schematics, and
suitable outline drawings of the control panel shall be furnished as
part of the shop drawings submittal.

2. A1l details on shop drawings submitted for approval shall show
clearly the relations of the various parts of the main members and
lines of the structure, and where correct fabrication of the work
depends upon field measurements, such measurements shall be made and
noted on the Drawings before being submitted for approval.

Operating Instructions and Manufacturer's Representatives:

1. The representative provided for the various instructural and testing
sequences shall have complete knowledge of proper operation and
maintenance of the equipment. The Manufacturer shall allow a suffi-
cient number of days of the representative's time for the multiple
visits, if required.

2. Certificate from the Manufacturer stating that the installation of
the equipment is satisfactory, that the unit has been satisfactorily
tested, is ready for operation, and that the operating personnel
have been suitably instructed in the operation, 1lubrication, and
care of the unit shall be submitted.

3. Operating and maintenance manuals shall be furnished. The manuals
shall be prepared specifically for this idinstallation and shall
include all required cuts, drawings, equipment 1lists, descriptions,
etc., that are required to instruct operation and maintenance
personnel unfamiliar with such equipment. The number to be fur-
nished and special requirements shall be as specified in Section
01730.

Scheduling: Indicate the following with the bid:
1. . Submission date of shop drawings from receipt of order; and

2. Fabrication time and delivery date from receipt of approved draw-
ings.

State of Experience: Furnish a statement of experience regarding number
of in-place installations for similar odor control applications and con-
firming at least five (5) years of experience. Furnish five (5) specific
customer contacts available for inquiry by the owner or engineer.
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1.04 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Protect all equipment, accessories and purchased products from damage
during shipping, storage and handling. Prevent dirt and moisture from
entering hoods and fittings by sealing all openings.

B. Where possible, store unassembled components inside and protect from
weather.

1.05 SPECIAL TOOLS AND CRITICAL SPARE PARTS

A. One set of all special tools required for normal operation and mainte-
nance shall be provided.

B. Critical Spare Parts: Critical spare parts shall be furnished to assure
normal running and maintenance for a period of one year as recommended by
the manufacturer of equipment under this Section. As a minimum, the
following 1ist shall be provided:

For each type of diaphragm metering pump:

2 - Diaphragms and seals

2 - Check seats

1 - Set of ball checks

1 - Set of foot values with strainers

For each fan:
2 - Drive belts
For pH and ORP sensors:
Electrode maintenance kits
For Spray Headers:
Spare nozzles required, one for every five (5) used
C. The Manufacturer shall recommend and supply any spare parts in addition
to the aforementioned necessary for the first year of operation. Spare
parts shall be marked with part numbers and equipment and packed in suit-
able containers also marked with the part numbers and equipment for which
they are used.
D. A1l tools and spare parts shall be furnished by the manufacturer in con-

tainers which are clearly identified with indelible markings as to their
content. Identification shall be with part numbers.
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1.06 DESIGN REQUIREMENTS

A. Gas Flows: Odorous gases shall flow sequentially through the two relo-
cated, modified scrubbing systems shown in the Drawing.

B. Design Conditions: The two systems shall be assembled and installed
according to the following criteria:

Venturi Absorber
1. Contact time(s) 0.3 1.0
2. H»S concentration 50 50
3. Air Flow (scfm) 33,000 33,000
4. MWater flow (gpm) 330 495

PART 2 - PRODUCTS
2.01  GENERAL

A. Dual Systems: The two existing odor control systems consist of venturi
with cross-flow absorber in series with tower absorber as shown in the
Drawing. The existing equipment shall be relocated from the present
locations to a new location centrally located on east side of the same
building. The relocated equipment, new fans and new chemical feed
systems are to be modified as shown in the Drawings with the entire
chemical recycle area being enclosed. All products necessary to provide
modifications shown with gas ducts, piping, instruments and controls
shall be provided, including new exhaust fans and new electrical control
panels to connect to existing motors.

Absorber vessels to be plumb.

Mist eliminators shall be level and 4 bend Noryl Chevron type supported
on bottom with 4-inch wide ring, 1/4-inch as shown in the Drawing and
shall be secured in place with top tie down bass.

Access shall be provided to mist eliminators for maintenance service or
replacement.

Remove all existing baffles, lamalars and lamalar bases from existing
venturi tanks.

Venturi tanks shall be converted to cross flow spray chambers by adding
spray bars and baffles (two 22 inches each) as shown in the Drawing.

A1l existing packing in each absorber shall be removed.
Each absorber shall be cleaned, inspected and packed to a depth of 100

inches with 2-inch polypropylene tellerettes, Type K supplied by
Ceilcote, Air Pollution Control Division (Berea, Ohio).
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Existing packing supports are adequate, but new packing top tie downs
shall be provided.

B. Spray Headers: A total of six (6) spray headers shall be fabricated as
shown on the Drawing. These distributors shall be installed in each ven-
turi tank (two pair of 2 bars), above each absorber tower packing (one
pair of 4 bars) and below each absorber mist eliminator (one pair of 4
bars). A1l materials of construction shall be PVC for piping and FRP for
retaining brackets on vessel walls. All headers to be capped at ends.
Nozzle connections to the feeders to be pipe couplings or bushings with
threads as to mate with nozzles. All distributors shall be accessible
for ease of removal and disassembly for cleaning and repair or replace-
ment. v

A11 spray bars shall be horizontal Schedule 80 PVC on quick disconnect
unions with capped ends.

A1l spray bars to be held by FRP supports field fabricated to vessel
walls.

Stagger and space all spray nozzles as shown in the Drawing.

Venturi cross flow nozzles shall be aimed downward and at an angle of 10
degrees toward gas inlet.

Absorber tower packing nozzle shall be aimed directly downward.
Mist eliminator wash nozzle shall be aimed diréctly upwards.

Inline strainers with blowdowns are required before each spray nozzle
assembly as shown in the Drawing.

The following spray nozzles shall be provided and installed after all
lines have been thoroughly flushed clean of debris. In addition, one
complete set of spare nozzles shall be provided. A1l nozzles shall be

PVC.
No.
Nozzles Operate
Spray Nozzles Required Type Model NPT at, psig
Venturi Cross _
Flow 16 Fulljet 3/4 HH 3/4" Male 20
71WSQ
Absorber Parking 14 - Fulljet 11/4H 1 1/4 Female 40
190WSQ
Mist Eliminator
Spray 10 Fulljet 3/4 HH 3/4 Female 20
71WSQ
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The nozzle types listed here are supplied by Spraying Systems Company,
Wheaton, Illinois.

C. Fans: Two (2) new fans shall be provided to replace the two existing
fans. The fans shall be radial tip design constructed of 316L stainless
steel with 44 1/2-inch wheel diameter capable of moving 33,000 cfm at 20-
inch water gauge pressure drop. Typical fan is supplied by Garden City
Fan (Niles, Michigan) Type 40 Rt. This fan has a 47 1/2-inch inlet
diameter and a 31-inch by 55-inch rectangular outlet. Fan to be complete
with bolted inspection door, drain connection, teflon shaft seal and
shaft guard with split housing to facilitate wheel removal. An OSHA
approved drive belt guard shall be provided for the 200 hp adjustable
speed V-belt drives. New V drive belts are required. The existing two
(2) 200 hp, 460/230 volt, 3 phase, 60 cycle motors shall be used.

D. Recycle Pumps: Four (4) recycle pumps with direct drive motors shall be
provided. Two pumps of 660 gpm capacity each at 35 psig minimum head and
of chemical resistant material shall be provided for venturi recycle.
Two pumps, one main and one spare, of 990 gpm capacity each at 60 psig
head and of chemical resistant material shall be provided for the
absorbers recycle. Liquids will contain solutions of sodium hyprochorite
- sodium hydroxide at ambient temperatures. Pumps to be packed stuffing
box type with 460/230-volt, 3 phase TEFC direct drive motors of 15 hp
minimum for venturi and 40 hp minimum for absorbers. Each pump to be
provided with clean water packing Tlubrication and 1liquid drain off
system. Water supply to include control valves and rotameters with capa-
city range of from O to 1 gpm. Pumps of this type are supplied by
Wallace and Tiernan and by Durion (Dayton, Ohio) or equal.

E. Chemical Feed System:

1. Absorber Recycle Tanks: Two (2) absorber recycle tank shall be pro-
vided complete with baffle, cover and all necessary gusseted
nozzles. Each tank shall be 10 feet - O-inch-diameter by 5 feet -0-
inch high of FRP construction as specified in Section 13216. A1l
liquid feed and recycle drain lines shall enter tanks on the small
volume side of baffle and shall enter and/or extend to within 4
inches of tank bottoms.

2. Sodium Hypochlorite Tank: One (1) sodium hypochlorite solution tank
shall be provided in accordance with Section 13216.

3. Metering Pumps (Automatic): Six (6) chemical metering pumps shall
be provided and shall be Wallace & Tiernan type positive displace-
ment, diaphragm pumps or equivalent. Each of the two main NaOH
pumps and the spare pump shall be designed to handle 710 gph each.
Each of the two main NaOCl pumps and the spare pumps shall be
designed to handle 70 gph each. Output volume shall be adjustable
while pumps are in operation from zero to maximum capacity. Adjust-
ment shall be by means of readily accessible dial knobs, one for
changing stroke length and the other for changing stroke frequency.
Both knobs are to be located opposite the 1liquid handling end.
Control of metering pump shall be selectable between internal and

SP340/040187 15886 - 6



external pulsing by means of a three-position center-off switch.
Chemical metering pumps shall be capable, without a hydraulically
backed diaphragm, of injecting chemicals against pressures up to 100

psig.

Each pump drive shall be totally enclosed with splash proof control
panel and no exposed moving parts. Solid state electronic pulser
shall be fully encapsulated. Electronics shall be housed in a
chemical resistant enclosure at the rear of the pump for maximum
protection against chemical spillage.

Chemical metering pump housing shall be of chemically resistant
glass fiber reinforced thermoplastic with a glass fiber reinforced
polypropylene solenoid carrier. All exposed fasteners shall be
stainless steel. Chemical metering pump valves shall be ball type,
with ceramic balls seating on combination valve seat and seal ring.
Valve seat and seal ring shall be renewable by replacing only the
combination set-seal ring. Pump head shall be of PVC material.
Fittings and connectings at pump head shall be PVC and/or poly-
propylene.

4. Chemical Feed Pick-Up Polyethylene tubing shall be provided for feed
pickup complete with Swedgelock type compression nut and ferrule
connections or equivalent. A foot valve with integral one-piece
strainer shall be provided for each suction line, and an injec-
tion/anti-syphon check valve with 1/2-inch NPT male connection for
each injection point. The injection check valve shall incorporate a
dilating orifice.

5. Automatic pH and ORP Control: Two (2) pH and ORP controls shall be
provided and shall be Leeds Northrup type or equivalent. They shall
be designed for automatic metering variation of chemical flow. Each
system recycle 1liquid shall be continously monitored and the
chemical injection rate of one chemical automatically adjusted to
maintain a neutral pH and chlorine residual at the setpoint. Output
signals from the sensor probe shall be transmitted to the analyzer
over standard signal wire. The probe unit shall be automatically
temperature compensated and shall have a minimum sensitivity of
0.001 pH. The analyzer shall be compatible with the sensor signal
transmission and shall be wall mounted. The analyzer shall contain
a suitable meter or digital display for indication of the process
variable, set point, or controller output. The unit shall contain a
two-mode controller (proportional or integral) with analog for con-
trol of the chemical injection system. An auto-manual switch shall
be provided for bumpless and noiseless transfer between modes. The
unit shall be provided with suitable switches to increase or
decrease control setpoint to allow display of the process variables,
setpoint or controller output, and for setting control action. The
unit shall be provided with high and low alarm relays for deviation
from setpoint. Contacts shall be provided for remote alarm trans-
mission.
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10.

The reaction chemical to be diluted will be provided by the
Purchaser in a liquid form. The chemical feed system shall contain
all parts necessary to achieve the specified flow rates for satis-
factory performance of the odor control system. These are given in
Section 1.06B of these Specifications.

The operation of the chemical feed and dilution system shall be
designed to operate automatically as well as manually.

A1l parts of the two chemical feed and dilution systems shall be
readily accessible for repair and maintenance, and shall be mounted
on an open panel for easy access.

Clean water of reasonably uniform pressure, and of a minimum of 40
psig, will be supplied to the odor control systems as indicated in
the Drawings. An automatic valve controlled by the electrical level
control systems activates the flow for each system.

Pressure gauges are provided to observe 1line pressure in the
chemical feed system as shown in the Drawings. Metering pumps,
either manual or automatic, as specified, are provided to meter the
chemical to be fed. Valves are required to draw samples or drain
the chemical lines.

F. Electrical Control Panel:

1.

SP340/040187

‘The control panel shall be capable of monitoring operation of the

system 1iquid and gas flows, pressure drops and chemical treatment
system for each of the two systems as indicated in the Drawings.
The electrical panel shall contain switches, status lights for all
operating units such as pumps and fans. Status lights shall be pro-
vided to show the position of each of the five (5) gas flow control
butterfly valves.

The electrical control panel shall be provided for coordinated and
independent operation of the components of water supply to each tank
and mist eliminator, chemical dilution system and exhaust fan. A1l
units to be activated by a single button - and indicator lights will
indicate the unit functions. Similarly, each portion of the system
can be initiated by its own electrical control, with indicator
lights indicating individual unit functions. Extra contacts shall
be included for transmission of alarm and indicating signals to the
remote control room.

The mist eliminator wash control shall be provided so that wash can
be initiated every time mist eliminator  exceeds 0.75 inch. Ho0 or
once every eight hours, whichever occurs first.. Wash duration shall
be two minutes @ 100 gpm.

Fan current for each fan shall be indicated.

Tank level shall be indicated for the venturi recycle (one indi-
cator) and absorber recycle tanks (one indicator).
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6. Electrical interlocks shall be provided so that (a) recycle tanks
liquid levels are to the tank overflow baffle levels before recycle
pumps can operate, (b) the absorber recycle pump must be operating
before either of the fans can operate and (c) one of the two fans
must be on before the filter presses can be activated.

G. Additional Accessories: The following supplement previous requirements:

1. A1l gas ducts elbows, Tee's and Wye's shall be 42 inches FRP
between fan and venturi inlets. There shall be provided four 4-
mitre, five-piece elbows; two Wye's; one Tee; and one Tee with a 16-
inch side arm (42 inches by 16 inches by 42 inches).

2. Gas valves shall be FRP butterfly type. Four shall be provided.
The valves shall be complete with chain operators so that valve
operation from the floor is possible.

3. One 16-inch FRP butterfly valve shall be provided with one end
flanged for connection to PVC and the other end to connect to the
Tee with a 16-inch side arm. The valve shall be complete with chain
operator.

4. The FRP gas ducts entering the venturi shall not be supported by the
venturi. :

5. A1l horizontal gas ducts slope in direction of flow 1/2-inch per 10-
foot minimum.

6. Liquid supply lines shall be PVC Schedule 80 and all horizontal
lines shall be sloped in direction of flow 1/2-inch per 10-foot
minimum.

7. Liquid drain lines shall be PVC Schedule 80 and all horizontal lines
shall be sloped in direction of flow 2 inches per 10-foot minimum.

8. A1l liquid carrying lines shall have a drain valve at each low spot.

9. Use two teflon diaphragm manual control valves on each 1liquid flow
control as shown on the Drawings.

10. A1l pressure gauges on liquid lines shall be o0il filled diaphragm
type with isolating valves.

11. Gas flow orifices shall be installed in each fan discharge duct as
shown in the Drawing. Orifices shall be 3/16-inch 316L stainless
steel, 33.6-inch ID and sharp edge with either flange or pipe taps.

12. One-inch pressure taps are to be provided if not available from each
system location for measuring pressured drops of venturi scrubber,
absorber tower and mist eliminator as shown in the Drawing.
Magnehelix gauges shall be provided to indicate the pressure drops
for each portion of the system and shall be mounted on control
panel. Magnehelix gauges are available from Dwyer Instruments,
Michigan City, Indiana.
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13. In line or indirect indicating liquid flow rotameters or flow meters

are required in each venturi and in each absorber recycle line, in
the venturi bleed to absorber, and in absorber bleed to drain.
Capacities are indicated in Section 1.06B of these Specifications.
These meters must be in plumb sections of line, at eye level, and
accessible and with a light so they can be read. These can be Leeds
& Northrup type or the mini-magnetic type supplied by Fischer &
Porter Company (Warminster, PA),

14. Quarter-inch nylon pressure lines shall be provided to connect the
pressure taps and the magnehelix gauges on the control panel as
shown in the Drawing. The nylon lines are to be secured to frame-
work or other equipment by nylon tabs. These connections shall be
male and female Swedgelock type with nuts and ferrules. Al1 these
lines shall slope to vessel or duct tap until line drops to gauges.
Leave no loops in these lines. The three-way valves shown shall be
1/4-inch stainless steel,.

15. The entire system and all lines must be purged of debris and any
foreign material before the installation is considered complete.

16. A1l open ports shall be closed with appropriate flanger, caps and/or
other covers.

17. A1l sample valves, isolation valves and alternate passage valves
shall be accessible and as close to main line as possible. Valve
extension handles may be used.

18. A 42-inch-diameter stub tee with flange shall be welded to one of
the existing 5l-inch stainless stacks to accommodate 42-inch FRP
bypass gas duct.

19. A1l valves and electric activator enclosure shall be of plastic con-
struction as specified in Section 15118.

PART 3 - EXECUTION

3.01
A.

3.02

INSTALLATION

It is intended that the existing system be utilized to the greatest prac-
tical extent. As a result, the existing system must be relocated,
cleaned, inspected, repaired, modified and supplemented as described in
the specification and in the Modified Plans of the Drawings.

SURFACE PREPARATION AND PAINTING
Ferrous Materials:

1. Existing ferrous materials, including scrubber tower and stack steel
supports, shall be cleaned and inspected for defects. All badly
corroded and defective parts must be cut out and replaced. New
welds must be cleaned and ground smooth. Then all metal surfaces
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3.03

3.04

shall be blast cleaned to bare metal in accordance with SSPC
Specification SP6, commercial blast cleaning, providing a 2.0-mil
profile.

2. A1l surfaces shall be metal primed and then coated with epoxy primer
and finish coats, as specified in Section 09900. These paints shall
be products of the same manufacturer.

Other Materials: Other finishes are discussed in Section 2.0l of this
Specification.

INSPECTION, TESTING, SYSTEM OPERATING MANUALS AND TRAINING

Finished Construction: The Engineer shall inspect the new installation
in cooperation with his consultans to assure that the specifications have
been followed correctly and the work properly executed. Each component
shall be inspected visually in dry condition and again in wet condition
to assure operation safety, proper operation, direction of rotation and
assembly.

Operation: The purchaser will provide for testing, system operating
manuals and operator training. New component manuals shall be provided
as discussed in Section 1.03B of these Specifications.

MISCELLANEOUS

Deviations: If the equipment the Contractor proposes to furnish differs
from that indicated on the plans or herein specified, or requires a
different arrangement, the Contractor shall prepare and submit for review
detailed structural, mechanical, and electrical drawings and equipment
lists showing all such changes. If accepted by the Engineer, any addi-
tional costs involved, including those for project drawing changes and
changes in interfacing work, shall be the responsibility of the
Contractor and there shall be no additional cost to the Owner.

END OF SECTION
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