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Headworks Odor Control 
Purpose and Intent 

Headworks Odor Control Purpose and Intent 

..... ....... . ················· ····· ......... . ···········::·· ···························· ......... ...... . ·········· ....... . ..... . ......... . 

• The purpose of the Headworks Odor Control system is to reduce the emission of odorous substances from the 
treatment processes in the Headworks Building, so that the odors are not detectable beyond the boundaries 
of the plant property. : 

• The Headworks Odor Control system treats the air captured from the enclosed preliminary treatment : 
processes of coarse screening, grit removal and fine screening. 

• A centrifugal fan pulls the air from the Headworks Building through two scrubbers operating in series. A 
scrubbing liquid of Sodium Hydroxide (Caustic) and Sodium Hypochlorite solution is sprayed, opposite the 
air flow direction, over the packing material in the scrubber. The scrubbing liquid absorbs the contaminants 
from the air as it drops down through the packing material and the treated air is discharged to the second 
scrubber or to the atmosphere. The chemical solution reacts with odor-causing compounds to remove or alter 
them to a less offensive state. 

• The rate of chemical additions is controlled by the pH and the ORP of the scrubbing liquid. Make-up water is 
continuously added to maintain a constant water elevation in the scrubber sump and a small amount is 
continuously wasted through a sump overflow. 

; 

i 

············:c::::c·································· ........ ·········· ···················· .............................. . .............. ············ ········································ ..... ··········· .... . ... .... . .......... J 
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Headworks Odor Control Keys to Operation and Control 

Headworks Odor Control 
Keys to Operation and Control 

I Objective 

Variables Affecting 
Performance 

Process Control 
Parameter 

'I' 

Headworks Scrubber 
Flow Schematic 

Control 

I Operation 

I 

To draw odorous air from various covered processes in ttuHeadworks Building of 
the plant and alter the odorous compounds through scrubbers with chemical 
solution sprays, prior to discharge into the atmosphere 

Air flow rate 
two-stage versus single-stage operation 

I pH target setting, ORP target setting 

Recommended Mode 

Headworks Odor Control System 
equipment in Automatic Control 

I DC~ controls the operation of the 
equipment 

Alternate Mode 

Each equipment in the Hea<M"orks Odor Control 
System can be operated in Remote or Local Hand 
mode. 

• Component Control Summary Table 

Operators manually control the operation of the 
equipment through local control panels or at the 
DCS, if possible 
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Headworks Scrub~ .. Flow Schen1atic 
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Headworks Odor Control 
Equipment Summary Table 

Headwotks Odor Control Equiptnent Sumntary Table 

MAXIMO Number 

:,',~~~~~~:~~~~~~~~-;~L_m_n_- • _[~---~g;!~-- . _j_nmn - _____ I 
;:t;, Sodium Hypochlorite Storage Tank 1 il 10SHST1 ,, 

1

:::: Sodium Hypochlorite Storage Tank 2 :l 10SHST2 q , 

/illt;~~i;~~~.,:;_~~;;g~-=~··~·· ···························JI=--===-~i:~··-··~ --Jl==--=---=-=~·····--==J 
lil~;;~:~~~~?~~::~~=~~u~~--~~-~1[~_---;~~~==~~=--=-=:=-~ ==-j 
!ill! I Sodium Hydroxide (Caustic) Containment Sump Pump ![ 10CSP1 :J i 
!!iii ·-·------------------------~~----------------------~--~-~---------~ -~~----·------------------------------··--------1- ·-------------~----~-----------------------~ 

ilill [ S~d_ium Hypochl~~ite Con~~inrnent S~-m~ P_ump . ___ ! [_~--·----~~~~~----------··----J '-----·-·-------·-·---------~------------.1 
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Scrubbers Design and Operating Criteria 

Headworks Odor Control 
Scrubbers 
Design and Operating Criteria 

location _ _ jj Headworks Building 
I 

_l 

r Units I[ 2 
[~~-.;~~~;~~~~~~-------~~ r==o=-~=-~=;-=H=--~=~-=~0=-~=c=-~=~=-=~=-=-=-=--=-=---=--=-=-=-=-=-=-=--=--=::-=-=-=---=--=---=-=--=--=-=--=-==---=---=-====_~

1
'"11 

I Associated Auxiliary I Recirculation pumps, Centrifugal fans, Sodium Hypochlorite metering pumps, Sodium 
Systems i Hydroxide (Caustic) metering pumps, and Hydrochloric Acid metering pump 

1 

---------------------l~==============================:::;_jm~ 

I 
Function l Provide contact between odorous air and scrubbing liquid to convert odorous

1 

.1 

I compounds to non-odorous forms ~ 

J [€1ow Stream l ~oro us air _ _j 
i Design Criteria !!Manufacturer !IDuall 

I~L====================~~~L==========================~!'IM 
! 

I Model (diameter X depth of 1,,,_ 112X 1 0 i 
1 packing) J 

~~==========:========;~===================-=-=~lml 
II Design Airflow, cfm _ [[ 49,400 j 

I Scrubber pressure drop, Jll 0_.28 
! w.g.lft L 
l:~:e:N:i:ce:-:::::--::::::::::::::::::r:l:1:o:o:p:p:m::H:2:s::::::::::::::::::::::::J: 
Jl Air Temperature Jli?to 105 _j 
~~~R=e=m=o=v=a=I=E=ffi=c=ie=n=cy=,=H=2=S==========~~~~=9=9=.9=5=~=o,=o=n=e=s=ta=g=e====================~~~~M 

I ~ecirculation Liquid Flow Rate ___j 1750 gpm J 
1~====================~-~==========================~lrnl 
I Recirculation Liquid I Make-Up Water 
i I Sodium Hydroxide 
j 1 Sodium Hypochlorite 
~===========================~~================================~100 

il Make-up Water Flow Rate Jje.5 gpm 

i j Operati~g pH ! j1 0-11 standard units __ j 
i lOperating ORP 11300 -500 ppmv j 

~t of Failure j Decline in odor control treatment efficiency I 
~==================-,~================================::;too 
Response Time/Action I Priority 1- Place failed scrubber and associated equipment off-line. Operate [ 

j complementary scrubber in single-stage mode. ___j 

Comment: ho2edc0 l.htm 
last edited: 9/18/02 

Page 1 



~! 

Recirculation Ptnnp Design and Operating Criteria 

Headworks Odor Control 
Recirculation Pumps 
Design and Operating Criteria 

~~------------- _j~adwork~ Building _ _ _ _ _ _ _ _ __ _ __ _ 

, r~~~------------~-------~~~---------------------------------------------------------------------------------------------------------------------- _______________________ _] 

I ~~~~~- JI10RP1, 10RP2 -- I 

I 
Associated Auxiliary I] Scrubbers j 

Systems _ _ _ _I_ __ 
1 

(?unction I Recirculate the scrubbing liquid between the scrubber sump and scrubber tower i 
~w Stream jj Caustic and Sodium Hypochlorite solutions I 

Design Criteria I[ Manufacturer j[&broc l 
lj . II I 
\ Model 11 __j 

II Type [[~fld suction, centrifugal I 

j Size (Suction x Discharge 116 X 4 I 

1 

diameter) ! ________________________________ _! 

J, Material of construction 'I vinyl ester resin I 
! (wetted metal parts) 1 

1

1 

I ---1 

j\ Capacity, gpm J \7 41 

II Total Dynamic Head, feet II 70 

I @rive Motor l 
II Manufacturer _j I I 

~~e~ower 1@£ [ 
II RPM _jJ1750 I 
! I Volts/Phase/Hertz j J460/3/60 _ __ _ J 

~~of Failure ~ StopS scrubber operation; odorous air cannot flow through scrubber without i 

I recirculation pump in operation I 
; i 

1 
I Response Time/Action I Priority 1- Place failed pump and associated scrubber off-line. Operate complementary I 

I scrubber and recirculation pump in single stage mode. Repair/replace failed pump. I 
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Headworks Odor Control 
Centrifugal Fans 
Design and Operating Criteria 

Centrifugal Fans Design and Operating Criteria 

!,:,![_~~~~~~~-- ----------------------- ----- [~-~~~~~~-~~~~~~~~-- --- -------- ------------------- - --- ----~-------
~@~--- ---~- - _i~~=-=-=~=-===================~======= 
::~f[l__~~u~-~~~!--~-~~~! ___________ ,[~~<?_~~~~--~~~~~~~---- ____________ ___________ _ ________ _ 
ii ;;;c:t Au:iltary J[s~~~ __ __ __ _________ __ _ ___ __ ___ _ 
~~~~u~~lo: ..... _ i ;;r~;;_;;e;t;;ess un_tts:n~stru~:~rough~:scrubber before _ 
Jl)!ll_Ftow_~tream _ _ _ _ ______ ! ~-~~~~~u~-~------------------·-----------·-·-··------------------- ---------------------------------·- __ -----------··--------- ________ ; 
li ~~~n-~r~~~~ -m- !Lr.111"~~ur~ __ __ _ _____ lceii!)C)~_ __ ____ _ __ ___ _ _ 
I!J!i I l~-~~~---------------------------------------------1 ~~~~~?~--------------------------------------------------
:~:1: ! [ Type · lj Centrifugal l 

if j [~~--~~- ~=~-=- =~= -~ =~j [;~;~es-==-- -~ =-~==--==- == ___ c 

:!;:; "-~~!~-~~~~_?~~~~~~-~----------------- ____ ___[ r-~~~~~~!_~_~!~~~~~~~y~~~~!t:~--------------------_j 
:i:il 'I ·r , 
i:::; : -~~~~~-=--!:!l~~~----------------------j --~~~~~~------------·----·------------------·---·----------------------------------~ 
:;'!l i @rive Motor i 

II i~;;~-==•••-•==-=~l~~ ==~·==••=•=-=-==-=·-] 
!i :~~~-=--= ~=--=~·==-~~-==-- =---=-=--=-=-- =~---=1 ~ . . 

i
1

\li : l-~~~-~-!_--~----------------------------------··--: ________ __1 ~-~~~-----·----------·--·---- ···-·---··------- --------------···-----------------_] 

!'![! i '-~~~~!~~!~---------------------·-lf_~~~~-------------------------------------------------~ 
::ii! ll~~y~~-~~~~~!~~~~-~!~~----- :1_~~-i~:~~------ - - -
i}/ L--------------------------------------1 ~_9~-~v~~-!?~~~- - .. -- _j [OO~V:~D~-!~V~2.!;-.J__u --- -- J 
,

1

:: Effect of Failure ' Odors and potential combustible or explosive vapors cannot be pulled from headworks i 

processes. Odorous contaminants may escape to the atmosphere to create off-site odor 1 

,:; nuisances. In addition, potentially hazardous levels of combustible or toxic gases may 
'I,; 

1 build up in the covered processes, creating a safety problem. 
!:.;; ------- --- --- --- ----------------t:=:-:============================~100 
Jif/J j R_es_~~se Ti_me/Action , Priority 1- Bring standby fan online. Replace/repair failed fan. 
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Caustic Metering Pump Design and Operating Criteria 

Headworks Odor Control 
Sodium Hydroxide (Caustic) Metering Pumps 
Design and Operating Criteria 

I Loc~tion lj Headworks Building ! 
l _____________________________________________________________________ [ 

[~-~-!~------------- __________ ] [_1 ( an~-~-'2_e uninstai~~~_:;_Par:) ___________________ ! 
----~-----------------------------··-------------~~---------------1 

I Equipment Number_ 1110C~P1, 10CMP2 I 

Associated Auxiliary t Caustic Storage Tank, Scrubber Recirculation Pump 

I Systems I 
l 

I Function 
--, 

I I Feed caustic to the recirculated chemical solution in the lead scrubber ! I 
I 

[Flow Stream Jl-Sodium Hydroxide (50 percent) 
-

Design Criteria II Manufacturer _ J I Watson/Marlow 

II Model 
II 

JI_Type 
- - -

Jl Hose 

J Ecity- min/maxgph 111.3/13.4 
I 

[j Discharge pressure, min psig ll100 

ll~_rWe Type II SCR 

II Horsepower 111/4 

II RPM 1[39 
I 

il j[Frame 

I l[ Volts/Phase/Hertz J[scR 
! 

I Effect of Failure [ Reduced efficiency of scrubber operation due to lack of caustic 
----------~----+ 

Response Time/Action I Priority 1- Bypass scrubber associated with failed metering pump. Operate 
I complementary scrubber and associated equipment in single stage mode. Repair/replace 
! 
I failed metering pump. 
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Caustic Metering Pump Design and Operating Criteria 

Headworks Odor Control 
'I Sodium Hydroxide (Caustic) Metering Pumps 

Design and Operating Criteria 

I Location ll Headworks Building I 
-""---"-~--------- '---~-~------"-" ____ " ____ "_""-----"--""-~"--"··----~------" ______ " ___ J 

[_u!~~-"--------------- "" _____ ]~and one uninst~~-~ s~~~2--------~------------- -""" _______________ "_" ____ " ______ "'"_" _____ "_"_" ____ " _____ _) 

[Equipment Number jJ10CMP3, 10CMP4 \ 

-
Associated Auxiliary I Caustic Storage Tank, Scrubber Recirculation Pump I 

Systems I 
.! 

J Function 
---r 

I 

Feed caustic to the recirculated chemical solution of the lag scrubber _j I 
i 

j Flow Stream ll Sodium Hydroxide (50 percent) 
I 

l 
J ~anufacturer Jl Watson/Marlow 

I 
Design Criteria I 

I 
I 

!I Model ll I 
- ___: 

~~Type . II Hose 
I 

I 

I J I Size - diaphragm diameter IL ! 

l 
I 

l \ Capacity - min/maxgph ll 0.4/3.9 I 
i --

I 
I Discharge Pressure, min 11100 

I I 

l I • 

i pSIQ 
i 

II Drive Type II SCR 
I 
I 

i l 
lj Manufacturer Jl 

; 

l I i 
I [ Horsepower 1[ 1/4 I 

I I 
1112 il RPM I 

lj Frame ll_ 
I 
l 

I - I 

((Volts/Phase/Hertz ll SCR I 

J Effect of Failure 
I 

i 
I Reduced efficiency of scrubber operation due to lack of caustic 

J '-i -- -
Response Time/Action Priority 1- Bypass scrubber associated with failed metering pump. Operate 

I 

l 
complementary scrubber and associated equipment in single stage mode. Repair/replace 

i 
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Sodium Hypochlorite Metering Pump Design and Operating Criteria 

Headworks Odor Control 
Sodium Hypochlorite Metering Pumps 
Design and Operating Criteria 

~~~!~~------ ll Headwor~s Building J 

@~~------------~------·--.... 1 [~-~~~~-~~~~~':~~~:) ______ ~---~---·-------···-----·----··--·-----------·---·--·----··.J 
§~~~~~~----·_f[iosHMP1, 10SHMP2 _ j 

Associated Auxiliary i Sodium Hypochlorite Storage Tank, Scrubber Recirculation Pump I 
i 
! 

I 

1 Systems I 
~---=·==================t~=================================================~========~nm I Function l Feed Sodium Hypochlorite to the recirculated solution in the scrubber __j 

I 
l 
I 
1 
l 

I 

~================ 
J Flow Stream ][sodium Hypochlorite (15 percent) 
/~=============== 

Design Criteria l[ Manufacturer _jEtson/Marlow 

II Model Jl 

I 
I 

J 
i 
I 
! 

j[rype Jj Hose 

([Capacity~ min/maxgph J~ .6/16.4 
! 

I 
I 

j @ischarge pressure-min psig 11:=1=o=o==============================~llm 
jJ Drive Type IJ SCR / 

;I 

~~Effect ofF allure 

Response Time/Action 

Comment: ho2edc06.htm 
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\1 Manufacturer IL 
~~ . _J 

![Horsepower IE 
It RPM 1148 
Jl Frame jj 

Jl Volts/Phase/Hertz J@cR 

i Reduced efficiency of scrubber operation due to lack of Sodium Hypochlorite 
I 
i 

! 
1 Priority .1- Bypass scrubber associated with failed metering pump. Operate 

.1

1 complementary scrubber and associated equipment in single stage mode. 
. Repair/replace failed metering pump. 
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Hydrochloric Acid Metering Pump Design and Operating Criteria 

Headworks Odor Control 
Hydrochloric Acid Metering Pump 
Design and Operating Criteria 

j Location __ _ Jl~~~~~~~~~--------------·---------------------J 
l Units ll1 I 

l:ili -------·-------·--------------·----~ --------.--------------·-.. ·--------- ----------------------.--.. -----------·-·-----------------·--------·--------............ ________ J 

IIEquipmentNum~r j~~~--------------------------------------J 
j)\)1 Associated Auxiliary 11 Hydrochloric Acid Storage Tank, Scrubber Recirculation Pump 

ljjiJ Systems ---. ==---l~l;:=:============================:;//18 
J1;.1JJ. I Function i I Pump Hydrochloric acid solution from tank to scrubber for removal of. scale build-up of 1 

111!1 II packing material 1 

~~~~ Flow Stream -===~[ ~ j =H=y=dr=o=c=hlr=o=ric=~c=id=( 1=5=p=e=r=ce=n=;=) ===========--=====· ====--===~j 11m 

J/IJ1 Design Criteria ll Manufacturer jj Liquid Metronics j 

11:1[ 1! ,:=========~nm 
lli'l 1 Model II ) 

1

1'1/ 1 II 

~llil [j Type JJ Diaphragm 
lll,i,l,i ':~ . -

,

1

ii:l ! Size- dia. phragm diameter J) 

l,lif 1:==============·~:==================1 11111 
II l§.apacity- min/maxgph. . jj 0.5/10 j 

11/
1
1
1
/ il D1scharg.e pressure-min ps1g Jl35 J 

11
!1 I:=L================-'=L:::_================~IIIH 

1

,,,. 1~ I 
:lll 

1
: Drive Motor ' 

,,u, i~=============rr=================:=;lmll 
11 Manufacturer II I 

IJ Horsepower Jlis1 watts 

IJ Frame )I 

________________ j \ Volts/Phase/Hertz j ~ 15/1 

~ct of Failure ]~able to clean scrubbers' packing material; decline in scrubber efficiency._ 

I Response Time/Action l ~iority 2- Repair/replace failed metering pump. 
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Caustic Storage Tank Design and Operating Criteria 

Headworks Odor Control 
Sodium Hydroxide {Caustic) Storage Tank 
Design and Operating Criteria 

· _________________ I Location Jl Headworks Building 
- -~ - - - - ------ --

I 

---- --- J 
I 

i [_~ni~ ___________________________ j ~--~----------------~--------~- ---···- --------------·--·-·-·------~-- ------------- ---···----------··----------·-·------·-··---------·--···--·-··----_j 

~uipment Number jl_!ocsr1 I 
------ ·-· - -- - -··-- ! 

Associated Auxiliary II Caus~c Metering Pump I 
! Systems I 
: -- - ------' 

[Function 1[ro store supply of caustic 
I 
! 

_________j 
i 

I Flow Stream J[ Sodium Hydroxide (50 percent) I 
_ ___j 

Design Criteria II lank Dimensions _jj7 ft Diameter I 
! 

I 

[!2,500 I !I Capacity, gallons 
I I 
I I 

e~ 
I 

I Material of Construction i 
i I 
i (wetted metal parts) i 

- ':::=-c -· .I l 

I Effect of Failure 
; 

Reduced efficiency of scrubber operation due to lack of caustic as scrubbing agent. i ----------- ---r Response Time/Action i Priority 1- Empty tank into temporarytankage, clean-up any spilled material and ensure 

Comment: ho2edc08.htm 
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Sodiwn Hypochlorite Storage Tank Design and Operating Criteria 

Headworks Odor Control 
~: Sodium Hypochlorite Storage Tank 

Design and Operating Criteria 

Building l 
j I_Lo_~atio~------~---_1 [ Headw~rks 

~~~~-------------------·![~----------~-----------------~-----------~~----~~----------· ------·-----------~---------j 
~quipment Number _j [1 OSHST1, 1 OSHST2 

I 

I 

- -- - i 

Associated Auxiliary [Sodium Hypochlorite Metering Pump 
i 

l Systems 
'---------· --

I Function I [To store supply of Sodium Hypochlorite I 
I Flow Stream j[sodium Hypochlo~te (15 percent) __j 

/[Manufacturer Jj An-Cor 
i 

Design Criteria I 
_J 

j[rank Dimensions 1!9 ft High 7 ft Diameter 
I 

X I --

I 
j[ Capacity 1[ 2,5oo _j 
I [Material of Construction Jtberglass _ 

I 
! ~wetted metal parts) __ I 

- _j 

I Effect of Failure I [Reduced efficiency of scrubber operation due to lack of Sodium Hypochlorite as scrubbing 
l 
l 

1 agent. l 

Response Time/Action f [Priority 1- Empty tank into temporarytan kage, clean-up any spilled material and ensure proper 
I containment, and make necessary repairs. ,_____ __ 
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Hydrochloric Acid Storage Tank Design and Operating Criteria 

Headworks Odor Control 
Hydrochloric Acid Storage Tank 
Design and Operating Criteria 

I! I ~~- - u-~ l1-t~<l\vorks _Buildin_!! u _ m _ .. _ u _.. •. _ 

~~~~--------=-~-F1===·=~=-=·~=-=-·=-============-=-=·-=-·=-=-=·=-===~====~~ 
!l,,jl.~~-~~~~~~~~~-~~--~- . _ .. ~' 1,~--i_~?-~_-~_!_1._ .. ·---------------------==·=· ·=·=·=· ··=····=··· ===-========-==:IIIII 
lilil Associated Auxiliary i Hydrochloric Acid Metering Pump 
liill Systems , 
!i:i! ------------------·---~---·-·--·--·----------~ ---·---------------------------------------------------- -·-- -- - --- - - - - ------ -- ------ - ---- - ..... 

!;iii! Function ! To store supply of Hydrochloric acid for scrubber cleaning system 

~~[~~;,~~;; = ===~ ~_;;lo~~;;(~~~~i~ u ~~--~~- ····-~-- -----_ •• _ •••• -----

-- l 

,<:, 'I 'l ~;': Design Criteria , ~~-~~~~r~~ ___________________________ ; _________ --·-----------·--------- _ 

!!,I j[Mooe _ _ _ J[ 
H! !r .I 
':·:: I L~~~~-~~~-~~~~-~-~----------------------------! ·- . -· -- - --- -· ---- .. - . - .. --- - -- ··-· ..... -i 

;l!ii l [~~~~-----------····---------jf ___________________________________________________ j 
'iii _______________ _j =~~~~tn __ __il . .. 
:tn! I Effect of Fail. ure !_. Reduc~. efficiency of scrubber operation due to lack of Hyd. rochl.on.·c acid for scrubber 
-----~-----·--------·--_J cleaning, system . _ _ _ _ 

Response Time/Action 

Comment: ho2edc 1 O.htn1 
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~ Priority 1- Empty tank into temporarytankage, clean-up any spilled material and ensure [ 
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proper containment, and make necessary repairs to tank. : 
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Recirculation Pumps Containment Smnp Pump Design and Operating Criteria 

Headworks Odor Control 
Recirculation Pumps Containment Sump Pump 
Design and Operating Criteria 

I Locatio~-- _I[ Headworks Building 
- -

~ ---·-------,.----------·' --------------------------·-··-·-------~-----------------··-----------------·------------------~----Lunits 1j1 

j Equipment Number _[j10CSP1 
--

Associated Auxiliary i Recirculation Pumps i 
Systems i 

- 11---- --

I Function I Pump sump flows to Headworks Building Effluent Channel 

I Flow Stream i Caustic, Sodium Hypochlorite and Hydrochloric Acid solutions 
____j - -

Design Criteria II Manufacturer II Fybroc 

I[ Model _j[ Series 6000 
- -

If Type II Submersible 
I 

J~PVC 
I 

Material of construction ! 
I (wetted metal parts) 

II Capacity - gph Jl25 
Jl Drive Motor 

II Horsepower 
11
2 

I JL2!so II RPM 

~~~haseA;ertz Jl480/3/60 

I 
! 

! 
------

l 

i 
i 

i 
I -

I 
1 

1 

l 
! 

_ __j 

I 
I 

j 

I 
I 

I 
! 

I 
___j 

I 
I 
I 
I 

I 
_j 

i 
l 

I Effect of Failure I Liquid level of sump reaches high level, activating alarm. Potential overflow of sump 
______________________ [ onto containment floor, creating a safety hazard. 

I 

I 

Response Time/Action i 
I 

I I 
I _________J 

Comment: ho2edcll.htrn 
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Priority 2- Identify source of water into sump as soon as possible and stop flow 
immediately. Repair sump pump as soon as possible. If necessary, use portable 
pump to drain containment curb to prevent a safety hazard. 
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Sodimn Hydroxide (Caustic) Containment Sump Pump Design and Operating Criteria 

Headworks Odor Control 
Sodium Hydroxide (Caustic) Containment Sump Pump 
Design and Operating Criteria 

~~~~~~------------jJ He~~~~-~~-~------------------------------------------ ! 

I L~~i!_s ___ ------~ :[:t_1_ -:-------------- --~-- ---- -------- - --~----- - -- -~---- --~ --- - --- - ------ ! 
Equipment : 10CSIP1 

1 

Number i I 

1!111~============~' I 

Associated ![Caustic Storage Tank, Caustic Metering Pu~p-s ~ i 
Auxiliary Systems 1 _ l 
I Function Jl Pump sump flows to Headworks Facility Effluent Channel __ I 

~~~--JI Caustic (50 percent) I 

Design Criteria II Manufacturer _jl Fybroc I 
I 

I [ Model __ II Series 6000 

Effect of Failure 

Response 
Time/Action 

[ J Type i [Submersible 

IJ Material of constru-ction ,!I::,~CPVC 
! (wetted metal parts) 

i 

J i 
II Capacity - gph I @s [ 
!lonvei=M=m=o=r=========================rr================================~~~~ II Horsepower Jl2 _j 
l1RPM============================~~~~~=1=~7=5=0============================~~~WI 

\I Volts/Phase/Hertz ~~/60 _j 
I Liquid level of sump reaches high level, activating alarm. Potential overflow of sump onto 
i containment floor, creating a safety hazard. 
).________ 

Priority 2- Identify source of water into sump as soon as possible and stop flow immediately. 
1_, Repair sump pump as soon as possible. If necessary, use portable pump to drain containment 

curb to prevent a safety hazard. _ _j 

Comment: ho2edcl2.htnl 
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Sodium Hypochlorite Containment Sump Pump Design and Operating Criteria 

Headworks Odor Control 
Sodium Hypochlorite Containment Sump Pump 
Design and Operating Criteria 

·----~~-~---~~----~ I Location II Headw~r~s Building 
-

·--------------.,----~-----··----~----[Units _1 [ 1 
-----

/ Equipment Number 
-----------

_ Jl10CSP1 
I 

.. 

---- .. -- --

Associated Auxiliary I Sodium Hypochlorite Storage Tank, Sodium Hypochlorite Metering Pumps 
Systems 

~- 1 

I Function .J Pump sump pump flows to Headworks Facility Effluent Channel 

j Flow Stream /I Sodium Hypochlorite (15 percent) 

Design Criteria II Manufacturer /[ Fybroc 

!I Model - I r Series 6000 
I Jj Submersible ii_Type .. 
I 

.. _ljcPvc i Material of construction 
J (wetted metal parts) 

I 

/I Capacity - gph ~~5 
/ / Drive Motor 

~~rsepower 1~ 
II RPM /11750 
I 

jJvo~Phase~ertz 11480/3/60 
-,-

. ---

,I Effect of Failure I Liquid level of sump reaches high level, activating alarm. Potential overflow of sump 
[ onto containment floor, creating a safety hazard. 

-,-
Response Time/Action I Priority 2- Identify source of water into as soon as possible and stop flow immediately. 

i 

i Repair sump pump as soon as possible. If necessary, use portable pump to drain 

J containment curb to prevent a safety hazard. 

Comment: ho2edc13.htm 
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Headworks Odor Control Component Control Summary Table 

Headworks Odor Control 
Component Control Summary Table 

Control Mode 

!iii ~, ! 

::!;! : --------------------- _____ A_~~-~~~~----- --- ------ : 

li Sodium Hydroxide (Caustic) Metering Pumps [___ __ _ _ _ ___ ~Cl31 Han~--- _ __ _ ___ _ _ _I 

:iii :1 R t H d 
;J:JJ ------------------------------------------------------------------------------------------ !____ _ _ _ _ ___ ____ _ ___ _ em_o e _ an 

i!j;: \ 1__----------------------~~!-~~~~--------------------J 
!\\~1 Sodium Hypochlorite Metering Pumps \[_ _ Local Hand _____ _i 

i':!J l l Remote Hand 

::::i ---------------------------------------------------- --------------------- -----------------------------------------------------------' ------------ --------------------------------------------------------------------------------------------------

II r Hydrochloric Acid Metering Pump 

Comment: ho3pcs0 l.htm 
last edited: 3/26/02 
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Centrifugal Fans Re;mote Hand Control Mode 

Centrifugal Fans Remote Hand Control Mode 

For operation of any of the two centrifugal fans, close the breaker at the motor control center and position 
the hand switches as shown in the table below. Only one centrifugal' fan can operate at one time. Follow 
proper procedures for removing..OTO. 

Control Mode: Manual 

lit~~k~'H;~~~~~Loc;;~, ~=~~~ •• ~~ ~l~~~~~~itr~[~_-_-- ~=-=~~=-~ =- ····.···-] 
i'!

1

: HAND-OFF-REMOTE !-= 
,: 111 (At the Headworks Odor Control Panel) I REMOTE \ Allows the fan to be operated from theDCS. 
1~,: HS-3551A 
:;:: HS-3552A L ; 
lrl·i - - -- -- -

i!:il START -STOP I 

jl!li (At the DCS) 
;!til HS-3551 8 
j[i!) HS-35528 

t!;[l START -STOP 
l:!ii (At the DCS) 
if.i: HS-3551 8 
[::[! ~~-~55~8 

~ Comment: ho3pcd01.htm 
last edited: 3/26/02 

START 1 Starts the centrifugal fan. 

STOP · Stops the centrifugal fan. 



Centrifugal Fans Local Hand Control Mode 

Centrifugal Fans Local Hand Control Mode 

For operation of any of the two exhaust fans, close the breaker at the motor control center and position 
the hand switches as shown in the table below. Only one centrifugal fan can operate at one time. Follow 
proper procedures for removing..OTO. 

Control Mode: Manual 

[\ii!( _ __ _ _ Han~ switch (Location) 
W:i 

;i[ii HAND-OFF-REMOTE 
!illi (At the Headworks Odor Control Panel) 
!1\\! HS-3551A 
;;;ii HS-3552A 

)!!// HAND-OFF-REMOTE 
li'!' 
Jiiti (At the Headworks Odor Control Panel) 

__ _] [ --~ Po~_itio~ _______ i [---------~--------A~~~----------------------_1, 

HAND · Starts the centrifugal fan. 

OFF [ Stops the centrifugal fan. 

!I HS~3551A HS-3552A 
- --· ·- -·· - - ---~·--· ···- -··· - - - - - -~ --·-

Comment: ho3pcd02.htm 
last edited: 3/26/02 



Recirculation Pumps Remote Hand Control Mode 

Recirculation Pumps Remote Hand Control Mode 

For operation of any of the two recirculation pumps, close the breaker at the motor control center and position 
the hand switches as shown in the table below. Follow proper procedures for removind-OTO. 

Control Mode: Manual 

... "'" 

(Location) 

HAND-OFF-REMOTE 
(At the Headworks Odor Control Panel) 
HS-3541A 
HS-3542A 

START-STOP 
(At the DCS) 
HS-35418 
HS-35428 

START-STOP 
(At the DCS) 
HS-35418 
HS-35428 

Comment: ho3pcd03.htm 
~, last edited: 3/26/02 

· Recirculation Pump #1-MCC-7C 
, Recirculation Pump #2-MCC-70 

' ... ·""""' . --···-·· 

REMOTE Allows the recirculation pump to be operated 
from the DCS. 

Starts the recirculation pump. 

"-----"--

i Stops the recirculation pump. 

! 

i 
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Recirculation Pumps Local Hand Control Mode 

Recirculation Pumps Local Hand Control Mode 

For operation of any of the two recirculation pumps, close the breaker at the motor control center and position 
the hand switches as shown in the table below. Follow proper procedures for removin~OTO. 

Control Mode: Manual 

- Recirculation Pump #1-MCC-7C 
; 

Recirculation Pump #2-MCC-70 
. -·--[ 

Hand switch (Location) 

HAND-OFF-REMOTE 
(At the Headworks Odor Control Panel) 
HS-3541A 
HS-3542A 

HAND-OFF-REMOTE 
(At the Headworks Odor Control Panel) 
HS-3541A 
HS-3542A 

Comment: ho3pcd04.htm 
last edited: 3/26/02 

... . .... ; .................. 
! 

: 

HAND Starts the recirculation pump. 

Stops the recirculation pump. 
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SodilUll Hydroxide (Caustic) Metering Pumps Automatic Control Mode 

Sodium Hydroxide (Caustic) Metering Pumps Automatic Control Mode 

For operation of any of the two caustic metering pumps, close the breaker at the motor control center and 
position the hand switches as shown in the table below. Follow proper procedures for removinQ..OTO. 

Control Mode: Automatic 

.... -• ! ,._. 
i 

. -·-·------- --- -·---- --- _______ : 

Hand switch (location) 

HAND-OFF-REMOTE 
(At the Caustic Pump Control Panel) 
HS-3512A 
HS-3513A 

HAND-OFF-AUTO 
(At the Headworks Odor Control Panel) 
HS-3512C 
HS-3513C 

LOCAL-REMOTE 
(At the Headworks Odor Control Panel) 
HS-35128 
HS-35138 

Comment: ho3pcd05 .htm 
last edited: 3/26/02 

; 

i 

Caustic Pump 1-MCC-7C 
Caustic Pump 2-MCC-70 

... _, ... , --···-·· 

REMOTE Enables metering pump to be operated from the 
i Headworks Odor Control Panel. 

Places metering pump in Auto mode, i.e., metering 
pump will start only if corresponding recirculation pump 
is on. 

REMOTE r The variable speed adjustment will be controlled by the 
pH monitoring system. 

' 
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Sodium Hydroxide (Caustic) Metering Pumps Local Hand Control Mode 

Sodium Hydroxide (Caustic) Metering Pumps Local Hand Control Mode 

For operation of any of the two caustic metering pumps, close the breaker at the motor control center and position 
the hand switches as shown in the table below. Follow proper procedures for removinQ..OTO. 

Control Mode: Manual 

,i,ll~rea~rs . __ _ __ j_g;;; ~~~~~~~jL _ . __ _ ___ _ _ __ ____ __ .. __ 
-_:, .. :.·_:_'!.'_ '--------·-----~~~d s~it~~-(~0~~~!~~) _____ [ r ---~~~~-~~~----' [_ ____ ------------------------------~~~------------------------------] 
\ill! HAND-OFF-REMOTE !I 
1

i!i! Panel) HAND ! Starts the Caustic Metering Pump. 
i:!!i (At the Caustic Pump Control '~ 
il!:i HS-3512A l 

Ill _f:!S-3513A i . - - .. -- ---- _____________________ ,, 
iJ!t[ Speed Control Station 
li[i! (At the Caustic Pump Control 
!ri!i Panel) 
!!!it SK-3512A 
ri[[: SK-3513A 

0-10()0A, Manually adjust the speed controller of the Caustic Metering 
i Pump. 

-~-----------·-···-------------~----------------------- ' -------------~--~~---------~---------------------- --------- ------------· ------------------------------------ ~-·=------·--___;;--_.::_·----·:.-··-------·-----~------------------··"--"·--···-------------------,HI 

I HAND-OFF-REMOTE ' 
(At the Caustic Pump Control 

·, Panel) OFF Manually stops the Caustic Metering Pump. 
,·:. HS-3512A ' I 

; HS-3513A ' I i 
I ---- ~--------~--------- --- > ---------- -------~- ------ ---------~---------------~----- -

Comment: ho3pcd06.htm 
last edited: 3/26/02 



Sodiwn Hydroxide (Caustic) Metering Pumps Remote Hand Control Mode 

Sodium Hydroxide (Caustic) Metering Pumps Remote Hand Control Mode 

For operation of any of the two caustic metering pumps, close the breaker at the motor control center and position 
the hand switches as shown in the table below. Follow proper procedures for removinQ..OTO. 

Control Mode: Manual 

n~reakers __ 1~=~f~;~1~~~~ n -··· .••.•• m - -I!C Hand switch(locall".n) __ jl_ Positio"._ L__ __ ..... ..... .. ~c:tic>"__ ______ _ J 
iiil! HAND-OFF-REMOTE !E l 

.•. ~.~ .• ~.~~:·,··i·l._ (At the Caustic Pump Control Panel) !.· REMOTE .~... Enables metering pump to be operated from theHeadworks 
:::,; HS-3512A ~ ' Odor Control Panel. 
:!i:: HS-3513A : : 

1:_.1 ... ~ ... '~:'.~ ~fs~1_ ~=~.s O-dor C. o_"_:_roi·P· ::::-_~._:1-:D==ii.·,_,: :=S=ta=rts=th=e=C=au=s=tic=M=et=e=rin=g=P=u=m=p=. ========~illll 
ii::: HS-3513C . _ ___ i : 

' •. ~ ... _•.'·,···'·-~ .. ~~~~H.·~~:~!.!~_=:._ Co~trol Pa~e .. 1). --~~ •. 1=. =-=L=O=C=AL= .. =_:::;1· .... ~ =t=h=e=va=n=.a=bl=e=s=pee=d=a=dJ=.u=st=m=e=nt=c=a=n=be=c=o=n=tro=l=le=d=fr=om=t=h=e ~Ill! 
i'lij HS-35128 , • speed controller on the Headworks Odor Control Panel. 
::;;: HS-35138 ; ; 

~~-f=-:::~0~;:~.-C:nu:~:neQ···l.• .. : ~-- :.1:_ =--~~~,_ :=M=an=u=a=lly=a=d=~u=s=t t=he=sp=e=e=d=o=f t=h=e=C=a=us=ti=c=M=e=te=ri=ng=P=um=p=.=:::;ml 

ii:i! SK-3512C • . 
i!iil SK-3513C ! _ _ _ 1 

IAA~4~~~ore !====~~~==================~~ 

liiii (At the Headworks Odor Control Panel) __ .::•-•. ~,:. ·- --- -OFF - 1:,_._:·:··:, Manually stops the caustic Metering Pump. 
illi! HS-3512C . • 
illil HS-3513C 

Comment: ho3pcd07.htm 
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Sodium Hypochlorite Metering Pumps Automatic Control Mode 

Sodium Hypochlorite Metering Pumps Automatic Control Mode 

For operation of any of the two Sodium Hypochlorite metering pumps, close the breaker at the motor control 
center and position the hand switches as shown in the table below. Follow proper procedures for removing 
LOTO. 

Control Mode: Automatic 

- . ! Sodium Hypochlorite Pump 1-MCC-7C 
Sodium Hypochlorite Pump 2-MCC-70 

switch (Location) - . . __ ,., ...... 
HAND-OFF-REMOTE 

! 

l 

i : 
I 

i 

(At the Sodium Hypochlorite Pump Control 
REMOTE Enables metering pump to be operated from the j Panel) Headworks Odor Control Panel. 

HS-3514A 
HS-3515A 

HAND-OFF-AUTO 
(At the Headworks Odor Control Panel) 
HS-3514C 
HS-3515C 

LOCAL-REMOTE 
(At the Headworks Odor Control Panel) 
HS-35148 
HS-35158 

Comment: ho3pcd08.htm 
last edited: 3/26/02 

Places metering pump in Auto mode, i.e., 
metering pump will start only if corresponding 
recirculation pump is on. 

REMOTE The variable speed adjustment will be controlled 
by the ORP monitoring system. 

i 



Sodium Hypochlorite Metering Pumps Local Hand Control Mode 

Sodium Hypochlorite Metering Pumps Local Hand Control Mode 

For operation of any of the two Sodium Hypochlorite metering pumps, close the breaker at the motor control 
center and position the hand switches as shown in the table below.Follow proper procedures for removinQ..OTO. 

Control Mode: Manual 

Comment: ho3pcd09.htm 
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Sodjum Hypochlorite Metering Pwnps Remote Hand Control Mode 

Sodium Hypochlorite Metering Pumps Remote Hand Control Mode 

For operation of any of the two Sodium Hypochlorite metering pumps, close the breaker at the motor control 
center and position the hand switches as shown in the table below. Follow proper procedures for removinQ..OTO. 

Control Mode: Manual 

li!il HAND-OFF-REMOTE 
!Jii! (At the Sodium Hypochlorite Pump 
liii! Cont~ol Panel) 
lilii HS-3514A 

REMOTE Enables metering pump to be operated from the 
Headworks Odor Control Panel. 

!;iii HS-3515A 
%1~=--============~i;:::~-=======::;===================rlll/1 
[fii! HAND-OFF-AUTO 
!llll (At the Headworks Odor Control Panel) HAND : Starts the Sodium Hypochlorite Metering Pump. 
ili!l HS-3514C 
11

::: HS-3515C 

'.~~ ... ~..... (~~:el;:~~!~s-::::trol~~n~l)-- [I, , ------~ The variable speed adjll$1ment can be controlled 
·,··... LOCAL ~.~.... from the speed controller on the Headworks Odor 

.i!:! HS-35148 : Control Panel. 
li!ii HS-35158 
1

\iP -:: _ _ 

ili\
1

: Speed Control Station 
!!!\! 
!!iii (At the Headworks Odor Control Panel) 
itlii SK-3514C 

0-100% 

filii SK-3515C 

ii1ii -~AND-~~-;~~~;OT~----------------~:~--
J!ili (At the Headworks Odor Control Panel) ' OFF 
@( HS-3514C · 
!'i!i ~S-351SC _ _J _______________ .. 

Comment: ho3pcdlO.htm 
last edited: 3/26/02 

I Manually adjust the speed of the Sodium 
l Hypochlorite Metering Pump. 

: Manually stops the Sodium Hypochlorite Metering 
1 Pump. 



Hydrochloric Acid Metering Pump Local Hand Control Mode 

Hydrochloric Acid Metering Pump Local Hand Control Mode 

For operation of the Hydrochloric Acid metering pump, close the breaker at the motor control center and 
position the hand switches as shown in the table below. Follow proper procedures for removin~OTO. 

Control Mode: Manual 

lif~~~~s;;n~~~~~~a~~~-=~=jt~~~::~;~~t~~~=g=~~M~~;n~.- .. ~=--=~--J 
:::::START-STOP :Bi 
/iJJl ~~~~~Hydrochloric Acid Pump Control i START , Starts the Hydrochloric Acid Metering Pump. 

"'' HS-3511 l : -------------------·-----------------------------------··------------------------------------.: ... ___________ ._ _________ ._ _____ _[~===============~mil 
START-STOP IBl 
~n:lj Hydrochloric Acid Pump Control i STOP I Stops the Hydrochloric Acid Metering Pump. 

HS-3511 _; - . - ---- JL. - -- -- ------------~------------------.! 

Comment: ho3pcdll.htm 
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Headworks Odor Control Drawing Summaty Table 

Headworks Odor Control 
r-t-

! Drawing Summary Table 

L Drawing II Description I 

l 

j_~~-_M8 -------~-------------j ~ea~orks_~do~ Co_~~~!__Sche~ati~------------------------~--_j 
i I HW-M9 

~W-M10 
-- -

I HW-M11 

[1-6 

Comment: ho3dst0l.htm 
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J [ Headworks Odor Con!rol Plan 1_ 

[I Headworks Odor Con~rol Plan 2 

II Headworks Odor Control Sections 

II Headworks Odor Control P&ID 

I 
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Headworks Odor Control Instrument Summary Table 

Headworks Odor Control 
.~ 

1 

Instrument Summary Table 

Iii Scrubber Differential Pressure Gauge with Switch 

r:n~-~-\-~~~-~~~~~~~~~~~-~~~~r__ ------·--· _ .. ___ . 
,!:!!! Scrubber Level Switch 

lllM~~~; v.h~ ~;~s~~;~-~~otr~~~~~~~- --- -- - -- - - - - i 

1!!1! ~------------·----~-------~----------------------~-----~-----~-------------------------------~------------------~-------~---·[ 

lll!lj Makeup Water Flow Control Valve 
fiil!-----~---------------------------------------------------------------------·---------------------------------------------------------------------·-·-------.. ------------------·----------·-- - -- ----------------------------> 

::!iiI Seal Water Flow Rotameter 
11!111 ;--------·----------------------~------------~----------·-~-~-···----------·--··--·--·--·····----------------·----·------ .. --·----------·-·--·------------··--·-- --------- ----------··------------·-··-·-··-~--·-1 

!:II! llevel Element/Transmitter . _ -·- . . __ __ 

[!ilil~Metering Pump Suction Pressure Indicator 
i>!if I -----------------------~--·----------~·----·------~---~---···----------·--~-----~-·-·----·~-------·--·-·-··--··--·-··-~-~-·-·-------··------·----·-~-----
l!!!it Metering Pump Discharge Pressure Indicator 
ii!i!·-·------~----~-----------------------------------------·-------·····--·-----------·--·---------- -----·-----------------·--·-···----·····----···-·--···--·-····-----------·--·--------------·--------------------·--··-··---------- -- ------·- -~-·--·-----

iii~~V\Ialer~~ws!'~~Low__ __ ___ _ __ .. ___ _ . ___ _ __ ... ___ __ , 

!!i!!IAcid Metering Discharge Pressure Indicator 
)!l!J ----------·----------·-----------------------------------·------·----------·-- - ---------------------------------·-------------------------------·-- . -------·- - ---------· ·--

illlll Recirculation Pump Seal Water Solenoid Valve 
ii!H ----------~--------·------------------------------------·----- -- -------~------------- ------ -----·--·--·--------------------------------------------------------------------------------i 

ii\!11 High Level Switc~ 
[jiJil Low Level Switch 

Ill Recirculation Pump Contain~ent s~~p L~l Switches .. . .. .. I 
!i~ij ----~~---·~---··--~~~----------------~~---------·--------~-------~-----------------~-------------·---------------------~---~------·--------~ 

liill I Air Flow Switch ! 
i!iii L-------------------------~~----------~----~-----------------·------------------------------------------~----------~_J 
:iiiiLSmoke Detector 
1m1 -------------------~-------------------·-·-------------·------------------~-------·------------------------------------ --------- -- -------- - --- --··--------------------------------------· ------ ---------------------------·------------------ · 

i,iill __ ~_!~~~-:~-~~~~=-~~-~~~~- --- ---. -~· ~-· --········· ····-·---~---···-·····-····-···----------··~· -······ u --------·-.---- -·····. • •.• - ·---------·--------·-----·-- ______: 

Comment: ho3ist01.htm 
last edited: 3/26/02 

P~ge 1 



Scrubber Differential Pressure Indicator/Switch High Instrument Description 

Headworks Odor Control 
Scrubber Differential Pressure Indicator/Switch High - Instrument Description 

I ~~~~~~~~ ~i!!~~~~~i~l ~~~~~~~~ ~~~i~~~?~~~~i~~~ ~~~~m~ ~~~~~~~~~~'. ~~~~ 
! .~--F~-~-~~-i~~·············-···························r~···G·;~-~--th~···~~~;~·~-~~··d·;~·~··;~·;~~~···th~·-~·~·;~·bb~·;···~~~"l~i·~~··-~·~·d···i·~~i"i·~~·t·~··~h~·~··th·~···~;~~~~·;~····;~·;~"t~·~;·· 

! i the high set point, serving as in indicator of when acid wash of the scrubber is necessary 
~::::::::::::::~:::::::::~:::::~::::~:::::::::::::::~:~::::::::::::~~:::::::::::~::::~~! ·:::::::::::::~::::::::~:~::~:::~::::::~:::::::~:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::~::::::::::::::::::::::::::::::::~:~:::::::::::::::::::::::::~::::::::::::::::::::::~::::::::::::::~:::~::::::::::::::::::::::: 
/Effect of Failure 1[ Not able to use pressure drop across scrubber packing to indicate plugged media : 
f::::~~~~~~~:~~::::::::::~::~::::~::::::::~:::::::::~::~~4[·:::~~::~~::~:~::~~~~:~~~-·::···:·~.--.·.·· ... r.·~.:.:·::···:·::·::.·····::·::···:·:·::.·····:::::::::::=::~:::~::::::::::::::::~::::::::::~:::::::::::::~::::::::::::::::::::::::~:::=::::::::::::::~:::::::::::::~:::::::::::::::::::::::~::::::::::::::::::::::::::::::::::~::::=::::::::::::::::::::::::: .. :··· ... 1 

! ................................................................................. · .: ···················.=·····::::::······::::::·····=·····::::::······::::::······::::::······::::::·· =================================~:====::;um 

I ~~~~~~~~~~t . . .. I C 
!,~~;~~~~:~~----- J 135~-~~-3=-~:~- ................................................... f 

[ MAXIMO Number II 
................................................................................................. ! ................................. ,.............................................................................................................................................................................................................................................................................. . .................................... .t 

@;;;;~~----][-~-----~~~:=-~--][-~---=~-~~~--~--:~-=:r·=~~ ---~~~---- . 
1~~~~~~rr1~~t~~~g~ l[ I[ l 

~==================~~/Ill 

I ~~~~;I ~~:rating ..... Jl I [ .... ·r-~---······===-'--'---'-------------'=-:..c_-==· ·.;;_·······,:IIIII 

I ~~ti?.~ ~~~~~ l I II . _il 
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pH Analyzer!fransmitter Instrument Description 

Headworks Odor Control 
~ pH Analyzer/Transmitter- Instrument Description 

-~-

j_~HAn_alyzer/Tr~~s~~e_r_~-~E'-~IT~3~~~,-~53~-- __ _______ _ _ ____ ___________________ _ ________ _ 

:!:i: ~-~~-~~-~~~~------- ______ : ~---~rov~~~--~~-~-~~--~~~~~~~~-~~~-~!_t_~~~~!~~~~~-~~-~-~~;----~-~-~!~~~~---~~-~~i~-~~-~~~~~~~- -~~-~-~---~~~~~~--~ 
.',t!j E~~~t_of ~~~!~~ed _________ iju~~~~~-~~--~~~tr~lc~a.mi~~-~~!~~~ ~~~-~~~a~a~rrl~-~~~~~~!al~-~~t~!~!~~~~i~~--
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ORP Analyzerffransmitter 1nst.run:tent Description 

Headworks Odor Control 
-"~ ORP Analyzer/Transmitter ... Instrument Description 

,--r 
I 

','!/ j ORP Analyzer/Transmitter - AE/AIT -3533, 3534 
i)![~~;~~t!~~~-~~---·------·-··---····---···-·-···r;;d·=~es=-=t=~e=-O=~_R=~P=~-~=-;=·~·~=~~s=-~~=re=-~~=~~~e=.-~·=t=~f=~-;=.~~=-~r=~-=ci=;~=~,=~!=.~=~-~=~o=~·~=-_==-=-=--=---=--=-·--====·=-·=--=-·-=·---=---=--·-=-== 

.·: ~-~~~~(.)!_~~il~~~ . _ _ ____ f_~~~~~~~~-~~n_tr~l ~~-~~i~~~ .. ~~~~.~ -~-~~~~! ~~~~~~'1/~e~ ()~-~ !~~~~ ~~t ~!-~r~~ !~rn~ 

Comment: ho3id03.htm 
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Scrubber Level Switch Instrument Description 

Headworks Odor Control 
Scrubber Level Switch - Instrument Description 

Swii.\.Ou - • ~-~"? , 3522 

Function Detects water level in scrubber sump; open and close make-up water solenoid valve and 

...... ..... ................... 

Effect of Failure 

Location 
···················· ...... ···················· ... 

Measurement 
; ............... .. -·· ... .L 

rUAUUIU ................. 

MAXIMO Number 
............. 

Operational Parameter 

Instrument Range 

Normal Operating Range 
........................................................................................ 

Action Level 

Comment: ho3id04.htm 
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alarm at field adjustable levels 
; ..................... ............... ··················· ······· .......................... 

Loss of automatic control of make-up water solenoid valve 

Scrubber sump 
·························:········ ···················································· ............. .... .......... ......................... 

feet 
.......................................... : 

3521,3522 

............................. .... ..... ........................ .................. .................... .. ................. .. ... ... 

U/M Min. Max. 
; ..................................... ............. ............................................... 

• 

feet 
...................... ...... ................... .............. ........... . ....................................................... 

feet 1.00 1.25 
; .............................................................. .. ............ ................................................. ········ ............................................................ 

feet 0.75 : 

............ .............. ; . 



Make-up Water Pressure Control Valve Instrument Description 

Headworks Odor Control 
~ Make-up Water Pressure Control Valve- Instrument Description 

''ilj I Make-up Water Pressure Control Valve - PCV-3523, 3524 

::::! r~-~;;~i~~;~~----:---- -----------~-~-~~-~!~~;;-;~;;~p~~~;~;~t~;~------------ · ----------- ------------- --- ~-~----_-

-: ~-~!-~~-i!~-~~- _ _ __ i I ~a~~-ot ~~~~~~-llla~~~~ 'vV~t~~r~-~~~-~~~-~r ~~r~~~r l'rl~-~-uf~~~~r~r 
~~ ll.clca~onm _ m j MakE!UJl water lin~ _ _ _ _ _ _ _ __ 
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Max. 



Make-up Water Flow Control Valve Instrutnent Description 

Headworks Odor Control 
;-'r Make-up Water Flow Control Valve .. Instrument Description 

! 

[,tr!l~~~e-~~w_ate~ Fl~~-~o~tr~l~a_l~e ~_F~~-3~~~, ~~24 _ ___ ___ ___ _____ _ __ 

I Function .. ~~";~~;;~=~~=~.=~less of upstream or downstream pressure 
i 
i 

:·~ailure ~ntrol makeup watfl'flow_~s ~rsc_"l_bb~r~n~ct-urer __ .. _ _ ' 

:l\!, ~-- L~~~;~~n -- -- --- - _ __,l_~ak~~P-~~~~-li~e _______________ -----~-- _ __ _ _ ____________ __ ________________________________ _ 

~~~-M~s~re~~n~- _ ...... ![GPM_ ........ _ _ _ _ _ __ __ __ n--- -~ 
r:['i '-~~-~~~~~--~~-~~-~~--~!':r __ j [-~=~3. __ 3~2~ -- ------
:;:n_~~·M~---~~~ber _________ '!_____ ____ ___ _ ______ __________ _ ___ --------· 

,!'!! [_ ~p~rati~nal ~-~ram~~-r : [ _ _ U/M ( [_______ Min. __ ; [ _ _ __ _ ___ Max. ' 

.::~:,_,~str~~~~t ~a~~e- ___ ;[_ _ _ GPM _,[_ o ________________ ;[_ _____________________ ~~-------
!iii' j --~~~~~~ ~~e_rati~~ ~a~~e iJ _j j_ J _ _ ______________ . 
1!!'[1 Action Lev~l___ j[ _ _ _ ,! ___________________ t ______________________________________ , 
Comment: ho3id06.htm 
last edited: 3/26/02 



r-t 
. ! 

Seal Water Flow Rotameter- Instrument Description 

Headworks Odor Control 
Seal Water Flow Rotameter - Instrument Description 

Seal Water Flow Rotameter • Fl-3541, 3542 

Cmnment: ho3id07 .htm 
last edited: 9/17/01 

Min. 

0 



.,-.I 

Level Element/Transmitter fustrument Description 

Headworks Odor Control 
Level Element/Transmitter - Instrument Description 

Fr rn::Ti aii.::IIIIIILL~I • 
················ 

! Function 

Effect of Failure 

Location 
........ ............................................... ... 

Measurement 
.... .......................................................... 

:-... ~::. ... , .., Loop NumhAr 

MAXIMO Number 

Operational Parameter 

Instrument Range 

Normal Operating Range 

[ Action Level 
................. 

Comment: ho3id08.htn1 
last edited: 9/17/01 

I 

~~n~A -. ................ .................................. ..................................... '•"::.: ... 

Measures and transmits storage tank levels 

Cannot monitor storage tank levels 

Above water level of storage tanks 
......................................... ..... .... ........................... ·············· ............... ................................................. 

.............. ....................................................................... ............................... ................ ............. 

...................... 

........................ ............................................. 

U/M Min. Max. 

feet 0 9 

feet 

feet 8.70 



Metering Pump Suction Pressure IndicatOr Instrument Description 

Headworks Odor Control 
~ Metering Pump Suction Pressure Indicator .. Instrument Description 

i'i:!l Metering Pump Suction Pressure Indicator- PISL-3512, 3513,3514,3515 
!:!!l t .. ·----·~·-··---·--··-····---·------···-------------------~---- ---- -----··· ---- ·---·-···· --- ·-·----------~------ -------- ··-----------·····-···· ······-· ......... -- --------- ------ ------- ---· -·----------------------------------------------------------- --------
:l,, I_ ~-~~~!!~~ ____ ..... __ ·~-~~~i~~!~ s-~~~?~ ~~~~~r~ o! ~.!!~~~~ ~~-~~ 
!,:J_~!!~:! ()!_~-~~~~~~--- _ _ _ j~~~~-~!-~!~~~~!_s_---~--~--~o_--~-~~-·~--~----~--~~---·_-u __ r_~---·-···_-··--_···-·-------------um 
i'l L~io: __ . _ _ .... _i [;:~~;_H~ne~ ~:cfi~m H~~hlortte~~enng :umps . .. . . . ... .. - -

!il'-lea~~relllellt_ . __________________ ;~r~-~-~=~--------------------- __ ___________ _ ___________ --· 
i:i!; ~-~-~~~~-~~ ~~~~~~-~~!.. •••• • ••' ~-~~-!~~-~~-~-~~-~~~~~-~~~~ -·--- nu nunun •••-- •n unu•~nnnnn un nn •-••n•u •• •• n•nnm•••••• n • u i 

1~r,r ~-~~~~~-~-~~~~~------- _______ _ ____ , I___ _ --------··· _ _ .. __ . __ -----······-------- ----------·--·--····-·······--····-- -···-----··------·······-------------···------·---- __ , 

111~~~~~~~~~~-··· •. j[--j~~f·· ~=:~·--~~- ~~~- ~~·· •. ~-~:~-····~.--~=··· •. ~··: 
!~~i~ r~~~~-~=~~:! _____________________________ :! ______ !_~-~~----------·--·---: c _______ --------------------··--·--------~ r ____ ------- .. ···-··----------------·--··---·· 

Comment: ho3id09.htm 
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~·· 

Metering Pump Discharge Pressure Indicator Instrument Description 

Headworks Odor Control 
Metering Pump Discharge Pressure Indicator - Instrument Description 

! 

Metering Pump Discharge Pressure Indicator· PISH-3512, 3513, 3514, 3515 
.... ....................... ................. . ................................ 

Function Indicates discharge pressure of metering pump 

Effect of Failure Cannot measure discharge line pressure 

Location Caustic and Sodium Hypochlorite Metering pumps discharge line 
....................... ........ ....... . ................... 1 .... 

Measurement 
........................................................ .. ~ . 

rUAUUIU I'IUIIIUVI 

MAXIMO Number 

Operational Parameter 

Instrument Range 

Normal Operating Range 

II Action Level 
............. 

Comtnent: ho3idl0.htm 
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U/M 

psig 

psig 

psig 

............ , ................... ......................................................................................... 

........... .................. 

................... ........................ ........ 

' 
Min. 

' 
Max. 

: 0 ' 150 
: 

' 100 



Seal Water Flow Switch Low Instrument Description 

Headworks Odor Control 
Seal Water Flow Switch Low - Instrument Description 

Seal Water Flow Switch Low- FLS-3541, 3542 
···················· ····················· 

Function Detects seal water low flow 

Effect of Failure Damage to recirculation pump if pump runs without seal water 
' 

Location Seal water line 
! •······························· ······················· .......................... ··········· ············· ·····················.· ....... ··················· ··········································· ·············· ························ ··········· .. ············ 

MA!l!CI lg'JIIg'll: 

! .......................... ················ ········ ···························· 

Foxboro Loop Number 
··················· 

MAXIMO Number 

Operational Parameter 

Instrument Range 

Normal Operating Range 

I 
I) Action Level 

Comment: ho3idll.htn1 
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··················· ... ·········~······· ·: . ····c_·c~: ...... 

U/M 

!, 
························· 

.... ··············· ... ····················· ········· ····································· ..... ··········· 

·················· ····· ·········· . ............ j 

······ ·························· ·················· ············· I 
Min. Max. 

: 

. : ..... 



~~ 
! 

I~ 
! 

Acid Metering Pump Discharge Pressure fudicator fustrument Description 

Headworks Odor Control 
Acid Metering Pump Discharge Pressure Indicator - Instrument Description 

Acid Metering Pump Discharge Pressure Indicator - Pl-3511 
....................................................... . ............. 

Function Indicates discharge pressure of metering pump 

Effect of Failure Cannot measure discharge line pressure 

Location Acid metering pump discharge line 
........... .......... ·············· .... ...... ······ ................ , ................. , .................................... .......................... ... .. 
IWIUQo::IIUIUIIIUII~ 

....... ····· ··········· ··············· ................................ I····· ...... ·························································· ................ ···························· ...... 

.... .. .L 
r·UAUUIU tp I .. UI ........ , 

MAXIMO Number 

Operational Parameter 

Instrument Range 

Normal Operating Range 

Action Level 
'··························· 

Comtnent: ho3idl2.htn1 
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........................... 

U/M Min. 

psig 0 

psig 

psig ; 

..................... . ..... 

• ... ·.·· .. .. . ... ... . . 

.. . .... 

.......................... ... :: 

························································ .............................. 

Max. : 

35 

. 

............................................. ·············· 



Seal Water Solenoid Valve - Instrument Description 

Headworks Odor Control 
Seal Water Solenoid Valve - Instrument Description 

Seal Water Solenoid Valve - SV-3541, 3542 

Function Two-way pilot operated, normally open to allow seal water to recirculation pump 
,,,,,,, '""" ''""'"' ''" ,,, "' ,, ,,,., .... ,,,, ... ,,., .. , .. , ... , ... , .,,, ........... , 

Effect of Failure 

Location 
... , ..... , .... 

. J Measurement 
""" """""'''""'' 

Foxboro Loop Number 

MAXIMO Number 

- .. ... 
Upt:l Q~IVIIQI ... Ql Qlllt:Lt:l 

Instrument Range 
! 

Normal Operating Range 
'"'""" 

Action Level 
.... ,,,,, ... ,,, ......... ,, .. ,,.,. 

Comm.ent: ho3id13.htm 
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Valve will not automatically open or close according to operation of recirculation pump 

Seal water line 
.......... , ....... ,, .. ,, ... ••" , .. , ... , .. , ...... , .......... , .... , .. ,, .................. , ..... , .... ,, ..... ,, , ... , ......... , ... ...... ······ 

... ,. 

3541,3542 

..... .., '"'• "'"' ... ,, ...... , ...... ,,,,,,,.,,., .. ,, .. ,, .. ,,., ... , .. , ... , .. ,. 

Min. Max. 
'"""'''""""''"• 

, .. ,,,,., ...... , .. ,, .......... ,.,,,,,., .. , .... , ... ,,,, .... , ........ , ..... , .... , .. , ...... ., .............. , ........• ,, .............. , ... , ....... " .......... " 

.. ,,,, .. ,, ..... , ..... ,.,,,,,,,, ... , .. ,, .. ,, .......... ..... , .. ,:,·:······::·::C" ., ... ,,,, ...... ,.,,,. : ........... , ..... , ......... ,. ....... ,,., ....... ,, ......... , ... . ... 

! 



High Level Switch Instrument Description 

Headworks Odor Control 
High Level Switch-Instrument Description 

::n:~~~ • ~H-350 , 3502, 3503 
..... ····················· ···································· .............................................. 

Function 

Effect of Failure 

Location 
•································· .................... ····················· 

Measurement 
..... ·~··c:··· ····:.:···········c.:~·.,, .. 
... M•on'llh.o.r rVAUVIV ... 

•······ 

MAXIMO Number 

Operational Parameter 

Instrument Range 

Normal Operating Range 

Action Level 

Comment: ho3idl4.htm 
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Activates alarm when containment sump level is high 

Does not activate alarm to notify operator to manually start sump pump, if available 

Hydrochloric Acid, Caustic and Sodium Hydroxide Containment sumps 
·········· ··························· ············· ..... ······································································································ ..................... ························· ··················· ................. .. 

.... ··········· ··················· 
························ .... ································•····· ·················· ···················· ········· ····························:·.·:.· 

,.,, ............ ........ ····································· . ................. ························· 

U/M Min. 
. 

Max. 

feet 

feet 

feet 
·········································· ·································· .................. ······ .... .... 



~~ 
I 

Low Level Switch Instrument Description 

Headworks Odor Control 
Low Level Switch- Instrument Description 

:· ... -:~"'~' - LSL ·3502, 
·························································· ·························· ................................. ............ 

Function I Turns off sump pump 

Effect of Failure Sump pump will not automatically turn off when water level reaches low 

Location 
························· ..... ............. 

Measurement 
······································································ ··············· 

Foxboro Loop Number 

MAXIMO Number 
.................... .................. 

Operational Parameter 

Instrument Range 

Normal Operating Range 

Action Level 

Comm.ent: ho3id15.htm 
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Caustic and Sodium Hydroxide Containment sump 
···················· .............. .................... ······· ·······················•···· .... ·•c•~· ............ ......... 

................................................................... ············ ······ ....... .... .. ······· ............. ······· .. 

..... • ...................... ........................ 

····························· ..... ...................... 

U/M : Min. Max. 
. 

feet 

feet . 

feet 
··························· .................................. ········•· 



Level Switches- Instrument.Description 

Headworks Odor Control 
Level Switches - Instrument Description 

:· • .-:·.~ ~--- -!...SI-I/LSL-3571 ................ ! .......... ·················································· ...... 

Function Activate containment sump pump at low and high levels I 

Effect of Failure Will not automatically turn on and off sump pump according to level I 

Location 
············· ... .......•. ........ ... .•........ 

Measurement 
•....... ················· 

... -•- l\h1mhAr rVAUUIU .. ····--
.... 

MAXIMO Number 

Operational Parameter 

Instrument Range 

Normal Operating Range 

Action Level 

Comtnent: ho3id16.htm 
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Recirculation pumps containment sump 
............. •······•·········•·•··········•····•············· ........ ················•·······•······· .............. ······•··•·········· ···························· ................... ············ ........•.... ····· ····:c 

...............• ··············································•···•·············· •......• ······ccc·········································································· ········•· 

............................. ·•·······•····· ····•··•··•·····••·· 

........... ·······:······ ..•.........•...... 

U/M Min. Max. 

i 
...• ········· ······· '·········· ............. ! 



Air Flow Switch Instrument Description 

Headworks Odor Control 
~~ Air Flow Switch .. Instrument Description 

,--1 

1

i)

1

\ I Air Flow Switch - FS-3551, 3552 ........ _ .. 

li ;;.::I·F=:~=·~=~=tio=~.·.~= ..... ~=·-~=--·=···-·.c..::;·· ····=·-··=···=····=·-··=····=--·=····c-=····=····-'--"'--=--=·····-····-=···::;·,l"=-[)=·~=··~=---=-=··~=~.~=~o--:--.~-i;--d·-.~--~~--··--··-· ._ .... _. ;..:__ ___ _ 

:::'' ~-~~~~~~~~-~~~~~~m 'l.~a~~o~ ~~~~ct~rflow . 
ji[tocatj()n__ _ ___ [j Do~earn_ofc:_entrjfu~lfll_n _ ___ _ _ __ _ __ _ 

I:IMeasureRient - . ·IN/A.. .. - m ... --
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Smoke Detector .. Instrument Description 

Headworks Odor Control 
~~ Smoke Detector- Instrument Description 

!~ 

!!~1/ I Smoke Detector - AE/ASH-3550 
)l]]: ·------·------------------------~---.. ----------------. --------- -- , ......... --------- --------------- ------- ---·- ------------·· --- - ... ------- -----··· -------- ----------------·--·-- ------------ .. - ___ .. ______ --·- .. -

,,),~ r~~~~~!!~~u ~ H •••••• ••••• •• j l ~~~~~.~~\AI~ ~~~~f~~~~ !~" .~~.~~~ s~.o~~.~~~r~ i~ ~tivat~~m• 
;:,:! ~~~!.~!.~~i!~!~-· .. 1 ~~~~rll'l.\\'i'~ .. ~~~ ~~~~~~~~d ~~~~-~ll'l~~~~:~~~i~~~~ . 

~~~~~;:~~RJ;;~ -~~~ ;~~~fr=H==~ks_Fa~~::- ... -_ _ _ ... _ -

lil~~~:~~~t~n:~:Y-=~ -~~~~~-==~ Jc=~=~=~<=~~=:r~~~~=~~~~; = = = =: 
11[~~~~:-~~~~e=_! ~-~-=~===-~-=~=~-~-~--~<~~ -~=-~~~"~· -~=~=~-~~---~:~~-] 
Comment: ho3idl8.htm 
last edited: 3/26/02 



Hydrogen Sulfide - Instrument Description 

Headworks Odor Control 
Hydrogen Sulfide Monitor- Instrument Description 

Hydrogen Sulfide Monitor- AE/AIT-3520 
,, ................................................ 

Function 

Effect of Failure 

Location 
....... ................................................ 

.... 
II..,IIIVIU 

................................................. 

.... -L Loop Number .- - ..................... 

MAXIMO Number 

Operational Parameter 

Instrument Range 

Normal Operating Range 

Action Level 

Comment: ho3id19.htn1 
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. ........................................................................... . ..................................................................... 

Sensor and transmitter to monitor hydrogen sulfide concentration 

Hydrogen sulfide concentration unknown; safety hazard 

Duct from Headworks Facility ,. j ........ .... ..... .......................... ........................ ............ ................... ... ........................................ ..... ..... ...... ...... ........ .... ....... ........... 

..... ............. ....................................................................... ............... ..... ............................................ ... .... ...... .................... ......... ............... 

...... ......................................................................................................... 

........ .......................................... ........................................................................... i .......... 

U/M Min. Max. 

PPM 0 100 

.............................. .................... 
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Standard Operating Procedures Summary Table 

Standard Operating Procedures Summary Table 

!m.l Standard Operating Procedure , 
Iii!! ---------------------------:I --------------- --------··-----~-·--·--------- --------------I 

'!:J:r l Headworks Odor Control Pre Start-up 
:·.·: i ------------------------------------------- --------------···- -· --- ----------·--------·---· ···--------

l/!1i 

i!ij! 

Headworks Odor Control 

Comment: ho4sps0 l.htm 
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Headworks Odor Control Start-ug_ 

Headworks Odor Control Normal Operation 

Headworks Odor Control Shutdown 

Headworks Odor Control Acid Cleaning Procedure 

Page 1 
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Headworks Odor Control System Pre Start-Up Procedure 

Headworks Odor Control System Pre Start-up Procedure 

The HeadworksOdor Control system is composed of a two-stage scrubber system. Each scrubber is 
associated with a recirculation pump, a Sodium Hydroxide feed pump, and a Sodium Hypochlorite feed 
pump. The Headworks Odor Control system includes two centrifugal fans. The following SOP outlines 
the steps for operating the two scrubbers in series. 

Safety Concerns: Ensure that aU LOTO and confined space entry procedures are followed. Follow all plant 
safety procedures for working in hazardous and explosive atmospheres. 

,,, 

: 

.... -• ..... Step I''W'IIICJII .,._, -.-
1·-·------"' 

' 1. Confirm that the local disconnects for all If equipment is locked-out and tagged out, leave 
pumps, centrifugal fan and sump pumps are disconnected. Contact supervisor to confirm equipment 
enabled. lock-out status. 

2. Conduct visual inspection of scrubber and 2. Check for leaks and levels of chemical storage tanks. 
chemical storage areas. i 

I 

. .---··---------. 

3. Determine whjch scrubber will be lead and Jag. 3. Open and close valves accordingly. 

4. Check pumps' suction and discharge valves. Ensure valves are in the OPEN position. 

I 
' .•... 

5. Perform required equipment lubrication and 
i 

Refer to equipment manufacturer's O&M manuals. 
maintenance procedures. 

i 
I 

Calibrate pH and ORP sensors. 6. Refer to equipment manufacturer's O&M manuals. 

7. Check scrubber media. 7. Check packing material and spray nozzles visually through 

.. __ ] 

i 
: 

I 

i 

: 

: 

i 

: 

inspection ports. Look for debris, scale and sludge build up. : 

Correct if necessary. 
i 
i 

.. --- , .. ·-- .... ,, ...... i ...... ····--·--·-........................................... 

' 
8. Fill scrubber sumps with make-up water and 8. Open makeup water feed line valves and fill sump to overflow. , 

i 

drain to remove any dirt or foreign material. Open drain valve to empty sump. 
• : 

9. Close the drain valve and refill the sump with 9. 
water until water begins to go out the 

I 
overflow. 

·:c:c··· ,-

10. Check that differential pressure monitoring 
i system valves are open. 

i , ___ 

11. Ensure that the pump seal water is ON before 11. Read seal water flowrotameter. Seal water flow should be in ! 

starting the recirculation pump. 
: 

the range of_ gpm. 
i 

i 
..... ·- _j 

i i 
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Headworks Odor Control System Pre Start-Up Procedure 

12. Start the Scrubber recirculation pump. : 12. Check that the pump is operating appropriately. 

• Recirculation Pumps Remote Hand Control 
Mode 

• Recirculation Pump§ Local Hand Control 

i Mode 

' 
··-·········· ... .... '····· -·· 

13. Start the Caustic feed pump in Manual mode . 13. Check the pump suction and discharge pressure. Turn off 
and add Caustic solution to the recirculating ' the pump when the pH is 10.5. ; 

liquid. 
; • Caustic Metering Pumgs Remote Hand 

Control Mode 
! • Caustic Metering Pumgs Local Hand Control 

Mode ! 

' 
' 

; 

14. Start the Sodium Hypochlorite feed pump in ' i 14. Check the pump suction and discharge pressure. Turn off 
Manual mode and add Sodium Hypochlorite I the pump when the ORP is 650 mV. 
solution to the recirculating liquid. 

; 

i 
• Sodium Hygochlorite Metering Pumos 

Remote Hand Control Mode i 

• Sodium Hygochlorite Metering Pumg_s Local 
·, ! 

Hand Control Mode 

i ' 

1-······ ········•········ 

15. Place the Caustic feed pump and the Sodium ) 15. Refer to: 
Hypochlorite feed pump in AUTO mode. · 

; 
i • Caustic Metering Pumgs Automatic Control 

Mode ! 
• Sodium Hypochlorite Metering Pumps 

Automatic Control Mode l 
' The pH and the ORP will control the Caustic and Sodium 

Hypochlorite feed pumps, respectively. i 
·---·-~---

16. Enter the pH and ORP set points at the OCS i 16. The pH and the ORP set points will control the Caustic and 1 

for each scrubber. ; 
l 

Sodium Hypochlorite feed pumps, respectively. 

l • pH: 10.5 . ; 

i • ORP: 650mv i 

i 
-----··-- ---·-- --·--··---·-·--~--------------~-----~---------~-------~------ -~---------~------------------·- ··---·--·-- -------·---~-------

17. Notify SupeiVisor of Pre-start SOP completion.: I 17. Record In Operations Log. 

..... ···-~ .... ~···~ -· - ... --·-- --·· _i········ ---·-··-·------ ----------------·-··-------·····-----------------------------------····-----------
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Headworks Odor Control System Start-up Procedure 

Headworks Odor Control System Start-up Procedure 

The HeadworksOdor Control system is composed of a two-stage scrubber system. Each scrubber is 
associated with a recirculation pump, a Sodium Hydroxide feed pump, and a Sodium Hypochlorite feed 
pump. The HeadworksOdor Control system includes two centrifugal fans. The following SOP outlines 
the steps for operating the two scrubbers in series. 

Safety Concerns: Ensure that all LOTO and confined space entry procedures are followed. Follow all plant 
safety procedures for working in hazardous and explosive atmospheres. 

,:;: 1. Ensure the completion of the Pre-start SOP. 

Remarks/Response 
·-· ··------·-- -------····· 

1. Perform procedures outlined in Headworks Odor Control 
System Pre Start-up Procedure 

~::;: 
,,,,,:==========~========r.:=====================::imll 

'iii: I 

2. Adjust the makeup water flow control valves to : 
obtain the desired make-up water flow rate. ' 

3. Start the Centrifugal fan that will be in 
operation. 

4. Note whether the belts squeal or slip. 

: 

i 
: 

• 

. 

: 

• 

; 
. 

Refer to Manufacturer's O&M manual for required 
make-up water flow rate. 

3. Check that the inlet and outlet vane dampers are open 
first. Be sure that aU safety guards are installed and no 
debris or tools have been left in the air duct before start 
before starting centrifugal fan. 

• Centrifugal Fans Remote Hand Control 
Mode 

• Centrifugal Fans Local Hand Control 
Mode 

4. If so, refer to the manufacturer's manual to obtain proper 
belt tension. 

! 
; 

• 

: 

: 

i 

! 

·,:_:_, 

r===·--=-----------------=-=---=·---=--=-·=·--=·--=·---=----=····-=--=·-------=··---=--·-=-·=·---=----·--=--=---=-=------=-----=--=---=--=r--===--=-·=·---=----=--=--·-=-·-=·--=--=---=-=-=·----=-----=·---=-=·--=-----=---=-·---=-=·--=--=----=-----=-·-=·---=·---=----=---=·---=--=---=----=-='Hill 
5. Adjust the inlet vane damper to achieve the I 5. 

_ -~=iredsir~ow_r:e~ _ _ _ _ _ . _ _ _ _ __ ___ _ _ _ __ 

Comment: ho4spd02.htm 
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Headworlcs Odor Control System Shutdown Procedure 

Headworks Odor Control System Shutdown Procedure 

The HeadworksOdor Control system is composed of a two-stage scrubber system. Each scrubber is 
associated with a recirculation pump, a Sodium Hydroxide feed pump, and a Sodium Hypochlorite feed 
pump. The Headworks Odor Control system includes two centrifugal fans. The following SOP outlines 
the steps for shutting down the scrubber system. 

Safety Concerns: Ensure that all LOTO and confined space entry procedures are followed. Follow all plant 
safety procedures for working in hazardous and explosive atmospheres. 

i ' Step Remarks/Response 
------------ -------------------------------- - ___ _[ 

1. Turn off the Centrifugal Fan at theDCS 1. Airflow is stopped first to ensure that the air is treated before it is 
or at the Headworks Odor Control discharged into the atmosphere. 
Panel. 

• 

' • Centrifugal Fans Remote Hand Control Mode or 

i 
• Centrifugal Fans Local Hand Control Mode 

' 

2. Turn off the Sodium Hydroxide i 2. Refer to: 
(Caustic) and Sodium Hypochlorite 
Metering Pumps at the Headworks : 

• Sodium Hydroxide (Caustic} Metering Pum~s 
Odor Control Panel or Metering Pump Remote Hand Control Mode or 
Control Panel. 

: • Sodium Hydroxide (Caustic) Metering PumQs 
Local Hand Control Mode; 

' 

• Sodium Hy~ochlorite Metering PumQs Remote 
Hand Control Mode or 

• Sodium HyQochlorite Metering PumQ§ Local 
Hand Control Mode 

3. Turn off Recirculation Pumps at the 3. Refer to: i Headworks Odor Control Panel or the , 
DCS. Check that its seal water • Recirculation PumQ Remote Hand Control i solenoid valve closes. In cold weather, : Mode 
drain pump and lines to prevent • Recirculation Pum~ Local Hand Control Mode 

' freezing. 
i 

! : 

• 
"-- ---- ----

: 
"" ------- ---- ---- ---- ----:------- --- ---- -- """- -- "" -- -- -----------:---,-: 

4. Maintain water level in sump of 
' 

scrubber that is shut down to prevent 
the pH and ORP probes from drying i 

: 

out. 
' 

5. Place the local disconnect breaker and lock-out and tag-out procedures for equipment to 
the main breaker for the equipment to out of service. 
the OFF position. 

' 

i 

Open and close valves accordtngly. 6. Place the complementary scrubber and : 6. 
associated equipment into service in , 
single stage mode. ' 

i 

! ·----------------

i 
Refer to equipment manufacturers manuals for long-term ,..,..,. , • ...,,,..,, ,....,.. ~rnl".cu"'11r~ i 7. 
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Headworks Odor Control System Shutdown Procedure 

[i!!! I ~~~~~:~;,m shutdown of all : shutdown requirements. 

;lil[ ---·----·------------------------·-··--·---------------·---: ----··----·----·,--------------------··--~-··-···-·- ------··-···-----·--·----------·····-----------~----------·------~ 
J

1

1! r-a ::::.rvisor of Shutdown SOP : r-a~rd in Operations Log 

,·:.!I____ - --- --- -- ------ ------ -- ---------------------- - _!____________ -- -- -- -------- -- - -- - - --- -- --- - - -- - -------
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Headworks Odor Control System Acid Cleaning Procedure 

Headworks Odor Control System Acid Cleaning Procedure 

The HeadworksOdor Control system is composed of a two-stage scrubber system. Each scrubber is 
associated with a recirculation pump, a Sodium Hydroxide feed pump, and a Sodium Hypochlorite feed 
pump. The Headworks Odor Control system includes two centrifugal fans. The following SOP outlines 
the steps for cleaning a scrubber, when high differential pressure through the scrubber is indicated. 

Safety Concerns: Ensure that all LOTO and confined space entry procedures are followed. Follow all plant 
safety procedures for working in hazardous and explosive atmospheres. 

Step : Remarks/Response 
1---·------ ------

1. Isolate the scrubber to be cleaned by placing ! 

1. Close inlet and outlet dampers of scrubber accordingly. 
the complementary scrubber and associated 1 Shut down respective recirculation pump and chemical 
equipment into service in single stage mode. feed pumps. 

• Recirculation Pump Remote Hand 
Control Mode or 

• Recirculation PumQ Local Hand Control 
Mode; 

i • Sodium Hydroxide (Caustic) Metering l 

' PumQs Remote Hand Control Mode or 
: • Sodium Hydroxide (Caustic) Metering 

Pump§ Local Hand Control Mode; 
' 

• Sodium Hypochlorite Metering PumQs 
Remote Hand Control Mode or 

• Sodium Hypochlorite Metering Pumps 
Local Hand Control Mode. 

2. Drain scrubber sump. Close drain valve when 1 

finished. 

O~IUt.IIJ':i'l FHI the scrubbers sump with scrubber make-up water. 

' 
Run the recirculation pump for 30 minutes and then 

i 
drain the sump again. 

4. Fill the scrubber sump again with make-up ' Ensure drain valve is closed before filling. 
water. i 

5. Start the Hydrochloric acid metering pump. Ensure that Hydrochloric acid metering pump suction 
and discharge valves are open. Check that there is 
sufficient Hydrochloric acid in the storage tank. 

6. Run the Hydrochloric acid pump until the The correct amount of hydrochloric acid in the scrubber 
required pH is achieved in the scrubber sump. sump correlates to a pH of_. 

------· 

pump. Circulate hydrochloric acid solution for __ hours and 
then stop the recirculation pump. 
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Headworks Odor Control System Acid Cleaning Procedure 

8. Drain scrubber sump and then rinse the l 
recirculation pump system. 

9. Open the spray header access door, and the 
mist eliminator access door. : 

i;i;i 
----' --··---- -·-----·--------··---------· 

Record completion of acid cleaning procedure • 
in Operations Log Book. 

Comment: ho4spd05.htm 
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. 

i 

Fill the sump agajn with make-up water. Run the 
recirculation pump for 1 0 minutes and then stop the 
recirculation pump. Drain the sump again. 

I 

Air dry for a minimum of 8 hours prior to start-up, the : 

close doors. i 
; 

-----:-· ·- ------ -- ··-----·---·-··.-- -- --·----·----- -------·-- -----···-·-------------·-·--·...! 

Place valves in the correct positions for normal operation 
of scrubber . 
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Headworks Scrub~ .. Flow Schen1atic 

From Screening loading Area 

t 
From Screenings Hand ling Area 

From Drum Screen Room 

NaOH 
NaOCI 

HCI 

NaOH 
NaOCI 

HCI 

From Vortex Grit 
Removal Unit Area 

From Coarse Screening Room 

A! 

To Headv-.orl-s 
Facility 
Effluent 
Channel 

To Headv-.or l' s 
Facil ity 
Effluent 
Channel 

Certrifu- Fil"''s 
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Headworks Odor Control- Process Control Summary Table 

Headworks Odor Control 
Process Control Parameter Summary Table 

Parameter 
:::·· ································· 

pH 

ORP 

Color 
························ ...... ........... .... 

Comment: ho5pst01.htm 
last edited: 9/17/01 

......... ........ .............................................. 

Sampling Location/Type 

Recirculation Flow/Grab 

Recirculation Flow/Grab 

Inspection ports 
.... ........................ ·········· ........................ ....... .................... ........... 

........................... 

[ 

........................ i 



Headwork's Odor Control Process Control Parameter Flow: pH 

Headworks Odor Control 
Process Control Parameter 

[ Process Parameter j I pH _ l 

!Importance _ _ II Activates alarm when_ p-H deviates from target pH levels; h-igh pH-is required to_ ,,i' L i ~ontrol odor ! 

I 
--------------------==i~---------------------------------------------------: 

Normal Range I 9-1 0 s. u. ! 

-·-------------------------~----------~~------1 -~-----------------------------~------------------- --------------~---------------~---------------------------l 

/Analysis Frequency _ _jl Continuous j 
/ Sa~ple Location and Number [j Scrubber recirculation loop _I 

isampleType __ ~~b __ __ ! 

I 
Sample Holding Time and 11 N/A 
Preservation I 

J 

[Test Procedure J I Through pH analyzer 

Comment: ho5pcp01.htm 
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Headworks Odor Control Process Control Parameter Flow:ORP 

Headworks Odor Control 
Process Control Parameter 

[ Process Parameter ll9RP 
~portance IL Activates alarm when ORP deviates from target ORP. 

r_ N~~;~~ ~~~g~----~~~=~~=--11 ;~~~~~-~~~~-=-~-----~ -~--_ -~--=- _ ----
[~!~~~~~~~~~u_~~y ___ ~ _______ __[[~~~~~---------------------------- -----·-~------ --------- ------·-·-· ------·-
~le Location and Numb;lj Scrubber recirculation loop 

; 

I 
- l 

-----~-~--1 

~mple Type __j[ Grab 
==~;========================================================~IIIII 

Sample Holding Time and 
Preservation 

I Test Procedure 

Comment: ho5pcp02.htm 
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I Several minutes, no means to preserve. 

l 
jj Through ORP analyzer I 

__________j 



Headworks Odor Control Process Control Parameter Flow:color 

Headworks Odor Control 
~ Process Control Parameter 

I [£~--~~~~---------·-J[~~-----------------------------------------~ 
~]Importance Jl ~olor i~ an indication of the state oftherecirculation flow and if a cleaning cycle! 

~,;:i [Eequtred 1 

11:111~~~~~~------~-----------------~'~~~~~~~~=-~---~----------~-~-------------~--------~~-------------~------------~-------J 
/ Analysis Frequency / ~aily ------------~----------------------------; 
j Sample Location and Number Jl ~crubber insp~ction ports __ i 
I Sample Type _ II Visual _ 

I Sample Holding Time and Preservationj~everal ~inutes, no means to preserve 

[iest Procedure \I Standard Methods 

Comment: ho5pcp03 .htm 
last edited: 9/18/02 



Headworks Odor Corttrol Calculation.Summary Table 

Headworks Odor Control 
Calculation Summary Table 

!/ ......................................... 

..... .. . .. 
II 

II f3_emoval Efficiency 
............................. • ....................................... 

IJ Metering PumP- OutP-ut 

Cotnn1ent: ho5cst0 l.htm 
last edited: 9/17/01 

............................................... 

··························································· 

Frequency of Calculation 
.... ····················· ···················· ... ········· .... ......... ...... .... 

; ........................ ··········································································· .... ......... ... .. ····· • .... ··················· ··········· 

·············································································································· ··············· 
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Headworks Odor Control Process Control Parameter Calculation-Removal Efficiency 

Headworks Odor Control 
Process Control Parameter Calculation 

Process Control Removal Efficiency 
Parameter 

Purpose To determine the scrubber's effectiveness in reducing H 2S concentrations or other 
parameters from the air after passing through the packing material 

Calculation Formula p t R 
1 

(Inlet (ppm) -Outlet (ppm)) ercen emova = · · x 100 
Inlet (ppm) 

Example of Calculation The H2S concentration of the air into the scrubber is 5 ppm (v). The H2S concentration of 
Formula air out of the scrubber is 0.025 ppm (v). What is the H2S removal efficiency of the 

scrubber? 

p t R 
1 

(Inlet (ppm} -Outlet (ppm)) ercen emova = · · · x 
Inlet (ppm) 

100 

p t R 
1 

(5 ppm (v)- 0.025 ppm (v)) ercen emova = · · x 
ppm (v) 

100 

Percent Removal =99.25 

Comment: ho5pcc0 l.htm 
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Headworks Odor Control Process Control Parameter Calculation-Metering Pump Output 

Headworks Odor Control 
Process Control Parameter Calculation 

Process Control Metering Pump Output 
Parameter 

............... , ....................... ······· ····················::······· ················· 

Purpose To calculate chemical output from metering pump settings during normal operations 
........................ ................ ...... 

Calculation Formula Metering Pump Output= Maximum Pump Capacity (gph) x Speed (decimal) x Stroke 
(decimal) 

. .............. 

Example of · The nameplate on the metering pump shows the maximum pump capacity to be 1 gph. If 
Calculation Formula the speed setting is 75% and the stroke length setting is 30%, what is output of the 

metering pump in gph? 

Metering Pump Output= Maximum Pump Capacity (gph) x Speed (decimal) x Stroke 
(decimal) 

Metering Pump Output = 1gph X 0.75 X 0.30 
. 

Metering Pump Output= 0.23 gph 
···································· ......... 

Comment: ho5pcc02.htm 
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Headworks Odor Control 
Sampling Summary Table 

Headworks Odor Control Sampling Summary Table 

Jliill _ Parameter j~urpose/Freq II Sam~~-~~~~~~--_; 
j!i!! L~:_r!~~-~~~~~--~-~_!!_~~---------~-----JC ___ ~~---~~----ll ____ -------~~------ __________ _[ 
Comment: ho5sst0 l.htm 
last edited: 9/18/02 
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Headworks Odor Control Process Troubleshooting Summary Table 

Headworks Odor Control 
Process Troubleshooting Summary Table 

~I _11bles IIUULIII~ 

Off site odors 

Scrubber high differential pressure 

Comment: ho6pts0 l.htm 
last edited: 9/1 7/01 
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Headworks Odor Control Troubleshoot: Off site odors 

Headworks Odor Control Troubleshooting 
Process Troubleshooting Guide 

•;··.··.······.········.······.····.···.·.····.····.··········:·:·. 

11[[~~;~-~~-·~-·"·=_······_0_ff_s_it_e_o_d_o_r_s ____________________________ _______:__=:c_=---------"-'---'c.:c.um 

/C... Possible Cause .. _____ j r--[ ___________ s_u_g_g_e_st ___ e ___ d ___ R ___ e ___ s_p_o_n_s_e------------=------=------=::
11111 

Chemical feed systems not operating properly Clean and calibrate probes of pH and ORP systems; adjust 
feed rates to target range; change target range if required; 
check chemical supply; consult chemical metering pumps 
troubleshooting guide 

.................................................................... .. ............... ~=====================:;11111 

•-•! ... ~?~ ~~-~~~-~~-~i_?..~ ... !.l?.~...... .. .................... ~?nsult recirculation pumps troub_l_e_~_~_ooti~-~ ... ~--~-i?..~ .............. _ 

[_Lo~-~~~e~~P ~~-~~r_!'?~ ~~~~-... . . . __ .I[_~~~~~ ~~? ... ~?~-~~-tfl?.~-~~~~-?.~ ~~~~~P-~~-~~~--~y~~~-~---
lty equipment: centrifugal fans, recirculation Manually transfer from inoperable equipment to operable 

mps equipment 
............................................................................................................................................................................... ; ................................. ; 
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Headworks Odor Control Troubleshoot: Scrubber high differential pressure 

Headworks Odor Control Troubleshooting 
Process Troubleshooting Guide 

;;;;;;;;;;q;;;;;;;;;;;;;p;;;;;;;q;;;;qmmljlj!il!!jj!!j!lj!!ljlj!ljliilllllllliii!ii!ljilljiiilllii!HIIIiili!ljlllliiiiii!IIIHlii!HI!III!IIHiiilll!llllll'lllllllllll!l!jjiillllll!lllll!!iiilllllllll iii!! j[!jijjii!!jjiiji!!ii!!ii jjjj!jBJH)i.iij!!Djjjjijjijjj!jj !!!!!!jJ!jji!!!jiiii!j ijijiiiijj!ii iijiii!i]).iji!ijijjijjjjj j!iiijjiiijjiijjjiij!iijj!iijjjiiji!i!ii!ijii iiiiiiiijijjjjii)lijjjiiiiilUi i!jjijii!Ji.i!iiiiijiiijj!ii .. 

Suggested Response 

~~~-c_a_~_-_:_~_~_:_P_--_· ___________ ~~~~~~=~~~~=::w~ 
lti! Differential pressure monitoring system 
i'!l malfunction 
j.'J: 

Comn1ent: ho6ptg02.htin 
last edited: 9/17/01 

Check differential pressure monitoring system; consult 
Manufacturer's manual 

··················· ··············· ..... ································· ·························· ········ ................... . 



Headworks Odor Control 
Alarm Summary Table 

Headworks Odor Control Alarm Summary Table 

Where equal alarms exist for equal equipment, only the last three digits of the multiple alarms are 
listed, since that is the only change in the alarm number . 

. ,... ,.,,_,_. ,.,., .... ,,., .. , ... , 

ii[ ... . . Name of Alarm . .. . .... 1._· _______ A_I __ a_rm_N_u_m_b_e_r _______ -rm!l 

i:ji ~;~;~~;o~~;~~;~;~:;~~:;r~u~P ... ~.i~.~ ... J\Ia~ ........... ·t. 
LAH-3501 

.............. . ... 

LAH-3502, 3503 

I'll! I ~~hs~~a~~d Sodium Hypochlorite Storage Tank Level I 

ii,f I. f~~s~~;d ~diu~ HyPQCblodte Storage~ankLllY~I I 

LAH-3504,3505A,3505B 

LAL-3504,3505A,3505B 

'·i~ic and Sodium Hypochlorite Storage Tank Level ,~.------LA-LL---3-5--04-.-3-5-0-5A-. 3_5_0_5_8 ____ ____.,. 

t Low-Low Alarm ... _ : 

XA-3511A/B/C 
I 

i liydrQchloric Acid Pump Trouble Alarm 

XA-3512A/B, 3513A/B, 3514A/B, 3515A/B 
:[ ~~teri~~-~~~~-~ro~~~~-~~~~~ J ...... . .. 
i'!i~ber Su~p ~igh:HighLevelj\la~ J ________ LA_H_H_-_35_2_1_,_3_5_22 _______ T!II!I 

i~~~:;a;~~~~:;-~;;~:~~~arm .. f-_· ____ ------~-:-~-~--~-35_5:-~-·.-:-:2-22_6-------. 
il ~~~~ti?~m ~~~P .. !~?~~~~ ~~~~rr1.. _ _ _; l. XA-3541, 3542 

![i~e Hi~.~./~larrn...... . .... !l .. m... AAH-3550 

![~i~~~l Fa~-~·r~uble Alarm ··u····· :l.m··· XA-3551, 3552 

!riil ~~~~ulation Pumps Containment Sump Pump Trouble J XA-3570 

Comment: ho6ast0 l.htm 
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Acid Containment Sump High Level Alarm 

Acid Containment Sump High Level 
LAH-3501 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

I Possible Cause 

1. Sump level high 

2. Faulty connection 

································· 

Comn1ent: ho6arg0 l.htm 
last edited: 9/17/01 

·····················-·-··· 

Suggested Response 

1. Check that acid tank drain valve is not open or leaking 

instrumentation wiring 

····································-························································ 



Caustic and Sodium Hypochlorite Sump High Alarm 

Caustic and Sodium Hypochlorite Sump High Alarm 
LAH-3502, 3503 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

;:I 
Possible Cause 

1. Sump level high 

i 

2. Faulty connection 

···························· 

Comtnent: ho6arg02.htm 
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i Suggested Response 

1. Check that chemical tank drain valve is not open or 
leaking . 

instrumentation wiring 

·····:::::::·::-::::::. 

............. 

.. ......... 



Caustic/Sodium Hypochlorite Storage Tank Level High Alarm 

Caustic I Sodium Hypochlorite Storage Tank Level High Alarm 
LAH-3504, 3505A, 35058 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

Possible Cause . ..... .. j 

:~:~:~:v;1~~ :'.~ ;~~ge tank has - ['· 
2. --Faulty~~nnectl~n---· ---~- -~-----~~2~-

Comment: ho6arg03 .htm 
last edited: 3/26/02 

' 

Suggested Response 

Stop filling tank if in filling mode. 

Check instrumentation wiring 

...........................................................• 



Caustic/Sodium Hypochlorite Storage Tank Level Low Alarm 

Caustic/Sodium Hypochlorite Storage Tank Level Low Alarm 
LAL-3504, 3505A, 35058 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

Possible Cause 
.. , 

!i·f 

!!! 
iij[ 

1. Chemical level in the storage tank has reached the 1 

low set point. 

!II 2. Fa,lty oonnecllon 

Comment: ho6arg04.htm 
last edited: 9/17/01 

Suggested Response 

1 . Prepare order for chemical. 

-----~---- -~~-----··-

2. Check instrumentation wiring 



Caustic/Sodium Hypochlorite Storage Tank Level Low-low Alarm 

Caustic I Sodium Hypochlorite Storage Tank Level Low-low Alarm 
LALL-3504, 3505A, 35058 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

::1mm , Possible Cause m m m . ·;=lm=======S=u=g=g=es=t=e=d=R=ec:cs=-p=o=n=se======-===-.c; 

i L ~~~~.'.':'~:~the stocage tank has •eached the 1. Prepare order for chemical; manually shut down 
metering pumps if not in auto mode to prevent 
damage to pump 

• [~~au=== -··-- _ ~.J ... 2. Check ;ns:mentiiiaii:o~io~-n~· ;:..;w~irii:oiniiig~~~~~~~±!ll 
Comment: ho6arg05.htm 
last edited: 3/26/02 



Metering Pump Trouble Alarm 

Metering Pump Trouble Alarm 
XA-3512AIB, 3513AIB, 3514AIB, 3515AIB 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

I Possible Cause Suggested Response 
·············' , ......... ··············: 

1. High Discharge Pressure : 1. Isolate pump and check for blockage in hose. Clean hose, if 
necessary. 

: 

Check that the pump discharge valve is open. Open 
: immediately, if necessary. 
i 

Check that the pump discharge line is not obstructed. Flush 
and drain line, if necessary. 

: 
'························ ··········································· •······· ..... ...... ································ ······· ....................... 

: 

2. Hose fail 2. Check flood head pump head chamber through cover view port 
I 

for hose failure. If so, drain pump head chamber fluid and do 
not reuse contaminated lubricant. Remove and replace 
ruptured hose. 

. ....... 

3. Low lubricant level 3. Verify level through the lubricant level sight hose. Refill 
lubricant to the proper level. If lubricant is leaking, replace the 
seal through which the lubricant is leaking . 

.... 

II 
4. Trouble switch triggered on il 4. Check connection at Pump Control Panel 

Pum Control Panel 



Scrubber Sump High-High Level Alann 

Scrubber Sump High-High Level Alarm 
LAHH-3521, 3522 

Alarm annunciation/illumination locations: 

1. DCS 

Possible Cause 

2. Blow down flow rate too low 

3. Level sensor/transmitter has 
malfunctioned 

Incorrect high level set point 

Comment: ho6arg07 .htm 
last edited: 3/26/02 

If makeup water flow is set as per manufacturer 
recommended rate, increase blow down 

3. Inspect level sensor and transmitter; recalibrate if 
necessary 

4. Check that high level alarm set point is as 
recommended by manufacturer 



Scrubber Sump Low-Low Level Alarm 

Scrubber Sump Low-Low Level Alarm 
LALL-3521, 3522 

Alarm annunciation/illumination locations: 

1. DCS 

Possible Cause 

1 . Make-up water flow rate set too low 

Scrubber sump drain valve is open 

Com.ment: ho6arg08.htm 
last edited: 3/26/02 

Suggested Response 

1. Check that makeup water flow control valve is set 
correctly for recommended rate 

If makeup water flow is set as per manufacturer 
recommended rate, decrease blow down 

Inspect level sensor and transmitter; recalibrate if 
necessary 

4. Check that low level alarm set point is as 
recommended by manufacturer 

5. Check that the drain valve is closed 



Differential Pressure High Alarm 

Differential Pressure High Alarm 
PDAH-3525, 3526 

Alarm annunciation/illumination locations: 

1. DCS 

i 
Possible Cause 

1. Fouling of packing : 

! 

>······················· ... ································································· ················································ ... l 

2. Lines clogged or damaged 

, .......... 

3. Level sensor/transmitter has malfunctioned 

... 

4. Differential pressure alarm set point too low 

Comn1ent: ho6arg09 .httn 
last edited: 9/17/01 

! 

i 

: 

: 

. 
: 

! 

1 

~ 

Suggested Response 

1. Perform acid cleaning procedure of scrubber 

'·················· .......... ··············· ···················· ····:::::·· ·······:········::············· ······· ··········· 

2. Clean lines upstream or downstream of pressure 
differential gage 

············· 

3. Inspect level sensor and transmitter; recalibrate if 
necessary 

... 

Field adjust set point that triggers alarm 



Recirculation Pump Trouble Alarm 

Recirculation Pump Trouble Alarm 
XA-3541, 3542 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

".:I f»_~~~~~~!-~se _____ l __ _____ _ ~~~~f!_:;!t!~-~~sponse 
~~~~- 1. Cl~:-di::ar:v=eoro~~~on-in:charg~line. ij_ 1._ :spe:v::e. Flushline,ITnecessa~. 
~~~ ~ Impeller thermal protectors. 2. Inspect heater or thermal overload. 

li r• ••••• 3 ....• ·s:=_ro:hlg~---~---~~----•• -- ..•. ~· -_- .• - .. ·- ..• j ,_- 3-~~he~k-~~~~~~:=~----·u··-
!II 4~ ~eadlo= ~:n ra~, ~u::: ::o-~d-d:~: :int J 4. Check scrubber nozzles. 

[ 

Mechanical defect: bent shaft, misalignment, rotating 5. Check and repair, as needed. 
' element bind. 

I - ~- -~ ~~--- -~- ~ ---- --~-------- ----- -----~------------------------·--------------------------------------------

Comment: ho6arg10.htm 
last edited: 9/18/02 



Smoke High Alarm 
AAH-3550 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

Comment: ho6argll.htm 
last edited: 9/18/02 

Smoke High Alarm 



Centrifugal Fan Trouble Alann 

Centrifugal Fan Trouble Alarm 
XA-3551AIB, 3552AIB 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

Suggested Response ::1 PossibleCause 11 

i'.i/. • _:· Trouble switch triggered at MCC ····················· ......... 
1
[1. Check at MCC panel 

Comment: ho6arg12.htm 
last eidted: 3/26/02 



Recirculation Pumps Containment Sump Pump Trouble Alarm 

Recirculation Pumps Containment Sump Pump Trouble Alarm 
XA-3570 

Alarm annunciation/illumination locations: 

1. Headworks Odor Control Panel 
2. DCS 

Com_ment: ho6arg 13 .htn1 
last edited: 3/26/02 



Hydrochloric Acid Pump Trouble Alarm 

Hydrochloric Acid Pump Trouble Alarm 
XA-3511A/8/C 

Alarm annunciation/illumination locations: 

1. Pump Control Panel 
2. Headworks Odor Control Panel 
3. DCS 

I Possible Cause . Suggested Response 
······················ ·········· ... ····························· ............ ······································ ...... ..... . ....... . 

Trouble switch triggered on Pump Control Panel i 1. Check connection at Pump Control Panel 

Comment: ho6argl4.htm 
last edited: 3/26/02 

. 
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·1nD 
ENVIRONMENTAL 

March 9, 2000 

Mr. Ron Kress 
Western Summitt/Pizzagalli Construction 
2561 Chatahoochee Cir. 
Atlanta, GA 30318 

REF: RM Clayton Water Reclamation Expansion, phase 3, WS/PC job No. 11317- PSI job No. 41190 
Indusco Environmental Service Job No. IE20119 

Dear Mr. Kress, 
This letter is to certify to you, as required in the submittal, that th~ FRP odor control scrubbers will be 
fabricated in accordance with the provision and requirements outlined in section 11255 of the contract 
documents. · 

Sincerely, 

Michael D. Harman 
Indusco Environmental Service 

Air Pollution Control • Chemical Process • Corrosion Control 
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Indusco Environmental Service Inc. 
P.O. Box 723365 

Atlanta, Georgia 31139 
(770) 739-5929- Fw: (770) 739-6139 

Scrubber Unit Control Flow and Process Settings 

Customer: Western Summitt/Pizzagalli 
Customer Purchase Order Number: PS 00316, Job No. WS/PC 41190- PSI Job No. 11317 

Project: RM Clayton Water Reclamation Center Expansion 
Location: 2561 Chattahoochee Cir, Atlanta, GA 
Project Number: lndusco Environmental Services Project No: IE20 119 
Application: Municipal Odor Control System 
Unit No's: 10 SCRH I 3525, 10 SCRH 2 3526 
Scrubber Diameter: 12'-0" 
Scrubber Bed Depth: 1 0'-0" minimum 
Scrubber Type Packing: 2" HI-Flow, Polyethylene 
Air Flow Rate: 49,400 scfm 
Scrubber Gas Inlet Temperature: 80 deg. F 
Scrubber Gas Density: 0.070 lbs/cf 
Contaminate: 100 ppm Hydrogen Sulfide 
Unit Removal Efficiency: 99.95% removal efficiency. 
Scrubber Recirculation Flow: 750 gpm 
Scrubber Chemical Solutions: NaOH and NaOCI 
Scrubber Chemical Controls: pH and ORP 
PH Setting: 1 0-11 pH 
ORP Setting: 450-600 mv 
Chemical Consumption NaOH (estimated): 8 gph 
Chemical Consumption NaOCl (estimated): II gph 
Scrubber Sump Capacity: 2,277 U.S. Gallons 
Scrubber Overflow (blow-down): <18 gpm first stage, S 5gpm second stage 
Scrubber Pressure Drop (clean): 0.12 "s.p.w.c./ft 
Scrubber Pressure Drop (clean): 3.25"s.p.w.c. maximum 
Pressure In Vessel: I atm 
Scrubber Inlet Gas Velocity: 2,600 ft/min 
Scrubber Vertical Gas Velocity: 438.29 ft/min 
Scrubber Gas Outlet Velocity: 2,650 ft/min 
Vessel Percent Flooding: 55 % 
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EQUIPMENT HANDLING INSTRUCTIONS: 

The following precautions should be taken when handling: 

1. Operators of hoist equipment should follow proper rigging procedures at all 
times. Care should be taken to prevent the materials from swinging out of 

·control. 
2. Always lift never roll or slide FRP material. 
3. When moving, do not drop or allow hard impact. 
4. Never let tools strike or drop on either the inside or outside. 
5. Any ladders placed against or in the equipment should be wood or have 

rubber protectors. 
6. When lifting never use cables or chains around the equipment. 
7. When lifting never use any fittings other than lift lugs. 
8. Do not allow cables, hooks or spreader bar to swing against the equipment. 

EQUIPMENT INSTALLATION: 
Scrubber shallbe mounted outside of structural steel members designed to match the 
anchor hole layout on the scrubber support lugs. Provisions should be made to protect 
the bottom reservoir section ofthe scrubber, pump, recirculation, makeup and solution 
piping from freezing during cold weather. Normally, ifwarm room air is being scrubbed, 
this heat is sufficient to keep the solution free from freezing except during shutdown 
.periods. 

Make certain that the scrubber is completely drained when not in use. Pipe lines and 
pump supplying the scrubbing solution should be arranged so as to permit draining of 
lines and pump during winter shutdowns. Other normal precautions should be taken to 
prevent pipes and other accessories from freezing up. 

The drain and overflow outlet should be piped to the sewer and should always be open. 
No valves or other restrictions should normally be placed in these lines to prevent 
inadvertent closing. These lines should be arranged so as to form a liquid seal to prevent 
air from entering the scrubber. The gas inlet duct connection to the scrubber is a large 
rectangular or large round flanged connection. The external duct connection to the inlet 
should slope down toward the scrubber for drainage of condensate, etc. from the duct 
system into the scrubber. The gas inlet duct connection to the scrubber is a large 
rectangular or large round flanged connection. The external duct connection to the inlet 
should slope down toward the duct connection to the inlet of the scrubber for drainage of 
condensate, etc.; from the duct system into the scrubber. The downward slope of this 
duct toward the scrubber also prevents scrubbing solutions from splashing and running 
back down the duct system in the event that the fan should fail to operate while liquid is 
still applied to the scrubber irrigation system. (fig. 1-1) 
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PACKING SUPPORT PLATE: 
The packing support plate must be installed inside the scrubber at the level immediately 
above the gas inlet. Make sure that the support plate is installed on top of the support 
beam members in a perpendicular orientation. Gravity and the weight of the packing will 
hold the support plate grid unit in place. (fig 1-2) Be careful when standing on the 
support grate prior to installing all pieces. The grate may move and fall offof the support 
nng. 

PACKING MATERIAL: 
The proper handling and installation of random packings is a prerequisite for the start up 
of a packed tower to be successful and trouble free. By following the guidelines for the 
handling, storage, and installation of plastic random packings given below, one should 
experience a troublefree installation process. 

Plastic packings are shipped in cardboard boxes or nylon 160 eft. bulk bags. The 
cardboard boxes are not capable of withstanding exposure to water and will deteriorate if 
they get wet and the nylon bulk bags will not protect the random packing from the effects 
of ultraviolet light. Therefore, it is recommended that all random packing be stored 
indoors. If the packing must be stored outside it is recommended that it is covered 
with black plastic or canvas and stacked on pallets to keep the packing off of the ground. 

The packing should be stacked no higher than 3 boxes high and should be taped together. 
The entire area of the bottom boxes should be supported by the pallets and should not 
over hang the pallets in a manner that may cause the boxes to be unstable .. The boxes 
wi11 not support any load and no water, ice, snow, or any other foreign material should be 
allowed to sit on top of the covered boxes. No one should walk or stand on top of stored 
boxes. 

Installation 

Installation procedures for plastic random packings are dependent on several factors: 
column diameter, packing size, packed bed height, and placement of internals. For small 
columns, those of diameters less than 32 inches, it tends to be easier to load the packing 
using a flexible tube of 6 to 9 inches in diameter. The end of the chute is controlled using 
a rod attached to the tube. This allows one to control the placement of the packing within 
the tower from a side manway or from the top of the tower. The packing should be 
dumped at a relatively slow rate, approximately 2 cubic feet per minute. 

In larger towers, it is frequently possible for a man to be inside the tower to dump boxes 
of random packing. Caution should be used in this procedure to make sure that the 
packing support is designed to hold a load greater than the combined weight of the 
packing and the personnel within the tower. 
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If gas injection support beams are to be used:~ caution should be used in this procedure. 
To avoid falling:~ a piece of plywood can be laid on top of the support beams. A man 
standing on the support beams should pour a 1 foot layer of the packing on top of the 
support beams. The weight of the personnel in the tower should be dispersed across as 
large of an area as possible to eliminate the potential for the packing to be crushed 
directly under the workers weight. 

For large diameter towers Rauschert Industries can provide bulk bags containing 160 
cubic feet of random packing. This bag is equipped with top and bottom lifting straps 
and a chute that allows a quick and efficient loading of the random packings. If bulk 
bags are to be used:~ a chute should be constructed and mounted at an incline to allow the 
bulk bags to be dumped through the manholes in the side of the tower. This significantly 
reduces the time required to install the random packings in large towers. The following 
installation procedure should be followed. 

1. After a 1 foot layer of packing has been placed on the support, random 
packings can be dumped from higher levels using a wooden chute. Packing 
should be distributed in a random manner and should never be allowed to 
fall more than the distances specified int he table below. When the 
temperature is below 45 F (7 C):~ plastic packings should be handled gently 
since the ductibility of plastic is reduced at low temperatures. Never 
manually stack individual packing pieces. This can result in channeling and 
reduced mass transfer efficiency. 

Warm Cold 
Material (75 For 25 C) (45 For 7 C) 
pp 15ft 6ft 
PPH 15ft 6ft 
PVC 15ft 6ft 
C-PVC 5ft 5ft 
HDPE 15ft 10ft 

2. Make sure that the random packing completely fills all the space in the 
packed bed section of the tower including all manways. 

3. If sensors are present:~ their position should be checked when the packing 
covers them. Packing should not be dropped directly onto installed sensors 
or sensitive process equipment. 

4. Any personnel in the tower should distribute their weight by standing on as 
large of a sheet of plywood or particle board as possible. An intense direct 
load should never be exerted on a few pieces of packing (i.e. a workers 
foot). 
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5. Before completing installation of the packing~ the installation instructions 
for the bed limiter and liquid distributor should be checked to determine if 
partial installation of these components is necessary prior to the completion 
of packing installation. 

6. No foreign objects should be left in the packed bed. Make sure all plywood, 
plastic sheets, and cardboard have been removed. If any .assembly work 
needs to be done above the packed bed~ it is best to keep the bed covered 
with a canvas. The top of the packed bed should be as flat as possible. 

7. Final Inspection. Make sure at all points the top of packed bed is 
approximately seven (7) inches below the bottom of liquid distributor 
support ring. 

DEMISTER (MESH PAD) ASSEMBLY: 
Install demister sections (polypropylene mesh) on top of the demister support ring and 
beam. The sections should be a pressed fit. The Unit can be held in place by gravity 
however, it is best to use polypro or titanium tie wraps to attach sections to the support 
beam. (fig. 1-3) 
The mist eliminator will arrive in sections. Each section ·will consist of a 
polypropylene mesh pad with 1.25 inch thick FRP top and bottom support 
grids. . The mesh pad is slightly oversized to provide a compression fit 
between sections and the vessel wall. No gaps should be present in a 
properly installed pad. Support grids wilJ not be as wide as the mesh 
sections and have a nominal 3/41, clearance from the vessel wall. The 
mist eliminator should be installed in the following manner: 

A. Remove any projections or obstructions which could prevent 
proper installation or good fit between mesh and vessel wall. 

B. ~1esh should be I to I. 5 percent larger than vessel diameter for 7. 5 through 
I2 pound density mesh and 2 to 3 percent larger for 5 through 7 pound 
density mesh to insure proper seal between sections and around outside of 
pad. 

C. All mesh sections will be tagged for ease of installation. Place sections in 
vessel starting from outsi~e and working toward center. A minimum of 
two inches clearance ab.pve the top grid is required. Compress the sections 
together slightly as they are installed so that each section is close to its final 
location. Do not permanently secure mesh until all sections are in place. 
The final two sectioGs can usually be insta11ed by tilting mesh as sho\vn on 
the below, (Figure 5) and gently pulling down on the bottom support grid. 

D. Secure mesh to annular ring and beams with polypropylene 
tie wire. 
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MAIN DISTRIBUTION HEADER: 
After installing the packing, check the PVC plastic pipe distributor and make sure the 
pipe has not been damaged in shipment. The pipe elbow should be pointed down towards 
the top of the packing. Field install the male NPT nozzle in the threaded connection of 
the header el~ow. (fig 1-4) 

START-UP: 
System should be completely flushed to remove all debris prior to start up. Check for 
leaks and tighten any loose bolts and connections. 

Tum on scrubbing solution then start system fan. 

Simultaneous starting of fan and liquid is entirely satisfactory unless there are electrical 
load considerations in starting the fan and pump together. Use an amp meter on the fan 
to make sure that the fan is not overloading, if overloading is experienced shut back 
dampers to restrict the volume of air and or increase the amount of liquid being 
recirculated. If the fan is still being overloaded call your Indusco representative. 

There will frequently be a white plume of condensing water vapor at the discharge ofthe 
scrubber stack. If proper control is maintained ofthe scrubbing liquid rate and pH, the 
plume will be neutral and will be harmless. 

SHUTDOWN: 
Tum Off the recirculation pump and let fan mn for 5 minutes then shut-down fan. 

Ifthe shut down is prolonged, steps should be taken to drain the caustic solution supply 
lines, if freezing weather is anticipated. 

-~--------- -~-------·-----~---·-----·-~ .. ·-- ~-··. 
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MAINTENANCE: 
There is practically no maintenance required on an Indusco Packed column scrubber. An 
occasional check of the irrigation system, pi ping and to make certain that no plugging 
exists is all that is required. An increase in total static pressure will be a indication that 
the packing is plugging. Check the sump area for solid build-up and flush and recirculate 
the scrubber unit with fresh water until the pressure drop is at an acceptable level. 

If the scrubber is in service handling heavy loads that would tend to clog the demister, the 
demister may occasionally have to be flushed with water. In the most severe cases of 
clogging, the internals may be removed:7 cleaned and reinstalled. The irrigation piping 
can be easily removed from the scrubber by unbolting the double flanged nozzle or 
cutting the plastic pipe on the inside of the scrubber. All components can be cleaned 
mechanically or chemically, taking care not to damage plastic components. 

Periodic Check List 

A. Open upper manway access and inspect header liquid flow through slotted 
opentngs. If liquid is not flowing properly out of slots, clean out holes with a 
brush. 

B. Packing is scaled over or packing is plugged. Flush with fresh water and 5-10% 
hydrochloric acid solution, if problem still exist, remove packing and clean 
manually. 

C. Demister plugging and high pressure drop through unit. Use hose to spray under 
demister assembly and flush out contaminates. If unit is severely plugged, remove 
unit and manually wash using 5-l 0% Hydrochloric solution. 
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Handling and Installation 
Instructions for Rauschert Plastic 
Random Packings arid Internals 

Before random packings or intervals are placed in the tower, all welding and other work that may 
emit hot sparks should be completed. Hot sparks can cause the plastic packing and internals to 
catch on fire. 

I. Support Plate 

There are two basic types of supports, the gas injection beam and the support grate. The gas 
injection beam is more open and will demonstrate a lower pressure deferential than the support 
grate. 

A. Gas Injection Beam 

I. Make sure support ring and beam are clean (no debris or obstructions). 

2. The support plate is manufactured in sections. Each section is marked to identify its 
position within the tower. See Figure I on the following page. 

3 . Each individual section will be passed through the manhole (avoid scraping 
sections on the manhole opening) and placed in its proper position according to the 
placement drawing (Figure I). 

Note: Due to the height of the support ring from the vessel bottom, special scaffolding or 
other arrangements should not be required. 

4. Final Inspection. Make sure that all sections are properly aligned and that the system 
is sealed (No openings that will allow packing to fall through). 

B. Support Grate 

Follow the same basic steps as outlined above, bolting sections together as they are brought into 
the tower. Do not 
stand on the support grate until at least half of the grate has been installed. Movement of the 
support grid can cause it to slip from the support ring and fall. 



II. Random Packings 

The proper handling and installation of random packings is a prerequisite for the start up of 
a packed tower to be successful and trouble free. By following the guidelines for the 
handling, storage, and installation of plastic random packings given below, one should 
experience a troublefree installation process. 

Plastic packings are shipped in cardboard boxes or nylon 160 eft. bulk bags. The cardboard 
boxes are not capable of withstanding exposure to water and will deteriorate if they get wet 
and the nylon bulk bags will not protect the random packing from the effects of ultraviolet 
light. Therefore, it is recommended that all random packing be stored indoors. If the 
packing must be stored outside it is recommended that it is covered with black plastic or 
canvas and stacked on pallets to keep the packing off of the ground. 

The packing should be stacked no higher than 3 boxes high and should be taped together. 
The entire area of the bottom boxes should be supported by the p8llets and should not over 
hang the pallets in a manner that may cause the boxes to be unstable. The boxes will not 
support any load and no water, ice, snow, or any 'other foreign material should be allowed 
to sit on top of the covered boxes. No one should walk or stand on top of stored boxes. 

B. Installation 

Installation procedures for plastic random packings are dependent on several factors: 
column diameter, packing size, packed bed height, and placement of internals. For small 
columns, those of diameters tess than 32 inches, it tends to be easier to load the packing 
using a flexible tube of 6 to 9 inches in diameter. The end of the chute is controlled using a 
rod attached to the tube. This allows one to control the placement of the packing within the 
tower from a side manway or from the top of the tower. The packing should be dumped at 
a relatively slow rate, approximately 2 cubic feet per minute. 

In larger towers, it is frequently possible for a man to be inside the tower to dump boxes of 
random packing. Caution should be used in this procedure to make sure that the packing 
support is designed to hold a load greater than the combined weight of the packing and the 
personnel within the tower. 

If gas injection support beams are to be used, caution should be used in this procedure. To 
avoid falling, a piece of plywood can be laid on top of the support beams. A man standing 
on the support beams should pour a 1 foot layer of the packing on top of the support 
beams. The weight of the personnel in the tower should be dispersed across as large of an 
area as possible to eliminate the potential for the packing to be crushed directly under the 
workers weight. 



For large diameter towers Rauschert Industries can provide bulk bags containing 160 cubic 
feet of random packing. This b~g is equipped with top and bottom lifting straps and a chute 
that allows a quick and efficient loading of the random packings. If bulk bags are to be 
used, a chute should be constructed and mounted at an incline to allow the bulk bags to be 
dumped through the manholes in the side of the tower. This significantly reduces the time 
required to install the random packings in large towers. The following installation 
procedure should be followed. 

I. After a 1 foot layer of packing has been placed on the support, random 
packings can be dumped from higher levels using a wooden chute. Packing should 
be distributed in a random manner and should never be allowed to fall more than the 
distances specified int he table below. When the temperature is below 45 F (7 C), 
plastic packings should be handled gently since the ductibility of plastic is reduced at 
low temperatures. Never manually stack individual packing pieces. This can result 
in channeling and reduced mass transfer efficiency. 

Material 
pp 
PPH 
PVC 
C-PVC 
HOPE 

Warm 
(75 For 25 C) 
15ft 
15 fl' 
15ft 
Sft 
15ft 

Cold 
(45 For 7 C) 

6ft 
6ft 
6ft 
5ft 

10ft 

2. Make sure that the random packing completely fills all the space in the 
packed bed section of the tower including all manways. 

3. If sensors are present, their position should be checked when the packing 
covers them. Packing should not be dropped directly onto installed sensors or 
sensitive process equipment. 

4. Any personnel in the tower should distribute their weight by standing on as 
large of a sheet of plywood or particle board as possible. An intense direct load 
should never be exerted on a few pieces of packing (i.e. a workers foot). 

5. Before completing installation of the packing, the installation instructions for 
the bed limiter and liquid distributor should be checked to determine if partial 
installation of these components is necessary prior to the completion of packing 
installation. 

6. No foreign objects should be left in the packed bed. Make sure all plywood, 
plastic sheets, and cardboard have been removed. If any assembly work needs to be 



done above the packed bed:~ it is best to keep the bed covered with a canvas. The 
top of the packed bed should be as flat as possible. 

7. Final Inspection. Make sure at all points the top of packed bed is 
approximately seven (7) inches below the bottom of liquid distributor support ring. 

III. Redistributors 

Note: The redistributors consist of interlinking troughs. The side walls of the troughs 
are not the same height. The troughs are linked together by placing the tall side wall over 
the short side wall of the adjacent trough. 

A. Make sure support ring and beams are clean (no debris or obstructions.) 

B. Determine where highest point of the distributor will be. (Use level and aluminum 
profile). 

C. Based on the highest point, select other points (x) and determine how far belo\v the 
high point they are. Cut shims to be placed in locations that are rnore than 0.0625 

- inch below the highest point in the support system (support beam and support ring). 

D. Individual troughs are passed into the column via the 
manhole located just above the support beam. Troughs are to be installed in the 
following order: 

1. Place one of the shortest troughs against the outer wall of the vessel. The 
tall side of the trough should be towards the \vall. Level the troughs to the highest 
point using plastic shims (refer to Figure 2). 
2. Place the next trough in such a manner that the tall side wall overlaps the 
interior side of the first trough. Repeat this process for all the troughs to go on one 
side of the vessel. 
3. Repeat steps 1 & 2 for all troughs on the other side of the vessel. 
4. The center three troughs consist of 3 sections. Place the outer sections of 
the center troughs in place. They should extend from the outer support 

Leveling of Redistributor ring to the support beam. Be sure troughs are properly 
interlocked. Install center sections of the troughs. 

E. Visually inspect the redistributor for any points through which packing could pass. 



IV. Bed Limiter. 

The bed limiter is composed of 3 sections. These sections are assembled in the vessel as 
shown in Figure 3 on the following page. Each section consists of four (4) pieces +which 
are to be bolted together using 3/811 PP bolts w/PP washers. ,End Control: Ensure that 
there are no openings where packings can fit through. 

V. Liquid Distributor 

Note: The liquid distributor consists of distribution troughs and one or two 
parting boxes. 

A Make sure support ring and beams are clean (no debris or obstructions). 

B. Determine where highest point of the distributor will be. (Use level and aluminum 
profile). 

C. Based on the highest point, select other points (x) and determine how far below the 
high point they are (Refer to Figure 4). · 

D. Pass the individual troughs into the column via the upper manhole. 
Troughs are marked and laid out as follows: 

1. Lay all troughs which are to lie to the right of the center 
(AR1 thru AR6) of the supports to the right most side of the 
tower. Level the troughs to the highest point using plastic 
shims. Repeat for 411 troughs on the left (ALI thru AL6). 

2. Lay the longest, center trough (AC) in the center of the 
tower. 

3. Space troughs such that all troughs are spaced approximately 
4.25" apart (side to side). 

E. Bring in the parting boxes and triangular supports for inlet feed pipe through the 
manhole. Triangular supports should be installed first. The parting boxes are 
connected by bolts to individual troughs. (Do not tighten bolts until all pieces are in 
place.) 



VI. Inlet Feed Pipe 

A Bring in main feed pipe. 

B. Bolt main feed pipe to inlet flange (EPDM gasketing is 
used.) Mechanically secure feed pipe to the triangular supports. 

C. Install diaphragms and downcomer pipe sections. 

D. Visually inspect the system. 

VII. MIST ELIMINATOR, MESH PAD TYPE 

The mist eliminator will arrive in sections. Each section will consist of 
a polypropylene mesh pad with 1.25 inch thick FRP top and bottom support 
grids. The mesh pad is slightly oversized to provide a compression fit 
between sections and the vessel wall. No gaps should be present in a 
properly installed pad. Support grids will not be as wide as the mesh 
sections and have a nominal 3/41, clearance from the vessel wall. The mist 
eliminator should be installed in the following manner: 

A. Remove any projections or obstructions which could prevent proper 
installation or good fit between mesh and vessel wall. 

B. Mesh should be 1 to 1.5 percent larger than vessel diameter for 7.5 through 12 
pound density mesh and 2 to 3 percent larger for 5 through 7 pound density mesh to insure 
proper seal between sections and around outside of pad. 

C. All mesh sections will be tagged for ease of installation. Place sections in vessel 
starting from outside and working toward center. A minimum of two inches clearance 
above the top grid is required. Compress the sections together slightly as they are installed 
so that each section is close to its final location. Do not permanently secure mesh until all 
sections are in place. The final two sections can usually be installed by tilting mesh as 
shown on the below, (Figure 5) and gently pulling down on the bottom support grid. 

D. Secure mesh to annular ring and beams with polypropylene tie wire 



E



P.O. Box 2219 
Columbus, OH 
Phone: (614)790-3483 
Fax: (614) 790-6157 
E-mail: mgstevens@asf'lland.com 

Fax 
Ta:: Mike Harman 

lndusco Environmental Services, Inc. 

P-= (770) 739-6139 

Phone: (770) 739-5929 

Rr. Resin Recommendation 

Ft0m: 

P.-

Date: 

CC: 

Ashland Specialty 
Chemical Company 

Michael G. Stevens 
Technical Service Chemist 

04/12100 

Dave Hanis 

0 Urgent 0 For Review [J Plene Comment [J Please Reply [:J PleaH Recycle 

This tetter is in response to your request for a resin recommendation for an odor 
control application where hydrogen sulfide gas will be removed using sodium 
hydroxide and sodium hypochrorite in water at a max temperature of 100°F. The 
resin that I would recommend for this application would be HETRON® FR992 epoxy 
vinyl ester resin. The corrosion barrier should consist of a minimum of 1 fayer of 
Nexus veil backed by a minimum of 125 mils of chopped strand E-glass mat. A post 
cure is recommended for the laminate. 

This recommendation is made assuming that fabrication is performed according to 
industry accepted standards. 

If you have any questions, give me a call at (614) 790-3483. 

Sincerely, 

~d~ 
Michael G. Stevens 
Technicar Service Chemist 

NOTE: The information contained in this FAX message is intended for the personal and confidential use of the 
designated recipient named above. If the reader of this message is not the intended recipient or an agent 
responsible for deflvenng It to the intended recipient you are.hereby notified that you have receiVed this document 
In error. end lhet any review, dissemination, distribution or copying of this message is strictly prohibited. rt you haw 
received this communication in erTOr, please notify us immediately by telephone and retum the originat message to 
us by return mail 

---.. ----·-·--..-.---~~.....,--. ..-... -...~ 



Ashland 

TECHNICAL DATA 

HETRON® FR 992 
Epoxy Vinyl Ester Resin 

Composite Polymers • Division of Ashland Specialty Chemical Co. • Division of Ashland Inc. 
Box 2219, Columbus, Ohio 43216 • (614) 790-3333 

NOVEMBER 2000 

FLAME RETARDANT', CORROSION RESISTANT, EPOXY VINYL ESTER RESIN 

DESCRIPTION: 

PERFORMANCE: 

SUGGESTED USES: 

ALTERNATIVE PRODUCTS: 

Percent Solids 
Viscosity - Brookfield, cps 

#2 Spindle @ 30 rpm 
Color- Gardner 
Pounds Per Gallon 
Flash Point Range, °F 

HETRON FR 992 resin is a low viscosity, unpromoted, flame retardant patented epoxy 
vinyl ester with F-Cat technology. Laminates made with HETRON FR 992 resin exhibit 
a flame spread of~ 25 (ASTM E-84) when 3% antimony trioxide is added and a flame 
spread of~ 75 without antimony trioxide. 

• Excellent flame retardancy 
• High strength characteristics 
• Excellent impact strength and toughness 
• Fast wet-out and low drainage 
• Excellent corrosion resistance to acidic and alkaline enviroments 

Patented chemistry results: 
• No foaming 
• Exotherm control 
• Industry-leading storage stability 

HETRON FR 992 resin can be used for corrosion resistant, reinforced thermosetting 
plastic·equipment including filament wound, hand lay-up and spray-up tanks, pipes, . 
ducts, stacks, scrubbers, linings or other equipment handling corrosive gases, vapors or 
liquids where a high degree of flame retardancy is required. 

HETRON 922 resin is a non-flame retardant epoxy vinyl ester. HETRON 942!35 and 
HETRON 980/35 resins are non-flame retardant, low styrene epoxy vinyl esters for 
applications requiring higher operating temperatures an~ greater resistance to organic 
solvents. 

TYPICAL * LIQUID PROPERTIES AT 77°F (25°C) 

57.5 

425 
<5 
9.7 

73-100 

* Typical Values: Based on material tested in our laboratories but varies from sample to sample. Typical values should not be 
construed as a guaranteed a11alysis of any specific lot or as specification items. 

STANDARD PACKAGE: 
DOT LABEL REQUIRED: 
PRODUCT CODE: 

55-Gallon Drum, Non-Returnable, Net Wt. 500 Lbs. 
Flammable Liquid 
566-621 

1 HETRON polyester resin will burn if provided with a sufficient amount of heat and oxygen. The degree of flame retardancy of the 
cured polyester resin is characterized by the ASTM E-84 tunnel test. This test is performed under strictly controlled conditions where a 
flame spread rating is assigned according to comparisons with test set-point materials. The behavior of the cured composite under 
these controlled conditions can vary from an actual fire situation. 

©Copyright 1997, 2001, Ashland Inc. 
®Registered trademark of Ashland Inc. 

Notice: The l.1bordtory ddtd and results presentPd herein were obtained through the use of specific methods determined by Ashl .. md. Ashland does not guarantee duplication of such results by Hurd 
p..uti~:_-s. All d..t.Ll presented is provided gr..ttuitously and, although it is intended to be accurate in reg.ud to the subject matter involved, it is providt.."'(.i without warr.anty of any kind, and an~: and .11! 
w.arrdnties, either E'"\pre.s or implied, are disclaimed. All rf"Commendations or suggestions t:ontained herein or based hereon must be evalu.tted by you to determine their applic..tbility or suitability 
tor your particulu use. 

,-\II prefdution.u~· i<lbels .and notices should be re.ad .and understood by .all supervisory personnel and employws before using. Consult Ashland Specialty Chemical Company (lnd OSHA r<:>gulations 
lor .1ddition.al ~.afety .and he.alth infornldt10n. Purch.aser is responsihle for complying with all applicable federal, state or local laws and regulntions covering use of the product Spt:•cJdl <~ttention 
~hould be g1wn to (Onsumer appli(.ation:o,. Freedom to use .my patent o\vned by Ashl,md or others is not to be inferr('d from .Ul.}' statement contained herein. 
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To: 
Company: 
Phone: 
Fax: 
Date: 
Pages: 

Michael D. Harman 
Indusco Environmental 
(770) 739-5929 
(770) 739-6139 
04113100 

j (includes this page) 

From: Paul Bowers 
Rauschert Process Technologi~s Group 
351 Industrial Park Road 
Madisonville, TN 3 73 54 
Phone: (423) 442-447L ext. 25 
Fax: (423) 442-8660 
Email: paulb@rauschertus.com 
Website: vrv.'W.rauschertus.com 

Design and Technical Summary for H2S Absorption To\\·ers (IND0229) 

The following tables list the operating parameters and the hydraulic estimations for three H2S 
scrubbers. 

System 1 

Operating Conditions 
Temperature (°F) 
Pressure (atm) 
Liquid Composition 

pH 
Flow Rate (gpm) 

Gas Composition 
Inlet H2S (ppm) 
Outlet H2S (ppm) 

Inlet Temperature 
Flovl Rate (cfm) 

Tower Dimensions- Stages I & 2 
Diameter 
Packed Bed Height 
Volume of Packing Material 
Packing Material 

Hydraulic Estimations- Stages 1 & 2 
Irrigated Pressure Drop 
Total Pressure Drop 
Liquid Load 
F-Factor 

Stage I 
68 
LO 
NaOH and NaOCI Solution 
~I 1.0 
679 
H2S in Air 
100 
3 
68 °F 
49,400 

12 feet 
I 0 feet 
I, I 31 ft3 

Hitlow 50-0 Polyethylene 

0.197 in\VC/ft 
1.97 inWC 
6.0 gpm/ft2 

l. 99 ft/s(l bs/ft3
)
0 5 

Stage 2 
68 
1.0 

679 

3 
0.05 

49,400 
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Rauschert Industries, Inc. 

351/ndustria/ Park Road, Madisonville, TN 37354 
Phone (423) 442-4471 Fax (423) 442-8660 

Design and Technical Summary for H2S Absorption Towers (IND0229) 

The following tables list the operating parameters and the hydraulic estimations for three H2S 
scrubbers. ... 

System 1 

Operating Conditions 
Temperature (°F) 
Pressure (atm) 
Liquid Composition 

pH 
Flow Rate (gpm) 

Gas Composition 
Inl~t H2S (ppm) 
Outlet H2S (ppm) 

Inlet Temperature 
Flow Rate (cfm) 

Tower Dimensions- Stages 1 & 2 
Diameter 
Packed Bed Height 
Volume of Packing Material 
Packing Material 

Hydraulic Estimations - Stages 1 & 2 
Irrigated Pressure Drop 
Total Pressure Drop 
Liquid Load 
F-Factor 

Stage 1 
68 
1.0 
NaOH and NaOCl Solution 
~ 11.0 
679 
H2S in Air 
100 

.. 3 

68 op 
49,400 

12 feet 
10 feet 
1,131 fe 
Hiflow 50-0Polyethylene 

0.198 in WC/ft 
1.98 inWC 
6.0 gpm/ft2 

1.99 ft/s(lbs/ft3
)

0
·
5 

Stage 2 
68 
1.0 

679 

3 
0.05 

49,400 
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Rauschert Industries, Inc. 
351 Industrial Park Road, Madisonville, TN 37354 

Phone (423} 442-4471 Fax (423) 442-8660 

Physical Data for Thermoplastic Hiflow® Rings 

*Above weights are for polypropylene material only. 

To calculate the packing weight for other thermoplastic materials, take the weight (metric or English) from Table 
1.1 and multiply by the weight factor (Table 1.2) for the material desired. 

Table 1.2 

Material Symbol 
Specific Gravity Specific Gravity Tf:!mpet<;itt.Jre Rating* 

Weight Factor 
g/cm3 lblft3 .:¢~1sius · ' f: ah.rf:f!heit 

Polypropylene pp - 0.9- 0.92 56.2-57.4 80 176 
Polypropylene (heat stabilized) PPH 1.00 0.915 57.12 100 212 
Polypropylene (talc-filled) PP-talc 1.40 1.280 79.91 80 176 
Polypropylene 20% Glass Filled PPG-20 1.14 1.04 64.93 135 275 
Polyvinyl chloride PVC 1.51 1.380 86.15 60 140 c) Polyvinyl chlortde, postchla<inated C-PVC 1.69 1.550 96.77 100 212 

High-Density Polyethylene HOPE 1.04 0.955 59.62 60 140 

Fluorine-containing polymers: 

PVDF 1.95 1.78 111.13 140 284 
PFA 2.35 2.15 134.22 232 450 

ETFE 1.87 1. 71 106.75 150 302 
ETFE-GF 1.99 1.82 113.62 176 350 

ECTFE 1.84 1.68 104.88 150 302 
Also avarlab!e mother thermoplasttc materra!s. 

• Temperature is for long-term maximum operating conditions in a non-corrosive environment. Actual operating 
temperature limits may vary depending on system factors like packed bed depth and operating environment. 

The above tnformahon ts bel1e11ed to be ac.curate and rel1able but 1s 
not to b€ cons!rued as implying any warranty or guaramee of performance 

Bulletin RTP-PHYD-H 
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Flooding Curves 

Plastic Hiflow 
e 

15-7, 25-7, 38-1, 50-6# and 90-6 
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Wide Range of Flows and Angles 

DESIGN FEATURES 
• The original spiral nozzle 
• High energy efficiency 
• One piece/no internal parts 
• Clog-resistant performance 
• High discharge velocity 
• Male connection standard; female 

connection available by special order 

SPRAY CHARACTERISTICS 
• Wide range of flow rates and spray 

angles 
• Fine atomization 
Spray patterns: Full and Hollow Cone 
Spray angles: 50° to 180° 
Flow rates: .7 to 3350 gpm 
(Higher flow rates available) 

Full Cone 60° (NN) Full Cone 90° (FCN) Full Cone. 150°/170c 

8 

TF.FLIII.Corie Flow Rates and Dimensions 
F~i(Coil,~?~Q.~(NN), ·90° (FCN or FFCN)}i20°·(FC or FFC), 150°and 170° Spray Angles, iiB" to4" Pipe Sizes 

Male Available 
Pipe Houle Spray Angles K 5 10 20 
Size Number 60° 90°120...,50°170 Factor PSI PSI PSI 

. TF6 90" 120" 0.221 0.99 
1/8 

TF8 90" 120° 0.411 1.84 

TF6 60° goo 120° 0.221 0.70 0.99 

1/4 TF8 60o goo 120o 0 41 1 1.30 184 

TF10 60° 90° 120° 0.632 2.00 2.83 

T_F6 ,_ 50" 0.221 0.70 0.99 

TFB ... 6()0 1.30 1.84 

TF10_·· 6()0 ~~00 2.83 

318 TF12. ~ 50" ~ 1 20" 1 50" 1 3.00. 4.24 
TF-14_=:· 6()0 90" 1 20" 1 50° 1 4.05 :- 5.73_ 

TF16. .5.30 . 7.50 

TF20. 60° 90" 1 20" 1 50° 1 8.25 11.7 

TF24 8.52 

33 6 4 7.5 

45.6 64.5 

60° goo 1 20° 1 50° 1 59 7 84.5 

60° 90° 1 20" 1 50° 1 67.9 96.0 \ 

99 0 140 198 

125 177 2SO 

goo 120" 256 362 
339 4&) 

525 742 

GALLONS PER MINUTE@ PSI 

30 40 50 60 80 
PSI PSI PSI PSI PSI 
1.21" 1.40 1.57-- 1.71 1.98 
225 2.60 2.91_:.· 3.18 3.68 

1.21 1.40 1.57 1.71 1 98 
2.25 2.60 2.91 3.18 3 68 

346 4.00 4.47 4.90 5.66 

1.21 1.40 1.57 1.71 1.98 
2.25 2.60 2.91. 3.18 3.68 

346 4.00 4.47 4.90 5.66 

5.20 6.00 6.71 7.35 8.49 

:7.01 8.10 9.06 9.92 11.5 

9.18 10.6 11.9 ~ 13.0 15.0 

14.3 16.5 18.4 20.2 23.3 

26.9 295 34.1 

High PSI opel'ation 
recom. 101' Metal Only 

100 
PSI 

Approx. (in.) 
Free. 

Orif. Pass. 

0.1311880.56 

0.13 

0.09 
0.13 

0.13 

Wt. (o: 
60° 9( 

120( 

1 25 0 

0.13 1.88 0.69 2.38 1.63 0 

0.13 

0.13 

0.13 

0.31 

0.31 

0.31 

0.44 
0.44 

0.56 

4.38 

5 63 
6.94 

5.38 

2.00 5.38 

5.63 

2.50 6 88 
2.50 7 00 

22.0 4 

46 0 8 
54 0 9 

114 2 

169 2 

Standard Materials: Brass, 316 Stainless Steel, PVC, Polypropylene and Teflon® (Poly not available for TFE!. TFB\ <;"p rh;u1 nn n.w, 17 lor comolele l•sl 
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NOTES 
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CHEVR[}J 
HEIGHT 

1. Coastal Technologies manufactures ten AIROL rM chevron mist elimina~or 
profiles in stainless alloys·, F.R.P. and thermoplastics. 

2. Coastal Technologies provides their AIROL TM chevron profiles in custom 
designed and manufactured mist eliminator systems including flange·to· 
flange housings, support beams, spray systems and other ancillary 
equipment. · 

3. The AIROL rM Chevron Mist Eliminator captures liquid droplets through 
centrifugal separation and impaction of droplets on the surfaces of each of 
its passes. Liquid drainage is facilitated through the use of a positive 
disengaging corner (versus smooth radiused corners of many conventional 
designs which allow creeping of droplets further along the profile) and a 
long leading edge. 

AIROL TM 120H CHEVRON 
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AIROL TM 130H RADIAL 
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APPLICATIONS 
1. Wet Scrubbing 

9 
g 

-~.- --~-- ................. ·,·,•.·. f •• 

I l/2 X l l/2 X 1/B MIN. 
THTICKN~SS ANGLE, TYP. 

• FGD Scrubbers 
• Hazardous Waste Incineration 11 

' S/8 
• Primary Metals Furnace Scrubber 

2. Heat Exchange/Energy Recovery 0 0 

~/B 1_J 
• Evaporation Systems 
• Concentrators 
o Dryers 

Q- -···· ..... 

I 
C.T.I. ME: 

+ L-1: ;g . [.,f 

3. Gas Washers 
o In-Line Separators 
o Air Wash Systems 

:o 

·c 

AIROL™ 430H 
HOUSING 

AIROL TM 430H CHEVRON 

--------------·------------
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AIROL™ 

130H FGD CHEVRON MIST ELIMINATOR 

The AIROLTN 130H FGD chevron was developed specifically for use in poten
tially fouling Ume and l.Jn1estone slurry FGD scrubbers. The essentially open 
assembly using rods and spacers combined with uniqudy designed corners to 
eliminate dead spots and the absence o( collection hooks or grooves make this 
chevron profile highly resistant to plugging and readily accessible to automatic 
and manual wash sprays. 

The AIRQLnt 130H FGD chevron captures liquid droplets through centrifugal. 
separation and Impaction or droplets on the surfaces of each of its 3 passes. 
Uquld dralnage Is facilitated through the use of a positive disengaging comer 
(versus smooth radiused corners or many conventional designs which allows 
creeping of droplets further along the profde) and a long leading edge. 

The AIROLTN 130H FGD utilizes a rounded corner following the disengaging 
corner to reduce turbulence and pressure drop thereby Increasing throughput 
capacity and efficiency. 

MECIIANICAL SPECIFICATIONS: 

Blade Profile height: 10.63" 
Profile Depth (draw): 2.25" 
Blade Spacing: 1.25"- 2.25'• 
Materials or Construction: FRP, Polypropylene and AHoy 
Blade Material Thickness: FRP and Polypropylene: 0.13" nominal 

Alloy: 16 and 20 gauge 
Module Sizes: Designed to suit existing or planned beam spacing 

-Jastal Technologies, Inc. 
P. 0. Box 624 Hampton, S.C. 29924 
209 Rentz Street . Varnville, S.C. 29944 

Phone: (803) 943-4822 
Fax.: {803) 943-4744 



INDUSCO ENVIROMENTAL SERVICES INC. FOR: 
WESTERN SUMMITT, INC. -
RM ClAYTON WATER RECLAMATION CENTER EXPANSION, ATLANTA GA. 
DESIGN CALCULATIONS 

T 
0 H 

1 
I. 12' DIA. VERTICAL COUNTER CURRENT PACKED TOWER SCRUBBER #1 & #2 

DESIGN CONDITIONS 

D := 12 FT VESSEL INSIDE DIAMETER 

H := 22.75 FT VESSEL HEIGHT 

Ll := 4.875 FT MAXIMUM LIQUID LEVEL 

SG := 1.20 SPECIFIC GRAVITY 

Pe := 0.54 PSI EXTERNAL PRESSURE 

PI := 0.208 PSI LIVE LOAD 

WIND LOAD 80 MPH 

SEISMIC ZONE 2 

. -· . _ .. _ ... ~ -... . . . . . 

FILE#50514A 
PAGE 1 

NOTE: FLAT BOTIOM IS NOT DESIGNED FOR EXTERNAL PRESSURE. A MINIMUM 
OF 15" OF FLUID SHOULD BE IN THE VESSELS AT ANY TIME VACUUM 

CONDITIONS EXIST. 



A. SHELL CALCULATIONS 

PHYSICAL PROPERTIES 

t := 0.50 IN 

tcb := 0.10 IN 

tfw := 0.40 IN 

Ehcb :== 0.90·1 06 PSI 

Eacb := 0.90·106 PSI 

Ehfw :== 3.40·106 PSI 

Eafw := 1.0·106 PSI 

tcb tfw 
Eh := -·Ehcb + -·Ehfw 

t t Eh = 2.9 X 106 
PSI 

tcb tfw 
Ea := -·Eacb + -·Eafw 

t t Ea == 9.8 x 105 
PSI 

1. INTERNAL PRESSURE HYDROSTATIC HEAD 

((0.036·SG·l2·LI))·l2·D treqd := ~----.....;...;._--
2·Eh·O.OOI treqd = 0.063 IN OK 

2.EXTERNALPRESSURE 

Dol := l2·D + 2·t Dol = l45 IN OUTSIDE DIAMETER 

L := 91 IN LENGTH BETWEEN STIFFENERS 

F := 5 SAFETY FACTOR 

2.6·Ea·(-t-J 2 5 

F Dol 

Pa := ( L ) ( t Jo.s 
- -0.45·-
Dol Dol 

Pa = 0.592 PSI > Pe OK 

·---·. --·~--_..._...__~-·~ 

FILE#S0514A 
PAGE2 



MOMENT OF INERTIA REQUIRED 

FILE#50514A 
PAGE3 

Eh := 1.5·1 0
6 PSI HOOP TENSILE MODULAS OF STIFFENER OVERLAY 

Pe·L·Dol 3·F 
Ireqd := ----

24-Eh 
Ireqd = 20.807 

USE 4" X 4" X 1" TRAPAZOIDAL STIFFENER W/ 5/16" OVERLAY 

TRAPAZOIDAL STIFFENER 

IN"4 



a:= 4 IN 

Is:= 0.50 IN 

b := I2 IN 

c := 3.75 IN 

d := I IN 

e := 4 IN 

tst := 0.375 IN 

AI := b·ts AI= 6 

A2 := 2-c·tst A2 = 2.8I3 

A3 := 2·e·tst A3 = 3 

A4 := d·tst A4 = 0.375 

:At:= AI + A2 + A3 + A4 At= I2.!88 

ts 
IN yl :=- yl = 0.25 

2 

lsi 
y2 := ts +- y2 = 0.688 IN 2 

e 
IN y3 := ts +- y3 = 2.5 

2 

tst 
IN y4 := ts + e +- y4 = 4.688 

2 

1 3 II := -·b·ts II = 0.125 12 

I 3 12 := -·c·tst 12 = 0.016 
12 

I 3 I3 := -·tst·e 13 = 2 
12 

~~-------------

IN"2 

IN"2 

IN"2 

IN"2 

IN"2 

IN"4 

IN"4 

IN"4 

FILE#50514A 
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l 3 
14 := --d·tst 

12 I3 = 2 

yc 1 := Al·y1 + A2·y2 + A3·y3 + A4·y4 

At 

IN"4 

yc1 == 1.041 IN 

FILE#50514A 
PAGES 

It:== II+ A1·(ycl- y1)
2 

+[ 12 + A2·(yc1- yl)
2
].2 +[ I3 + A3·(ycl- y3)2]-2 + 14 + A4·(yc1- y4) 2 

!t = 29.194 

3. WIND LOAD 

Pw := 17 PSF 

Cq :== 0.8 

Ce :== 1.2 

2·t 
Do:== D+-

12 

2 
Ad ish := 0.15- D 

WIND PRESSURE 

SHAPE FACTOR 

COMBINED GUST, HEIGHT, & EXPOSURE FACTOR 

Do= 12.083 FT OUTSIDE DIAMETER 

ft2 

V := Pw·Cq-Ce·(Do·H + Adish) V = 4.839 x 10~ LBS 

Mw := v{~) Mw = 5.504 X 10~ FT-LBS 

12-Mw 
mv:=----

n{D~l2rt 
mv = 8 l.l I 2 PSI OK 



3. SEISMIC LOAD :ZONE 2A PER UBC 97 

FILE#50514A 
PAGE6 

Importance Factor Imp:= 1.0 Seismic Coefficient from Table -160 Ca := 0.19 

Horizontal Force Factor R := 2.2 

Calculate the Seismic Shear & Moments 

Wsh := 3900 wth := 450 

12·M5 
as:=----· 

n:{D~12r~ 

4. CRITICAL BUCKLING 

0·12 
R:=--

2 
R = 72 

14 + 0 16·1n(~) 
crc := ----...2..--'-·Ea·t 

12·0 

mn ax : = if ( crs > crw , as , mv) 

Wpack := 21000 

as = 179.275 

IN 

CJC :::: 7.4 7 X 10 3 

w,iq := 4Iooo 

4 
V5 = 1.719 x 10 

CGpack := 15.0 

5 
M 5 = 1.217 x I 0 

PSI OK 

PSI 

CJC 
SF:::::-- SF = 41.666 > 5 TO 1 OK 

mllax 



B. DOME TOP CALCUlATIONS 

1. MAN LOAD- 250# ON A 16 SQ IN AREA 

FROM ROARK AND YOUNG FORMULAS FOR STRESS AND 
STRAIN 5TH EDITION TABLE 31 CASE 2 PAGE 476. 

r := 2.25 IN RADIUS ON WHICH LOAD IS APPLIED 

v := 0.3 POISSONS RATIO 

t := 0.375 IN DOME TOP THICKNESS 

w := 250 LBS MAN LOAD 

Rh := 138 IN DISH RADIUS OF DOME TOP 

E := 1.50·10
6 PSI MODULAS OF ELASTICITY 

Su := 15000 PSI ULTIMATE TENSILE STRESS 

F := 5 SAFETY FACTOR 

FILE#SOS14A 
PAGE? 

Su 
Sa:=- Sa= 3 x 10

3 PSI ALLOWABLE TENSILE STRESS 
F 

Jl = 0.569 

i := 1 .. 7 

SOLVE FOR "A" 

VXj := 0.2·i 

VXj := V)'i := rnd( 1) 

A:= linterp(vx,vy,l-1) A= 0.389 

----------------·--------------



SOLVE FOR "8" 

VX:j := yYj := 

SOLVE FOR "C" 

VX:j := V)'j := 

W·Rh·J( I- v
2

) 
y :=-A·---"----

E·t2 

w.(J +v) 
ab := -C·---

2 
t 

y = -0.061 

VX:j := 0.2·i 

vyi := md(l) 

B := linterp( vx, vy, f..l) 

VX:j := 0.2·i 

vyi := md(l) 

C := linterp( vx, vy, J..t) 

FILE#50514A 
PAGES 

B = 0.195 

c = 0.583 

IN DEF. < 1/2% OF SPAN OK 

am = -330.239 PSI MEMBRANE STESS OK 

ab = -1.348 x I 0
3 

PSI BENDING STRESS OK 



2.EXTERNALPRESSURE 

F := 5 

E ( t )
2 

Pa := 0.36·F· Rh Pa = 0.797 PSI > Pe OK 

3. LIVE LOAD 

F := 5 

C: ( t )
2 

Pa := 0.36·;· Rh . Pa = 0.797 PSI >PI OK 

C. ANCHOR SOL T DESIGN 

N := 6 NUMBER OF LUGS 

W = 2.535 X 104 
LBS WEIGHT 

d := 154 IN ANCHOR BOLT CIRCLE 

FILE#SOS14A 
PAGE9 

Sa:= 15000 PSI ALLOWABLE TENSILE STRESS FOR ANCHOR BOLT 

4- 12· Mrnax \V 
Fl := --

FI 
Ab :=-

Sa 

d·N N 

Ab = 0.14 

Fl = 2.095 X 103 
LBS/LUG 

IN"2 

3/4" ANCHOR BOLT HAS A ROOT AREA OF 0.302 IN"2 OK 

.. -.· .• t.•:··, 



D. HOLD DOWN LUG OVERLAY 

h := 12 

hl:=ll.5 

w:= 6 

tov := 0.375 

e:= 1.0 

Rm := 72.875 

tk := 0.875 

3·fl.e 
Wmax:=--

h2 

P:= 
Wmax·h 

2 

Per:= 2·hl + w 

p 
TPI:=-

Per 

P·Rm 
T:=--

w 

IN OVERALL HEIGHT OF LUG 

IN HEIGHT OF LUG ABOVE LEG 

IN WIDTH OF LUG 

IN OVERLAY THICKNESS 

IN ECCENTRICITY 

IN MEAN RADIUS OF OVERWIND 

IN · KNUCKLE THICKNESS 

Wmax = 43.638 lb/in 

p = 261.829 lb 

Per= 29 in 

TPI = 9.029 lb/in < 50 lb/in OK 

T=3.18xi03 
lb 

HOOP OVERWIND TENSILE STESS 

T 
crh :=--

hl·tov crh = 737.421 

SHEAR ACROSS VESSEL WALL 

p 
TW:=

tk·W 
nv = 49.872 

psi < 3900 OK 

psi < 1500 OK 

FILE#50514A 
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B :== 1.28 
(Rrn·tk)0.5 

p 
p:=

w 

Max:=_£_ 
4·13 

u := 0.3 

Mhp := u·Max 

6·Max 
crax:=-

tk2 

p = 0.16 

p = 43.638 

Max= 68.06 

POISSON'S RATIO 

Mhp = 20.418 

crax = 533.365 

6·Mhp D·l2 
crhp :=-+ 0.036·SG·l2·LI·--

tk2 2 

lblin 

in-lb/in 

in-fb/in 

FILE#50514A 
PAGE 11 

psi < 3900 psi OK 

crhp = 342 psi < 3900 psi OK 
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( 1) FRP SUPPORT RING 
12'-0"0.D. X 11'-6" I. D. 
3"W X 1''THK 
FOF EL.+ 7'-6" 
ABOVE SUPPORT LINE 

b 
_J I 
w Co U1 C) 
U1 z w ~ > 
0 
_; 

~ 
=o I 
I 

. 

..-
0J ...... 

b 
I 

(o 

'h 
PACKING SUPPORT PlATE 
XCR GRATE 

l!.t 
1o 

N 

..q-

~ 

"' 

143"0.0. X 1 1/2 X 1 1/2 X 1/2 
GRATE SECTIONS MUST 
FIT THRU 24"¢ ACCESS MANWAY 

XCR GRATE 

22" 22" 22" 22" 22" (() 

11 '-1 

ALL CUT EDGES 
TO BE RESIN SEALED 

PACKING --SUPPORT RING & BEAMS 
TRUE ORIENTATION 

NOT TO SCALE 

\ 

FLUSH TOP 
RING & BEAM 

FRP BEAM 

FRP SUPPORT BEAMS 
4"x f!' x 7 /16"THK 

CHEVRON 
DEMISTER 

FLUSH TOP 
RING & BEAM 

SEE DWG IE20119-15 

FRP BEAM 

(1) FRP SUPPORT RING 
12' -0" O.D. X 11, -4" I. D. 
4"W X 5/8"THK 
FOF EL.+21 '-0" 
ABOVE SUPPORT LINE 

ALL CUT EDGES 
TO BE RESIN SEALED 

(2) FRP SUPPORT RING 
4" X 4'' X 3/B"THK 

DEMISTER SUPPORT RING & BEAMS f6\ 
TRUE ORIENTATION ~ 

(1) REQD. AS SHOWN EACH SCRUBBER 

· NOT TO SCALE 
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EXTERNAL REINFORCEMENT 
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~ 

+ '-

0 

~ 
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HOLE__.--: 

OTTOM t,_ WALL THK. 

SEE DWG. 

NOZZLES 6" AND UNDER TO HAVE 
60. CONICAL GUSSET W/ BOLT ACCESS HOLES 

TYP. FLANGE ON PIPE NOZZLE DETAIL- Q 
NOT TO SCALE 

58 .. ~ B.C. 60 3/8"0.0. 

(44) 5(8"~ HOLES I 
54"1.D, --i I 

2" 
MINIMl)M 

FRP OVERLAY 
TAPER TO SHELL 

OUTLET FLANGE DETAIL- 0 
NOT TO SCALE 

THK. WALL 
SEE DWG. 

w w _.J 0 
N (7i 
N 1--
0 :::> 
z 0 
w w 0:: 
(f) 0 

l.J.... 

FOF 

SUPPORT 

LINE 

FULL COUPLING DETAIL-~ 
NOT TO SCALE 

:::> 
' / .w 

• , • • • • • •I • • • I • • • I• ._ • • '\• • • • --1 ~ )( ' ' ~ I ~/ )( !?;~ 
8 
::c 
0 
(/) 

L-6 1/4/ (2) 4"¢ FRP SUI~ 
, 3"W GASKET 

(~~L~£8 ¢ CLOSED CELL NEOPRENE W/ADHESIYE 
FIELD APPLY, PUNCH OUT HOLES AS 
SPECIAL NOTE. 

~ 

n 
'1- '~-~+- ~ 1~~ 

VC COVER 1 /2" THK. CLEAR P ~ IW-
0 

1/8"THK EPDM GASKET~ 
3/4" 

~ 
:z: 
w 

~ 
FIELD SEAL SCRUBBER/TRANSITION JOINT W/SILICONE 
SEALANT; BOTIOM AND HALF UP SIDEWALL, TYP. 6" 

AIR INLET DETAIL- fA\ 
NOT TO SCALE \_J 

SEE SCH. 

FRP SUPPORT CLIP 

1/4" PIPE SEAM 

' --OVERLAY 
CORROSION LINER 
1 I 4.. PIPE JOINT 

SUPPORT LAY-UP 

LINE OVERFLOW 

w/INTERIOR O.F. TUBE-@ 
NOT TO SCAI_.E 

SlOt: MANWAY DETAIL- (NXM)L M 
NOT TO SCALE B-

: 
0 
I 

<o 1. 1 /2"¢ PIPE 

SUPPORT l 3116" THK. 

LINE FILL 

w /DOWNWARD go· ELBOW- ® 
NOT TO SCALE 

6" 20" 

o..w 
=...q- ~~if=$~ 

(4) 316 SST HEX BOLT 
W/NYLOCK NUT --------. 

INDUSCO LABEL 

FRP U-BRACKET 

INDUSCO NAME ssb~-a.. 
n::-H 

I~~ 
~z~ 

N 1/4" THK. PLATE MOUNTING - @ 
NOT TO SCALE 

<{W 
20 SUPPORT 

LINE DRAIN 

w /VORTEX BREAKER- 0 
NOT TO SCALE 

~v~a& 
BY· GMJu D.lTE~ 

FRP PLATE 

INDI.Jscx> ENVIRONMENTAL SERVICES INC. 
, .0. - 72.S385 DAAWN: Q.S£AlOCI( CUSTOIIDI I'ROCURDo£MT S01..1S110N5, INC 

JiiUHTA, GA. .JI ,,_ CHECkED! ..__ RW ClAYJCN WAlEJI AEClAioWlOH 



180" 
1"CLEAR 

B 

0~ 
(2) FRP HEADER 

SUPPORT CLIP 

270" 

go· 
f------__...::.6_' -_::5:.-" -----<~---<o-1 14 3/8" 

5'-1o'' 7'-7 1/2" 

TOP VIEW 

13'-5 1/2" 

CPVC 
FOF 

1------_..;.4_' -_1:.....::0:.-" --~~----=2:....:,4_" ~~------5'_-_5__......:.1 !~ef_'_· ---l---~ 14 3/fl' 

12'' 12 .. 
, 6" SCH 80 CPVC 

-~----.1.---·- ·-·-.---·-·I·-·-·-. ·-·-·-·-
-·- .-·-· I ·-·-·-·-·- ·-·-·-·-·-·-·-·-·-·-·-·-·-. . -----------·-~==--·-·-·-·-·-·-·- -·-·-·-·-·-·-·~ 

150° 
I 
I 

I 

12'-0"I.D. 

SECTIONAL SIDE VIEW SUPPORT LINE 
(2) LANCES REQD. EACH SCRUBBER 

(2) SCRUBBERS REQD. TOTAL 

b 
I 

0 
"' 

- a·~ HALF ROUND PIPE 
1/4" THK. w/ 3/8" THK. 
LAY-UP, ALL AROUND. 

FRP HEADER SUPPORT CLIP- f4\ 
(2) REOD. EACH SCRUBBER VA 

8 

ITEMS SHIPPED LOOSE 
TOTAL REOD. EACH SCRUBI3ER 

ALL SCH 80 cpyc~ 

(2) SPRAY LAtiCES CONSISTING OF: 
(2) FLANGE 8" 150l~ x S 
(2) RED.BUSHING B xff' SxS 

(MODIFIED FOR PASS THRU) 
(2) PIP£ ff' x 13' -5 1 /2" LG 
( 4) TEE ff' SxSxS 
(4) RED.BUSHING 6'"S X S'FNPT 
(2) 6 .. CAP X s 
(4) SPRAY NOZZLES, TEFLON 

BETE TF112 x 150'FC, :5' MNPT 
(2) FULL FACE FLANGE GASKET 8" EDPM 

(16) 3/4-10 UNC x 3 1/4"LG 
SS316 HEX BOLT 

(16) 3/4-10 UNC FRP SS316 NUTS 

(32) 3/ 4" SS316 WASHERS 

lrtDltsco ENVIRONMENTAL SERVICES INC. 
r.o. lOX 723316 DRAWN! G.SEALOCI< CUSTOIItU PROCUROIENf S0U1110NS. INC 

~v!fB~ 
BY• GMJ,.. DA.~ 

------·-
ATLAHTA. ~ ll1 1ll Q£CICD1t 11..- 11M ClAYTON WA1D ll£t1.AIWlON 



TOP VIEW 

48" r --1 
27' 6-> 14 7/8 

LL.. 

1. e 
AIR OUTLET DUCT - - - - - - - - - J- - - - - - - - -

~---------1 : 
54"¢ 

Z' SCH 80 PIPE 

120" 

I 
I 

I 

FRP SUPPORT CLIPS ONLY 
KNEE BRACE & PIPE 
BY OTHERS G SEE DWG 1E20119-16 

4 5/16" 

SEE OWG IE20119-15 M b 
I I 

ln lo 
~~~~~~~~~~~.,~~~~~~~~~~~~-----------------------------------------,-N N 

12'-0'' I.D. 

SECTIONAL SIDE VIEW 

FOR TRUE ORIENTATION SEE DWG IE20119-10 

(2) SCRUBBERS REQD. TOTAL 

6 

SEE DWG IE20119-11 

SUPPORT 
LINE 

10 3/4" 

12" b 
I 

~gvrfR ~ 
BY; G.s..t.J., DATE~ 

JTEMS SHIPPED LOOSE 
TOTAL REOD. EACH SCRUBBER 

.81 L SCH 80 CPVC (U N.) 

(1) SPRAY LANCES CONSISTING OF: 
( 1) 8" 150LB FLANGE x S 
(1) a"x 'L RED. BUSHING SxS 

(MODIFIED FOR PASS THRU) 

(1) 'L PIPE x 48" LG 

(1) 'L x 90" ELBOW SxS 

(1) Z' x 1 1/2" RED. BUSHING SxFNPT 
(1) SPRAY NOZZLES, TEFLON 

BETE TF-72 x 12CJFC, 1 1/t'MNPT 

(1) a"EPDM FULL FACE FLANGE GASKET 
(8) BOLTS: .3/4-10 UNC x .3"LG SS.316 
(8) WASHERS: .3/4"SAE SS316 
(8) NUTS: 3/4-10 UNC FRP SS316 

lrtDlJsc.o ENVIRONMENTAL SERVICES INC. - - • I' .0. IICIX 723365 DRAWIII c.sv.LOCK CUSTOII£111 PR0CUREW£HT SOUITJ(lHS. INC 
AnAHTA, GA. 11 ue CHU:KDll rw.- I!W CV.YTOH WJO fi[CI.AAIA110N ---·- (770) 7Jf-Ot2t API'IIOVDio D.VNJCWH P.O. Ha.:: PS 00311 

COttf'"J)Q(J'lN Hl>RMfD!'* 
.,._....,.NGIIL&.~ltmmM· ... 

~~~~~-~~--~~~~~~~, 
~~~~"~~mr~~~~--~~~~ 
IIIOII'II • ..m'IO~Irl:liiiBIIQI. 
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I 

\ 

\ 
\ 

' 

- ~ 

... -
PLAN VIDI INSTALLED CH£VRON 

SECTION 'C-C' 
AIRDL 130H150 

12' -0" I. D. SCRUBBER 

;l:: 
' .,.., 

~ 
} 

:r+-

P' 
/ 

SECTION VIEW 'A-A' 

(2) REQD. TOTAL 

\ 

I A 

'~J 
I I 

!/ 
1 

I 

~ 
f 

I 

: 

4 

TYPICAL MODULE DETAIL 
143"0.0. 

SECTIONS TO FIT THRU 
24" DIA ACCESS MANWAY 

CHEVRON DEMISTER 

b 
I 

SUPPORT LINE 

r 

I -...-

J 
I 

~ SECTION 'B-B' 
<.. 

( 

' RELEASB POB & 
APPROVAL 

... 

BY· G:M.Jv DATE~ 

--

-+-

-; 

3 
I 

I 
' ( 

I 
I 

NOTES 
1. SHALL PROVIDE <2> 143 OD x 10 3/4, POL YPROPYLENL AiROL 130Hl50 

CHEVRON MIST ELIMINATOR ASSEMBLIES EACH FURNISHED AS MODULES. 

2. PERFOR"'ANCE AT DESJGNt 99% ALL DROPLETS LARGER THAN 42 HIC~S 
0.11' 'riC MAX CLEAN DIFFERENTIAL PRESSURE DRDP 

3. MATERIAL OF CONSTRUCT!~• POL YPR[J>YLENE THROUGHOUT 

4. APPROXIMATE 'w'EIGHTS• 400 LBS TOTAL NET EACH <'riED 

INDl.Jscx:> ENVIRONMENTAL SERVlCES INC. --- • P.O. lOX 72»M llltAWitJ ~ CUSTOWDI ~ S()liJ1IONS, IHC 
Al\NfTA, M. S113t CHECICEIII u~ RN CV.YlOH 'fWIK ~ -------~ ·-



6'-CiiR 

EACH KNEE BR.N:E REQUIRES 
(4) HEX BOLTS, 316 SS 

1/2-13UNC 
SUPPUED BY OTHERS 

8'-Cf' 

8"'SCH 80 PIC PIPE 
SUPPUED BY OTHERS 

EACH KNEE BRACE REQUIRES 
U-BOLJS, 316 SS 

SUPPUED BY OTHERS 
8"PIPE X 1/'l'-

b 
I 

ixl 

b 
I 

io 

I 
I 

I 
I 

I 
I 

I 
-i I. 

B" SCH 80 PIPE (i: 
BY OTHERS I 

4 5/16" 

315 DEG 
OCS-HDWK-1 

END VIEW 

4 5/15" •
1 
r 

q;_ a"SCH 80 PIPE 
~ at OlHERS 

45 DEG 
OCS-HDWK-2 

END VIEW 

----------~----------~-----. --------------~-----sUPPO~ UNE 

PIPE SUPPORT ASSEMBLY 

SEE DWG IE20119-1 0 PLAN VIEW FOR TRUE ORIENTATION 

FRPPLATE 
4"x 7 1/4x 1/4"THK 
W/ S'x 1/4"THK FRP 
LAY-UP EACH SIDE 
FJELD MATCH 
DRILL HOLES 

FRPPLATE 
5 1/a"x 9 5/i!'x 1/.f"TiiK 
W/ S'x 1/4"THK FRP 
LAY-UP EACH SIDE 
FlELD MATCH 
DRIU HOLES 

SIDE VIEW 

b 
I 

ixl 

SUPPORT UNE 

FRP CLIPS 

SUPPLIED BY FRP FABRICATOR 

RELEASE PQR & 
APPROVAL 

BY• Ge:..l.L DATE~ 

KNEE BRACE 
GALVANIZED A36t.fS 

NOT TO SCALE 

(2) REOD. FOR OCS-HDWK-1 

SUPPLIED BY OTHERS 

10 3/4( 
3d' 

19 1 4" 

KNEE BRACE 
GALVANIZED A36US 

NOT TO SCALE 

(2) REOD. FOR OCS-HDWK-2 

SUPPLIED BY OTHERS 
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~~ 
v 
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~;-·:;...---
,._...~ 
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)144 OJ). VESSEL 

)143 O.D. M.E. 

. l 3 8 LD. SUPPORT lUNG 

-~16 

~ 

~ 
~ 
~ 

.1\ 

~ 

r, "' 

~ 
~~ 

1-

,, 
¥ 

1 
Ll ~ 

II !7 

,.~ 
V,'Y' v· 

1' 
7 
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~ .Ml7 

ASSEMBLY RCll) 
ASSI''MBI" ·y· SJl A.(-~l·~·R 1~'\ ... ... :~,1 .. ·'- ··' < ;. •• J. .... -.::, -

ASSEMBLY N'UT 
· .. · TM 1 H r -, A.IROL 1 ~- 0 . v 1\.NhS 

.M7 

~1/2 
I' ~-SUPPORT BEt ... l\1 

M8 

A 
48 

' 

Ml6 

' .. Sl:./d PLATT \17Jv\~,M l!l 

TYPICAL MODULE DETAIL 

NOTES 

1. COASTAL SHALL PROVIDE (2) 14311 ODx 10 3i41 AIROLrM l30Hl50 
CHEVRON MIST ELIMINATOR ASSEMBLIES, EACH FURN1SHED AS (22) MODULES. 
EACH MODULE SHALL BE SIZED TO PASS THROUGH A 2411 ID !v1ANWAY. 

2. MATERIALS OF CONSTRUCTION: VANES AND ASSEMBLY SPACERS: POLYPROPYLENE 
ASSEMBL YRODS AND NUTS: T316 SiS 

3. APPROXIMATE WEIGHTS: 625 LBS NET ASSEMBLY; 40 LBS MAX PER MODULE 
1850 LBS GROSS SfHPPfNG . 

4. INDUSCO PO NO IE20l 19; CTI JOB NO 20001020 

INSTALLED ELEVATION SECTION A-A 
COASTAL TECHNOLOGIES, INC. 

'"':ot.:lfo:'ti·H.n.+t:• :er.s•~~:l-l~.T':":..Hil.t..'Tl;._ -::£:«•.1(!·:5 II( 
r<:~':"\XJ:":tt ~tex:.o:r :·i:tr. ~~~ ~ . .r:~ :l~t!".)~X.~ 
:m ~~ .... ~i:".:r.:~tc:\-:-:!m.::..:•.1.~_u At:;x:•~~-:;m: 

V\15[0\ 'lESCRIPTIO'~ 
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Rauschert Industries, Inc. 
· 351 Industrial Park Road, Madisonville, TN _37354 

Phone (423) 442-4471 Fax {423) 442-8660 

I. Workmanship and Materials 

. • .. ,· .... , ...... · ... 

Rauschert Industries, Inc. warrants that both workmanship and materials of random packings 
supplied to lndusco Environmental Inc. be of good quality as regularly practiced by Rauschert 
Industries, Inc. and that the random packing will give reasonable service under normal operating 
conditions as specified by lndusco Environmental Inc.. Rauschert Industries, Inc. further agrees 
to replace. free of charge any part or parts which may prove defective due to workmanship or 
material problems during a period of two years after date of startup. Under no circumstances 
shall this guarantee be interpreted to extend longer than 30 months from date of shipment. 
Rauschert Industries, Inc. reserves the right of final determination of liability and the buyer agrees 
to furnish accurate and reasonable information in the event that materials or workmanship quality 
problems occur. Rauschert Industries, Inc. reserves the right of inspection at the installation 
where such failure occurred. Rauschert Industries' liabirity shall be limited to replacement of the 
defective part or parts only. 

H. Process Performance Warranty 

If Rauschert Industries, Inc. random packings (2. (50-Q) Hifiow Rings) are utilized in the 
R.M. Clayton Hydrogen Sulfide Scrubbers, the following can be guaranteed: 

1. Turndown. 
Stable operation can be maintained at 60% gas load. 

2. Maximum continuous operating temperature of our polyethylene packing is 140 F. 

3. Pressure Drop. 
The pressure drop per foot of packed bed depth will not exceed the values listed for each 
system for the corresponding operation conditions listed at the beginning of this 
document. 
A performance warranty for (3) is null and void if any one or a combination of the 
following occurs: 

A. Packed bed becomes fouled (plugged or partially plugged) as listed at the 
beginning of the document by any forms of solids deposition. 

8. The Hydrogen Sulfide scrubbers are operated outside the specified operating 
parameters. 

C. Grid support section of the scrubber becomes fouled or partially fouled. · 

·4. Removal Efficiency 
The required removal efficiency will be met (99. 95°/o Removal in System 1; 99o/o removal 
in Systems 1 and 2). 

P., performance warranty for (4) is null and void if any one or a combination of the following 
occurs: 

A Packed bed becomes fouled (plugged or partially plugged) by any form of solids 
deposition. 

B. The Hydrogen Sulfide scrubbers are operated outside the specified operating parameters 
as listed at the beginning of this document. 

C. Contaminant concentrations vary from those listed at the beginning of this document. 
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MATERIAL TURNOVER LIST 

Project: R.M. Clayton Water Reclamation Center, Phase III- Plant Expansion 

Contractor: Western Summit I Pizzagalli Construction, a Joint Venture 

Equipment Name: Odor Control Scrubbers 

Equipment Tag Number(s): 

Specification Section: 11255 

Manufacturer/ Phone No.: 

10-SCRH-1-3525 
30-SCRl-l-3607 
30-SCRZ-1-3633 

Ceilcote Air Pollution Control 

1 0-SCRH-2-3526 
30-SCR 1-2-3608 
30-SCRZ-2-3636 

14955 Sprague Rd., Suite 250 
Strongsville, OH 44136 
216-243-9854 

Service Rep./ Phone No.: 

Signatures <Do not initial): 

Indusco Environmental 
PO Box 703365 
Atlanta, GA 31 139 
770-739-5929 

COA Representative:--------------

Engineer:------------------

Contractor:-----------------

Date:----------

Date: _________ _ 

Date: _________ _ 
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City of Atlanta Submittal Review Comments 
R. M. Clayton WRC 
Expansion Phase 3 

SO - 803A 
Submittal Title Headworks Odor Control General Contractor: WS/PCC 

-----------------------------------------
Performance Test Report SupplierNendor lndusco Enviro 
-----------------------------------------

Reviewed By: City of Atlanta GC Submittal No: 11255-012A 
-----------------------------------------
Construction Management Group Spec/Dwg Ref: 11255 
-----------------------------------------

City of Atlanta 
Construction Management Group, Wastewater Services Division 

APP (Code 1) No exceptions taken 

X AAN (Code 1C) 
Approved with minimal comments, 
resubmittal not required. 

ANR (Code 2) Make corrections noted. Resubmittal Req'd 

DIS (Code 3) Amend and Resubmit. 

REJ (Code 4) Rejected - See Remarks. 

Information Only Receipt Acknowledged 
('. 

By: S.Grove~~ mate: 8/14/01 

The Engineers' review of drawings, data and samples submitted by Contractor will cover 
only general conformity to the specifications. The Engineers' review and exception, if 
any, will not constitute an approval of dimensions, quantities, and details of the material, 
equipment, device, or item shown. GC-31.1.0 

Comments: 
1. Repair the leaking bypass damper between the two stages. 

Construction Management Group 
2440 Bolton Road 
Atlanta, GA 30318 



Western Summit I Pizzagalli Construction 

A Joint Venture 

L..JO 1 Chatahoochee Cir. 
Atlanta, GA 30318 

SUBMITTAL TRANSMITTAL 

R3T-1306 

August 0 1, 200 1 

City of Atlanta 

860 Lake Mirror Road 

College Park, GA 30349-

ATTN: Rod Hardeman 

PROJECT: 

RECEIVED 
(;().A.-CMG 

AUG 0 1 2001 

.H.1"1. (;LAY'I'ON 
PHASE 3 

WE ARE SENDING: SUBMITTED FOR: 
(ij Shop Drawings 0 Approval 

D Letter D YourUse -. 0 As Requested Prints 

...__. Change Order D Review and Comment 

D Plans 

D Samples SENT VIA: 
D Specifications 0 Attached 

G1 Other: Made from Submittal D Separate Cover Via: 

COPIES NUMBER PC Sub. No. DESCRIPTION 
/" 

/(('_::) 803A 11255-012A Performance Test Report 

Remarks: 

CC: Read, COA Corresp. 

Submittal File 

~OJECT NO: 11317 

SUBNENDOR~~~ 
REV'D/APP'D ~~ ... ~-------

Ron Kiss · 

Mail 

SUBMITTAL NO.: 803A 

SUBJECT: HW- Odor Control 

REFERENCE: 

BID ITEM NO.: 

SPEC. SECTION: 11255 

CPMIDNO.: 

ACTION TAKEN: 
D A_tm_roved as Submitted 

D Approved as Noted 

D Returned After Loan 

D Resubmit 

D Submit 

D Returned 

D Returned for Corrections 

D Bids Due: 

DEVIATIONS: 

PRIORITY: 

STATUS 

NEW 



we·st~rn Summit I Pizzagalli Constr. SUBMITTAL 
NO. 11255-012 

PACKAGE NO: 11255 2561 Chatahoochee Cir. 
Atlanta, GA 30318 

.~.tTLE: HW - Odor Control 

PROJECT: 

DRAWING:: 11255 

STATUS: NEW 

COA BIC: 

RECEIVED FROM 

INE MH 

Revision 
No. Description I Remarks 

A Performance Test Report 

Expeditio~' 

SENT TO 

COA 

Received 

7/31/01 

Phone: 404 351 0401 
Fax: 404 351 8028 

RH 

Sent 

8/1/01 

REQUIRED START: 

REQUIRED FINISH: 11/17/99 

DAYS HELD: 0 

DAYS ELAPSED: 1 

DAYS OVERDUE: 623 

RETURNED BY FORWARDED TO 

COA RH INE MH 

Drawing 
Returned Forwarded Status Sepias Prints Date Held Elapsed 

NEW 0 6 0 
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ppm 
.BSB 

.B45 

.B4B 

.B35 

.B3B 

.B25 

.B2B 

.B15 

.B1B 

'.BB5 

B 
B 5 1B 

RHCLB1B~BB1 on 05/82/99 

v 

15 28 25 3B ~5 4B 45 SB 55 6B 
ttinu"\.

1 

Sample 
Interva 1: 

1 rniri 



F.ile Name: RMCL010.001 Page: 1 -----------------------------------------------------------------------------------------------------------------------------------------------------------ppm Time Date Min. Max. Mean Note 
.004 11:11:36 05/02/99 .004 .004 .004 

004 11:12:36 05/02/99 .004 .004 
,004 11:13:36 05/02/99 .004 .004 
.003 11:14:36 05/02/99 .003 .004 
.003 11:15:38 05/02/99 .003 .004 
.003 11:16:38 05/02/99 .003 .004 
.004 11:17:38 05/02/99 .003 .004 
.003 11:18:40 05/02/99 .003 .004 
.008 11:19:40 05/02/99 .003 .008 
.oo8 11:20:40 05/02/99 .003 .008 
• 012 11:21:42 05/02/99 .003 .012 
.014 11:22:42 .05/02/99 .003 .014 
.015 11:23:42 05/02/99 .003 .015 
.016 11:24:44 05/02/99 .003 .016 
.014 11:25:44 05/02/99 .003 .016 
.015 11:26:44 05/02/99 ,003 .016 
.016 11:27:46 05/02/99 .003 .016 
.019 11:28:46 05/02/99 .003 .019 
.015 11:29:48 05/02/99 .003 .019 
.013 11:30:48 05/02/99 .003 .019 
.016 11:31:48 05/02/99 .003 .019 
.013 11:32:50 05/02/99 .003 .019 
.013 11:33:50 05/02/99 .003 .019 
.013 11:34:50 05/02/99 .003 .019 
.016 11:35:52 05/02/99 .003 .019 
.019 11:36:52 05/02/99 .003 .019 
.009 11:37:52 05/02/99 .003 .019 
.013 11:38:54 05/02/99 .003 .019 
.007 11:39:54 05/02/99 .003 .019 
-005 11:40:54 05/02/99 .003 .019 

JOS 11:41:56 05/02/99 .003 .019 
.008 11:42:56 05/02/99 .003 .019 
.ooe 11:43:56 05/02/99 .003 .019 
.016 11:44:58 05/02/99 .003 .019 
.033 11:45:58 05/02/99 .003 e033 
.016 11:46:58 05/02/99 .003 .033 
.03 11:48:00 05/02/99 .003 .033 
.03 11:49:00 05/02/99 .003 .033 
.035 11:50:00 05/02/99 .003 .035 
.031 11:51:02 05/02/99 .003 .035 
.028 11:52:02 05/02/99 .003 .035 
.019 11:53:02 05/02/99 .003 .035 
.014 11:54:04 05/02/99 .003 .035 
.016 11:55:04 05/02/99 .003 .035 
.021 11:56:04 05/02/99 .003 .035 
.032 11:57:06 05/02/99 .003 .035 
.042 11:58:06 05/02/99 .003 .042 
.049 11:59:06 05/02/99 .003 .049 



ppm 
1.BB 

B.9B 

B.BB 

B.?B 

B.6B 

B.SB 

B.4B 

B.3B 

B.2B 

B.1B 

B 

RMCLB1B~BB2 on BS/82/99 

~ 
~~~~~~~~~~~~~~~~~~~-.. I I I J I I I I I • I I I I I I I I I I I I I 

8 5 1B 15 2B 25 3B 
Minu1~ 

35 4B 45 SB 55 6B 

Sample 
Interua 1: 

1 min 



File Name: RMCL010.002 Page: 1 
============================================================================== 

ppm 
.061 

072 
13 

.14 

.18 

.23 

.14 

.076 

.11 

.056 

.049 

.047 

.11 

.17 

.22 

.59 

.43 

.48 

.46 

.37 

Time 
12:00:08 
12:01:08 
12:02:02 
12:03:02 
12:04:04 
12:05:04 
12:06:04 
12:07:10 
12:08:06 
12:09:12 
12:10:12 
12:11:14 
12:12:08 
12:13:10 
12:14:10 
12:15:10 
12:16:12 
12:17:12 
12:18:12 
12:19:14 

Date 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 
05/02/99 

Min. 
.061 
.072 
.072 
.072 
.072 
.072 
.072 
.072 
.072 
.056 
.049 
.047 
.047 
.047 
.047 
.047 
.047 
.047 
.047 
.047 

Max. 
.061 
.072 
.13 
.14 
.18 
.23 
.23 
.23 
.23 
.23 
.23 
.23 
.23 
.23 
.23 
.59 
.59 
.59 
.59 
.59 

Mean 
.061 

Note 



ppm 
.B5B 

.B45 

.B4B 

.B35 

.B3B 

.B25 

.B2B 

.B15 

.B1B 

.BBS 

B 
B 5 1B 

RHCLHB1~BB1 on 85/82/99 

15 2B 25 38 35 4B 45 5B 55 68 
ttinu\ 1 

Sample 
Interval: 

1 min 



File ~ame: RMCLH01.001 Page: 1 ------------------------------------------------------------------------------------------------------------------------------------------------------------ppm Time Date Min. Max. Mean Note 
.006 10 53 04 05/02/99 .006 .006 .006 

- 006 10 54 04 05/02/99 .006 .006 
005 10 55 06 05/02/99 .005 .006 

.016 10 56 06 05/02/99 .005 .016 

.007 10 57 06 05/02/99 .005 .016 

.005 10 58 08 05/02/99 .005 .016 

.006 10 59 08 05/02/99 .005 .016 



-·--·~----f-

1 -· i 

--------~---



ppm 
.e5e 

.B4S 

.e4e 

.835 

.B3B 

.ezs 

.B2B 

.B15 

.e1e 

RMHDBB1.BB1 on 65/24/99 

·:851~ .. ~.~.~ .. ~~~.~.~.~ .. ~~~~~~~~.·.~.~.~~~~~~~ U --r- IIIII illiiiillliillliili iiliiilliiiliii ill 

e 5 1B 15 2B 25 3B 35 4B 45 5B 55 6B 
t1inu ' 

Sample 
Interval: 

1 min 



File Name: RMHD001.001 Page: 1 ------------------------------------------------------------------------------------------------------------------------------------------------------------
ppm 

003 
003 
005 

.003 

.006 

.003 

.005 

.004 

.004 

.003 

.005 

.003 

.004 

.004 

Time 
10:46:32 
10:47:34 
10:48:34 
10:49:34 
10:50:36 
10:51:36 
10:52:36 
10:53:38 
10:54:38 
10:55:38 
10:56:40 
10:57:40 
10:58:40 
10:59:42 

Date 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 
05/24/99 

Min. 
.003 
.003 
.003 
.003 
.003 
.003 
.003 
.003 
.003 
.003 
.003 
.003 
.003 
.003 

Max. 
.003 
.003 
.005 
.005 
.006 
.006 
.006 
.006 
.006 
.006 
.006 
.006 
.006 
.006 

Mean 
.003 

Note 



ppm 
.BSB 

.B45 

.B4B 

.B35 

.B3B 

.B25 

.B2B 

.B15 

.B1B 

.BBS 

B 
B 

RMHDBB1.BB2 on 85/24/99 

)\ 
v 

I I I I I i I I 1 I I I I I I I I I I I I I I I I 

5 1B 15 2B 25 38 35 4B 45 5B 55 6B 
ttinu\ t 

Sample 
Interua 1: 

1 min 



.File. Name: RMHD001.002 Page: 1 
---------------------------~-------------------------------------------------------------------------------------------------------------------------~------

ppm Time Date Min. Max. Mean Note 
.003 11:00:42 05/24/99 .003 .003 .003 

009 11:01:42 05/24/99 .009 .009 
004 11:02:42 05/24/99 .004 .009 

.006 11:03:44 05/24/99 .004 • 009 . 

.004 11:04:44 05/24/99 .004 .009 

.008 11:05:44 05/24/99 .004 .009 

.012 11:06:46 05/24/99 .004 .012 

.007 11:07:46 05/24/99 .004 .012 

.02 11:08:46 05/24/99 .004 .02 

.008 11:09:48 05/24/99 .004 .02 

.012 11:10:48 05/24/99 .004 .02 

.006 11:11:48 .05/24/99 .004 .02 

.008 11:12:50 05/24/99 .004 .02 

.003 11:13:50 05/24/99 .003 .02 

.011 11:14:50 05/24/99 .003 .02 

.004 11:15:52 05/24/99 .003 .02 

.017 11:16:52 05/24/99 .003 .02 

.006 11:17:52 05/24/99 .003 .02 

.004 11:18:54 05/24/99 .003 .02 

.005 11:19:54 05/24/99 .003 .02 

.006 11:20:54 05/24/99 .003 .02 

.006 11:21:56 05/24/99 .003 .02 

.013 11:22:56 05/24/99 .003 .02 

.003 11:23:56 05/24/99 .003 .02 

.005 11:24:58 05/24/99 .003 .02 

.005 11:25:58 05/24/99 .003 .02 

.026 11:27:00 05/24/99 .003 • 026 

.008 11:28:00 05/24/99 .003 .026 

.. 014 11:29:00 05/24/99 .003 • 026 
l12 11:30:02 05/24/99 .003 • 026 
.103 11:31:02 05/24/99 .003 • 026 

.004 11:32:02 05/24/99 .003 e 026 

.004 11:33:04 05/24/99 .003 • 026 

.006 11:34:04 05/24/99 .003 .026 

.005 11:35:04 05/24/99 .003 • 026 

.004 11:36:06 05/24/99 .003 • 026 

.003 11":37:06 05/24/99 .. 003 • 02·6 

.013 11:38:06 05/24/99 .003 .026 

.006 11:39:08 05/24/99 .003 • 026 

.003 11:40:08 05/24/99 .003 .026 

.004 11:41:08 05/24/99 .003 • 026 

.004 11:42:10 05/24/99 .003 .026 

.004 11:43:10 05/24/99 .003 • 026 

.004 11:44:10 05/24/99 .003 • 026 

.004 11:45:12 05/24/99 .003 .026 

.004 11:46:12 05/24/99 .003 • 026 

.006 11:47:12 05/24/99 .003 .026 

.006 11:48:14 05/24/99 .003 .026 

.004 11:49:14 05/24/99 .003 • 026 

.004 11:50:14 05/24/99 .003 • 026 

.004 11:51:16 05/24/99 .003 .026 

.003 11:52:16 05/24/99 .003 .026 

.005 11:53:18 05/24/99 .003 .026 

.003 11:54:18 05/24/99 .003 • 026 
~003 11:55:18 05/24/99 .003 .026 



.F,ile Name: RMHD001. 002 Page: 2 ------------------------------------------------------------------------------------------------------------------------------------------------------------
ppm Time Date Min. Max. Mean Note 
-01 11:56:20 05/24/99 .003 .026 
004 11:57:20 05/24/99 .003 • 026 
003 11:58:20 05/24/99 .003 .026 

.004 11:59:22 05/24/99 .003 .026 



ppm 
.858 

.845 

.848 

.835 

.B3B 

.825 

.B2B 

.815 

.B1B 

RMHDBB1aBB3 on BS/24/99 

·:as I II IIi I !,1 I I I I I I I I I I I I I I I I 

5 1B 15 2B 25 38 15 4B 45 SB 55 6B 

Sample 
Interua 1: 

1 min 



File Name: RMHD001.003 Page: 1 
============================================================================== 

ppm Time Date Min. Max. Mean Note 
.004 12:00:22 05/24/99 .004 .004 .004 
.004 12:01:22 05/24/99 .004 .004 
004 12:02:22 05/24/99 .004 .004 

.003 12:03:24 05/24/99 .003 .004 

.004 12:04:24 05/24/99 .003 .004 

.004 12:05:24 05/24/99 .003 .004 

.006 12:06:26 05/24/99 .003 .006 

.006 12:07:26 05/24/99 .003 .006 

.005 12:08:26 05/24/99 .003 .006 

.004 12:09:28 05/24/99 .003 .006 

.004 12:10:28 05/24/99 .003 .006 

.003 12:11:28 .05/24/99 .003 .006 

.004 12:12:30 05/24/99 .003 .006 

.004 12:13:30 05/24/99 .003 .006 

.003 12:14:30 05/24/99 .003 .006 

.004 12:15:32 05/24/99 .003 .006 

.003 12:16:32 05/24/99 .003 .006 

.003 12:17:32 05/24/99 .003 .006 

.004 12:18:34 05/24/99 .003 .006 

.003 12:19:34 05/24/99 .003 .006 

.003 12:20:34 05/24/99 .003 .006 

.003 12:21:36 05/24/99 .003 .006 

.003 12:22:36 05/24/99 .003 .006 

.004 12:23:36 05/24/99 .003 .006 

.004 12:24:38 05/24/99 .003 .006 

.004 12:25:38 05/24/99 .003 .006 

.003 12:26:40 05/24/99 .003 .006 

.006 12:27:40 05/24/99 .003 .006 

.004 12:28:40 05/24/99 .003 .006 
-· 1)06 12:29:42 05/24/99 .003 .006 

l04 12:30:42 05/24/99 .003 .006 
.003 12:31:42 05/24/99 .003 .006 
.003 12:32:44 05/24/99 .003 .006 
.004 12:33:44 05/24/99 .003 .006 
.006 12:34:44 05/24/99 .003 .006 
.004 12:35:46 05/24/99 .003 .006 
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ppm 
.BSB 

.B45 

.B4B 

.B35 

.B3B 

.B25 

.B2B 

.B15 

.BiB 

.BBS 

B 
B 5 1B 

RMCLHBB1.BB1 on B5/1B/99 

I I I I I I l I I I I I I I ;;I I I I I I 

15 2B 25 3B 35 4B 45 sa 55 6B 
Minu\ · 

Sample 
Interva 1: 

1 min 



File Name: RMCLH001.001 Page: 1 ------------------------------------------------------------------------------------------------------------------------------------------------------------ppm Time Date Min. Max. Mean Note 
000 10 53 28 05/10/99 0 0 0 
002 10 54 30 05/10/99 .002 .002 

.003 10 55 30 05/10/99 .002 .003 

.003 10 56 30 05/10/99 .002 .003 

.003 10 57 30 05/10/99 .002 .003 

.003 10 58 32 05/10/99 • 002 .003 

.003 10 59 32 05/10/99 .002 .003 



ppm 
58.8 

45.8 

48.8 

35.8 

3B.B 

2S.B 

2B.B 

1S.B 

1B.B 

S.B 

2 4 6 

RMCLH8B1.BB2 on BS/18/99 

8 18 12 14 1G 18 28 22 24 
Ho~! 

Sample 
Interua 1: 

1 min 



File Name: RMCLH001.002 Page: 1 ------------------------------------------------------------------------------------------------------------------------------------------------------------ppm Time Date Min. Max. Mean Note 
,004 11:00:34 05/10/99 .004 .004 .004 
.004 11:01:34 05/10/99 .004 .004 

11:02:12 05/10/99 55 55 Bridge Adjust Needed 
11:03:14 05/10/99 55 55 Bridge Adjust Needed 
11:04:14 05/10/99 55 55 Bridge Adjust Needed 
11:05:14 05/10/99 55 55 Bridge Adjust Needed 
11:06:16 05/10/99 55 55 Bridge Adjust Needed 
11:07:16 05/10/99 55 55 Bridge Adjust Needed 
11:08:16 05/10/99 55 55 Bridge Adjust Needed 
11:09:18 05/10/99 55 55 Bridge Adjust Needed 
11:10:18 05/10/99 55 55 Bridge Adjust Needed 
11:11:18 ·05/10/99 55 55 Bridge Ad~ust Needed 
11:12:20 05/10/99 55 55 Bridge AdJUSt Needed 
11:13:20 05/10/99 55 55 Bridge Adjust Needed 

-11:14:20 05[10[99 55 55 Bridoe Adjust Needed 
11:15:22 DSL1Dl22 64 6~ ' Data Nat Recejy:ed 

.003 11:25:46 05/10/99 .003 64 

.003 11:26:48 05/10/99 .003 64 

.003 11:27:48 05/10/99 .003 64 

.003 11:28:48 05/10/99 .003 64 

.014 11:29:50 05/10/99 .003 64 
6.7 11:30:36 05/10/99 .003 64 
16 11:31:32 05/10/99 .003 64 
32 11:32:34 05/10/99 .003 64 
40 11:33:34 05/10/99 .003 64 
47 11:34:34 05/10/99 .003 64 
47 11:35:36 05/10/99 .003 64 
45 11:36:36 05/10/99 .003 64 
4.3 11:37:36 05/10/99 .003 64 

1 11:38:38 05/10/99 .003 . 64 
.9 11:39:38 .05/10/99 .003 64 

37 11:40:40 05/10/99 .003 64 
35 11:41:40 05/10/99 .003 64 
32 11:42:40 05/10/99 .003 64 
32 11: 43·: 42 05/10/99 .003 64 
.52 11:44:56 05/10/99 .003 64 
.13 11:45:56 05/10/99 .003 64 

11:46:56 05•/10/99 .003 64 sensor Saturated 
11:47:42 05/10/99 .!>03 64 Sensor Saturated 

.11:48:42 05/10/99 .003 64 sensor saturated 
11:49:34 05/10/99 • 003 64 In sensor Regen . 
11:50:36 05/10/99 • 003 64 In Sensor Regen • 
11:51:36 05/10/99 • 003 64 In sensor Regen • 
11:52:36 05/10/99 • 003 64 In sensor Regen • 
11:53:38 05/10/99 .003 64 In Sensor Regen. 
11:54:38 05/10/99 • 003 64 In sensor Regen • 
11:55:38 05/10/99 • 003 64 In sensor Regen • 
11:56:40 05/10/99 .003 64 In sensor Regen. 
11:57:40 05/10/99 .003 64 In sensor Regen. 
11:58:40 05/10/99 .003 64 In sensor Regen. 
11:59:42 05/10/99 .003 64 In Sensor Regen. 

.007 12:01:12 05/10/99 .003 64 

.008 12: 02: 12 05/10/99 .003 64 

.022 12:03:12 05/10/99 .003 64 

.01 12:04:14 05/10/99 .003 64 

--------~--~~··•#>-·--·-... ----------------·~-~ ---- ·~··~·~ 



File Name: RMCLH001.002 Paqe: 2 
------------------------------------------------------------------------------------------------------------------------------------------------------------ppm Time 

12:05:14 
Date 

05/10/99 
Min. 
.003 

Max. 
64 

Mean Note 
Data Not Received 



ppm 
.858 

.845 

.848 

.835 

.838 

.825 

.828 

.815 

.818 

·:

85 

j I I I I I I I 

B 5 
I I I I I I I I I I 

1B 15 

RMCLHB82.BB1 on B5/1B/99 

I I I I I I I I I I I I I I I I I I I I I I I E 

2B 25 38 
f1 i nu 1 

35 4B 
I I I I I I I I I 

45 SB 
I I I I I I I I I 

55 68 

Sample 
Interua 1: 

1 min 



File lQ'ame: RMCLH002.001 Page: 1 
------------------------------------------------------------------------------------------------------------------------------------------------------------ppm Time Date Min. Max. Mean Note 

13:44:50 05/10/99 0 0 0 Bridge Adjust Needed 
13:45:50 05/10/99 0 0 0 Bridge Adjust Needed 
13:46:52 05/10/99 0 0 0 Bridge Adjust Needed 
13:47:52 05/10/99 0 0 0 Bridge Adjust Needed 
13:48:52 05/10/99 0 0 0 Bridge Adjust Needed 
13:49:54 05/10/99 0 0 0 Bridge Adjust Needed 
13:50:54 05/10/99 0 0 0 Bridge Adjust Needed 
13:51:54 05/10/99 0 0 0 Bridge Adjust Needed 

.006 13:53:16 05/10/99 .006 .006 

.007 13:54:16 05/10/99 .006 .007 

.007 13:55:18 05/10/99 .006 .007 

.006 13:56:18 ·05/10/99 .006 .007 

.007 13:57:18 05/10/99 .006 .007 

.007 13:58:20 05/10/99 .006 .007 

.007 13:59:20 05/10/99 .006 .007 



ppm 
5.88 

4.58 

4.B8 

3.58 

3.B8 

2.58 

2.B8 

1.58 

1.B8 

RMCLHBB2.BB2 on BS/lB/99 

( 

8

~
58 

J 111 111 I I I I I I I I I II I I I I I I I I I I I I I I I/. I I I I I I I I I\' 6 I I I I~ I 
B 5 18 15 28 25 3B 35 4B 45 58 55 68 

Minu 1 

Sample 
Interval: 

1 min 



File Name: RMCLH002.002 Page: 1 
============================================================================== 

ppm Time Date Min. Max. Mean Note 
008 14:00:20 05/10/99 .008 .008 .008 
J07 14:01:22 05/10/99 .007 .007 

.007 14:02:22 05/10/99 .007 .007 

.007 14 :"03: 22 05/10/99 .007 .007 

.006 14:04:22 05/10/99 .006 .007 

.006 14:05:24 05/10/99 .006 .007 

.007 14:06:24 05/10/99 .006 .007 

.007 14:07:24 05/10/99 .006 .007 
14:08:04 05/10/99 .006 .007 Sensor Saturated 

.009 14:09:26 05/10/99 .006 .009 

.008 14:10:26 05/10/99 .006 .009 

.007 14:11:28 'OS/ 10/99 .006 .009 

.007 14:12:28 05/10/99 .006 .009 

.007 14:13:28 05/10/99 .006 .009 

.007 14:14:30 05/10/99 .006 .009 

.007 14:15:30 05/10/99 .006 .009 

.007 14:16:30 05/10/99 .006 .009 

.008 14:17:32 05/10/99 .006 .009 

.008 14:18:32 05/10/99 .006 .009 

.008 14:19:32 05/10/99 .006 .009 

.007 14:20:34 05/10/99 .006 .009 

.006 14:21:34 05/10/99 .006 .009 

.007 14:22:34 05/10/99 .006 .009 

.009 14:23:36 05/10/99 .006 .009 

.007 14:24:36 05/10/99 .006 .009 

.009 14:25:36 05/10/99 .006 .009 

.008 14:26:38 05/10/99 .006 .009 

.008 14:27:38 05/10/99 .006 .009 
007 14:28:38 05/10/99 .006 .009 
J07 14:29:40 05/10/99 .006 .009 

.008 14:30:40 05/10/99 .006 .009 

.006 14:31:40 05/10/99 .006 .009 

.007 14:32:42 05/10/99 .006 .009 

.01 14:33:42 05/10/99 .006 .01 

~ 
2.3 14:34:28 05/10/99 .006 2.3 
3.2 14:35:28 0.5/10/99 .006 3.2 
3.4 14:36:30 05/10/99 .006 3.4· 
2.9 14:37:30 05/10/99 .006 3.4 
2.2 14:38:30 05/10/99 .006 3.4 
1.9 14:39:32 05/10/99 .006 3.4 

\~ 1.5 14:40:32 05/10/99 • 006. 3.4 
1.2 14:41:32 05/10/99 .006 3.4 
1.4 14:42:34 05/10/99 .006 3.4 

.008 14:44:50 05/10/99 .006 3.4 

.006 14:45:50 05/10/99 .006 3.4 

.006 14:46:50 05/10/99 .006 3.4 

.51 14:47:46 05/10/99 .006 3.4 

.006 14:48:52 05/10/99 .006 3.4 

.005 14:49:52 05/10/99 .oos 3.4 

.006 14:50:54 05/10/99 .oos 3.4 

.007 14:51:54 05/10/99 .oos 3.4 

.01 14:52:54 05/10/99 .oos 3.4 

.065 14:53:56 05/10/99 .005 3.4 

.077 14:54:56 05/10/99 .oos 3 • .,; 



File ~ame: RMCLH002.002 Page: 2 ------------------------------------------------------------------------------------------------------------------------------------------------------------
ppm Time Date Min. Max. Mean Note 

- 062 14:55:56 05/10/99 .005 3.4 
081 14:56:58 05/10/99 .005 3.4 

.059 14:57:58 05/10/99 .005 3.4 

.074 14:58:58 05/10/99 .005 3.4 

.17 14:59:54 05/10/99 .005 3.4 
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Ceilcote Air Pollution Control 

20 

15 

.5 

e 10 
::s 
Cl) 
Cl) 

e 
a. 
0 
;; 
ctS ..... 
(/) 

5 

0 

800-554-8673; x264 21-Jan-00 

0 

E 

10 20 

CLUB 5425 Fan 
At 1155 rpm and 0.0751b/cf density 

30 40 50 

CFM 

Thousands 

60 70 80 90 

Design Conditions: 49,400 ACFM at 15.0" SP and ambient F 
145.9 BHP at 0.075 lb/cf 

200 
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100 

50 

0 

100 



CEILCOTE AIR POLLUTION CONTROL FAN SELECTION 

customer: 
Quote: 
Order No.: 
Rev.: 
Date: 
Time: 

01-21-2000 
9:54:40 AM 

Corrected Density - 0.072 lbsfcu. ft. 

Temperature 
Elevation -

CLUB Fan Size 

68.0 F 
0 ft 

Operating Conditions: 
Volume (ACFM) 
Static Pressure (in. W.C.) 
Brake Horsepower 
RPM 

standard Conditions: 
Static Pressure (in. W.C.) 
Brake Horsepower 

Outlet Velocity 
Tip Sp.eed 
static Efficiency 
Class 

:(ft/min) 
(ft/min) · 
(%) 

5425 

49,400 
15.00 

145.99 
1,155 

15.57 
151.58 

3,123 
16,402 

79.9 
4 

-~----,......_., ... ----------~-·'' """'·*"""'-"'""·"'"'-~'~---........... -"""'.--,,.,.. •.. ,_...-. 



S.IEMENS Typic~al Performance Data 
December 1998 

Premium EKtciency 
Totally Enclosed Fan Cooled (TEFC) 
Types RGZESD I RGZZESD I RGZESDX . 

460 Volts, NEMA Design B, 40° C Ambient 

i ~00 -- kVA/ k .. Nr.wnM Efflcl8§' POW!fht.tDr Tt!J!~ 
i $yiEh F.L No Full lDcbd HP f1t fij Fun LDao tDcked 
IHP RPM RPM mn.! load ~ Aar.or UIOe. 1/2 3M u.s _w 314 l.Did ~ 1.o 3600 3490 143T : 0.8 l.l 11 -··-r--;:r,~ 1Q.3~ ~ ""' 88~ 90% 1..5 

\.0: 1800 174~ 1431' : 1.1 1.5 11 ' 78.?~ t1.8~ 82.5~ .52CK. 66% 76% 3.0 290CI. 
1.0. 1200 114D 145T 1.3 L8 9 J ?6.4~ 18.8t. 80.()4J(. 429'o 56'v es,. 4.5 230" 
1.0; 900 860 1821 1.2 1.8 8 H 76.6% ?8.9" 78.5tJ& 421Jl1 54% 6396 8.1 

· f.53600~i43r-o.92.o·-,·a·--·r-- 78.~ 82.0% 8'2.5, 89% 7nl ....... ~ 2.3 
1.5 1800 17•0 145T 1,4 2.2 17 K 80.7% 83.5t. &tO% 54CJ6 6r5 76% 4,5 290% 

115: 1200 l160 1!21 1.5 2.3 16 K 81.6% 84.29(. BS.PS% 50' ~ 71% s.a 2BO'Je 
15 9.lO 860 1841 1.8 2.6 13 H 78.0% 80.4% 80.0~ •S% 58~ 68% 9.2 220~ 

451 ··· · f1 ·- '2J;···2'2- ·-·r-7e:9%83:2"%-s:o;~ 73% S3% ·-ag')E;· · -·-:ro- -iter 
1735 145T 1.9 2.8 21 K 80.7~ 83.6" 84.o-lr 52~ 61tr. no/o !,, 280~ 

2.0: 1200 11fiO: 184T · 1.9 3.0 22 · K 84.S~ 86.0" 865., so~ 63% 729b S.1 220% 
2.0 900 8SS 21JT . 2.2 3.3 17 H SC.O% 82.0% 82.51G. 4G% GMo 59% 12.0 200~ 
3.o~·36oo: 351o ... ;a2-r~ .. ., . .7-· "!:&-3~ .. --... 'K- -~83.8% ... 86.2,-··lf!.'s'*- 75% 84i ·· 'so%-·-·--·-4-.s- 230% 
3.0' 1900 17.t0 1~T 1.8 3.9 JO K 87..5~ ae.cm tr7.5~ 65'16 ?CS% ez,. 9.1 26)1b 
3.0 1200 11!6 213'T 2.3 4.0 32 K 85..8% 87.6". 87.S~ S8% 73~ eo' 14.0 210"-
3.0' 900 ·~.~.I~!.~ -~~--·=-l_.]L__~:§!_8~t~1L~·o% ~% 82% ,,.. 18.0 190'*' 

3490· 184T 1.8 5.8 46 J &e.!% 87.8" 87,51J6 82 .. 89~ -92;r--7r-
1730 184T J.2 6,5 46 J 87.5% es~~ 87.5 .. 63% '7e% 82~ 15.0 zoo~ 
1160 215T 3.3 8.9 .c6 J 89.0" 89.7% Be. SCI 58,. 71% ?8% 23.0 210% 
a55 . 254T 4.1 7.5 40 H '8$.0,. 87.0% 86.5W. !3ti !6% 72"' 30.0 

52131 . : .. 3.4 • 8.8_64 ___ H_S'T.O\-ea.~ -89':5\ 77«1 86, go,;-- -·;;-:o 
1750 213T 4.2 9.~ 64 11 89.~ 90.0% SS.SCJb 86~ 77'fo 83% 23.0 
1170· 254T 4.5 9.8 60 H 90.6~ 90.916 90.2" 59<fo 72% 78fa 34.0 
855 256T 6.6 12.0 64 H 87.01Jo 88.0% 87.5~ ~ 61fo ~ 46.0 
35ofr 215T 4.i5"'"n·:os,--'H __ .. _89:o1c. 89.81){, 99.59't 804J'. S9i -87;(; 15,0 
1750 21ST 13.0 8l 

90.~ 65~ 80% 
s1 .~ · so" ..... ~~ oo.o 
9C.2CK. 84~ 92~ 22.0 
91.7~ ee" 82.., 45.o 
91.0% 57% 71Yo n% 67.0 
91.Dfo 50~ eo~-- __ 67% 90.0 
90.2.. 82% "'85--r-§6~ 30.0 1 

I 
l 

320~i 
290~: 

320%i 13 
3209(.; 22 
270% 18 

310%i 
300%: 
290~: 

30015.. 
300t0; 

300~i 

300%: 

20.0 1800 ,,55 2561' . 91.7t. 67% 76% ·80% 50.0 190% 270% 18 35 
20.0 1200 1175 286T 91.7" 62% 73% 7$~ 89.0 160% 250%. 19 .&3 
20.0 900 880 324i 18.0 31.0 ,45 G 90."" 91.2% 91.0% 50% 61~ 67% 119.0 140" 200~ 15 35 delta . 
1s.o-··36iXi· ·3s2$- 2s4'rS··- a:a- is. a 183 · · .. c;-· · hoi··-·sr.1i'-et7%--eor-85o/Q •~ -- · 37~tf · · · ioo%-210%----;e-30-deitl" 

;2!..0 1800 1765 284i' 13.0 29.0 183 G 93.3% 93.6% 93.0% 72~ 82% 87,-. 7t..O 220% 280<)0 19 40 detts 
j25.0 1200 1180 324T 15.0 33.0 183 G 92.2% 92.7% 92.4% 57~ 69~ n~ 111.0 t709to 24090 25 SO delta 
t25.0 900 880 3261' 22.0 38.0 183 G 89.2% 90.!5% 90.2% 5090 61% 68% 149.0 150% 200% 22 40 

\) 

;·30.0. 3600 3525 :Z86TS 9.5 34.o-ita·· ... G.. 92:09'Q . 92.2%' '9(7~-·84%-89~ -···~%-· .,_ . .os.o . ··1 
i 30.0 1800 176~ 286T ,5.0 35.0 218 G 93.1~ 93.6% 93.0~ 71% Sl% 86% 89.0 ~20~ 2~ ,9 40 ·.delta \). 
t 30.0 1200 1180 326T l9.0 39.0 2HI 0 92.6cr. 92.9~ 92,4% 589b 70't0 78,. 1~ 0 170% 2409's, 25 50 datta · ,.. 
130.o 900 685 354T ~.o 6:17.o 21s G 89.9"' s1 .3% s1.o~ 50% 62% ~~ 11e.o 150% 200% 22 40 del~ 

Prices and da1e subject to change without notice. 
52 
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BACK-UP PLATE 
(FIBERGLASS REINF"ORCED PLASTIC) 

MACHINED F"RP SURF"ACE 

STEEL HUB 

TEFLON SEAL 

TITLE 
--~----~------------------~~~~ SINGLE TEFlON SEAL 

IMPELLER HUB & SEAL DETAIL 

SCALEr NON£ 

NOT1CCt 

.:.•/ 

BOLTED & ENCAPSULATED 
lYP 4 PlACES ON SEAL 

HOUSING BACK COVER PtAT£ 
(F1BERGLASS REINF'ORCED PLASTIC) 

IMPELLER BACKPL&.TE (STEEL) 

F18ERGLASS REINF"ORCED Pt.AST1C 

APPROVtDr DATEr sHT.r 1 or 1 
. . . 

CEILCOTE AIR POLLUTION CONTROL • '1'111 ...... • M .-.art tl CIUI9t 

--~----~------------------~~~-i~c-U-S-TO __ M_E_R __________________ ~ ~~~~ 
~~~~~~~ ~D~R~A~W~Nr~c~u~o--~c~H~K~'o-.r----~~S-K--8--1 -1--~~--~R-~-.~ 

AfR-tUR£ OYNAIIICS, INC. 

tv. O.&.Tt OtSCR\PTIOK ORWH CHK' ..,.. "CD.CDtC,. ~ ~ 1-D-A-T-Er-8---,2---97-+-D-A-Tt..;..r..;.;.....---f 0 

CAD nrer SK811.0WG [!) CUST. 0 SUB. 



Ceilcote Air Pollution Control 
Air·Cure.Technologies, Inc •. ·.-~~~;~· .. 

SECTION Ill 

·.•)...· 



TABLE AT 

CAPACITY & CHARACTERISTICS 
)ata Applies to Type_s LK, Ll, LN & LO 

ISOLAToR JUl~ CAPACITY FREE HEIGKT(S) ~--
IH f"'UHDS (2) 

..., , IHCHES .x-o--
jE:!C - rr.,_:c , 

g~~ :IEC!! 

"' "ffi 
,.. .t; 

JC 0 i~ JC :5 .... ::::. ..I ..I 
0 ., . v; . JCID 

~: o~"' ... .. a:~ 
:J'"-' O:::E. ~::5 .,om 

)It! i~· o!::! .._::> z:n :a;! _u_. ::; 
:t:tn tnX: . ..I 

1 116 - 78 
3:Y4" -

2 210 - 184 3" 
M 45 325 - 440 

3~" -
-46 -450 - 800 

50 50 - 25 

51 125 - 62.5 
52 200 - 120 
53 300 - 190 5¥'.z" 6" "''•" 
54 500 - 345 

55 700 - 560 
A. 56 1,200 - 1,650 

-~~f ... 4·f ·, 325 260 ~ .i.co. 
·' 

~:?~. ·-.46. 450 360 .. 800 ...... .. .... -i%"' 

ti .·47 . . ·· 600 480 . 1,225 
. :57. 1,100 825 ' 2,130 
-.":·68' . 1,300 1,225.· .. 2,650. 5" 

50 100 - 50 
51 250 - 125 
52 400 - 240 
53 600 - 380 5;.4" 6¥'.z" 

54 1,000 - 690 
55 1400 - l...l2.0 4¥'.z" D 56 2.!.~90 - 3,300 

~ 
.• .. 

650 520 880 :•45. 
46 soo 720. . .1,600 

4~" SV." 
..... . ~- 47 1,200 960 . 2,450. 

.ie. =·.··.57. 2,200 1,650 4,260 

L~J6~7 ... 68 2,GOO 2,450 5,300 4¥4" 51i.z" 

:F 50 200 - 100 
51 500 - 250 
52 800 - 480 
53 1.200 - 760 . 5'"" 6'!." 

54 2.000 / - 1,380 

E 
55 2 800 - 2 240 4~" 
56 4,800 - 6,600 

.. 
45 1,300 1,040 1,760 

"6 1,800 1,440 3,200 .. .,. .. 5%"' 
.. -47 2.400 1,920 4,900-

.r 57 -4,400 3,300 8,520 
.. :-r·:-:··~· 68 5,200 4,900 10,600 s· 5%. 

so 450 - 225 
51 1.125 - 563 
52 1,800 - 1,080 
53 2,700 - 1,710 61/4" 11,'"" 
54 -4,500 - 3,105 

G 
55 6 300 - 5.040 4:Y4" 
56 10,800 - 14,850-

·~~ 
~5 2.925 2,340. . 3;96o 
.(6 4,000 3,200 . 7,200 H'4" 5~" 

: .(7. 5,400 -4,320 11,025 

;,~~~~: 57. 9,900 7,.(25 19,160 4~" S'Va" 

-~~-~1'e:·" •68 11,700 11,025 23,850 51/4" 61/4" 

756 11,450 8,580 17,320 6:Y4" 

757 13,370 10,000 20~ LKH 
H 71/4" 8~" 

758 15,300 11,460 23,090 7¥4" 

~ 17,200 12,900 25,970 UH 

J 7512 22,900 17,160 34,&40 8:Y4" EV" 

ell 

"' l:!: 
~:: til(., 
=>"'-
0'0 

t 1 

1 

2 

4 

g• 

6 
7 
8 
9 

12 

First 2 digits indicate spring designation number. ~dditional digits. if 
.y, indicate quantity of springs used. Different sprangs may be com

bined In an Isolator for special conditions; for example. LKE 552-562 
has two #55 and two #56 springs. 
(2) r{atings listed under "STEADY" are maxima for steady runnin_e appli
cations (no Impact). Ratings listed under '"IMPACT" a~e maJoma for 
Impact applications on punch presses, hamme~. and pulveraze~. 
(3) Static spring deflection In inches- load + Isolator constant. 
(4) Minimum operating height - free height - spring deflection. or di· 
mension shown In referenced column. whichever is f:realer. 
, ... , c;::,.,. h .. l,.,ht ''"'"'""'"" ... 114 Inch. 

TYPICAL PLAN VIEW .OF .. THE rYPts 
LK & Ll ISOLATOR, SI~E E SHOWN.:.· 

---+-;._....-.• -. -V 

~...-----...-...------------U ---------~ 

TYPICAL PLAN VIEW ·oF ·.THE TYPES·;: ..... ··:~f..··~. 
LN & · LO ISOLATOR, SI~E E SHO~N .· 

X-OIA. AD.J. 
BOLT 

TYPICAL ELEVATION VIEW oF· THE .. TYPES 
LK & LN ISOLATOR, SIZE E SHOWN 

X-OIA. ADJ. 
BOLT 

TYPICAL ELEVATION VIEW OF. THE~TIPES_· . 
Ll '&. LO ISOLATOR, SIZE E SHOWN 

. . ~ . . 

TABLE B " 
DIMENSIONS & SHIPPING WEIGHTS 

Dimen. lsolztor Housing Size 
Lette-r 

AA A D E G H J 

s 3-1/4" 4" 6-7/8" 9-1/8" 11·112" 11·112" 13-3/4" 

T 2 2-112 5 5 7 7 7 

u 5-1/8 6-7/8 9-112 11-3/4 14 14 16-1/4 

v 2-1/4 2-3/4 4 5-1/8 6·1 /4 6-l/4 7-318 

w 5/16 9/16 9/16 11/16 13/16 13/16 13/16 

X 3/8 112 518 3/4 1 1·1/4. 1 •• 

y - 5/16 5!8 5/8 3/4. 3/4 3/4 : 

Shipping 
4 7 20 120 

Wt.lb1. 25 55 80 ___:_ 



FAN 1.0. 0.0. B.C. · 
HOlES 

THK 
SIZE QTY · OIA 

0.0. 6 6 10 .3/8 9 8 . 7/16 1/4 

I 8 8 12 .3/8 11 8 .. . 
B.C. 

10 10 14 .3/8 1.3 12 . .3/8 

I. D. 12 12 16 3/8 15 12 .. .. 
; 14 14 18 3/8 17 12 .. .. 

16 16 20 3/8 19 16 1/2 .. 
-
~ 18 18 22 3/8 21 16 .. .. 

\ 
20 20 24 3/8 23 20 .. .. 

v \. 24 24 28 3/8 27 20 .. .. 

II! ~ 
30 30 34 3/8 33 28 .. .. 
36 36 40 3/8 39 32. .. .. 

42 42 46 3/8 45 36 .. 5/8 
I + I 48 48 54 3/8 52 44 9/16 .. 

!J~ 
54 54 60 3/8 58 44 .. .. 

\ 60 60 66 3/8 64 52 .. .. " 

~ 
I 

72 72 78 .3/8 76 so· " .3/4 
.. 

NOTES 

/ 
1. ALL DIMENSIONS ARE IN INCHES. 

............ 2. FLANGE DIMENSIONS ARE IN ACCORDANCE WITH - TABLE-2 IN PRODUCT STANDARD ·Ps 15-69. 

3. FLANGES ARE FURNISHED .-DRILLED ONLY WHEN 
SPECIFIED ON THE FAN DRAWING. 

4. BOLT HOLES STADDLE NATURAL CENTERLINE$. 

TITLE SCALEs NONE APPROVED: I DATE: I SHT.s 1 OF' 1 
INLET FLANGES 

NOTICEs CEILCOTE . AIR POLLUTION CONTROL 
'IMOI IAA- • toe "-""' W CIUOtC 
... I'OWII- _,.._ rl • Ul&loQ le 'l'Ool AIR-CURE DYNAMICS, INC. CUSTOMER -.utle.- .. IC-IIC~Ifll 
....C_IINI._Wit_IC_. 
.. IIWhl •• - .,... ,,..nu rae "" .. DRAWN: CUD ICHK'D.s ~FAN F -11 ROV. r--~ eiiC- ICIKn te. STD. ..... -. ·- nRWN CHI('O 
_,.,. " aacerc .,. PGUJ~t- coon-. 

5-21-98 I DATEs "rt:>,..,tnTt('\tr.t DATEs 
·-- ,........ . 



[ 1 
~--~------~----1102 REF-----------~ 

r 43 
l,r- 2" THK.· FIBERGLASS 

/ 

ACOUSTIC INSULATION 
W/ 1/8. THK. FRP 

. PROTECTION SKIN 

~-~~.~~=-~~~~~,--/_L.-.--~--~ 

~39~1 ~ ,. ~ 
~ \ v- FLANGED 

,. \\ / ACCESS ' 
\ DOOR 

, I, '\r 
~/r\.~)---ll--t ~ 

(7 ' I ' I } 1 00 ~ REF 

72 REF. 

71 ~ REF 

60 / 

~-----------------100------------------~ 

NOTES: 
1. ALL TABLED DIMENSIONS ARE IN INCHES. 
2. ALL DISCHARGE POSITIONS & ROTATIONS ARE VIEWED FROM THE SHAFT END. 
3. FAN BASE SANDBLASTED AND EPOXY COATED PER CEILCOTE STANDARD 

TYPE "B" PROCEDURE. 
4. FAN TESTED AND BALANCED AT OPERATING SPEED. BALANCE TOLERANCE 

NOT TO EXCEED 0.078 IN/SEC VELOCITY. 
5. EXTENDED GREASE FITIINGS. 
6. GASKET -MATERIAL EPDM, ALL HARDWARE 316 S.S. 
7. ALL INTERNAL SURFACES COATED WITH CARBON GEL WITH EMBEDDED 

S.S. GROUNDING LUG STRAPPED TO BASE. 
8. BEARINGS - DODGE SAF - 200,000 HRS L-1 0 LIFE. 
9. MOTOR BY INDUSCO, INC., MOUNTING BY CEILCOTE. 
1 0. MOTOR. VANE DAMPERS & FLEXIBLE CONNECTORS BY OTHERS. 
11 .. ADJUSTABLE SHEAVE DRIVE NOT RECOMMENDED ON MOTORS 25 HP & OVER. 

' 

LND-55 

~ 

' z 

-o.n 
I =· 

3 

~ 
0 
t-
0 
2 r 
I 
I 

~l 
I = 3 

..... ...-, 
I 

0 

3 

""' or) 
I 

~ 

LND-54 

-.n 
I = 

., 
FAN SPECIFICATION 

1------------- 95~ REF ----------, FAN MODEL CLUB-5425 

f"--28- NO. REQ'D. TWO (2) 

E :~~ lllriNLET FLG. ARRANGEMENT 1 E UNITIZED o . DRILLED 
· · · PER STD. HOUSING MATERIAL . DION. 9300 W/ NYA 

- PS 15-69 IMPELLER MATERIAL ATLAC 580 
~ - ._ .___.. l----------------:-~----

ROTATION cw 
DISCHARGE POS. BAU 

FRP OSHA BELT 
~ = = == ----..- CONSTRUCTION CLASS W (W/ CENTER STif 

! & SHAFT GUARD 
W/ TACH. :OLE 

r-316 
I 
I I 
I 

H=G=-=~~ ~--lBJr--ll>- 54 60~ 
-H- 8 .._ ~ - t - ~~ 11" 

n--, ! II .-r lr: , 5/8" THK. 

L._ IL _] I II FLG. 

. ,__...,. ..,._ I_.__ ,... ~ w. . 
r · l- 1 { · ~ ~ 2" 150# 

I I FLANGED 

+i:==========l!======t=====l4- DRAIN 
I 

1- 22~ 11~ TYP ~~-41~ ~-------- 82~ 

1-------------- 84~ . 

-.n 
I 

= 

COLOR GREEN I 
CFM 49,400. I RPM 1155/1175 ~ 
TEMPERATURE: 68 Deg F DB 68 Deg F 

~ ACTUAL STD (7o• 

AIR DENSITY 0.072 LB/CF 0.075 LB/ 

STATIC PRESS 15.0" W.G. 15.57" W.< 

BHP 145.9 BHP 151 .6 BHF 

FAN ACCESSORIES 

INLET FLANGE X I OUTLET FLANGE I > 
FLANGE DRILLING I x liN LET I x our: 
FLEX. CONNECTOR 1-liNLET 1- OUT' 

SHAFT MATERIAL CARBON STEEL 

SHAFT SEAL YES 

GUARD: I X BELT I X SHAFT 

MTR. & DR. CANOPY NONE 

ACCESS DOOR YES - FLG'D EXTENDED 

INTEGRAL DISCHARGE - . TYPE 1 · - TYPI 

FLANGED DISCHARGE - TYPE 3 - TYPE 

TRANS. DRILLING - INLET - OUT 

TRANS. ATTACHMENT BOLTING NONE 

MOTOR RAILS YES - ADJUSTABLE 

DRIVE FIXED V-BELT - S.F. 1.5 

VIBRATION MOUNTS (B)LND-54 & (3)LND-

MOTOR SPEC STANDARDS 

3 I 
:z: 
-' 

HP 200 (BY OTHERS) x INLET FLG. F-

I 

t 
~ 
I 
(/) 

z 
~ 
l.L. 

eJ 
~ I 

I = 3 

I.ND-54 

X 
-o.n 

I 
= 3 

DATE .J'-8·2ocu 

sv#5 

NOT APPROVED 
FOR FABRICATION 

APPROVED 
FOR FABRICATIO;-.J 

RPM 1800 X OUTLET FLG . .F 

FRAME SIZE 447T TRANSiTIONS 1 

VOLTAGE 

PHASE 

CYCLE 

ENCLOSURE 

WEIGHT 

// P.O. NO. 

LBS. 

CUSTOMER INFORMATION 

IE20119 
CEILCOTE WILL SUPPLY SECOND DRIVE, AFTER FIELD PERFORMANCE TEST. IF 
FAN RPM HAS TO BE ADJUSTED. DRIVE MOUNTING BY OTHERS. VIEW z-z 

DISP. DRAWING STATUS 
TAG: (1) OCF-HW-1 & (1) OCF-HW-

DATE F.O./S.O. 
12. FAN 'Iff. = APPROX. 5,000 LBS. (LESS MOTOR). 

REV. DATE DESCRIPTION DRWN CHK'D 

-
ISOLATOR LAYOUT 

TITLE 
CLUB-5425 FAN 

UNITIZED BASE - 1 E ARRANGEMENT 

CUSTOMER INDUSCO ENVIRONMENTAL SERVICES, INC. 
R.M. CLAYTON W.W.T.P. 

ATLANTA, GA - . 

SCALE: N.T.S. 

NOTICE: 

THIS ORAWlNC IS THE PROPERTY Of CDLCOTE 
AIR POllUTION CONTROL IT IS lOANED TO 'I'O'J 
SUB.£CT TO REl\IRN ON DOlAND. THE CONTENTS 
ARE CONFlO(NnAl AND IJUST NOT 8£ COPIED 
OR QVEN TO »>Y THIRO PAROCS FOR US£ OR 
EXAioiiNATlON UNLESS OTH(RWIS( ACR£(0 TO IN 
v.RITINC BY CEILCOT! AIR POllUTION CONTROL 

NO. 66368 I 7765 

APPROVED: I DATE: SHT.: 1 OF 4 

CEILCOTE AIR POLLUTION CONTROL 
14955 Sprogue Rd. Suite 250 Strongsville, Ohio 44136-175~ 

DATE: 3/6/00 I DATE: 

DRAWN: GB I CHK'D.: 

I 66368-1 r I' 
CAD F1le: 66368-1.DWG 0 CUST. 
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VJ 

Customer : Pizzagalli 
Item number : Headworks 
Service 
Vendor reference: 0653-00083 
Date : April 14, 2000 

I~ Ingersoll-Dresser Pumps 

Capacity 
Head 

: 741.0 USgpm Specific gravit~ 1.000 
: 70.00 ft Pump speed : 1750 rpm 

Pump size & type: 6X4X1 0 GRP 
Based on curve no.10GRP.E1 
Number of stages: 1 

CURVES ARE APPROXIMATE, PUMP IS GUARANTEED FOR ONE SET OF CONDITIONS, CAPACITY, HEAD, AND EFFICIENCY 
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Capacity- USgpm 

Windows Hydraulic Selection V3.00, Output Module V2 36 



I ;} Ingersoll-Dresser Pumps Hydraulic Datasheet 
Customer : Pizzagalli 
Customer reference 
Item number : Headworks 
Service 

Operating Conditions 
- ---------- -----

Capacity : 741.0 USgpm 
Water capacity (CQ=1.00) 
Normal capacity 
Total Developed Head : 70.00 ft 
Water head (CH=1.00) 
NPSH available (NPSHa) : Ample 
NPSHa less NPSH margin 
Maximum suction pressure : 0.0 psig 

Liquid type 
Temperature I SG 
Solids diameter 

Liquid 

:Water 
: 60 OF .· I 1.000 

Viscosity I Vapor pressure : 1.0 eSt I -

Pump I Stages : 6X4X 10 GRP 
Based on curve no~ 10GRP.E1 
Vendor reference : 0653-00083 
Date : April 14, 2000 

Materials I Specification 
~- ·--- ------ ---------- - - -----------
Material column code : VE 
Pump specification 

Other Requirements 

Hydraulic selection : No specification 
Construction : No specification 
Test tolerance : No specification 

I 1 

Driver Sizing : Max Power(MCSF to EOC)with SF 

Performance 

Hydraulic power 
Pump speed 
Efficiency (CE=1.00) 

: 13.10 hp 
: 1750 rpm 
: 74.8 °/o 

NPSH required (NPSHr) : 16.2 ft 
Rated power : 17.5 hp 
Maximum power : 19.2 hp 
Driver power : 25.0 hp /18.6 kW 
Casing working pressure : 33.0 psig 
(based on shut off @ cut dia) 

Maximum allowable : 100.0 psig 
Hydrostatic test pressure : 110.0 psig 
Seal chamber pressure 

20 
0. 
.c. 15 
Q; 10 :: 
0 

(l.. 5 

0 

Impeller diameter 
Rated 
Maximum 
Minimum 

Minimum continuous flow 
Maximum head@ rated dia 
Flow at BEP 
Flow as % of BEP 
Efficiency at normal flow 
Impeller dia ratio (rated/max) 
Head rise to shut off 
Total head ratio (rated/max) 

--t---- ~....... owe ,. 
-- --

1-

--1--
·-1--· 

--1-

:9.19 in 
: 10.75 in 
:8.00 in 

: 232.4 USgpm 
: 76.3 ft 
: 918.5 USgpm 
:80.7% 

:85.5% 
:9.0% 
:63.2% 

--

--
-----== 
--
~ 
··-

200 CURVES ARE APPROXIMATE. PUMP IS GUARANTEED FOR ONE SET OF CONDITIONS. CAPACITY, HEAD. AND EFFICIENCY 1 QQ 

"0 
ro 
Q) 

:I 

180 1----

1--

160_ r--
1- ---· 
I-

140 ~-
1-

100 

80 1:9.19 1n Rate 

60 

0 400 

--- -_1----· ------ -::_ ------==--- ·- __ -
·- ... -- 1-- -- -- ---:=~. - ... - = - -- - 90 

----
1------ ----· ----· - ~=c-· .. _::_ 

r- :_- -=-= 8Q 
---== 

---~-- 70 
iuClency 

60 

50 

40 
---

30 ----......__, 

40 
¢::: 

20 I 

--~ -
..... 
I 10 (/) 
a.. 
z 0 

800 1200 1600 
Capacity- USgpm 
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I ) lngersoii·Dresser Pumps Construction Datasheet 
Customer : Pizzagalli 
Customer reference 
Item number : Headworks 
Service 

Construction 

Nozzles Size i Rating l Face/ Pos'n 

Suction 6inch 150# I 
Discharge 4inch 150# i 

I 

FF I End 
FF 1 Top 

I-" . -·. --------------~ 

Casing mounting : Foot 
Casing split : Radial 
Impeller type : Semi-open 

Pump I Stages : 6X4X 1 0 GRP 
Based on curve no.: 1 OGRP.E1 
Vendor reference : 0653-00083 
Date :April 14, 2000 

Driver Information 

Manufacturer -
Power : 25.0 hp /18.6 kW 
Service factor : 1.15 
Speed : 1800 rpm 
Orientation I Mounting : Horizontal I Foot 
Driver Type : NEMA 
Frame-size I material : 284T /Iron 

I 1 

Bearing Type (RadfThr) : Single Row Double Ro~ 
Bearing lubrication -

Enclosure : TEFC-PE 
Hazardous area class - D\\1 2. C L,\SS I G-e.ooP D 
Explosion 'T rating - 'I 2. B Rotation (view from cplg) : CW per Hyd. Institute 
Volts I Phase I Hz : 2301460 I 3 I 60 

Materials Amps-full load/locked rotor- I -
~------------------------------------4 

Casing : Vinyl Ester Motor starting : Direct on line (DOL) 
Impeller : Vinyl Ester 
Case wear ring 
Impeller wear ring 
Inducer 
Shaft 
Sleeve 

: 316SS 
:Ryton 

Baseplate, Coupling and Guard 
~------------------------------------~ 

Baseplate type : Moldea w/ drip pan 
Baseplate material : Z t ,glt:;::'c-At'G:. 
Coupling manufacturer : T.B. Woods 
Coupling size -
Coupling I Shaft guard : Steel 

Weights (Approx.) 

Bareshaft pump(nett) : 195.0 lb 
Baseplate(nett) : .-.,_ 400 ~ 
Driver(nett) : 390.0 IQ 
Shipping gross weight/val.: 9B'blb I 0.01 cu.ft 

Insulation : CI.F 
Temperature rise : 80 oc 
Motor mounted by : Others 

Seal, Gland and Piping 

Arrangement : Single outside 
Size : 1.875 inch 
Manufacturer I Type : Durametallic 
Material code (Man'f/API) : E75--i 
Internal neck bushing : None 
Gland material : VinyiEster 
Flush : 0.25 inch NPT 
Vent -
Drain -
Auxiliary sealing device : NIA 
Seal flush plan : None 
Seal flush material -
Aux seal flush plan : None 
Aux seal flush material -

NOTES:1. Consult the instruction booK 6. AR heMs in flanges straddle 11. Piping. foundations, and system 
design are the responsibility before instaUing the pt.mp. the cantetfines.. 

2. AJJow &nm (0.25 inch) for 7. Do not install metal fittings 
variation of nozzle faces. centeni'le diradJy into pipe taps on 
height, foundation holes. and other nonmetalfiC parts. 
nomnat dimensions. 8. Foundation bolts and piping 
3. Use fuU face gaskets on suction ahoukf not be set rigidly l.6ltit 
and discharge flanges (.1r min. receipt of equipment 

d others. lngersoU-Oresser 
Punp data and comments are offered 
as an aid. but Ingersoll-Dresser 
Punp cannot assume responsibility 
for the system design or operation. 
It is recommended that a 

I RAC 
I-

thickness). Gasket hardness must be 9. Allow a minimum of 19mm 
60 to 70 durometer. (0. 75 inch) under baseplate for 

specialist skilled in this area be 
consulted to ensure a successful AUXJUARY CONNECTIONS 

4. Do not torque external fasteners adjustment and grouting. nstallation. b- 1fZ' NPT Casing Drain Tap 
and pump connections to more than 10. Motor dimensions shown are h- W NPT Discharge Gage Tap 
30 foot-pounds. maximum expected. Refer to 
5. Use flat washers behind flanges. a certified motor drawing for 

exact dimensions, if required. 
---23.50----3.5Q---28.1~ 

~ 4·
00 

- I "'- Shaft Gap J} Main !=onduit Box 
-r-----.,-' --h l FarStde 

r 
.F.:.itv I ' -: ! 
'· 1.... I , I t ' 

'-8.12-10.62..: I ! :......4.~-150# FF ANSI ,m. Disd'large Flange 
I I : 
I I ' 
1 I " : ,.6.00. 150# FF ANSI 
~ ! \! Suction Flange 

27
1

50 I-+ :::==-~+:- :::1- -l"\-rt~--:-= ___:_ I' : 

~ 13 50 ~~ ~;p;"t-~-~ \-;-~~ .r~-~~ 1 14.50 : 
-----.C';~ (Studded)· Stud 

~ i projectiOn= 2.75 

.L. . \o 1 1~o/ 
·; : 10 oo -~ :.t:::.:--l· ~Jv~~ ~ ~=". ~ ,. 7.00 · 21.-50 

1
14.00 '\.; ·;-_.J-;: ' i '.L=- ::::; ; I ' 

4.00 ' ! i '-------- b .-.; : 
:~~ 
~ ... ,.o-

21.0 

A-k- t: )..J u 

. '\. - L , . '-c::-'~ . l ; ~~~~-~'------· \1 ~ • 
ol r. + ;._(4)~x.t.o ,f,~tPY' 
1' D ~~ "'"'~ '-.Q. 2 .15~ .----..., --------. '! FoundatiOn Bolt Hoies - -55" ss,s 
~Base with Integral Drip Pan • ~ -------
A 314- NPT baseplate dratn tGQ H 

tap COMedian is located 
21 1 1 I' oia of the baseplate 
at the center of the pump end. 

REFER TO FACTORY FOR ANY (j DIMENSIONS 

All dimensions are in inches unless otherwise specified Page 33 
-· 
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lngersoii·Dresser Pumps 

~OTES: 1. Consult the instruction book 
before installing the pump. 
2. Allow 6mm (0.25 inch) for 
variation of nozzle faces. centerline 
height. foundation holes. and other 
nominal dimensions. 
3. Use full face gaskets on suction 
and discharge flanges (.12" min. 
thickness). Gasket hardness must be 
60 to 70 durometer. 
4. Do not torque external fasteners 
and pump connections to more than 
30 foot-pounds. 
5. Use flat w~shers behind flanges. 

,.-

6. All holes in flanges straddle 
the centerlines. 
7. Do not install metal fittings 
directly into pipe taps on 
nonmetallic parts. 
8. Foundation bolts and piping 
should not be set rigidly until 
receipt of equipment. 
9. Allow a minimum of 19mm 
(0.75 inch) under baseplate for 
adjustment and grouting. 
10. Motor dimensions shown are 
maximum expected. Refer to 
a certified motor drawing for 
exact dimensions, if required. 

11. Piping. foundations. and system 
design are the responsibility 
of others. Ingersoll-Dresser 

Full Page GA Drawing 

Pump data and comments are offered 
as an aid. but Ingersoll-Dresser 
Pump c;::annot assume responsibility 
for the system design or operation. 
It is recommended that a 
specialist skilled in this area be 
consulted to ensure a successful AUXILIARY CONNECTIONS 
installation.· b- 1/2" NPT Casing Drain Tap 

h- 3/8 .. NPT Discharge Gage Ta 

t:;~23.50----· '3.~ 28.19 -j 

_.-4.00-150# FF ANSI l 4
·
00 

1 Shaft Gap I - Main Conduit Bo 
Discharge Flange --.------r--:--r- h Far Side 

··j[Y: 11_ ·1-- -- t .... 
_...,.6.00 - 150# FF ANSI 

Suction Flange 
(Studded) - Stud 
projection = 2. 7 5 27·50 ~~ -: ~?~~~-~ ~r~r£Dm~~~~ ~- - --~ 14

·

5

:1.50 

14r1~~- ~T;~~-,~~ I .. J _i~::~--~-:x~7r 
P.L,~~ . - Z,"lS ~~t=--~-. ~ . · ... ~--·~:-=·~--~-====·-~J ·,Fo~~~~;io~ ~~:~~· ·l:s•ler 

Ill& g'J 11 BaSe with Integral Drip Pan(_~--~ . . ....... . . . . . ~ ----------------
A 3/4 .. NPT baseplate drain (d) 
tap connection Is located At e~ ~ 
..... t1 a II tltz:a of the baseplate 

·at the center of the pump end. 

All dimensions are in inches unless otherwise specified 

Customer -~pj;'~~Q;ni I Pu~p si~~ &·typ~- . - ---~6X4X10 GRP 
Item number : Headworks 

1 

Pump speed I Stages : 1750 rpm I 1 
Service Flow I Head : 741.0 USgprrf 70.00 ft 
Customer PO# Driver power I Fratne : 25.0 hp I 18.6 kVIJ 284T 
Vendor reference : 0653-000B:Rev. A j Volts I Phase I Hz : 230/460 I 3 I 60 

Copyright (C) 1995 - 1998 Ingersoll-Dresser Pump Co. All rights reserved 

DIMENSIONS CERTIFIED FOR CONSTRUCTIO 
WHEN PROPERLY ENDORSED BELOW 

REFER TO FACTORY FOR ANY(*) DIMENSION 

o~awing number 
Date 
Certified by I Date : 

Seal type 
Seal flush plan 

:April 14. 2000 

:RAC 
:None 

Windows Hydraulic Selection V3 00, Output Module V2.36 



PART. NO. I 
0319 
0573 
0575 
0871A 
0871B 

0883 
0975A -
1063 
1109 

1129 
11A9 
12ASA 
1332A 
13328 

14A5 
1802A 

= 
1895 
19A19 

19A4 
201A11A 
201A118 
20A11A 
20At1D 

20A11E 
20A19 
23A4 
2469 
2584B 

GRP FIBERGLASS PUMPS 

GROUP 2 3x1.5x1 0 GAP· 
-4-x:3x1 () GAP" 

6x4x10 GAP 

---··------ ---------------.. 

DESCRIPTION PART. NO. DESCRIPTION 

VENT 2584C GASKET -BAG. HSG. TO SUPP. HD. 
BEARING END COVER 25840 GASKET -SEAT TO GLAND 
COVE:'l-5HORT 2584E GASKET -IMPELLER TO SL::='IE 
FUNGECi-PUMP END 2584F GASKET -IMPELLER NUT 
FUNGE::I-COUPLJNG END 25A13 SLINGER 

BEARING HOUSING FOOT 25A19 THRUST BEARING 
GLANC-CLAMPED SEAT 2693 IMPELLER NUT 

-~ 27A19 RADIAL BEARING 
SUPPCRT HEAD 2807A SHAFT 
BEARING HOUSING 2888 WASHER-IMPELLER 

IMPE:.~;:::; 2888A WASHER-ECCENTRIC 
COUPLING KEY 30A7B PLUG-BAG. HSG. DRAIN 
WASHE."-GLANO 35A2API BOLT -BAG. HSG. FT TO BE'J 
LOCKNUT -IMPELLER 35A2B BOLT-BAG. END CVR. 
LOCKNUT -BEARING END COVE." 35A2C BOLT-FOOT TO BAG. HSG. 

LOCK~ 'lASHER-CASING 35A2E BOLT -JACK-COVER 
MECt-;ANICAL SEAL-OUTSIDE 35A2G BOLT -SUPP HD. TO COVE:'l 

' ~• '~"~ ~~· ·~ ·~ 35A2J BOLT -BAG. HSG. FOOT -JACK 
SLEEVE 36A2 BOLT-BAG. END CVR.-JACK 
LOCK~JUT 38A4 NUT-CASING 

JAM NUT -BAG. HSG. FOOT 38A4C NUT-GLAND 
UPSEAL-PUMP END 38A4D NUT -ECCENTRIC WASHE::I 
UPSE/.L-COUPLJNG END 61A3A STUD-CASING TO SUPP HD. 
0-RING-COVER 61A3B STUD-ECCENTRIC WASHE:'l 
0-RING-BRG. END COVER 62A3A STUD-CLAMPED SEAT GLAND 

0-RING-FUNGER 62A38 STUD-SUCTION FLG. 
LOCK'tiASroER-BEARING -~ 

JAM ~lCT -BAG. END COVE: A 67A7 STREET ELL-VENT 
CASiNG 
GASK::7 -COVER NOSE 

NOTE: (1) Not shown c~ tre drawmg. 
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I 

GAP FIBERGLASS PUMPS 
PUMP NOZZLE LOADING 

GROUTED NON-METALLIC BEDPLATES 

PUMP Forces-Lbs. Moments-Ft. Lbs. 

Fx I Fy Fz Mx My 

1112x1 xS Suction 100 I 100 200 100 150 
DISCh. 30 I 300 100 100 150 

3x1 112x6 Suction 150 130 265 210 205 
01sc:1. 120 I 400 120 210 100 

3 x 2x 6K Suction 2CO I 200 300 300 150 
Disch. 100 I 300 200 100 150 

11hx1x8 Suction 150 I 100 200 100 150 
Oiscn. 80 I 300 100 100 150 

3x 11hx 8 Suction 150 100 200 200 200 
Disch. 90 I 200 100 150 100 

3x2x8 Suction 180 140 230 245 230 
DISCh. 110 I 275 115 325 130 

4x3x8 Suction 250 200 300 300 300 
Disch. 140 400 200 300 250 

2 X 1 X 10 Suction 115 I 35 135 130 150 
Disch. 45 180 110 130 60 

3x1 1hx10 Suction 160 130 250 200 200 
Disch. 60 250 150 200 150 

4 X 3 X 10 Suction 250 I 200 300 300 300 
Disch. 130 400 200 300 250 

6 x4 x 10 Suct1on 300 200 400 300 350 
Disch. 150 I 400 200 300 250 

3 X 11/2 X 13 Suct1on 140 I 130 250 200 200 
OtSC!"I. 55 245 140 200 115 

4 X J X 13 Suct1on 250 200 300 320 300 
D1sch. 130 I 400 200 320 235 

8 X 6 X 13 Suction 300 500 500 500 350 
Disch. 200 I 400 350 500 250 

12x10x15. Suction 320 I 585 5a5 500 200 
12x10x15M DISCh. 230 I 340 300 500 145 

Mz 

80 
1CO 

105 
ns 
1CO 
100 
1C{) 
150 

80 
100 

8S 
115 

150 
170 

55 

35 

80 
120 

150 
15() 

160 
200 

80 

120 

150 
15V 

350 
250 

4CO 
350 

Values g1ver. are for forces or moments acttng alone at the suc~1on or diSCharge flan~e. In 

combination for;:es and moments musi be reduced so that: 

I 
fJ 

JFxdl +~+~+ /Mx::l +~+ IMzdl +~+~-t- IFzsl + IMxsl +~+~ ~1.0 
F.(dmax Fydmax Fzdmax Mxc-ax Mydmax MZCr.1ax Fxsmax Fysmax Fzsmax Mxsmax Mysmax Mzsmax 

Page 38 



Motor Performance Page 1 of 2 

MOTOR PERFORMANCE 
' - ~ - - • v .. - • ... ~ - ~ 

7970 MCD! C25P2C 3 TCE 284T 

ss79 11 

HP: i 25 I 
I POLES: 14 ! 
I VOLTS: ; 460 I 

HZ: ; 60 I 
I SERVICE FACTOR: . 1.15 I 
I EFFICIENCY (%): 

S.F. ; 92.6 I 
FULL i 93.6 I 

L_ 3/4 i 94.0 I 
1/2 i 93.8 

1/4 : 90.8 I 
I POWER FACTOR:(%) 

S.F. ! 86.3 I 
I FULL ! 85.4 I 
r 3/4 .! 83.5. I 

1/2 I 76.7 _j 
1/4 l 57.5 I 

I NO LOAD : 5.5 I 
I LOCKED ROTOR 1 38.7 I 
I AMPS: 

S.F. ;34 I 
FULL : 29.3 i 

3/4 'i 22.4 j 

1/2 1 16.3 I 

! 1/4 1 11.2 I 
I 

i NO LOAD ! 8.9 .. I I 

I LOCKED ROTOR I 182.3 I 
I N EMA CODE LETTER jG I 
I NEMA DESIGN LETTER 18 I 
I FULL LOAD RPM 1 1775 I 
[ NEMA NOMINAL EFFICIENCY(%) ; 93.6 I 
[ GUARANTEED EFFICIENCY(%) I 92.4 I 
[MAX KVAR ! 6 I 
( AMBIENT (ttC) ,, 40. I 
( ALTITUDE (FASL) 1 3300 ! 
( SAFE STALL TIME-HOT (SEC) i 30 I 
(SOUND PRESSURE (DBA@ 1M) : 70.2 I 
(TORQUES: 

[ BREAKDOWN{% F.L.} ~ 250 J 
[ LOCKED ROTOR{% F.L.} ; 180 I 

I 
I 

[ FULL LOAD{LB-FT} , (a i 
l he Aoove Oara I~_L.YQ~~J.. ~mewave Power~nl~!?~ N9teq Qth_~f\tJ_1$_e 
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Nameplate Page I of I 

NAMEPLATE DATA 
- - ~ -

il CATALOG NUt.IBEC< ! C25P2C ·li 
MODEL I 79io ,.,k01l FR I 284 ii T ~ TYPE I TCE II ENCL i TE li 

SHAFT i 6310-2Z-J/C3 :1 
OPP I 6210-2Z-JIC3 il END BRG END BRG 

~ 
MAX I II .l PH 3 

I 
40"C ID# AMB II 

INSUL CJ DUTY ~ C:JNT ·1: CLASS 

HP i 25 !I RP'.I I 17i5 il HP RPM 
I 

VOLTS I 460 I 
I 

VOLTS 

FL. i 29.3 I 
FL 

AMPS AMPS 

SF ! l SF 34.0 AMPS AMPS 

i ,, I r II I, SF DESIGN CODE SF 115 DESIGN a CODE G 
NEMA NOM NOM NEMA NOM i 93.6 I 

NOM i 85.4 ·I EFFICIENCY PF 
EFFICiENCY PF 

GUARANTEED· MAX 
GUARANTEED MAX HZ 

I i I 
HZ c:6o h EFFICIENCY KVAR ~· 

EFFICIENCY .C92·4 KVAR 6.0 
I 

:..JL DATA (IF APPLICABLE): 

~= ........... ]) 
DIVISION I CLASS I = GPOUP I 

I TEMP CODE ::rg,e. CLASS II GROUP II 

VFD DATA (IF APPLICABLE): ;I VOLTS 

AMPS 

TORQUE 1 TORQUE 2 

VFD LOAD TYPE 1 VFD LOAD TYPE 2 
i VFD HERTZ RANGE 1 VFO HERTZ RANGE 2 

I 
1 VFD SPEED RANGE 1 VFD SPEED RANGE 2 

~ I I ~ 
499495 

II 
1V MULTI LD DOL 

1m I!! I I ,/ \ U.S. ELECTRICAL MOTORS 
I •MOTORS. DIVISION OF EMERSON ELECTRIC COMPANY 

\~.' ST. LOUIS. MO 
'~/ loMioRSON 

TYPICAL NAMEPLATE DATA 
ACTUAL MOTOR NAMEPLATE LAYOUT MAY VARY 

I SOME FIELDS MAY BE OMITTED 

ljo_rne ~_ail 

Copyright© 2000 U.S. Electrical Motors, All rights reserved 
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Configuration Data 
Model 

liquid End 
See next page for complete liquid end 

specifications and selection. 

Specifications 
Strokes Per Stroke Length 

Minute (Adjustable) 
(Adjustable) Recommended 

Series Min Max Minimum 

IV IV1 
_{'( 

C11, C71, C91 --C 12, C72, C92 1 100--C13, C73, C21- ....-........... ,........ 
,.... 

1{77 1 100 10% 

r--

:LMI 
MILTON ROY 

Average 
Input Power Shipping 
@Max Speed Weight 

~ ~ 
~4 watts 20 ,lbs (9.1 kg) 

87 watts 28 lbs (12.7 kg) 

Dc.t3. Sheet 
Series·C 

Electronic Metering Pumps 

Dimensions 

• OWnenstons shown are 
maximum for largest liquid 
end available. 
These dimensions vary 
depending on the liquid end 
selected. 

6 30" 
160mm 

14.30" 
(363mm) 

1.. (11!·.;~m) J 
4.70" 

(119mm) 

-l 
7.50· 

(190mm) 

5.16" 
(131mm) 

8 Post Office Square 
Acton, MA 01720 USA 

TEL: (978) 263-9800 
FAX: (978)264-9172 

http://www.lmipumps.com 

Replaces same of Rev.C 9/97 
1712.0 10/99 



Configuration Data & Materials of Construction 
Drive Liquid Size Materials of Construction Tubing & Connections 

A.ssembly End No. Code Head & Fittings Balls Llquifram™ Seal Ring ~ccessory Discharge Suction 
C90 []- ----------
ClO []- 297 0.9 316 S.S. 316 S.S. Fluorofilm™ 316 S.S. Pi~e 114" NPT M 

~0- 94S** 0.9 PVC Ceramic Fluorofilm TM PTFE 4FV Pipe 114" NPT M 

r---....... 360SI t 1.8 Acry_lic/PGC Ceramic Fluorofilm TM PGC I Polypref«l 4FV PE.375"~ 
~ 1.8 PGCIPGC Ceramic Fluorofilm TM PGC I Polypref® 4FV ~0.0. 

C91 0- 362SI 1-~ PVOF I PVOF Ceramic Fluorofilm TM PVDF I Polyprel~ 4F~ ~ PE .375" 0.0. 
C920- :163SI 1 1.8 ---.al PVOF Ceramic Fluorofilm™ PVOF/ PT~ ~v PE .375" 0.0. 
C71 0- 277 1.8 316~ 316 S.S. Fluorofilm™ ~ Pipe 1/4" NPT M 
C720- i'1FS 1.8 Acrylic/PVOF ~ 

~ Hypalon~ 4FV PE .5" 0.0. Vinyl .5" 0.0. ~ 

C110- i'1S 1 1.8 Acrylic/PVC Cera~ -=~lm™ PTFE 4FV PE .5" 0.0. Vinyl S 0.0. 
C120- i'2S 1 1.8 PVC ....., ~mic Fluoromm--. ...... PTFE 4FV PE .5" 0.0. 

i74S** 1.8 ~ Ceramic Fluorofilm TM ~ 4FV Pi.Q_e 1/4" NPT M 
i75HV 1.8--~y_Qro_pylene 316 S.S. Fluorofilm™ PTFE -~ PE .5" 0.0. ViQYI .938" 0.0. 
irss 1 ..... .........,.,... Polypropylene Ceramic Fluorofilm TM PTFE 4FV._.. ~ PE .5" 0.0. 

-~ 1.8 P.cryliciPP 316 S.S. Fluorofilm TM Hypalon~ PE .5~J .938" 0.0. 
~ ?9 1.8 UHMW PE Ceramic Hypalon~ Hypalon~ PE .5" 0.0. Vi~ 

.. --............. :310SI 1 3.0 Acrylic/PGC Ceramic Fluorofiim TM PGC I Polypre~ 4FV PE.375"0~ -~1 3.0 PGC/PGC Ceramic Fluorofilm™ PGC I PolyQre~ 4FV ~D. 
312Sil"""' ~ PVOF I PVOF Ceramic Fluorofilm TM PVOF/ Polypref® 4FV....., ~ PE .375" 0.0. 

C930- :313SI 1 3.0----~/PVOF Ceramic Fluorofilm TN PVOF I PTFE- ~ PE .375" 0.0. ...,.... -trv 

C73 0- 20HV 3.0 A~ 316 S.S. Fluorofilm™ ~ PE .5" 0.0. VinY! .938" 0.0. 
C130- 20S** 3.0 Acrvlic/PVC -......... Fluo~...-.. 1111"""" Hypalon• 4FV PE .5" O.D. Vinyl .5" 0.0. ~ 

:24 3.0 PVC Ceramir rofilm™ PTFE Pipe 1/2" NPT M 
:25HV 3.0 Poly_Qro_pylene -~ Fluor~ ..... PTFE PE .5" 0.0. Vinyl .938" O.D. 
:25P 3.0 Pol ~ Ceramic Fluorofilm TN ~ Pi~e 1/2" NPT M· 

~?5T 3.0 - ~ro_pylene Ceramic Fluorofilm TM PTFE -~ PE .5" 0.0. -2GS** ~ PVC Ceramic Fluorofilm™ Viton411 4FV ._... ........___ 
PE .5" 0.0. 

~ 3.0 316 S.S. 316 S.S. Fluorofilm™ PTFE P~M .. Ill..~ 29 3.0 UHMW PE Ceramic Fluorofilm ™ Hypalon11 PE.5"0.0~ ,, 
....._ 

~n G.O Acrylic/PVC Ceramic Fluorofilm™ PTFE PE .5" on v.u. 
C94 0- 32 PVOF Ceramic FluorofiJmN PTFE PE .5" 0.0. 
C780- r--34 6.0 Ceramic Fluorofilm™ .... Piw 1i2" NPT M 
C74 0- 35P 6.0 Polypropylene Ce IM PTFE PiQ_e 1/2" NPT M 
C140- 35T 6.0 p Ceramic Fluorofilm™ PE .5" 0.0. 

36 PVC Ceramic Fluorofilm™ PTFE FE .5" 0.0. 
.)( 6.0 316 S.S. 316 S.S. Fluorofilm™ PTFE Pipe 1/L 

~,... 

~ 
__..,._. 

en o- .. ..- >J,V v IUVIVIIIII .... .... ·"" '-'·'-'· II ·"""' v. 

........ 
"'" 1"'\ "' 

26S** 3.0 PVC Ceramic Fluorofilm™ Vi tone 4FV PE .5" 0.0. ... '>Ll". nr. ~· JL'\.L U"1''!" 

LL . Ll ........ ..... r"l r~ TL _&\. _r'\r- .... ,... .... 

D See front page for voltage code specifications. 

These Liquid Ends are available without a 4FV, simply drop the 
·s· at the end of the Liquid End number to order the model without 
a 4FV. 

t To specify'/." NPT male, change ·r to 'P'. To specify black, UV resistant 
tubing, change 'I' to 'U'. To specify Bleed 4FV, change'S' to 'B'. To 
specify 3FV. change ·s· to'T'. 

4FV indicates that the pump is equipped with an LMI Four Function Valve. 
This diaphragm type anti-syphon/pressure relief valve is 
installed on the pump head. It provides anti-syphon 
protection and aids in priming, even under pressure. 

Output Information 
Gallons per Hour 

Series Min Max 
- ~1\· ..COl'\* 0.001 1.3 
~71*, C91* 0.00:5_ L.._..J 

C12, C72*, C92* 0.004 4.0 
r1~ ('7'l* ,..,... 

• 'VV o.u 
,...., ,....,.., 

"""" "'11"\n 

( -'77* 0.010 10.0 
.... 

Fluorofilm'M is a copolymer of PTFE and PFA. 
Polyprel• is an elastomeric PTFE copolymer. 

Liters per Hour mUcc per Minute 
Min Max Min Max 
0.005 4.9 0.08 82 

" a" 0.16 1'1R 
(\ f'\1C 

U.L~ 

0.030 30 0.51 505 
""""~"' ""'I"' 

,..,,.. .,..,,..,.., 

0.038 38 0.63 631 
,,.. 

mUcc per Stroke Maximum Injection 
Min Max Pressure 
0.08 0.82 ~00 nc:i 1'>0. "7 ,..,_ -
1'\ 150 psi (10.3 Bar) • ..JU 

"'lt:: ?.52 100 psi (6.9 Barl 
0.51 5.Ut> D ,\ 

o(_"'l.C '1 C"l "lC 117 D.-I 

0.63 6.31 80 psi (5.5 Bar) 

... mimum output is based on 1 stroke per minute and 10% stroke setting. minimum output can be reduced further in external mode. Series C9 pumps may be programmed for strokes per hour for lower outputs. 

© 1999 LMI Milton Roy- All Rights Reserved 
Printed in USA 
Specifications subject to change without notice. 

Polyprel is a registered trademark of Liquid Metronics Incorporated. 
Flourofilm and Liquifram are trademarks of Liquid Metronics Incorporated. 

Hypalon and Viton are registered trademarks of E. I. duPont de Nemours 
& Co., Inc. 
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1.0 Introduction 

LMI is the world's most versatile manufacturer ofeconom ical and 
efficient metering pumps. This manual addresses the installation, 
maintenance and troubleshooting procedures for manually and 
externally controlled pumps. LMI has a worldwide network of 
stocking representatives and authorized repair centers to give you 
prompt and efficient service. 

Please review this manual carefully. Pay particular attention to 
warnings and precautions. Always follow good safety procedures, 
including the use ofproperclothing, eye and face protection. 

This manual is for Series A, e. JS, and P pumps. 

1.1 Spare Parts 

LMI recommends replacing the elastomeric components of the 
pump on an annual basis. RPM Pro Pacs TM and spare part kits are 
available from your local LMI Master Stocking Distributor. 



Example: 

Your pump consists of two main components: 

1. The Drive Ass~mbly; and 

2. The Liquid Handling Assembly. 

C77f 
Drive 

+ 

2bS 
Liquid Handling 

Assembly 



or Pacing A7, 87, C7 and P7 Pumps 

~" 1 26006 P.ulse 
~J Transmttter 

~----------------· 

RFP Flowmeter 

DPC- 40 

Lower Frequency Pulses • 4-20 milliamp DC 

II( 
4-20 milliamp DC 

Higher Frequency Pulses · 

~111111111111111 

Lower Frequency Pulses 

II( 

----------------: '~-] 
~=i:= \ FC Flowmeter/Contactor 

~ ___.-/ 0 
6----~-:-:f.-1[_ <c~ -1R~-,~ j _)bjLJL ____ _ 

',.._-c_c~ 

27 
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Series C7 Drive Assembly Parts List 

Model Series Part Description Qty Key Model Series Part Description 
No. No. No. 

C701, C711 33814 I Control Panel Assembly, 120V 1 C7X5 26817 Power Cord Assembly, 220 
C703, C705, C706, C707 33815 !Control Panel Assembly, 240V 1 14 C7X6 26818 Power Cord Assembly, 220-2· 
C713,C715,C716,C717 C7X7 27701 Power Cord Assembly, 220-2· 

C721 33816 Control Panel Assembly, 120V 1 15 C701, C711, C721, C731, C741 25825 Fuse, 4A Rectifier 

C723,C725,C726,C727 33817 !-Control Panel Assembly, 240\/ 1 C771, C781 32254 Fuse, 1 OA Rectifier 

C731 33818 I Control Panel Assembly, 120V 1 C70, C71, C72 , C73, C74 25824 Fuse, 2A Rectifier 

C733,C735,C736,C737 33819 Control Panel Assembly, 240V 1 

C741 33820 Control Panel Assembly, 120V 1 
All models rated 220-240 Volts 

C77,C78 -32255 Fuse,5A Rectifier 

C743,C745,Ct46,C747 33821 Control Panel Assembly, 240V 1 All models rated 220-240 Volts 

C771 33211 Control Panel Assembly, 120V 1 16 C7 28925 Housing 

C773,C775,C776,C777 33212 Control Panel Assembly, 240V 1 
C781 33822 Control Panel Assembly, 120V 1 

C783,C785,C786,C787 33823 Control Panel Assembly, 240V I 1 
C711,C721,C731:C7.4r-J-32~ Housing Assembly, 120V 1 

C712, C722, C732,<5742 32402 Housmg Assembly, 2~0V 1 

17 C7 35269 lO-Ring 
H3 C7 25424 Collar 
19 C7 25423 ISet Screw 
~r C7 10462 Retatning Ring 

21 C7 32302 Washer 

"C713, C723, C733, C743 J 32403 Housrng Assembly, 220-240V 1 
C?~C725,C735,C745 32404 Housmg Assembly, 220-240V, O.K '1 

22 C7 32221 ISpnng 
~ t- C7 32578 P1mon 

C?16,C726,C736,C746 32405 Housrng Assembly, 220-240V, Aust. 1 
C717, C727, G737, C747 32406 Housrng Assembly, 220-240'l, SWISS 1 

C771, C781 32252 Houstng Assembiy, 120V 1 
-- - ~cra:r--. -- f--32502 Houstng Assembly, 240V 1 
--

C783 32253 Houstng Assembly, 220-240V 1 
-~ • . -J, C785 32503 Houstng Assembly, 22Q-240V, U.K.. 1 

C776, C786 32504 Houstng Assembly, 220-240V, Aust~ 1 

24 C7 25121 l~asket 
25 C7 31770 ShaftASsembly 
26 C7 27552 Scre\v, 1 0-24x4.0 
27 C7 27693 !Ground Wire Assembly (GH 
28 C7 10415 Washer 
~ 1--

C7 27551 i Screw, 1 0-24x1 .25 
30 C7 12064 ! Bracket (without mating part 

C777, C787 . 32505 Houstng Assembly, 220-240V, SWISS 1 31 C7 27501 1 hermostat 

C701 32532 EPU & Spacer Asm, w/Stroke Adj.,120V 1 32 C701, C711, C721, C731, C741 32158 EPU Assembly, 120V 
C703, C705, C706,C707 32533 EPU-8; SpaCer Asm, w/Stroke AdJ., 240V 1 C70, C71, C72, C73, C74 32159 EPU Assembly, 240V 

C711, C721 32534 EPU & Spacer Asm, w/Stroke Adj., 120V 1 All models rated 220-240 Volts 
C713, C715, C716, C71'7 32535 EPU & Spacer Asm, w/Stroke Adj., 240V 1 C771 32239 EPU Assembly, 120V 
C723, C725, C726, C72'7 C77, All models rated 220-240 Volts 32240 EFU Assembly, 240V 

C731, C741 32536 EPU & Spacer Asm, w/Stroke AdJ., 120V 1 C781 32314 EPU Assembly, 120V 

2,C733,C735~ 32537 'EPU & Spacer Asm, w/Stroke Adj., 240V 1 C78, All models rated 220-240 Volts 32315 IEPU Assembly, 240V 

~. C743,C745,C747 33 C70, C71, C72, C73, C74 27187 I Spacing Stud 

C771 32329 EPU & Spacer Asm, w/Stroke Adj., 120V 1 C77, C78 32247 ISpacrng Stud 
C773,C775,C776,C777 32330 EPU & Spacer Asm, w/Stroke Adj., 240V 1 34 C70, C71, C72 27641 1 Stud Assembly 

C781 32331 EPU & Spacer Asm, w/Stroke Adj., 120V 1 C73,C74,C77,C78 27641-1 I Stud Assembly 

C783, C785, C786, C787 32332 EPU&Spacer Asm, w/Stroke Adj.,240V 1 35 C7 30803 I Gasket 
C7 32251 Stroke Bracket Assembly 1 36 C7 26983 10-Rtng 
C7 31891 Knob, Stroke 1 37 C7 27586 Shim 

C7 30709 Knob, Speed 1 38 C7 27253 Retaining Ring 

C7 30306 Screw, 10 x 1 PH S.S. 4 39 C70 27515 I Spacer, 0.9 Sl 
C7 10166 I 0-Rmg 1 C71, C72 27516 I Spacer, 1.8 Sl 

C7X1 10626 MOV Assembly, 120V 1 C73,C74 27517 I Spacer, 3.0 Sl 
C7X3,C7X5,C7X6,C7X7 10627 MOV Assembly, 220-240V 1 C77, C78 35839 I Spacer, 3.0 Sl 

C7 25907 Jack Assembly 1 40 C7 10973 I Seal 
C7 30307 Plug 1 41 C7 25127 !Screw, RH Slotted, S.S. 
C7 25930 Cover 1 42 C74,C78 25887 I Spacer Adapter, 6.0 Sl 

C7X1 26293 Power Cord Assembly, 120V 1 43 C7 10598 I Screw 
C7X2 26296 Power Cord Assembly, 240V 1 44 C70, C71, C72 ,C73, C74 25068 I Sleeve, EPU 
C7X3 26297 Power Cord Assembly, 220-240V, DIN 1 not shown C7 25849 Bush1ng, Unipulser 

46 C7 29093 !Cap 



Series C7 Control Panel Detail 

1 - * PRESSURE CONTROL 
\ (SHOWN WITH CAP REMOVED) 

\ 

~ 6~~ --JIJw4(£) ~~j 
·~ 

Ji .. C§ 
I ct[L[MJ~ 
J ~~ ACION. """01120 U.SA ____ , 

N 
TO AO,IUST A 

TUPN WHILE L 

UNITIS ~ 
RUNN!NG ~ 

SELECTOR 
SWITCH 

EXTERNAL 
LIGHT 

STROKE KNOB 

adjust pressure control: Remove yellow cap. With small 
wdriver, and the pump running, turn the pressure control 
Lstment slowly counterclockwise until pump just begins 
:all. Fron1 this stall point, turn clockwise approximately 
legrees. This is the optimum pressure control setting for 
r application. 

1ilton Roy - All Rights Reserved 
A. 
; subject to change without notice. 

Series C7 Wiring Diagram 

POWER 

CORD~ 

-~~ 

~~~ISTOR) ~ II~ L.-o----__j 
. '~ ,f 

CONTROL --- ~ I 
PANEL ------ ~ 

EXTERNAL ~ 0 ::~ :b B J J 
INPUT JACK 3 

DUAL VOLTAGE 
CONTROL PANEL 
SHOWNW!TH 
120V SELECTED 

VIO 

LOW LEVEL JACK~ 

OPTIONALLOW ~ 
LEVEL SWITCH 

OPEN: PUMP OFF 
CLOSED: PUMP ON 



_____ ... _______ Uqui · End Slleel 
~LE-265 

When pumping solutions, make certain that all tubing is securely attached to the fittings. It is recommended that tubing or pipe lines be shielded to prevent 
possible injury in case of rupture or accidental damage. Always wear protective clothing and face shield when '-"Orking on or ncar your metering pump. 

Note: See parts list for materials of construction 

A. INSTALLING INJECTION CHECK VALVE 

1. The purpose of the injection check valve is to prevent 
backflow from the treated line. 

2. A 1/2" NPT female fitting with sufficient depth will 
accept the injection check valve. 

3. To insure correct seating of the ball inside the injection 
check valve, the injection check valve should be in
stalled upwards (vertically) into bottom of the pipe. 

B. CONNECTING DISCHARGE TUBING 

NOTE: Cut tubing to length needed for discharge line. 

1. Route tubing fron1 the injection check valve to the 
metering pump, making sure it does n0t touch hot or 
sharp surfaces, or is bent so sharply that it kinks. 

2. Slide the small end of the coupling nut onto tubing, then 
slide on the clamp ring. 

3. Push tubing on the valve housing nozzle so that tubing 
flares out and butts up against valve housing and will not 
go any further. 

4. Slide the clamp ring and coupling nut to the threads and 
engage. While· pushing the tubing on to the valve 
housing nozzle, tighten the coupling nut by hand until 
tubing is held securely in place. 

Excessive force-will crack or distort fittings. 
DO NOT USE PIPE WRENCH. 

C. CONNECTING SUCTION TUBING 

1. Cut suction tubing to a length so that the foot valve 
hangs just above the bottom of the solution container. 
Max. recommended vertical suction lift is 5 ft ( 1.5 m). 

2. Follow same procedure in connecting suction tubing to 
suction valve and foot valve (see B. Connecting Dis
charge Tubing). 

D. PRIMING 

1. Connect pressure relief tubing to pressure relief port on 
the four function valve. 

2. Route tubing to solution reservoir and anchor with a 
plastic tie. Do NOT submerge tubing in solution. 

~LMI 
UQUID METRONICS DIVISION 

MILTON ROY 
A unit of Sundstrand Corporation 

3. Correct position of relief and anti-syphon knobs are: 
anti-syphon arrow must be vertical (word "anti-syphon" 
is upright). Relief arrow must ~c horizontal (word 
"relief' is upright). 

NOTE: 

At injection pressures below 25 psi ( 1. 75 kg/cm2
) a 

slight buzzing noise may be made by the anri-syphon 
valve during each stroke of the metering pump. This is 
norma!. 

4. Start pump. Set at 80% speed and 100% stroke. 

5. When solution begins to flow through the return tubing, 
rotate relief arrow to the vertical position. 

6. The pump is now primed. 

NOTE: 

(a) Pump is normally seLj-pri1ning if suction Lift is not more 
than 5 ft ( 1.5 m). valves in the pump are wet with wate;· 
(pump is shipped from factory with water in pump 
head) and the above steps (D. Priming) are followed. 

(b) If the pump does not self prime, remove discharge valve 
housing and ball and pourwateror solution slowly into 
discharge port until head is filled. Follow step D. 
Priming thereafter. 

E. DEPRESSURIZING DISCHARGE LINE 
1. It is possible to depressurize the discharge line and 

pump head without removal of tubing or loosening of 
fittings. 

Be sure injection check valve is properly installed and is 
operating. If a gate valve or globe has been installed downstrean 
of injection check valve, it should be closed. Be certain relief 
tubing from the four function valve is connected and run to 
solution reservoir. 

2. Rotate both anti-syphon and relief arrows so they are in 
a horizontal position. 

3. The discharge line is now depressurized. 

4. If injection check valve is of higher elevation than pump 
head, disconnecting tubing at injection check valve end 
will allow air to enter and cause solution to drain back 
to tank. 

8 Post Office Square 
Acton, MA 01720 USA 
TEL: (508) 263-9800 
FAX: (508) 264-9172 

http://www.lmipumps.com 

Replaces same of Rev M. 11/96 
1042.M 3/97 



KEY PART QUANTITY 
NO. NO. DESCRIPTION 1!1! IUUI LE-26S 
1 26851 Injection Check Valve Assembly 

26751 Injection Check Valve Assembly 1 
2 25108 Injector Fitting, PVC _.,·, .'·: 1 
3 10339*+ Spring PVOF .·.···. ,, ... .. , r 1 
4 10138*+ Ball, Ceramic .500 4 
5 34615 Cap Assembly, Anti-Syphon < 1 
6 1 0128* Seal Ring, Hypalon ·,'. 

10228+ Seal Ring, Viton 4 
7 10206 Valve Seat, PVC 2 
8 10411 Coupling Nut 4 
9 10142-10 Tubing, Polyethylene, .5 11 O.D. 

10142-16 Tubing, Polyethylene, .5 11 0.0. . >' ·: :_,., ................... ', .... 1 
10 10588 Head Assembly, LE-20S, Acrylic .• F i •...... ,· ... · 

10589 Head Assembly, LE-26S, PVC . / 

',, \····'·· 

1 
11 34610 Valve Body, ASM, PVDF .·,:.,_:,,,,_.'i :·:,·. 1 
13 34679 Screw, 10-24 x 1 5/8 11 

.·,_ ·' I ,:_ 4 
14 10143 Nut, 10-24 k,d I,·.\ .. ::.,:. 4 
15 10587 Elbow Connector, Polypropylene . '.(, i· :.•·•_,··,: 1 
16 10342-10 Return Tubing, Polyethylene, .375 11 0.0. _'::·•:· 

····. 
1 

17 32115 Cap Assembly Relief ·.·'·.:· .•....•... ,,._. >> / 1 
~ 

Anti-Syphon Valve Assembly ..... } 

<······· 
1 18 34626 

19 10340 Screw, 19-24 x 3/4 11
, S.S. :_ ..•.. , .. < .. ,. 

4 , .............. 

20 10524 Head, 3.0 Sl, Acrylic 
. ·.,. 

., .............. 
...... , .. 

-

10525 Head, 3.0 Sl, PVC ........ /. 1 
21 31419*+ Liquifram, 3.0 Sl, Fluorofilm : < ...... ::..-:-:.,.,:,. 1 
22 10562 Suction Valve Assembly /\? I \ , /:\ 

10564 Suction Va!ve Assembly 
l···················· 1-······· 

1 
23 10153 Foot Valve Assembly .. :.': 

10253 Foot Valve Assembly ·•. ... 1 
24 25600 Foot Valve Seat, Polypropylene 

,_,.:· 

1 , .•..... 

25 10123 Strainer, Polypropylene . ·:,•· C.{ <) ........ 1 
26 10141-06 Tubing, Vinyl, .5 11 0.0. 

········< < 

:?') :: 

27 10273 Valve Housing, PVC .. \·· ...... \. 1 
28 34613 Seal Repair Kit ! \ ••••• :'.: 

.......... _ ................ 1 
32700 Suction Tubing Straightener (Not Shown) 

, ............. ; .. ,:·--::· ....... · 
1 ·:.,_ 

····· 

* Parts included in Spare Parts Kit 20S 
+ Parts included in Spare Parts Kit SP-26S 



\-NOTE: -----~- ------ -----, 

[

readed connections into pump head are 1 "-12 
aight threads. Do not use Teflon tape. These 

joints are sealed by seal ring valve seats 
(item 6 on the exploded view) 

22 

~~1/2NPT 

~ 

~ 
~ c=r· 

18 

21 

NOT INCLUDED IN 

@ 
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Model #CTPlOlOA Blacoh Pulsation 
Dampner (Sentry III), capacity 10 cubic . 
inches, PVC 



PARTS LIST 

BLACOH FLUID CONTROL, INC. 
PHONE: (909) 342-3100 

FAX: (909) 342-3101 

The following part listing for the Blacoh Pulsation Dampener specified below. 

SENTRY MODEL: 
WETTED MATERIAL: 

CTP1010A 
PVC 

NON-WETTED MATERIAL: PVC 
BLADDER: 
AIR CONTROL: · 
INLET: 
ASSEMBLY DRAWING: 

ITEM# Fig. PART# 

AFLAS 
CHARGEABLE 
%" NPT(F) 
3-3 

QTY DESCRIPTION 

10 0 1010-27 1 Bottom, PVC, Thread~d. Y<z" Flo-Thru NPTF, Ill 2 
B 1010-24 1 Dome Top, PVC, Ill 

3 B 1000-31 1 Bladder, Viton, Ill (rev.1) 
5 B 1000-43 1 Fastener Assembly 

Assembly Includes the Following: 

6 
7 
8 

B 
B 
B 

1 000-44 · 6 6/32 SS Phillips Pan Head Bolt, 1 Y.." 
10-72 6 Nylok Nut, #6 

101-20 
1000-46 
1000-70 

1 
1 
1 

Gauge, 1/8" CBM, Plastic 
Tee, 1/8" Steel 
Fill Valve and Cap, 1/8", Brass 

"BLACOH . .. Don' t Pump Without Us" 

blacoh@concentric.n(:t 



DIMENSIONAL DRAWING 

Blacoh Fluid Control, Inc. 

SENTRY Ill DOME TOP 
CHARGEABLE UNIT 

1/2" NPTF FLOW THROUGH INLET I OUTLET 
10 CUBIC INCH CAPACITY 

WEIGHT: 2 LBS. 
TOLERANCE: ! .25" (6.4mm) MODEL#: CTP1000_, CTP1010_, 

CTK1000 , CTD1000 

I 

' I -~ ) ' 'I j I ) / / 
/ -

-r 

rr~ I :==c. 

2~:~ I ( 

l:~fli 

,f I 

/ 

----~, ~-

r\JPT 

- -
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--, -- ' ' l I i-, I 
II -,-- I 

c: )) 
~) 

I i~,- ,--,-) ~-l~ I 
jr 'j- •- I! 

j__ 

1221 DODSON WAY, RIVERSIDE, CA 92507 PHONE: (909) 342-3100 & (800) 603-7867 FAX: (909) 342-3101 

·---------------·--·------- . 
~-------



FIGURr 
A 
8 
c 
D 
E 

FIG. A 

8FC 3-3 0400 

DESCRIPTION 

I 
I 

ADJUSTABLE ASSEMBLY 
UNIT AND CHARGEABLE ASSEMBLY 
TEFLON BELLOWS ASSEMBLY 
FLOW THROUGH ASSEMBLY 
FLANGED BOTTOM ASSEMBLY 

FIG. 8 SENTRY 1!1 PLASTIC DOk"E TOP 

Blacoh Fluid Control, l~c·ll 
SENTRY Ill DOME TOP 

ASSEMBLY DRAWING 3-3~ 

FIG. C ! 
i 

Fit~. [! 

FIC. E I 

_L 
1221 DODSON WAY, RIVERSIDE, CA 92507 PHONE: (909) 342-3100 & (800) 603-7867 FAX. (909) 342-3101 
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Caustic Metering Pump Design and Operating Criteria 

Headworks Odor Control 
Sodium Hydroxide (Caustic) Metering Pumps 
Design and Operating Criteria 

Location 

Units 

Equipment Number 

Associated Auxiliary 
Systems 

Headworks Building 

1 (and one uninstalled spare) 

10CMP1 

Caustic Storage Tank, Scrubber Recirculation Pump 

Function Feed caustic to the recirculated chemical solution in the lead scrubber 

Flow Stream 

Design Criteria 

Effect of Failure 

Response Time/Action 

Sodium Hydroxide (50 percent) 

Manufacturer 

Model 

Type 

Size - diaphragm diameter 

Material of construction 
(wetted metal parts) 

Capacity - min/max gph 

Discharge pressure, min 
psig 

Eive Motor 

Manufacturer 

Horsepower 

RPM 

Frame 

Volts/Phase/Hertz 

Hose 

1.3/13.4 

100 

1/4 

39 

SCR 

Reduced efficiency of scrubber operation due to lack of caustic 

I. I l .. . .. <:, 

' .. ''!-; ; 
' i 

... ' .1: 

Page 1 of 1 



Caustic Metering Pump Design and Operating Criteria 

Headworks Odor Control 
Sodium Hydroxide (Caustic) Metering Pumps 
Design and Operating Criteria 

Location 

Units 

I Equipment Number 

Associated Auxiliary 
Systems 

Headworks Building 

1 (and one uninstalled spare) 

1110CMP2 

Caustic Storage Tank, Scrubber Recirculation Pump 

j Function I Feed caustic to the recirculated chemical solution of the lag scrubber 

I Flow Stream 

Design Criteria 

Effect of Failure 

Response Time/Action 

II Sodium Hydroxide (50 percent) 

I Manufacturer 

Model 

Type 

Size - diaphragm diameter 

Material of construction 
(wetted metal parts) 

I Capacity - min/max gph 

Discharge Pressure, min 
psig 

I Drive Motor 

I Manufacturer 

Horsepower 

RPM 

I Frame 

I Volts/Phase/Hertz 

I Hose 

0.4/3.9 

100 

1/4 

12 

SCR 

Reduced efficiency of scrubber operation due to lack of caustic 

I 
~c~~~~~c1i!:;: n: , ·; , 
e,~;:oJ:;/r,_':; :·,, 

Page 1 of 1 
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Sodium Hypochlorite Metering Pump Design and Operating Criteria 

Headworks Odor Control 
Sodium Hypochlorite Metering Pumps 
Design and Operating Criteria 

I Location 

I Units 

I Equipment Number 

Associated Auxiliary 
Systems 

I Function 

I Flow Stream 

Design Criteria 

I Effect of Failure 

Response Time/Action 

II Headworks Building 

ll2 (and one uninstalled spare) 

1110SHMP1, 10SHMP2 

Sodium Hypochlorite Storage Tank, Scrubber Recirculation Pump 

Feed Sodium Hypochlorite to the recirculated solution in the scrubber 

Sodium Hypochlorite (15 percent) 

Manufacturer 

Model 

Type 

Size - diaphragm diameter 

Material of construction 
(wetted metal parts) 

I Capacity - min/max gph 

Discharge pressure-min 
psig 

I Drive Motor 

j Manufacturer 

I Horsepower 

RPM 

Frame 

Hose 

1.6/16.4 

100 

1/4 

48 

I Volts/Phase/Hertz SCR 

I Reduced efficiency of scrubber operation due to lack of Sodium Hypochlorite 

I 
'P,'r ·J, r,· ty' ',; , •.. ·.·:·.··.;· .. _.·.· .. ' :: ; · .. ···.·_,' ,:· .. :' .1 fi:l':' .l '> ;;: ;(:: .. :1[ :;cl •.'Jitf' [ T j,:.>; i !~~ ~ c;i , ' : ';' ::~ il-' Ti; i :L:·; 
.. . _ , •· 1:' ·: .l~;.:;;;>l!':~cl eqt; prrk.·:l: ·1sT," ,: >' ··1 . ;~· 

_ ~ -1 ".:::-cJ !'~ h? t~;r~ n ·J ~)l.d rnJ 
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