
PINEWOOD LEACHATE 
TREATMENT SYSTEM (REV 2.0) 

PROCESS CONTROL STRATEGY 

Prepared for 
Kestrel Horizons, LLC 
As Trustee for the Pinewood Site Custodial Trust 
1876 Wallenberg Blvd 
Charleston, SC 29407 

March 29, 2013 



16900A-ii
Pinewood Leachate Treatment System PROCESS CONTROL STRATEGY 

Section 1. Process Overview ................................................................................................................... 1-1
1.1 Description ............................................................................................... 1-1

Section 2. Influent System ....................................................................................................................... 2-1
2.1 Description ............................................................................................... 2-1

2.1.1 Normal Operation ........................................................................ 2-1

Section 3. Mix Tank System ..................................................................................................................... 3-1
3.1 Mix Tank .................................................................................................. 3-1

3.1.1 Normal Operation ........................................................................ 3-2
3.1.2 Alarms and Emergency Shutdown............................................... 3-3

3.2 Caustic Feed ............................................................................................. 3-3
3.2.1 Normal Operation ........................................................................ 3-3
3.2.2 Alarms and Emergency Shutdown............................................... 3-3

3.3 Sulfuric Acid Feed ................................................................................... 3-4
3.3.1 Normal Operation ........................................................................ 3-4
3.3.2 Alarms and Emergency Shutdown............................................... 3-4

3.4 Polymer Feed ........................................................................................... 3-4
3.4.1 Normal Operation ........................................................................ 3-5
3.4.2 Alarms and Emergency Shutdown............................................... 3-5

Section 4. Sludge System ........................................................................................................................ 4-1
4.1 Description ............................................................................................... 4-1

4.1.1 Normal Operation ........................................................................ 4-2
4.1.2 Alarms and Emergency Shutdown............................................... 4-3

Section 5. Filter Press System ................................................................................................................ 5-1
5.1 Description ............................................................................................... 5-1
5.2 Normal Operation .................................................................................... 5-1
5.3 Alarms and Emergency Shutdown........................................................... 5-1

Section 6. Sludge Dryer System .............................................................................................................. 6-1
6.1 Description ............................................................................................... 6-1
6.2 Normal Operation .................................................................................... 6-1
6.3 Alarms and Emergency Shutdown........................................................... 6-1

Section 7. Filtration System ..................................................................................................................... 7-1
7.1 Description ............................................................................................... 7-1
7.2 Normal Operation .................................................................................... 7-1
7.3 Alarms and Emergency Shutdown........................................................... 7-2

Section 8. Evaporator System ................................................................................................................. 8-1
8.1 Description ............................................................................................... 8-1
8.2 Normal Operation .................................................................................... 8-1



16900A-iii
Pinewood Leachate Treatment System PROCESS CONTROL STRATEGY 

8.3 Alarms and Emergency Shutdown........................................................... 8-1

Section 9. Slurry System .......................................................................................................................... 9-1
9.1 Description ............................................................................................... 9-1
9.2 Normal Operation .................................................................................... 9-1
9.3 Alarms and Emergency Shutdown........................................................... 9-2

Section 10. Sump System ...................................................................................................................... 10-1
10.1 Description ............................................................................................. 10-1
10.2 Normal Operation .................................................................................. 10-1
10.3 Alarms and Emergency Shutdown......................................................... 10-1

Section 11. Human Machine Interface .................................................................................................. 11-1
11.1 Human Machine Interface ...................................................................... 11-1



SECTION ONE Process Overview 

16900A-1-1
Pinewood Leachate Treatment System PROCESS CONTROL STRATEGY 

Section 1. Process Overview 

1.1 DESCRIPTION 
The Pinewood Leachate Treatment System (LTS) will be treating Pinewood Hazardous Waste 
Landfill’s leachate.  The leachate treatment system consists of the following:   

Influent System 

Mix Tank System 

Sludge System 

Filter Press System 

Sludge Dryer System 

Filtration System 

Evaporator System 

Slurry System 

Sump System 

Human Machine Interface (HMI) 

The general operation of the plant will be as follows: 

Raw leachate will be pumped from the leachate storage tanks to the mix tank, in a batch 
treatment arrangement.   

Oxidation of iron (to be determined) and chemical addition will occur in the mix tank to 
precipitate metals.  Sodium hydroxide (caustic) or sulfuric acid will be added to maintain 
a target pH for metals precipitation.  Polymer will be added as a coagulant aid to the mix 
tank.  The solids in the leachate will be settled and supernatant decanted to the filtrate 
tank.

The settled mix tank solids will be pumped to a sludge tank for further solid-liquid 
separation.  After allowing time for separation in the sludge tank, free liquids will be 
decanted to the filtrate tank.  The system will have the capability to add a sludge 
conditioning chemical (e.g., perlite) to the remaining solids to improve the dewaterability 
of the sludge if necessary.

The thickened sludge remaining in the sludge tank will be pumped to a filter press, where 
primary dewatering will occur.  Filtrate from the filter press will be collected in the 
filtrate tank.  If necessary, the filter press will be pre-coated with a sludge conditioning 
chemical to improve filtrate quality and/or cake release. 
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Solids from the filter press will be transferred to the sludge dryer, where further 
dewatering will occur.  Solids from the sludge dryer will then be collected and disposed 
of off-site. 

Supernatants from the mix tank and the sludge tank, and filtrate from the filter press will 
be transferred to the filtrate tank.  From the filtrate tank, the composite liquid will be 
pumped through cartridge filters to a holding tank.  From the holding tank, the composite 
liquid will be pumped to an evaporator. 

Concentrated slurry remaining, following evaporation, will be pumped to the slurry tank.
From the slurry tank, slurry will be fed to the slurry dryer and dried.  Solids from the 
slurry dryer will then be collected and disposed of off-site. 

All of the tanks and equipment, with the exception of caustic and sulfuric acid storage 
tanks, will be located in the building.  All tanks, with the exception of the polymer and 
chemical conditioning tanks, will be closed top.  All process tanks will be actively 
vented.  Air from the process tank ventilation will combine with the exhaust from the 
evaporator and dryers before being collectively vented from the building. 

The control system will be a programmable logic controller (PLC), with local PLC’s 
communicating with individual instruments and equipment, and a master PLC regulating 
the individual control loops.  The operator will use a human machine interface (HMI) to 
control the master PLC.
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Section 2. Influent System 

2.1 DESCRIPTION 
Leachate is collected and stored in leachate storage tanks at the Central Tank Farm (CTF). Once 
the leachate treatment system is completed, the leachate will be transferred to the system as 
determined by the treatment system operator.   

The system consists of the following major elements: 

P-100  One (1) Influent Pump 

SV-100A-B Two (2) Solenoid Valves 

2.1.1 Normal Operation 
Influent Pump:  The influent pump (P-100) will consist of a constant speed centrifugal leachate 
pump at the Central Tank Farm.  The influent pump (P-100) will be engaged at the master PLC 
HMI.  The influent pump (P-100) will automatically shut down when the mix tank (T-200) level 
reaches 60% (adjustable) of tank capacity, as controlled by the high level sensor, or when the 
pump runs over a maximum time limit of 25 minutes (adjustable), whichever condition occurs 
first.  

Solenoid Valves:  Pneumatically actuated ball valves will be upstream and downstream of the 
influent pump (P-100).  The solenoid valves (SV-100A, 100B), which supply air to the 
pneumatic actuators, will open when P-100 is on and close when P-100 is off.  
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Section 3. Mix Tank System 

3.1 MIX TANK 
Leachate from the leachate storage tanks will be pumped to the mix tank, in a batch treatment 
arrangement.   

Once the tank level reaches 60% capacity (adjustable) or the pump runs over a maximum time 
limit of 25 minutes (adjustable), whichever condition occurs first, the influent pump will be 
turned off and the mixer will turn on.  The supernatant pump will then be turned on to cycle 
leachate via an externally mounted flow-through pH meter.  The leachate will flow through the 
pH meter and recirculate to the mix tank.  At this time, either acid or caustic will be added to 
maintain a target pH of 9 for the tank contents.  Chemical addition will be controlled 
automatically by the pH controller.  The potential exists for the pH probe to foul, due to high iron 
and solids in the leachate stream.  At a minimum, the pH probe should be cleaned once per batch 
treatment. 

The mix tank has the capability to oxidize iron from ferrous state to ferric state. The method of 
oxidation is to be determined.  Once the pH has reached steady state, the mixer speed will be 
reduced (flocculation).  Polymer will be added in the mix tank to improve particle size and 
facilitate settling.  Following a period of flocculation, the mixer will turn off. 

Metals will be precipitated at a target pH by the addition of sodium hydroxide (caustic).  Sulfuric 
acid is also available to achieve a target pH. 

The solids in the leachate will be allowed to settle until a defined solid-liquid interface is 
observed.  The mix tank has been equipped with a number of decant lines vertically along the 
side of the tank, which include sample valves.  After a period of settling, the operator will collect 
samples from each decant line sample point to observe and determine the height of the solid-
liquid interface. 

At this point, the operator will open the decant line valves that are above the solid-liquid 
interface.  Supernatant will then be decanted to the filtrate tank. 

Following the transfer of supernatant to the filtrate tank, solids will be pumped from the bottom 
of the mix tank to the sludge tank.  In the event of solids accumulating in the mix tank cone, the 
tank has been equipped with a recirculation line from the holding tank, which can be activated to 
dislodge any sludge buildup.  The recirculation line will be equipped with a spray diffuser.   

The operator will have the ability to adjust parameters such as target pH and polymer dosing 
based on bench studies. 

The system consists of the following major elements: 

T-200  One (1) Mix Tank 

M-200  One (1) Mixer (Variable speed) 

F-200  One (1) Fan 

P-200  One (1) Supernatant Pump 

P-201  One (1) Sludge Tank Feed Pump 
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AE/AIT-200 One (1) pH Control System 

3.1.1 Normal Operation 

Task Description 
Time to Complete 

(Hr)

1 Fill tank with 5,180 gal of leachate 0.4 

2 Oxidize iron 0.5 

3 Increase pH 0.75 

4 Add polymer and flocculate 0.25 

5 Metals precipitation and settling 2 

6 Determine solid-liquid interface 0.25 

7 Pump supernatant to Filtrate Tank 1 

8 Pump sludge to Sludge Tank 1 

Mix Tank:  The mix tank (T-200) will be an 8,700 gallon stainless steel cone bottom tank.  The 
level in the mix tank (T-200) will be transmitted to the master PLC. 

Mixer:  The variable frequency drive (VFD) mixer (M-200) will operate continuously when the 
mix tank (T-200) level is greater than or equal to 30% (adjustable) capacity.  The VFD mixer 
(M-200) will automatically shut down if the tank level is less than 30% (adjustable) capacity for 
2 minutes.  The mixer will be operated by the master PLC or with a manual on/off switch. 

Fan:  The constant speed fan (F-200) will operate continuously (24 hours per day, 7 days a 
week).  The fan will be operated by the master PLC or with a manual on/off switch.   

Supernatant Pump:  The supernatant pump (P-200) will be engaged at the master PLC HMI.  The 
operator will input the run time or mix tank (T-200) level operating conditions of the supernatant 
pump.  The supernatant pump (P-200) will shut down at the end of the run time or mix tank (T-
200) level operating conditions, or when the filtrate tank (T-600) level reaches 90% (adjustable) 
capacity, whichever condition occurs first.  The solenoid valve (SV-200) will be open when 
supernatant pump (P-200) is on and closed when supernatant pump (P-200) is off. 

Sludge Tank Feed Pump:  The sludge tank feed pump (P-201) will be engaged at the master PLC 
HMI.  The sludge tank feed pump will shut down when the mix tank (T-200) is empty 
(adjustable) or when the sludge tank (T-210) level is at 90% (adjustable) capacity. The solenoid 
valve (SV-201) will be open when sludge tank feed pump (P-201) is on and closed when sludge 
tank feed pump (P-201) is off. 

Oxidation System:  To be determined. 
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3.1.2 Alarms and Emergency Shutdown 
High tank level:  If the level transmitter (LIT-200) for the mix tank (T-200) indicates a high tank 
water level (tank is 95% capacity, adjustable), the system will stop the mixer, fill pump, and 
chemical pumps; alarm; and autodial the operator. 

High pH:  If the pH sensor (AE-200) indicates an elevated pH (adjustable) for 60 seconds 
(adjustable), the system will alarm. 

Low pH:  If the pH sensor (AE-200) indicates a low pH (adjustable) for 60 seconds (adjustable), 
the system will alarm. 

VFD:  If the VFD faults, the system will alarm. 

Power Outage:  The emergency generator will supply power to the fan (F-200) in the event of a 
power outage. 

3.2 CAUSTIC FEED 
The caustic feed will increase the pH of the leachate to promote metal precipitation in the mix 
tank.  The caustic metering pump will be operated by the pH controller.  The caustic feed system 
consists of the following major elements: 

T-300  One (1) Caustic Storage Tank 

P-300  One (1) Metering Pump 

3.2.1 Normal Operation 
Storage Tank:  Caustic will be stored in one double containment bulk storage tank (T-300).  This 
tank will supply caustic to the caustic metering pump.  The level in the caustic storage tank will 
be transmitted to the master PLC. 

Metering Pump: Automatic operation of the metering pump (P-300) will be controlled by the pH 
controller (AE-200) at the mix tank (T-200).  The system will regulate the delivery of caustic to 
the mix tank to maintain a target pH of 9(adjustable). 

3.2.2 Alarms and Emergency Shutdown 
High Tank Level: If the level transmitter for the tank (LIT-300) indicates a high chemical level 
(tank is at 95% capacity, adjustable), the system will alarm and autodial the operator.  

Low Tank Level: If the level transmitter for the tank (LIT-300) indicates a low chemical level 
(tank is at 10% capacity, adjustable), the system will alarm.  

Tank Secondary Containment:  If the level switch (LS-300A) indicates liquid in the tank’s 
secondary containment, the system will alarm and autodial the operator. 

High Pressure: If the pump pressure sensor (PSH-300) indicates a high pressure for 10 seconds 
(adjustable), the system will alarm; if the pressure is sustained for 60 seconds (adjustable), the 
pump (P-300) will be shut down. 
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VFD:  If the VFD faults, the system will alarm and autodial the operator.   

Pump:  If the pump faults, the system will alarm and autodial the operator. 

3.3 SULFURIC ACID FEED 
The sulfuric acid feed will be used to maintain an optimum pH of the leachate to promote metal 
precipitation in the mix tank.  The sulfuric acid metering pump will be operated by the pH 
controller.  The sulfuric acid feed system consists of the following major elements: 

T-400  One (1) Sulfuric Acid Storage Tank 

P-400  One (1) Metering Pump 

3.3.1 Normal Operation 
Storage:  Sulfuric acid will be stored in one double containment bulk storage tank (T-400).  This 
tank will supply sulfuric acid to the sulfuric acid metering pump.  The level in the sulfuric acid 
storage tank will be transmitted to the master PLC. 

Metering pump: Automatic operation of the metering pump (P-400) will be controlled based on 
the pH in the mix tank (AE-200).  The system will regulate the delivery of sulfuric acid to the 
mix tank to maintain a target pH of 9 (adjustable).   

3.3.2 Alarms and Emergency Shutdown 
High Tank Level: If the level transmitter for the tank (LIT-400) indicates a high chemical level 
(tank is at 95% capacity, adjustable), the system will alarm and autodial the operator.  

Low Tank Level: If the level transmitter for the tank (LIT-400) indicates a low chemical level 
(tank is at 10% capacity, adjustable), the system will alarm.  

Tank Secondary Containment:  If the level switch (LS-400A) indicates liquid in the tank’s 
secondary containment, the system will alarm and autodial the operator. 

High Pressure: If the pump pressure sensor (PSH-400) indicates a high pressure for 10 seconds 
(adjustable), the system will alarm; if the pressure is sustained for 60 seconds (adjustable), the 
pump (P-400) will be shut down. 

VFD:  If the VFD faults, the system will alarm and autodial the operator.   

Pump:  If the pump faults, the system will alarm and autodial the operator. 

3.4 POLYMER FEED 
Polymer will be added in the mix tank through a polymer feed system to improve flocculation.  
A liquid polymer will be added.  The polymer will be blended with non-potable water in the 
polymer day tank.  The polymer concentration in the polymer day tank will be set to chemical 
supplier recommendations. 
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The polymer feed system consists of the following major elements: 

T-550  One (1) Polymer Day Tank (Kontek equipment number, TK6901) 

MX6901 One (1) Mixer 

P6901  One (1) Raw Polymer Pump 

P6902  One (1) Diluted Polymer Feed Pump 

The polymer feed system will be controlled by a local PLC.  The local PLC will relay the 
following output to the master PLC: 

System OK 

One Batch Left 

Low Level Output 

T-550 Level 
The master PLC will control the following functions of the polymer feed system through the 
local PLC: 

Diluted polymer feed (P6902 and non-potable water supply) 

3.4.1 Normal Operation 
Storage:  The polymer solution will be mixed and stored in one bulk storage tank (T-550).  The 
level in the polymer day tank (T-550) will be transmitted to the master PLC. 

Non-potable Water:  Non-potable water will be fed to the polymer day tank (T-550).  The 
operator will control the flow into the polymer day tank (T-550) by engaging the pneumatically 
actuated valve (XV6901) at the local PLC HMI. 

Raw Polymer Pump:  The operator will manually open isolation valves to the raw polymer pump 
(P6901) to pump raw polymer from the drum to the polymer day tank (T-550) through the 
calibrated column.  

Mixer:  The constant speed mixer (MX6901) will mix the polymer solution in the polymer day 
tank (T-550).  The mixer will be manually engaged at the local PLC HMI. 

Polymer Feed Pump: The operator will engage the diluted polymer feed pump (P6902) at the 
master PLC HMI. The operator will be able to set the polymer feed duration at the master PLC 
HMI.

3.4.2 Alarms and Emergency Shutdown 
High Tank Level: If the level transmitter for the tank (LI6901) indicates a high level (tank is at 
95% capacity, adjustable), the system will alarm and autodial the operator.  

System OK:  If the local PLC output does not indicate “System OK”, the system will alarm. 
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Polymer Feed Emergency Stop: An emergency stop (E-Stop) button will be provided on the 
polymer feed local PLC.  The operator will also have the ability to implement an emergency stop 
on the central HMI. 
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Section 4. Sludge System 

4.1 DESCRIPTION 
 Sludge will be pumped from the bottom of the mix tank to the sludge tank.  It is anticipated that 
quiescent conditions will allow for further solid-liquid separation.  The sludge tank has been 
equipped with a number of decant lines, vertically along the side of the tank, which include 
sample valves.  After a period of settling, the operator will collect samples from each decant line 
sample point to observe and determine the height of the solid-liquid interface. 

At this point, the operator will manually open the decant line valves that are above the solid-
liquid interface.  Supernatant will then be decanted to the filtrate tank. 

Following the transfer of supernatant to the filtrate tank, three potential operating conditions are 
possible.

Direct:  Solids will be pumped from the bottom of the tank to the filter press for primary 
solids dewatering (no chemical conditioning required). 

Pre-Coat:  Pre-coating of the filter press may be necessary to enhance the filterability of 
the sludge.  If so, the filter press Operations and Maintenance Manual will be referred to 
for operational considerations when pre-coating the unit.  The operator will then switch 
the filter press back to the operating mode. 

Condition:  The operator may add a sludge conditioning chemical to the sludge tank to 
further improve the dewaterability of the sludge.  The sludge conditioning chemical may 
be perlite, diatomaceous earth derivative, bentonite, or polymer.  The sludge tank has 
been equipped with a recirculation loop, via pump P-210, to allow for chemical and 
sludge mixing. 

The selected chemical will be kept on-site in 50-pound bags.  The sludge conditioning chemical 
will be mixed with water in the sludge conditioning chemical tank and pumped to the filter press 
or sludge tank.

In the event of solids accumulating in the sludge tank, the tank has been equipped with a 
recirculation line from the holding tank, which can be activated to dislodge any sludge buildup.  
The recirculation line will be equipped with a spray diffuser. 

The sludge tank system consists of the following major elements: 

T-210  One (1) Sludge Tank 

F-210  One (1) Fan 

P-210  One (1) Supernatant Pump 

P-211  One (1) Filter Press Feed Pump 

The filter press feed pump has a small local panel (referred to as the Pump Pressure Control 
Panel, PPCS), which is integrated to the filter press and sludge dryer local PLC. 
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The sludge conditioning chemical feed system consists of the following major elements: 

BB-500 One (1) Bag Breaker 

F-501  One (1) Fan 

SC-502 One (1) Conveyor 

T-500  One (1) Sludge Conditioning Chemical Tank 

M-500  One (1) Mixer 

P-500   One (1) Sludge Conditioning Chemical Pump 

4.1.1 Normal Operation 
Sludge Tank: 

Fan: The constant speed fan (F-201) will operate continuously (24 hours per day, 7 days a 
week).  The fan will be operated by the master PLC or with a manual on/off switch. 

Supernatant Pump: The supernatant pump (P-210) will be engaged at the master PLC 
HMI.  The operator will input the run time or the sludge tank level operating conditions 
of the supernatant pump (P-210).  The supernatant pump (P-210) will shut down at the 
end of the run time or when the filtrate tank (T-600) level reaches 90% (adjustable) 
capacity, whichever condition occurs first. The solenoid valve (SV-202) will be open 
when supernatant pump (P-210) is on and closed when supernatant pump (P-210) is off. 

Filter Press Feed Pump:  The filter press feed pump (P-211) will be engaged at the filter 
press and sludge dryer local PLC.  The filter press feed pump requires that the sludge 
tank (T-210) level be greater than or equal to 60% (adjustable) capacity.  The filter press 
feed pump will shut down when the filter press has a maximum pressure of 100 psi 
(adjustable), or the sludge tank (T-210) level is less than 10% (adjustable) capacity.

Sludge Conditioning Chemical Tank: 

Bag Breaker:  Sludge conditioning chemical bags will be transported to the bag breaker 
(BB-500) to deliver the sludge conditioning chemical to the sludge conditioning chemical 
tank (T-500).  The bag breaker will be operated with a manual on/off switch. 

Fan:  The bag breaker fan (F-501) is mounted on the bag breaker (BB-500) and will be 
engaged when the bag breaker (BB-500) is in operation. 

Conveyor:  The sludge conditioning chemical screw conveyor (SC-502) will deliver the 
sludge conditioning chemical from the bag breaker (BB-500) to the sludge conditioning 
chemical tank (T-500).  The screw conveyor will be operated with a manual on/off 
switch. 

Storage:  Sludge conditioning chemical slurry (filter aid) will be stored in one bulk 
storage tank (T-500).  This tank will supply sludge conditioning chemical slurry (filter 
aid) to the sludge conditioning chemical pump.  The level in the sludge conditioning 
chemical tank will be transmitted to the master PLC. 
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Non-potable Water:  Non-potable water will be fed to the sludge conditioning chemical 
tank (T-500).  The operator will control the flow into the sludge conditioning chemical 
tank (T-500) by manually opening and closing the influent non-potable water valve. 

Mixer:  The constant speed mixer (M-500) will operate continuously when the sludge 
conditioning chemical tank (T-500) level is greater than or equal to 30% (adjustable) 
capacity.  The constant speed mixer (M-500) will automatically shut down if the tank 
level is less than 30% (adjustable) capacity for 2 minutes (adjustable).  The mixer will be 
operated by the master PLC or with a manual on/off switch. 

Pump:  The sludge conditioning chemical pump (P-500) will be engaged at the master 
PLC HMI.  The sludge conditioning chemical pump (P-500) will operate at a default 
constant flow rate of 120 gpm.  The solenoid valve (SV-501) will be open when the 
sludge conditioning chemical pump (P-500) is on and closed when the sludge 
conditioning chemical pump (P-500) is off. 

4.1.2 Alarms and Emergency Shutdown 
Sludge Tank: 

High Tank Level:  If the level transmitter (LIT-210) for the sludge tank (T-210) indicates 
a high tank water level (tank is 95% capacity, adjustable), the system will alarm and 
autodial the operator. 

Power Outage:  The emergency generator will supply power to the fan (F-210) in the 
event of a power outage. 

Sludge Conditioning Chemical Tank: 

High Tank Level: If the level transmitter for the sludge conditioning tank (LIT-500) 
indicates a high level (tank is at 95% capacity, adjustable), the system will alarm and 
autodial the operator. 
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Section 5. Filter Press System 

5.1 DESCRIPTION 
Sludge will be pumped from the sludge tank to the filter press, where primary dewatering will 
occur.  The operator will manually engage the filter press.  The operator will then engage the 
filter press feed pump at the filter press and sludge dryer local PLC HMI.  Filtrate from the filter 
press will be pumped to the filtrate tank.  Dewatered sludge from the filter press will be 
transferred to the sludge dryer for additional dewatering, prior to disposal. 

The filter press system consists of the following major elements: 

FLT-600 One (1) Filter Press 

The filter press and sludge dryer local PLC will relay the following output to the master PLC: 

General Alarm 

Filter Press On 

Filter Press Full 

5.2 NORMAL OPERATION 
Filter Press:  The filter press will be manually engaged at the filter press.  Compressed air is used 
to remove the remaining liquid in the filter press before opening the press.   

5.3 ALARMS AND EMERGENCY SHUTDOWN 
A general alarm from the filter press and sludge dryer local PLC will indicate system 
malfunction.  The alarm will be relayed to the master PLC and displayed at the master PLC 
HMI.

Filter Press and Sludge Dryer Emergency Stop: An emergency stop (E-Stop) button will be 
provided on the filter press and sludge dryer local PLC.  The operator will also have the ability to 
implement an emergency stop on the central HMI. 
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Section 6. Sludge Dryer System 

6.1 DESCRIPTION 
The sludge dryer system is a complete system that will be provided by Kontek.  The sludge dryer 
system will be controlled by the filter press and sludge dryer local PLC, which will be 
programmed by the manufacturer.  The manufacturer will provide an Operations & Maintenance 
Manual upon delivery of the unit.

Solids from the filter press will be transferred to the sludge dryer, where further dewatering will 
occur.  The operator will turn the sludge dryer on at the filter press and sludge dryer local PLC. 
Solids from the sludge dryer will then be collected and disposed of off-site.  The sludge dryer 
system consists of the following major elements: 

D-601  One (1) Sludge Dryer 

F-601  One (1) Fan 

The filter press and sludge dryer local PLC will relay the following output to the master PLC: 

General Alarm 

Sludge Dryer Running 

Sludge Dryer Cycle Complete 

Temperature 4201 

Temperature 4202 

6.2 NORMAL OPERATION 
Dryer:   The sludge dryer (D-601) will be manually engaged at the filter press and sludge dryer 
local PLC HMI.   

Fan:  The fan (F-601) will be operated by the filter press and sludge dryer local PLC.

Instruments:  Sludge dryer temperature readings will be relayed to the master PLC. 

6.3 ALARMS AND EMERGENCY SHUTDOWN 
A general alarm from the filter press and sludge dryer local PLC will indicate system 
malfunction.  The alarm will be relayed to the master PLC and displayed at the master PLC 
HMI.

Filter Press and Sludge Dryer Emergency Stop: An emergency stop (E-Stop) button will be 
provided on the filter press and sludge dryer local PLC.  The operator will also have the ability to 
implement an emergency stop on the central HMI. 
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Section 7. Filtration System

7.1 DESCRIPTION 
Supernatant from the mix tank and the sludge tank and filtrate from the filter press will be 
pumped to the filtrate tank.  Once the tank level reaches 30% capacity, a mechanical mixer will 
begin to agitate the composite liquid.  When the tank level reaches 70% capacity, the composite 
liquid will be pumped through cartridge filters to a holding tank. 

The operator will be able to pump the composite liquid back to the mix tank, should there be a 
significant amount of suspended solids in the filtrate tank. 

Composited liquid from the filtrate tank will be pumped through the cartridge filters and 
discharged to the holding tank.  From the holding tank, the liquid will be pumped to the 
evaporator.

Filtered water from the holding tank will be pumped to the mix tank and sludge conditioning 
tank as described in Section 3.1, Mix Tank, and Section 4.1, Sludge System. 

The cartridge filter system consists of the following major elements: 

T-600   One (1) Filtrate Tank 

M-600   One (1) Mixer 

F-600   One (1) Fan 

P-600   One (1) Filtrate Pump 

P-610A, 610B  Two (2) Cartridge Filter Pumps 

FLT-611, 612  Two (2) Cartridge Filters 

T-700   One (1) Holding Tank 

F-700   One (1) Fan 

P-700   One (1) Evaporator Feed Pump 

P-750   One (1) Rinse Pump 

7.2 NORMAL OPERATION 
Mixer:  The constant speed mixer (M-600) will operate continuously when the filtrate tank (T-
600) level is greater than or equal to 30% (adjustable) capacity.  The constant speed mixer (M-
600) will automatically shut down if the tank level is less than 30% (adjustable) capacity for 2 
minutes.  The mixer will be operated by the master PLC or with a manual on/off switch. 

Fans:  The constant speed fans (F-600 and F-700) will operate continuously (24 hours per day, 7 
days per week).  The fans will be operated by the master PLC or with a manual on/off switch. 

Filtrate Tank Pump:  The filtrate pump (P-600) will be engaged at the master PLC HMI.  The 
filtrate pump (P-600) will shut down when the filtrate tank (T-600) level is less than 10% 
(adjustable) capacity, or when the mix tank (T-200) level is greater than 90% (adjustable) 
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capacity.  The solenoid valve (SV-603) will be open when P-600 is on and close when P-600 is 
off.   

Cartridge Filter Pumps:  The cartridge filter pumps (P-610A, P-610B) will be controlled by the 
master PLC.  The cartridge filter pumps (P-610 A, P-610B) will turn on when the filtrate tank 
(T-600) level is greater than 50% (adjustable) capacity.  The cartridge filter pumps (P-610 A, P-
610B) will shut down when the filtrate tank (T-600) level is less than 10% (adjustable) capacity 
or when the holding tank (T-700) level is greater than 90% (adjustable) capacity.  One pump will 
operate as duty and the other standby. 

Pump Alternation:  The cartridge filter pumps ((P-610A, P-610B) will be rotated in and out of 
service to equalize pump utilization. 

Cartridge Filters:  The cartridge filters (FLT-611 and FLT-612) will be operated with one 
cartridge filter being operated as primary and the other cartridge filter as back-up.  When the 
backpressure across the primary cartridge filter reaches the design set point, the operator will 
switch the flow to the back-up cartridge filter to allow for cartridge replacement. 

Evaporator Feed Pump:  The evaporator feed pump (P-700) will be controlled by the evaporator 
local PLC.  The solenoid valve (SV-701) will be open when P-700 is on and close when P-700 is 
off.   

Rinse Pump:  The rinse feed pump (P-750) will be manually operated. 

7.3 ALARMS AND EMERGENCY SHUTDOWN 
High tank level:  If the level transmitter (LIT-600, 700) for the tanks (T-600, 700) indicate a high 
tank water level (tank is 95% capacity, adjustable), the system will alarm and autodial the 
operator. 

Power Outage:  The emergency generator will supply power to the fans (F-600 and F-700) in the 
event of a power outage. 
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Section 8. Evaporator System 

8.1 DESCRIPTION 
The evaporator system is a complete system that will be skid mounted and provided by Encon.  
The evaporator system will have a local PLC, which will be programmed by the manufacturer.  
The manufacturer will provide an Operations & Maintenance Manual upon delivery of the unit.

The evaporator system consists of the following major elements: 

E-800  One (1) Evaporator 

F-800  One (1) Fan 

The evaporator local PLC will relay the following output to the master PLC: 

Run Status 

Alarm

Liquid Temperature 

Air Actuated Isolation Valve 

Residue Pump Solenoid 

Anti-Foam Relay 
The evaporator local PLC will receive the following input from the master PLC: 

Holding Tank (T-700) Liquid Level 

High-High Level Probe 

8.2 NORMAL OPERATION 
Evaporator:  The operator will manually engage the evaporator (E-800) at the local PLC.  The 
evaporator (E-800) will continue to operate until a high temperature set point is reached.  Once 
the high temperature set point is reached, the evaporator (E-800) will shut down and the 
remaining slurry contents will be removed.  The unit can also be operated to run on a timer and 
automatically shutdown at the end of its cycle. 

Air Actuated Isolation Valve:  The evaporator local PLC will control the air actuated isolation 
valve (V-702) and will open and close based on evaporator liquid/slurry levels. 

Fan:  The evaporator fan (F-800) will be controlled by the local control PLC. 

Instruments:  Evaporator liquid temperature readings will be relayed to the master PLC. 

8.3 ALARMS AND EMERGENCY SHUTDOWN 
A general alarm from the evaporator local PLC will indicate system malfunction.  The alarm will 
be relayed to the master PLC and displayed at the master PLC HMI. 
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Evaporator Emergency Stop: An emergency stop (E-Stop) button will be provided on the 
evaporator local PLC.  The operator will also have the ability to implement an emergency stop 
on the central HMI. 
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Section 9. Slurry System 

9.1 DESCRIPTION 
Concentrated slurry remaining in the evaporator will be pumped to a slurry tank.  From the slurry 
tank, slurry will be fed to the slurry dryer.  Solids from the slurry dryer will then be collected and 
disposed of off-site. 

The slurry dryer is a complete system that will be provided by a select manufacturer.  The slurry 
dryer will have a local PLC, which will be programmed by the manufacturer.  The manufacturer 
will provide an Operations & Maintenance Manual upon delivery of the unit.   

The slurry system consists of the following major elements: 

T-900  One (1) Slurry Tank 

F-902, 903 Two (2) Fans 

P-800, 900 Two (2) Pumps 

D-901  One (1) Dryer 

The slurry dryer local PLC will relay the following output to the master PLC: 

General Alarm 

Slurry Dryer Running 

Fill Demand 

Slurry Dryer Cycle Complete 

Temperature 4101 

Temperature 4102 

Level Switch High 

9.2 NORMAL OPERATION 
Slurry Tank Feed Pump:  The slurry tank feed pump (P-800) will be engaged at the master PLC 
HMI.  The slurry tank feed pump (P-800) will shut down when the slurry tank (T-900) level 
reaches 90% (adjustable) capacity.  The solenoid valve (SV-802) will be open when P-800 is on 
and close when P-800 is off.   

Fan:  The constant speed fan (F-902) will operate continuously.  The fan will be operated by the 
master PLC or with a manual on/off switch. 

Slurry Pump:  The slurry pump (P-900) will be controlled by the slurry dryer local PLC.  The 
slurry pump (P-900) will shut down when the slurry tank (T-900) reaches 10% (adjustable) of 
tank capacity or when the slurry dryer feed isolation valve (V-901) closes.  The solenoid valve 
(SV-901) will be open when P-900 is on and close when P-900 is off.   
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Slurry Dryer:  The operator will manually engage the slurry dryer at the slurry dryer local PLC.  
The slurry dryer local PLC will control the slurry feed into the slurry dryer through the slurry 
dryer feed isolation valve (V-901).

Instruments:  Slurry dryer temperature readings will be relayed to the master PLC. 

Fan:  The slurry dryer fan (F-903) will be controlled by the slurry dryer local PLC. 

9.3 ALARMS AND EMERGENCY SHUTDOWN 
High tank level:  If the level transmitter (LIT-900) for the slurry tank (T-900) indicates a high 
tank water level (tank is 95% capacity, adjustable), the system will alarm and autodial the 
operator. 

A general alarm from the slurry dryer local PLC will indicate system malfunction.  The alarm 
will be relayed to the master PLC and displayed at the master PLC HMI. 

Slurry Dryer Emergency Stop: An emergency stop (E-Stop) button will be provided on the slurry 
dryer local PLC.  The operator will also have the ability to implement an emergency stop on the 
central HMI. 

Power Outage:  The emergency generator will supply power to the fans (F-902) in the event of a 
power outage. 
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Section 10. Sump System 

10.1 DESCRIPTION 
The building drainage will enter the building sump system, which consists of two pumps.  One or 
both sump pumps may operate depending on sump liquid level.  Wastewater that enters the sump 
system will be pumped back to the tanks at the CTF.  A drain pump will pump 
leachate/wastewater from the lab area, decant sampling, and remaining wastewater in the 
building sump to the mix tank.  The sump system consists of the following major element: 

P-001, 002 Two (2) Sump Pumps 

P-003  One (1) Drain Pump 

AE/AIT-100 One (1) Carbon Monoxide Detector 

10.2 NORMAL OPERATION 
Sump Pumps:  The sump pumps (P-001, 002) will be operated based on the liquid level in the 
sump.  One sump pump will turn on when the sump level reaches 50% (adjustable).  The second 
pump will turn on when the sump level reaches 70% (adjustable).  Upon reaching a low liquid 
level, the sump pumps will turn off. 

Sump Pump Alternation:  The pumps will be rotated in and out of service to equalize pump 
utilization. 

Drain Pump:  The drain pump (P-003) will be manually engaged. 

Detector:  The carbon monoxide detector (AE/AIT-100) will monitor carbon monoxide levels in 
the LTS building. 

10.3 ALARMS AND EMERGENCY SHUTDOWN 
High-high sump level:  If the level sensor (LSHH-002) for the sump indicates a high tank water 
level (sump is 80% capacity, adjustable), the system will alarm and autodial the operator.  The 
system will also shutdown all process pumps (P-100, 200, 201, 210, 211, 600, 610, 700, 750, 
800, and 900). 

Pump:  If the pump faults, the system will alarm the operator and switch to the standby pump.  
The operator will determine the course of action should the pump fault be activated. 

High carbon monoxide level:  If the carbon monoxide detector (AE/AIT-100) detects 10 ppm 
(adjustable) of carbon monoxide for 1 minute (adjustable) in the building, the system will alarm. 

High-High carbon monoxide level:  If the carbon monoxide detector (AE/AIT-100) detects 35 
ppm (adjustable) of carbon monoxide for 1 minute (adjustable) in the building, the system will 
alarm and autodial the operator. 

Power Outage:  The emergency generator will supply power to the sump pumps (P-001 and P-
002) and sump level instruments (LE/LIT-001 and LS-002) in the event of a power outage. 
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Section 11. Human Machine Interface 

11.1 HUMAN MACHINE INTERFACE 
The HMI shall include a complete diagram of the Pinewood Site Leachate Treatment System.  
The following operations shall be displayed: 

Graphic display of mix tank (T-200), sludge tank (T-210), caustic storage tank (T-300), 
sulfuric acid storage tank (T-400), sludge conditioning chemical tank (T-500), polymer day 
tank (T-550), filtrate tank (T-600), holding tank (T-700), and slurry tank (T-900) levels.  The 
graphic displays shall be shown as tank volume and percentage full. 

Building sump pumps (P-001 / P-002), influent pump (P-100), mix tank supernatant pump 
(P-200), sludge tank feed pump (P-201), filter press feed pump (P-211), sludge tank 
supernatant pump (P-210), caustic metering pump (P-300), sulfuric acid metering pump (P-
400), sludge conditioning chemical pump (P-500), polymer metering pump (P-550), filtrate 
pump (P-600), cartridge filter pumps (P-610A/P-610B), evaporator feed pump (P-700), 
slurry tank feed pump (P-800), and slurry pump (P-900) operating status.  

Caustic metering pump (P-300) and sulfuric acid metering pump (P-400) VFD status 
(automatic, manual, and percent speed), and dosing rates. 

Tank fans (F-200, 210, 600, 700, 800, 902) operating status. 

VFD operations status (automatic or manual) and percentage of operating drive. 

Flow from flow meters (FIT-100, 700). 

Carbon monoxide measurements (AIT-100). 

pH and ORP measurement (AIT-200). 

Operation status of the sludge dryer (D-601), evaporator (E-800), and slurry dryer (D-901).


