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1.0 INTRODUCTION 
 
This Draft Operation and Maintenance Data, Wyckoff Groundwater Treatment Plant, 
Wyckoff/Eagle Harbor Superfund Site, Kitsap County, Washington (Volumes I through XII), 
herein referred to as the Operations and Maintenance (O&M) Manual, is a combination of 
descriptions, tables, figures, and manufacturer's data for the operation, maintenance, repair and 
other operational activities associated with the Wyckoff/Eagle Harbor Superfund Site (Wyckoff) 
replacement Groundwater Treatment Plant (GWTP) constructed by ECC during 2007, 2008 and 
2009 on Bainbridge Island, Washington.   
  
This project was performed for the United States Army Corps of Engineers (USACE) Seattle 
District, under Contract Number W912DQ-04-D-0017, Task Order EC01 for the United States 
Environmental Protection Agency (EPA). 
 
This O&M Manual is written to assist personnel in successfully operating the groundwater 
extraction, treatment, and discharge system at the Wyckoff GWTP on Bainbridge Island, 
Washington.  The manual serves as a resource for:   
 

• Equipment Information (one-stop for manufacturer-supplied catalog cut sheets  
and O&M manuals); 

• Start-up, Operating, and Shut Down Procedures; 
• Inspections and Maintenance; 
• Repairs;  
• Parts; and 
• Recordkeeping. 

   
This O&M manual is to be used in conjunction with the following companion documents 
prepared by OMI, the O&M contractor: 
 

• Site Safety and Health Plan (SSHP) for O&M of the Wyckoff GWTP; and 
• Quality Assurance Project Plan (QAPP) for O&M sampling of the Wyckoff GWTP.   

 
These documents will be on file in the treatment plant office at all times.  A set of construction 
record drawings also will be on file in the treatment plant office.   
 
1.1 Site History 
 
Before 1904, the Wyckoff Facility site was occupied by two mining operations and a brick mill.  
Wood treating operations at the site began in 1905 and continued until 1988 under several 
owners.  The wood treatment operations included wood preservation; storage of treated and 
untreated wood; use and storage of fuel oil, creosote, pentachlorophenol (PCP), solvents, 
gasoline, antifreeze, waste oil, and lubricants; and management of process wastes. 
These chemicals were stored in above-ground storage tanks, conveyed through above-ground 
and below-ground piping, disposed in sumps, spilled, and buried onsite.  Wood preservative 
chemicals were delivered to the facility by barge and ship and stored in tanks on the property. 
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Spills and leaks from tanks and piping entered the ground directly or through unlined sumps. 
The practice of storing treated pilings and timber in the water continued until the late 1940s. 
 
The EPA began an investigation of the property in 1971.  In August 1984, EPA issued an order 
under Section 3013 of the Resource Conservation and Recovery Act (RCRA) requiring the 
Wyckoff Company to conduct environmental investigation activities.  Data collected at the time 
revealed the presence of significant soil and groundwater contamination.   
 
The Wyckoff Site was proposed to be listed on the National Priority List (NPL) in 
September 1985 and the site was subsequently placed on the NPL in 1987.  In 1988, the Wyckoff 
Company ceased all operations on the property.  In 1989, a groundwater extraction and treatment 
system was installed and began operation in 1990.  The treatment system continues to pump 
product and process contaminated groundwater at the site.  Groundwater is obtained from several 
extraction wells (EWs) located within the Groundwater Operable Unit (OU).  These EWs are 
screened in the shallow, unconfined aquifer, and the groundwater was treated at the existing on-
site Wyckoff GWTP.  Treated effluent from the existing GWTP is discharged via a single pipe 
outfall that extends in an easterly direction from the Wyckoff facility towards the entrance 
channel to Eagle Harbor.  A physical barrier comprised of sheet piling was installed around the 
OU site boundary to provide containment of the contaminated groundwater and prevent the 
spread of contamination from the site into Eagle Harbor or Puget Sound.  In 1993, the EPA 
assumed management of the Soil and Groundwater OUs.   
 
1.2 Site Description 
 
The Wyckoff Site is situated on the southeast side of Eagle Harbor on the eastern shore of 
Bainbridge Island.  Bainbridge Island is located in central Puget Sound, directly across and due 
west of Seattle, Washington.  The Wyckoff Site location is shown on Figure 1-1.  The existing 
layout of the Wyckoff Site is shown on Figure 1-2.  The property is approximately 40 acres in 
size, which includes approximately 16 acres of generally flat and open terrain at the entrance to 
Eagle Harbor.  This flat area comprises the Soil and Groundwater OUs defined in the Record of 
Decision (ROD) for the Superfund project and the average ground surface elevation is 
approximately 10 feet (ft) above mean sea level.  The southern portion of the Wyckoff Site 
consists of a steep tree-covered slope.  Offsite to the south, the topography rises toward the 
island’s interior and elevations exceeding 200 ft.  Approximately 2,000 people live within one 
mile of the site.  The nearest residence is located less than 1/4 mile to the south.  Land use in the 
area is mostly residential and commercial.  The harbor is used by recreational boaters,  
"live-aboards," and ferry transport to and from Seattle.   
 
1.3 Nature and Extent of Contamination 
 
The nature and extent of contamination present at the Wyckoff Soil and Groundwater OUs have 
been evaluated using data on non-aqueous phase liquids (NAPL), soil, groundwater, and surface 
water collected during Expedited Response Actions and site characterization, monitoring, and 
cleanup activities.  The evaluation of the nature and extent of contamination focused on the 
presence of NAPL in soil and groundwater and on those chemicals detected in one or more 
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environmental media at concentrations exceeding preliminary remediation goals (PRGs), 
which are established by the EPA to protect human health and the environment.   
 
Chemicals detected in NAPL at the Wyckoff Site are consistent with the products historically 
used onsite (i.e., creosote, PCP, and aromatic carrier oils).  The light NAPL (LNAPL) and 
dense NAPL (DNAPL) at the site generally contain varying concentrations of polynuclear 
aromatic hydrocarbons (PAHs), PCP, other semi-volatile organic compounds (dibenzofuran,  
3,5-dimethylphenol, 2-methylnaphthalene, carbazole, and 1-methylnaphthalene), and volatile 
organic compounds (methylene chloride, ethylbenzene, toluene, and xylenes).  NAPL is 
primarily restricted to the marine sand and gravel units.  The maximum thickness of mobile 
LNAPL and DNAPL is approximately 13 and 9 ft, respectively.  Mobile NAPL is present in all 
units, including the glacial aquitard.   
 
Site personnel potentially could contact NAPL during performance monitoring at the 
extraction wells, sampling of the upper aquifer groundwater wells, maintenance activities 
(wells, extraction system piping, and other equipment that comes into contact with the NAPL), 
trenching and excavation, and at the groundwater treatment plant.  The primary potential 
exposure routes anticipated to site personnel from NAPL are dermal contact, and possible 
inhalation of organic vapors from out-gassing of NAPL exposed to the atmosphere.   
In near-surface soil, detected contaminants exceeding PRGs include PCP, nine PAHs, two other 
semi-volatile organic compounds (carbazole and dibenzofuran), one volatile organic compound 
(styrene), one pesticide (dieldrin), and dioxin (as total 2,3,7,8-TCDD equivalents).  The extent of 
contamination is generally represented by the approximate lateral extent of PAH contamination.  
 
1.4 Treatment System Description 
 
The ROD requires treatment of the contaminated groundwater to meet the effluent limits 
presented in Table 1-1.  Table 1-1 is taken from Table 25 of the ROD and is also provided under 
Appendix A.   
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Table 1-1 
Summary of Effluent Limitations and Monitoring Requirements  

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
Discharge Limitation Monitoring Requirements 

 
Effluent Characteristics 

Daily 
Maximum 

(µg/L) 

Monthly 
Average 
(µg/L) 

Measurement 
Frequency 

Sample 
Type 

Reported 
Value(s) 

Total of 16 PAHs 
20 -- 

Once per 
week 

24-hour 
composite 
(c) 

Maximum 
daily 

Individual PAHs  
Naphthalene 4 -- Once per 

week 
24-hour 
composite 

Maximum 
daily 

Acenaphthylene 4 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Acenaphthene 4 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Fluorene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Phenanthrene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Anthracene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Fluoranthene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Pyrene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Benzo(a)anthracene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Chrysene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Benzo(b)anthracene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Benzo(k)anthracene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Benzo(k)pyrene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Dibenzo(a,h)anthracene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Benzo(g,h,i)perylene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 
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Table 1-1 (Continued) 
Summary of Effluent Limitations and Monitoring Requirements 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
Discharge Limitation Monitoring Requirements 

 
Effluent Characteristics 

Daily 
Maximum 

(µg/L) 

Monthly 
Average 
(µg/L) 

Measurement 
Frequency 

Sample 
Type 

Reported 
Value(s) 

Indeno(1,2,3-cd)pyrene 2 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Pentachlorophenol (d) 6 -- Once per 
week 

24-hour 
composite 

Maximum 
daily 

Discharge Flow (gpm) (e) NA -- Continuous Recording  
TSS (mg/L) NA -- Once per 

week 
24-hour 
composite 

Maximum 
daily 

TDS (mg/L) NA -- Once per 
week Grab Maximum 

daily 
Temperature [ºC] NA -- Once per 

week Grab Maximum 
daily 

Dissolved Oxygen (mg/L) NA -- Once per 
week Grab Maximum 

daily 
pH 

6.0 - 9.0 -- 
Once per 
week Grab Maximum 

daily 
Metals  
Zinc 95 47 Once per 

week 
24-hour 
composite 

Maximum 
daily 

Lead 140 70 Once per 
week 

24-hour 
composite 

Maximum 
daily 

Mercury 2.1 1 Once per 
week 

24-hour 
composite 

Maximum 
daily 

Nickel 75 37 Once per 
week 

24-hour 
composite 

Maximum 
daily 

Cadmium 43 21 Once per 
week 

24-hour 
composite 

Maximum 
daily 

Chromium (Total) 1100 548 Once per 
week 

24-hour 
composite 

Maximum 
daily 

gpm = gallons per minute 
µg/L = microgram per liter (ppb) 
mg/L = milligrams per liter (ppm) 
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The major process components of the treatment system are: 
 

• Groundwater extraction from a cluster of  EWs;  
• Equalization (EQ) Tank; 
• Dissolved Air Flotation (DAF) Unit with a Polymer Injection System; 
• Hydromation Deep Bed Filter (HDBF) System; 
• Granular Activated Carbon (GAC) Adsorbers; 
• Process pumps to process streams; 
• Effluent Tank; and 
• Discharge to Outfall. 

 
Additional side-stream components are: 
 

• Tank Farm Containment Area and Equalization Skim Sumps; 
• Digester, Storm water and Dirty Backwash Settling Tanks; 
• Product and Froth Tanks (for removal of free product); 
• Filter Press (for sludge handling); and 
• Filtrate Tanks (for separation of solids). 

 
The treatment equipment, along with appurtenances such as flow meters, level sensors, valves, 
and pressure gauges, are located either inside the (41 ft by 127 ft) treatment building or within 
the (33 ft by 119 ft) tank farm containment area, which is south of and adjacent to the treatment 
building (Figure 1-2).  The treatment system utilizes a Programmable Logic Controller (PLC) to 
facilitate automated system operation for treating contaminated water.  The treatment building 
PLC, located inside the treatment building, communicates with and controls the process 
equipment associated with treatment of contaminated water.  The controls either allow the 
system to be operated automatically from the treatment building or manually controlled at local 
control stations located near specific equipment. 
 
1.5 Discharge Requirements 
 
The treated effluent from the Wyckoff GWTP is discharged to Eagle Harbor through the existing 
outfall.  The effluent is treated to comply with the same substantive National Pollutant Discharge 
Elimination System (NPDES) standards presented in the ROD (Appendix A). 
 
If effluent water quality exceeds the discharge criteria for one or more of the parameters in 
Table 1-1, then the EPA must be notified in writing within 24 hours of discovery of the 
exceedence.  Actions to correct effluent quality exceedances and achieve the required effluent 
concentrations must be implemented immediately.  If the required actions are considered to be 
outside the scope of work for plant operations, then the system will be shut down pending further 
direction from the EPA.  The contact person at the EPA is Mary Jane Nearman (206) 553-6642.  
If the main EPA contact is not available, then plant operators will contact other USACE 
personnel by phone or email.  A contact list is provided as Table 1-2. 
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1.6 Contact List 
 

Wyckoff GWTP key O&M personnel and their contact information are provided in Table 1-2. 
 

Table 1-2  
Project Contact List 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

Contact Name Title Organization 
Affiliation 

Email, Address, and Phone 
Number 

Mary Jane Nearman Project Manager EPA 

Nearman.maryjane@epa.gov 
1200 Sixth Avenue 
Suite 900,  ECL113 
Seattle, WA  98101 
(206) 553-6642 

Matthew Satter Contracting Officer USACE - Seattle 

Matthew.satter@usace.army.mil 
4735 East Marginal Way South 
Seattle, WA 98134 
(253) 966-4360 

James Parker Project Engineer USACE - Seattle 

James.r.parker@usace.army.mil 
4735 East Marginal Way South 
Seattle, WA 98134 
(253) 966-4380 

Dennis Fitzpatrick On-Site Representative USACE - Seattle 

Dennis.E.Fitzpatrick@nws02.usace.army.mil 
4735 East Marginal Way South 
Seattle, WA 98134 
 

Ken Scheffler Design Project Engineer CH2M Hill kscheffler@ch2m.com 
(425) 453-5000 

Krystal Perez Field Engineer CH2M Hill krystal.perez@ch2m.com 
(425) 233-3304 

Dr. Ganesh Subramaniam Project Engineer ECC 

gsubramaniam@ecc.net 
1125 Route 22 West 
Bridgewater, NJ 08807 
(908) 595-1777 

Brady Bigelow Project Manager ECC 

bbigelow@ecc.net 
1746 Cole Blvd. Bldg. 21 Suite 350 
Lakewood, CO 80401 
(303) 298-7607 

Stan Warner Plant Operations Project 
Manager OMI Stanley.Warner@ch2m.com  

(206) 780-1711 

Stan Warner Lead Plant Operator OMI Stanley.Warner@ch2m.com  
(206) 780-1711 

To be provides later Backup Plant Operator OMI  

Kirk Payne/John Hartman Project Manager Holmes Mechanical 
10890 Old Frontier Rd NW 
Silverdale, WA 98383  
(360) 698-1977 

Roger Wagner Project Manager Drury Construction 
19302 Powder Hill Place, Suite 100 
Poulsbo, WA 98370 
(360) 394-6000 

Sean Muldoon Project Manager Ahearn Electric 
4843 Auto Center Way 
Bremerton, WA  98312  
(360) 373-1900 

Riley Lowthian  Project Manager  TSI 
2303 196th Street SW,  
Lynwood, WA 98036              
(425) 775-5696 
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2.0 HEALTH AND SAFETY 
 
The foremost priority in operating the Wyckoff GWTP is to ensure the health and safety of the 
operators, visitors, and nearby residents.  CH2MHill OMI (OMI) has developed an SSHP that is 
used in conjunction with this O&M Manual and other documents required for O&M operation.   
 
A copy of the SSHP must be kept in the Wyckoff GWTP office for reference.  Operation of the 
Wyckoff GWTP includes the following potential hazards: 
 

• Contact with contaminated (untreated) groundwater; 
• Confined space entry; 
• Electrical hazards; 
• Hazards associated with rotating equipment (pump shafts, vent fans, etc); 
• Release of stored energy (mechanical and pressurized systems); 
• Slip/trip/fall hazards; 
• Lifting heavy objects and; 
• Heat and cold stress. 

 
The operators must be familiar with the SSHP and its requirements, including training 
(project orientation, Occupational Safety and Health Administration [OSHA], Hazardous Waste 
Operations Emergency Response [HAZWOPER], confined space entry, fall protection), medical 
monitoring, personal protective equipment (PPE), confined space entry procedures, fall 
protection measures (required for any activity having a potential fall greater than 6 ft), air 
monitoring, hazard communication, emergency response plan, hospital route, and the site control 
log.  The plant operators will provide a safety briefing for visitors to the plant and well locations.  
There will be a sign-in sheet for visitors posted at the office plant treatment. 
 
Treatment plant operations may normally be conducted in Level D PPE, which includes nitrile 
gloves, protective footwear, coveralls, standard work clothing, hard hats, and protective eye wear 
(safety glasses).  Noise monitoring will be performed within all treatment building locations, and 
depending upon data obtained during the initial O&M, hearing protection requirements will be 
evaluated. 
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3.0 DESCRIPTION AND OPERATION OF GROUNDWATER TREATMENT 
PLANT SYSTEM AND COMPONENTS 

 
The purpose of this section is to familiarize plant operators with basic information regarding the 
various systems and components.  Pertinent catalog information from the equipment 
manufacturers are provided in the form of attachments (Volume II through Volume XII) to this 
O&M Manual.  A detailed table of contents for each volume is provided at the beginning of each 
volume to facilitate location of specific component information.  The text of this section is 
intended to provide an overview to the manufacturer’s information and to provide an overview of 
the system operation.  Manufacturer information in Volumes II through XII primarily consist of 
the manufacturers typical O&M package which includes but is not limited to product data, 
performance curves (for pumps), materials of construction, operation of the equipment, 
equipment maintenance, troubleshooting, and spare parts inventories.  Major process equipment 
warranty information is provided under Appendix B.  Individual associated product warranties 
are provided in Volumes II to XII. 
 
Except during initial startup of each individual process system (DAF, HDBF and pumps), 
the operator will be located at the east end of the treatment plant to operate the system from the 
touch screen on the panel also called the operator interface terminal (OIT) or the human/machine 
interface (HMI).  The touch screen is also located next to the DAF Control Panel and the six 
Adjustable Frequency Drives (AFDs) for the pumps (DAF feed, filter feed and decant).   
 
In addition to the DAF local control panel, local control panels for the HDBF and, polymer 
system, and the motor starter and disconnect for the well pumps are located inside the treatment 
building process area.  The rotary blower local control panel is located inside the treatment 
building mechanical room and the sump pumps control panel is located outside the tank farm.  
If needed, the operator can be present at local control panels for operation of specific equipment.   
 
O&M sampling schedules detailing the sampling frequency and parameters at each sampling port 
are provided in the project QAPP.   
 

3.1 Groundwater Treatment System Description 
 
The Wyckoff GWTP is designed to treat contaminated groundwater extracted from beneath the 
site to levels specified by the ROD.  Extracted groundwater is pumped into an EQ tank from 
which the water is drawn and processed through three separate treatment units arranged in series.  
The treatment units (in order) are the DAF System with polymer injection; the HDBF system; 
and the GAC units.  The DAF and HDBF system are designed to remove oil and grease (O&G), 
total suspended solids (TSS), and PAHs.  The GAC units are designed to remove PCP and 
PAHs. 
 
Figure 3-1 (Process Flow Diagram) presents a schematic diagram of the entire process, including 
several “side streams” for process water recycling and waste removal and recovery.  The side 
streams include product recovery from the EQ tank and the DAF System; backwash for the 
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HDBF and GAC Systems; solids recovery (Filter Press) from the backwash streams; and 
storm water, spill containment, recycled water streams; polymer; water; and air.  Figure 3-2  
(Simplified Process Flow Diagram) presents a simplified diagram with flow directions showing 
both main and recycle streams.  Figure 3-3 (Treatment System Layout) show the layout of the 
treatment equipment and piping inside the treatment building and the adjacent outside tank farm.  
Figures 3-4 to 3-14 are discussed in the following unit process sections.  Sheets 1 and 2 provide 
instrumentation and control legends explaining the symbols, letters, and numbers used on these 
figures.  Applicable treatment system drawings are provided in Appendix C.  Appendix D 
includes PLC screen captures that summarize each unit process operation.  Manufacturer 
information for the process valves is provided in Volume VII – Attachment 7.4. 
 
Table 3-1 provides a list of sampling ports for the entire process system.  Tables 3-2 and 3-3 
provide a list of flow meters and level sensors for the entire process system.  Tables 4-1 through 
4-9 identify and explain the valve settings and/or positions for normal operation of individual 
process units.  These valves are referenced under this Section 3.0 and should be cross-referenced 
with startup and shut down procedures from Section 4.0.   
 
Each unit process described in Sections 3-2 through 3-11 focus on the following topics:  
 

1) A system description;  
2) An operational description; 
3) Instrumentation and controls; and  
4) Design criteria. 

 
In addition, references to troubleshooting procedures are provided for DAF, HDBF, and GAC 
systems under Sections 3.3.5, 3.4.5, and 3.5.8 respectively.  Optimization for DAF system is 
provided in Section 3.3.6. 
 
Under design criteria, reference to manufacturer information manual (Volumes II to XII) and 
corresponding figure numbers are provided.  In addition, refer to Figure 3-3 for location and 
layout of the specific process equipment discussed in Sections 3.2 to 3-11.   

3.2 Groundwater Extraction and Storage 
This section provides a system description, operational description, a description of groundwater 
extraction and storage system.  Specific information related to the EQ Tank and EQ skim sump 
are provided in Section 3.2.4.  Figure 3-3 illustrates the layout of the treatment system and shows 
the EQ tank and EQ skim sump. 

33..22..11  Groundwater Extraction and Storage System Description 
 
The extraction system and influent storage system includes the following major components: 
 

• EWs and associated pumps (not addressed in this manual); 
• EQ Tank; and 
• EQ Skim Sump. 
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The purpose for groundwater extraction is to maintain hydraulic containment within the confines 
of the existing sheet pile wall and to transfer contaminated groundwater to the Treatment Plant.  
The Wyckoff EW network includes several EWs.  To verify that adequate hydraulic containment 
is being achieved, a groundwater monitoring system will be established as part of the O&M.  
The monitoring system will measure groundwater levels and pumping flow rates.  
The groundwater levels are analyzed to determine the extent of hydraulic containment. 
 
O&M procedures related to groundwater EW’s and their pumps are available on site and are not 
included in this manual.  Operation of the EWs will be performed manually, with automation 
anticipated at a future date. 
 
The EW pumps discharge contaminated groundwater into the EQ tank (40T1010) located within 
the Tank Farm through the 3-inch diameter FRP via pipeline labeled plant influent or “PLI” in 
Figure 3-4.  The design flow from the EW network is 70 gallons per minute (gpm).   
The EQ tank provides equalization of flow and contaminant concentrations to the DAF System.  
The EQ tank is sized to provide more than 2 days of retention time at an influent flow of 11 gpm, 
which is the expected future peak flow rate after installation of the site cap and up-gradient 
hydraulic isolation wall.   
 
Some separation of non-aqueous phase oil and suspended solids also occurs within the EQ tank.  
The EQ tank has a vertical baffle to reduce short-circuiting between the water influent and 
effluent points.  The EQ tank has an overflow weir for removal of LNAPL and a sloped floor to 
facilitate the removal of DNAPL and settled solids.  Hoses are connected to the EQ tank to 
remove LNAPL and DNAPL where the product discharges to the EQ skim sump.  The EQ skim 
sump allows further separation of LNAPL, DNAPL, and water where it is manually removed 
with the use of digester/skim pump 50P1120 (separately discussed under Section 3.9).  The EQ 
tank and EQ skim sump are shown on Figure 3-4.  The physical location of the EQ Tank is 
shown in Sheet 49 with details shown in Sheets 55 and 65 in Volume I, Appendix C 
“Applicable Project Drawings”.  The location of the EQ Skim Sump is also shown in Sheet 49.  

33..22..22  Groundwater Extraction and Storage System Operational Description 
 

1) Groundwater is pumped into the EQ tank from the Wyckoff EW network with valve 
PLE-01 open.  The total flow rate is monitored by Plant Influent flow meter FE/FIT-
1009 (Figure 3-4 and Table 3-2).   

2) The liquid level in the EQ tank is monitored by level transmitter LE/LIT-1011  
(Figure 3-4 and Table 3-3) and will be maintained by the process control system at 
approximately one half of the tank capacity under normal operating conditions.  This 
maintained liquid level will provide storage capacity in case treatment processes are 
temporarily shut down for maintenance or repair and pumping from the EWs must be 
maintained.   

 
Sampling port (SP) SP-0, flow meter 1009, and level transmitter 1011 are shown on Figure 3-4.  
Sampling port SP-0 (Table 3-1) is located on the plant influent (PLI) pipeline between the EWs 
and EQ tank.   
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In addition to the influent flow from wells, the EQ tank receives recycle water from following 
streams: 
 

• Treated plant effluent (PLE) from carbon adsorbers designated as PLE/ 
(recycle)RCY (cross reference with Figure 3-10) - associated valve PLE/RCY-01; 

• Backwash recycle water from Dirty Backwash Tank designated as BWR  
(cross reference with Figure 3-11) - associated valve BWR/FI/RCY-01; 

• Recycle from DAF Effluent (DE)/Filter Feed Pumps designated as FI/RCY  
(cross reference with Figure 3-7) - associated valve BWR/FI/RCY-01; 

• Decant recycle from Decant Pumps/Froth Tank designated as FRE  
(cross reference with Figure 3-13) - associated valve FRE-07; and 

• Recycle from the storm water recycle pump designated as STW  
(cross reference with Figure 3-14) - associated valve STW-13. 

 
3.2.2.1 Influent Piping from Wells to Equalization Tank 
 
A 3-inch high density polyethylene (HDPE) pipeline from the extraction well field is connected 
to a new 3-inch diameter fiberglass reinforced plastic (FRP) pipeline using a 3-inch plug valve.  
The purpose of the 3-inch plug valve (PLI-00) that connects the HDPE pipeline from well field 
to the FRP pipeline, is to direct contaminated water to the Wyckoff GWTP Tank Farm  
(EQ tank).  Valve PLI-01 isolates the influent line from EQ tank and valve PLI-00 located in the 
exclusion zone isolates the line from the existing plant.  The PLI pipeline is shown  
on Figure 3-15. 
 
3.2.2.2 LNAPL Recovery from Equalization Tank 
 

1) Periodically (anticipated frequency once a week), the water level in the EQ tank will be 
raised to the top of the working volume to decant floating oil (LNAPL) that 
accumulates on the water surface through the overflow weir.   

2) Water level in tank to reach overflow weir will be measured and checked to match the 
level indicated on LE/LIT-1011.  This action is achieved by slowing down the effluent 
flow from the EQ tank by adjusting the DAF feed pump parameters or shutting down 
the plant during the weekend and maintaining well pump flow into the EQ tank.   

3) At this point the flow to the EQ tank is higher than flow from the EQ tank to the DAF 
Unit thereby increasing the level in EQ tank.   

4) The LNAPL is removed by connecting a hose to a 2 inch FRP pipe that connects to the 
valve NAPL-01 on the LNAPL outlet.   

5) Decanted LNAPL discharges by gravity flow to the EQ Skim Sump.    
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3.2.2.3 DNAPL Recovery from Equalization Tank 
 

1) The bottom of the EQ tank slopes toward a bottom outlet to facilitate removal  
of DNAPL and settled solids.   

2) DNAPL and heavy solids will be drawn off periodically (anticipated frequency, 
once per week) by connecting a hose to a 2-inch FRP pipe that connects to  
the valve NAPL-02 on the DNAPL outlet.   

3) DNAPL and heavy solids discharge by gravity flow to the EQ skim sump.  The use of a 
sump allows gravity flow of LNAPL and DNAPL, as well as visual verification that oil 
being removed.   

33..22..33  Instrumentation and Controls 
 
Piping and instrumentation for influent storage and EQ sump are depicted schematically on 
Figure 3-4.  This figure also should be cross referenced with Figures 3-7, 3-10, 3-11, 3-13 and  
3-14 for recycle streams (description of streams are described in Section 3.2.2) entering the 
EQ tank in addition to the influent from the EWs.     
 
The following are the instrumentation and control steps: 
 

1) The well field flow rate, influent to the EQ tank (FE/FIT-1009), is monitored by the 
PLC. 

2) The liquid level in the EQ tank is monitored (LE/LIT-1011) and alarmed by the PLC.  
The DAF feed pump (described in Section 3.3) speed is controlled based on the liquid 
level in the EQ tank.  Under normal operating conditions, the DAF feed pump speed is 
controlled to maintain a constant level in the EQ tank at about half-depth (that is, half 
of the water working volume).  Alternately, the operator will be able to set the DAF 
feed pump speed and the pump will shut off automatically when the EQ tank level 
reaches a low-level or high-level set point.   

3) Decanting LNAPL and DNAPL from the EQ tank is performed manually.   
The operator manually opens and closes valves on the LNAPL (NAPL-01)  
and DNAPL (NAPL-02) outlets to draw off oil.  When decanting DNAPL, the operator 
visually inspects the discharge continuously at the EQ Skim Sump to determine when 
to close the valve and avoid decanting water.   

33..22..44  Equalization Tank and Skim Sump Design Criteria 
 
The major components of the Equalization Tank System are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP.  
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Equalization Tank (40T1010) – Figure 3-4 

Capacity: 51,400 gallons 
Dimensions: 18 ft diameter x 27 ft high 
Anticipated contents: groundwater contaminated with PCPs, PAHs, O&G,  
and total dissolved solids (TDS) 
Material of Construction:  FRP 
Manufacturer: Ershigs 
Location: Tank Farm 
Manufacturer Information and As-built Drawing: Volume VI of this O&M Manual 
 
Equalization Skim Sump – Figure 3-4 
Dimensions: 5 ft long x 5 ft wide x 5 ft deep 
Capacity: 935 gallons 
Location: Tank Farm 
 
Plant Influent Flow Meter (FE-1009) – Figure 3-4 
Model: Optiflux 4000 Series 
Capacity/Characteristics: Optiflux Mag Inductive Flow Meter measures the flow from EQ tank 
with 2 inch Teflon lining and an operating range of 0 to 100 gpm. 
Manufacturer: Krohne 
Location: Tank Farm 
Manufacturer information: Volume VIII – Attachment 8.1. 
 
Level Transmitter Equalization Tank (LE/LIT-1011) – Figure 3-4 
Model: Hydroranger 200 
Characteristics: Calibrated at 0 to 40 ft of water with the level element XPS-15 and 10m cable 
Manufacturer: Miltronics 
Location: Tank Farm  
Manufacturer information: Volume VIII – Attachment 8.1. 

3.3 Dissolved Air Flotation System 
 
This Section provides a system description, operational description, a description of 
instrumentation and controls for the DAF and the design criteria for the DAF and polymer 
systems, troubleshooting procedure and optimization.  Specific information related to DAF 
equipment is provided under Section 3.3.4.  Figure 3-3 illustrates the layout of the treatment 
system and shows the DAF System located in the treatment building process area.  Information 
related to detailed description of the DAF components, installation instructions of the DAF 
system, safety instructions, torque control and maintenance and emergency procedures can be 
found under Volume III of Westech’s manufacturer manual – Attachment 3.1.1. 
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33..33..11  Dissolved Air Flotation System Description  
 
The DAF System follows the EQ tank (40T1010) and precedes the HDBF System in the 
Wyckoff GWTP.  The DAF System (M1121) removes suspended solids and non-aqueous-phase 
oil (LNAPL and DNAPL) from the groundwater.  The principal removal mechanism in the DAF 
Unit and its air saturation system is flotation of oil and settleable solids will be removed as 
sludge.  A polymer is injected into the DAF influent to improve the oil removal efficiency.   
 
The DAF System components include the following: 
 

• DAF Unit (M1121), 
• Supplemental Components of DAF System consisting of skimmer, auger, mixer, 

recirculation pump, air saturation tank and DAF control panel. 
• DAF Polymer System, and 
• DAF Feed Pumps (2). 

 
The DAF System consists of a flotation chamber, a motor-driven float drag skimmer (M1121C) 
and a float collection chamber, an effluent chamber, a motor-driven sludge auger (M1121B), 
a recycle pressurization system (Recirculation Pump 50P1135, Air Saturation Tank 50T1138), 
Mixer (M1121A), and Local Control Panel (50LCP1121).  The DAF unit is protected from 
corrosion with eighteen (18) zinc anodes placed on the walls.  In addition, the air saturation tank 
also has two (2) zinc anodes mounted on the inner tank wall, and the recirculation piping.   
A four (4) inch rupture disc is located in the north side of the DAF unit.  The DAF Polymer 
System consists of a neat polymer pump (50P1611), polymer mixer, an in-line mixer, a polymer 
blend tank (40T1620), and a polymer feed pump (50P1640).  
 
The DAF process is important to ensure that non-aqueous phase oil is effectively separated from 
the water, which is critical to prevent fouling and allow proper operation and performance of the 
HDBF and GAC processes.  
 
The function of the DAF Polymer System is to prepare a polymer solution and inject the solution 
into the DAF Influent (DI) (prior to the DAF System).  Polymer addition via the DAF Polymer 
System improves the oil and solids removal performance of the DAF System.  Polymer will be 
obtained from the manufacturer in drum quantities.  Non-potable Water (W2) is supplied from 
the Plant Water Storage Tank (50T1570).  Polymer and water are mixed in the Polyblend System 
and the solution is stored in the Polymer Blend Tank (40T1620).  Polymer solution is injected 
into DI piping by the Polymer Feed Pump (50P1640).  The DAF System, Polymer System and 
DE are shown on Figures 3-4, 3-5, 3-6 and 3-7 (Equalization Tank and Skim Sump, Dissolved 
Air Flotation, Polymer System and DAF Effluent) respectively.  The physical location of the 
DAF unit is shown in Sheet 48 with details shown in Sheets 51 and 62 under Appendix C 
“Applicable Project Drawings” of Volume I.  The physical location of the polymer system is 
shown in Sheet 48 with details in Sheet 61.  The location of the DAF Feed pumps is also shown 
under Sheet 48.   
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33..33..22  Dissolved Air Flotation System Operational Description 
 

1) Water is pumped via pipeline labeled DI from the EQ tank (40T1010) to the DAF System 
by the one of the two DAF Feed Pumps (50P1101 and 50P1102) with the opening of 
valves DI-02 and DI-04 associated with 50P1101 or DI-05 and DI-07 associated with 
second pump (50P1102).  The second pump is installed as a redundant, which will 
increase the lifespan of each pump as their use will be cycled.   
Refer to Figures 3-4 and 3-5. 

2) Flow Rate from the EQ tank is measured using DAF Influent Flow Meter (FE/FIT-1110) 
as illustrated in Figure 3-4. 

3) The froth and effluent levels are measured using Level Transmitters LE/LIT-1131 (for 
froth) and LE/LIT-1211 (for DAF effluent) respectively (Figure 3-5).  Both these level 
transmitters are located inside the DAF unit.  

4) DI enters a flocculation zone with an AFD mixer for chemical conditioning and exits the 
compartment to a main flotation area. This chemically conditioned contaminated waste 
water and the pressurized recycle flow will be mixed in the first section of the DAF near 
the flocculation zone of the tank. 

5) The skimmer system has two strands of chain running above the liquid surface over two 
sets of sprockets, and evenly spaced flights to conduct floated material over the 
dewatering beach and into the float hopper.  Settled solids are removed from the bottom 
of the tank and the remaining effluent will flow over an adjustable weir.  Part of the DE 
will be withdrawn from the effluent end of the flotation compartment and directed 
through a recirculation pump (50P1135). 

6) Automatic controls maintain the flow to the saturation system (Figure 3-5)  at a flow rate 
of 75 gpm measured by DAF air saturation tank flow meter (FE/FIT-1137) by varying the 
flow control valve (also called as Break-Out valve designated as DR-03). 

7) A portion of this flow is recycled back to the DAF Unit with the operation of the pressure 
sustaining valve DR-04 (also labeled as PSV1134).  

8) High pressure air (AHP-operated through valves AHP-09 through AHP-14) piped to the 
Air Flow Meter (FI-1133) is injected into the discharge of the recirculation pump directly 
before the saturation system.  In the air saturation tank, air is dissolved into the liquid at 
approximately 110 psi.  Excess air is expelled from the saturation system through an air 
bleed valve DR-V01 from the top of the tank that is recycled back to the DAF unit 

9) The air-saturated liquid will exit the saturation system and directed toward the break-out 
valve DR-03.  Flow from the recirculation pump to the air saturation tank is monitored 
using flow meter 1137. 

10) As water passes into the flotation chamber and the pressure is released, minute gas 
bubbles form and rise to the surface, carrying suspended solids and oil droplets that 
adhere to the bubble surfaces.  This material forms a “float” or froth at the liquid surface, 
which is removed by the skimmer to the float collection chamber. 

11) Polymer (refer to Figure 3-6) is injected into the DI (prior to DAF Unit) to enhance 
flotation performance.  Heavy materials such as dense oil and solids settle out in the  
V-bottom section of the DAF, with the sludge auger rotates in one direction only, and is 
fabricated of right hand screws on one half and left hand screws on the other half.   
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As the auger rotates, it draws sludge from the two ends toward the 2 inch solids suction 
connection at the center. 

12) Treated water flows under a baffle and over a level-control weir into a collection launder, 
and discharges through the DAF effluent (pipeline labeled as DE).  DE discharges by 
gravity flow to the DAF effluent chamber (DE Tank).   

13) The DE Tank has over/under baffles to facilitate oil retention and minimize the amount of 
oil Pumped to the HBDF Unit.  The DE is pumped to the HBDF Unit by opening  
the valve DE-01 (refer to Figure 3-7).  

14) A portion of the DAF effluent (Figure 3-7) is checked for turbidity online with use  
of a Turbidimeter AE/AIT-1245 and opening the valves FI/SA-01 and 02.  The turbidity 
meter continually monitors the turbidity of the effluent of the DAF, it digitally displays  
a real time value, and the values are stored and monitored by the PLC.  These values are 
used to both warn the operator of water quality to monitor and optimize the performance 
of the DAF.  This DAF effluent from the turbidimeter is discharged to a drain in the 
building which eventually goes to the decon pad sump and ultimately to the containment 
sump in the tank farm.   

 
SP-1 (Figure 3-4 and Table 3-1) is located immediately upstream from the DAF feed pumps to 
sample the influent to the DAF Unit.  Sampling Port SP-2 (Figure 3-5 and Table 3-1) is located 
after the DAF Unit to sample processed water from the DE chamber.  All DAF sampling ports, 
flow meters, valves, and level transmitters are shown on Figures 3-4, 3-5,  
and 3-6. 
 
In addition to the DAF System process stream, the system receives recycle water from the 
following process streams:   
 

• Vent from the HDBF system (Cross reference with Figure 3-8), and 
• Vent from the air saturation system through valve DR-V01. 
 

33..33..33  Dissolved Air Flotation System Instrumentation and Controls 
 
The Local Control Panel (50LCP1121) of the DAF Unit monitors the following, which is 
transmitted to the Main Process Control Panel 50CP1001: 
 

• On/Off, alarm, and speed status for Mixer 1121A; 
• On/Off and run status for auger 1121B; 
• On/Off, alarm, and speed status for Skimmer 1121C; and 
• On/Off and run status for Recirculation Pump 50P1135. 

 
The Local Control Panel (50LCP1601) of the polymer system monitors the following, which are 
transmitted to the Main Process Control Panel (50CP1001): 
 

• On/Off/auto status of the polymer mixer (M1601); and 
• On/Off and run status of the polymer feed pump (50P1640). 
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Piping and instrumentation for the DAF System, Polymer System, and DAF Effluent System are 
depicted schematically on Figures 3-5, 3-6 and 3-7 respectively.  The following are the 
instrumentation and control steps: 
 

1) DI-01 (FCV-1021 – Figure 3-4) is a pneumatic valve located on the EQ tank outlet that 
relays to the HMI showing open/close status. 

2) The DI flow (FE/FIT-1110) is monitored by the PLC, which will be used to set the DAF 
polymer feed rate. 

3) The DAF Unit has a dedicated Local Control Panel 50LCP1121, and the DAF Polymer 
System has dedicated instrumentation and controls.  DAF System operation (recycle 
 and compressed air flows) and DAF Polymer System operation (polymer feed rate) will 
be monitored and controlled by the PLC. 

4) The froth level (LE/LIT-1131) in the float collection chamber of the DAF Unit is 
monitored and alarmed at the PLC.  The froth pumps (described under Section 3.9) will 
be operated manually, either locally or remotely at the HMI based upon a set timer. 

5) The water level in the DAF effluent (DE) Tank will be monitored (using LT-1211) and 
alarmed for high and low level by the PLC.  One of the two adjustable-speed filter feed 
pumps (described under Section 3.4) will be controlled to maintain a constant level 
 in the DE Tank. 

6) An online turbidimeter (AE/AIT 1235) is located to monitor turbidity of the DE, as an 
indicator of TSS.  The turbidity meter signal will be monitored. 

7) Polymer feed rate will be monitored and controlled by the PLC based upon the DAF 
influent feed flow rate. 

33..33..44  Dissolved Air Flotation System and Polymer Design Criteria 
 
The following chart provides the DAF Performance criteria.  
 

DAF Performance Criteria 
 

Parameter Design Influent 
Concentration 

Design Effluent 
Concentration 

TSS (mg/L) 28 14 
O&G (mg/L) 20 10 
PCP (µg/L) 405 360 
PAH (µg/L) 17,955 8,977 

 
The major components of the DAF System and Polymer System are provided in this section with 
their specifications, manufacturer, and location within the Wyckoff GWTP.  
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Dissolved Air Flotation Unit (M1121) – Figure 3-5 

Model: DAFR6S/618-2 
Capacity: 8,500 gallons (approximate) 
Dimensions: 18 ft long and 6 ft wide  
Anticipated contents: PCPs, PAHs, O&G and TSS 
Design Flow Rate: 11 to 90 gpm 
Material of Construction: Stainless Steel 316SS (Main Body) 
Manufacturer: Westech Inc. 
Location: Treatment Building Process Area 
Manufacturer Information and As-built drawings: Volume III (Attachment 3.1) of this O&M 
Manual.  As-built drawings for the DAF System are provided under Attachment 3.1.7. 
 
Supplemental Components for Dissolved Air Flotation System  

a) Skimmer Drive (M1121C) – Figure 3-5 
Model: SK32100-AZB-56C-71L/4 
Capacity: 0.5 horsepower (HP) with inverter duty alternate frequency drive and 1750 rpm 
Manufacturer: Nord UNICASE  
b) Auger Drive (M1121B) – Figure 3-5 
Model: CNH-M03-6125DBY-AV-1003 
Capacity: 0.33 HP and 1750 rpm 
Manufacturer: Nord UNICASE  
c) Flotation Mixer (M1121A) – Figure 3-5 
Model: SK20282NB/AZBN56C 
Capacity: 0.5 horsepower (HP) with inverter duty alternate frequency drive and 1750 rpm 
Manufacturer: Nord UNICASE  
d) ASME Air Saturation Tank (50T1138) – Figure 3-5 
Capacity: 2.5 scfm at 140 psig 
Manufacturer: Westech/Van Aire Incorporated 
e) Effluent Chamber/Tank (Part of DAF unit Figure 3-5) 
Capacity: 400 gallon capacity 
Manufacturer: Westech Inc. 
f) DAF Control Panel (50LCP1121) – Figure 3-5 
Manufacturer: Westech 
g) Recirculation Pump (50P1135) – Figure 3-5 
Model:12-1 
Capacity: 15- HP motor 
Manufacturer: Sulzer Pump and Reliance Motor 
 
Location (Items a to g): Treatment Building Process Area 
Manufacturer Information (Items a to f): Volume III (Attachment 3.1) of this O&M Manual 
Manufacturer Information (Item g): Volume II (Attachment 2.10) of this O&M manual 
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Dissolved Air Flotation Polymer System (Figure 3-6) 

a) Neat Polymer Solution Supply Tank 
Capacity: 100 gallons 
b) Polymer Blend Tank (40T1620) 
Dimensions: 6 inch diameter by 21.75 inches tall 
Manufacturer: US Filter 
c) Static In-line Mixer:  
Dimensions: 1.5 inch diameter 
Manufacturer: Koflo Corporation 
d) Neat Polymer Pump (50P1611) 
Capacity: 1 HP; 1,725 revolutions per minute (rpm); 90 volts (V), 3 phase 
Manufacturer: GE 
e) Polymer Feed Pump (50P1640) 
Capacity: 8 gallons per hour (gph) flow; 60 pounds per square inch (psi) max discharge pressure 
Manufacturer: LMI Milton Roy 
f) Polymer System Control Panel (50LCP1601) 
Manufacturer: Ashland Chemical 
 
Location (all items above): Treatment Building Process Area 
Manufacturer Information (all items above): Volume III (Attachment 3.2) of this O&M Manual 
 
Dissolved Air Flotation Feed Pumps (50P1101 and 50P1102) and  
AFDs (50AFD1101 and 50AFD1102) (Figure 3-4) 

Model: Pump - NM053SY01L07V, Motor – 00318ST3QIE182T 
Capacity/Characteristics: 

80 gpm at 5 ft head (260 rpm)  
Motor: 3 HP, 460V, 3-phase, 1.15 square ft (SF), 1800 rpm 

Manufacturer: Netzsch Inc./Weg 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.8) 
AFDs: 50AFD1101/1102 
AFD Model: ACH550PC-06A9-4, 3 HP, 480V 
Manufacturer: ABB 
Location: Treatment Building Process Area 
Manufacturer Information: Volume VIII of this O&M Manual (Attachment 8.2) 
 
Dissolved Air Flotation Influent Flow Meter (FE-1110) – Figure 3-4 

Model: Optiflux 4000 Series 
Capacity/Characteristics: Optiflux Mag Inductive Flow Meter measures the flow from EQ tank 
with 2 inch Teflon lining and an operating range of 0 to 100 gpm. 
Manufacturer: Krohne 
Location: Treatment Building Process Area 
Manufacturer information: Volume VIII – Attachment 8.1. 
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Dissolved Air Flotation Air Saturation Tank Flow Meter (FE-1137) – Figure 3-5 

Model: S0723016 
Capacity/Characteristics: Optiflux Mag Inductive Flow Meter measures the flow at the 
recirculation system and an operating range of 0 to 130 gpm. 
Manufacturer: Krohne 
Location: Treatment Building Process Area 
Manufacturer information: Volume III – Attachment 3.1. 
 
Turbidimeter (AE/AIT-1245) – Figure 3-7 
 
Model: 7121000 for unit and 4028400 for flow meter 
Capacity:  
         Turbidimeter range - 0 to 9999 Nephelometric Turbidity Units (NTUs)  
         Flow meter range - 100-1,600 milliliters per minute (ml/min) 
Location: Treatment Building Process Area 
Manufacturer information: Volume VIII – Attachment 8.3. 
 
Level Transmitters DAF System (LE/LIT-1211for DAF effluent and LE/LIT-1131 for DAF froth) 
– Figure 3-5 

Model: Multiranger 200 
Characteristics: Calibrated at 0 to 40 ft of water with the level element XPS-15 and 10 meter 
cable 
Manufacturer: Miltronics 
Location: Treatment Building  
Manufacturer information: Volume III – Attachment 3.1. 
 

33..33..55  Dissolved Air Flotation System Troublshooting 
 
For troubleshooting DAF components, please refer to Volume III – Attachment 3.1.1 under 
Maintenance and Parts. 

33..33..66  Dissolved Air Flotation Optimization 
 

1) During O&M, adjustments may be necessary for Break-Out Valve DR-03 to allow 
optimization of the system, by changing the recycle flow rate and pressure of the 
pressurization system.  The higher the flow rate, the more air will be required in  
the system.  The higher the pressure, the smaller the bubble size. 

2) The rotational speed of the skimmer drive is also a point of optimization.  The speed 
should be high enough to remove the solids after they reach the surface of the water to 
keep the effluent as clean as possible.   
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3.4 Hydromation Deep Bed Filtration System 
 
This Section of the O&M Manual provides a system description, operational description, 
a description of instrumentation and controls for the HDBF System, the design criteria for the 
HDBF systems, and troubleshooting procedures.  Specific information related to HDBF system 
is provided under Section 3.4.4.  Figure 3-3 provides the layout of the treatment system and 
shows the HDBF System located in the treatment building process area. 
  

33..44..11  Hydromation Deep Bed Filtration System Description 
 
The HDBF System follows the DAF System in the Wyckoff GWTP and precedes the Carbon 
Adsorption System.  The principal function of filtration system is to remove suspended solids 
from DAF System effluent.  This protects the carbon beds from fouling. As this filter is designed 
to remove solids, the system will also remove some non-aqueous phase oil (LNAPL and 
DNAPL) that is not removed by the DAF System.  If removal of non-aqueous phase oil becomes 
excessive, then fouling of the filter is possible.  An automatic backwash cycle is incorporated 
into the HDBF System to remove the build up of solids in the filter media. The HDBF System 
and backwash cycle are shown on Figure 3-8 (HDBF System). 
 
HDBF System components include the following: 

• Deep Bed Filter,  
• Filter Feed Pumps (2), and  
• Backwash Pumps (2). 

 
Backwash supply water is provided from the Effluent Tank and transferred to the filter for 
backwashing.  After completing the backwashing procedure, the cleaned media filter is placed 
on-line for regular filtration. 
 
The physical location of HDBF unit is shown in Sheet 48 with details shown in Sheet 54 under 
Appendix C “Applicable Project Drawings” of Volume I.  The locations of the DAF Feed pumps 
and backwash pumps are also shown under Sheet 48. 
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33..44..22  Hydromation Deep Bed Filtration System Operational Description 
 
The operational description for the HDBF System is as follows: 
 

1) DE is pumped through the filter system by filter feed pumps (50P1241 and 50P1242) by 
opening valves DE-02, 04, 05 and 07 (Figure 3-7).  The second pump 50P1242 
(associated valves DE-05 and 07) is installed as a redundant, which will increase the 
lifespan of each pump as their use will be cycled.  The designation of DE changes to 
filter influent (pipeline labeled as FI) after the two filter feed pumps (Refer to Figure 3-
7). 

2) The filter feed pumps transfers DAF effluent to the filter with opening of the valve AV-
1261.  The filter discharge valve AV-1262 will also open.  The liquid enters the filter 
vessel, flows through the media, and discharges from the vessel as filter effluent 
(pipeline labeled as FE) to carbon adsorbers.  This is the filtration process.  Refer to 
Figure 3-8. 

3) After the filter operates in filtration mode for several minutes, the filter vent  
valve (AV-1266) will open.  The filter vent valve cycles open and closed throughout 
the rest of the filtration cycle.  The vent valve prevents the build up of air or gas in  
the vessel.  The filter vent valve discharge is directed back to the DAF Unit. 

4) The filter requires backwashing on a frequent basis. When the resistance to flow 
reaches a pre-determined level, the filter backwash sequence is initiated.  The filtration 
cycle is currently set to work for 12 hours before it automatically switches to  
a backwash cycle mode.  This pre-determinant level is also dependent on the 
differential pressure which will set once the plant is fully operational and operator will 
adjust to the demands/needs of the backwash cycle.  The source for backwashing is 
provided by Effluent Tank with the use of backwash pumps.  As part of a initial pre-
startup, the discharge valves BWS-04 or 07 associated with the backwash pumps were 
throttled so that they provide 80 gpm flows for backwash operation of the HDBF unit.  
This setting will remain constant during normal operation with the exception of the 
higher flow requirement for GAC backwash.  As the dirt loading increases, the 
resistance to flow also increases.  The backwash sequence is initiated by one of the 
three actions: a differential pressure set point (set at 20 psi), filtration timer timing out 
(set at 12 hours), or by pressing of the manual index button whichever occurs first.   

 
a) The first cycle in the backwash sequence is the agitation cycle.  The preset time for 

the agitation cycle is 1 minute.  During the agitation cycle, the backflow valve (AV-
1267) opens while all other valves are closed.  The media agitator starts and fully 
agitates the media bed, turning the vessel volume into homogeneous slurry.  The 
agitation cycle continues for the preset time to assure both the fluidization of the 
media bed and the separation of the captured oil and solids from the media. 
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b) When the agitation timer has timed out, the backwash valve (AV-1263) is opened 
and the filter enters the backwash cycle.  The agitator continues to agitate and 
scrub the media and to rotate the backwash scrubber basket.  During the backwash 
cycle, liquid flows into the filter vessel through both the dirty inlet and the 
backflow valve (AV-1267).   

 
The liquid, which flows through the backflow valve (AV-1267), flows up through 
the clean discharge screens.  The very concentrated dirty liquid in the vessel flows 
out through the slots in the rotating wedge wire scrubber basket and out through 
the backwash valve (AV-1264).  The oil and solids captured in the media bed 
during the filtration cycle is carried out with the backwash liquid. The backwash 
flow rate is controlled by the backwash discharge orifice (RO-102 in Figure 3-8).  
The backwash discharge orifice creates a back pressure on the filter.  The wedge 
wire slots in the media scrubber basket allow the oil and solids to pass through the 
backwash screen and out the backwash discharge.  The wedge wire slots are sized 
to prevent the walnut shell media from escaping the closed loop. The process 
water required during the backwash cycle is filtered water obtained from the 
Effluent Tank after filter and carbon adsorption processes, no dirty backwash 
water will be used. 

 
c) When the backwash cycle timer times out, the delay cycle begins.  The backwash 

valve (AV-1263) and the backflow valve (AV-1267) close.  The agitator 
continues to operate for a period of time after the backwash valve (AV-1263) has 
closed.  The backwash scrubber basket must continue to rotate whenever the 
backwash valve (AV-1267) is open. When the agitator has stopped, the filter 
media will settle and cover the clean wedge wire discharge plenum.  Without this 
delay, the media would be pulled into the wedge wire slots with sufficient 
velocity to cause plugging of the clean discharge screens. 

 
In summary, the backwash operation steps include the following: 

 
• Backwash source (BWS) from backwash pumps (50P1351/1352); 
• Backwash pump valves throttled to 80 gpm flow; 
• BWS enters the bottom of the HBDF Unit; and 
• Dirty backwash water comes out of the top of the HBDF Unit and enters the dirty 

Backwash Tank (Figure 3-11) as Backwash Effluent (BWE). 
 

d) After the delay cycle has timed out, the recirculation cycle starts.  During the 
recirculation cycle, the recirculation valve (AV-1265) opens and liquid flows through 
the filter media bed.  The filter bed is set or compressed and any residual dirty liquid 
in the media bed is transferred back to the dirty backwash tank (40T1440).  When the 
recirculation timer has timed out, the recirculation valve (AV-1265) closes, and the 
clean discharge valve (AV-1262) opens. The filter is again ready for filtration. 
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In summary, the recirculation (forward flush) operation steps include the following: 
 

• The BWS enters the top of the HBDF Unit; and 
• Leave the bottom of the HBDF Unit as forward flush effluent (FFE) and discharges 

into the Dirty Backwash Tank. 
 

In addition to the influent flow from the DAF Unit, the HDBF Unit receives recycle water 
from the by-pass (BYP) filter influent recycle from GAC#1 designated as FI/RCY/BYP  
(cross reference with Figure 3-9).   

 
Sampling port SP-3 (V-106 from Filtra Systems manual) is located (Figure 3-8 and Table 3-1) to 
sample contaminated water from the DAF System prior to entering the HDBF System.  Sampling 
port SP-4 (V-105 from Filtra Systems manual) is located (Figure 3-8 and Table 3-1) to sample 
filtered water from the filter system prior to entering the GAC System.  Sampling ports SP-15 
and SP-16 are located (Figure 3-8 and Table 3-1) on the backwash effluent side to determine the 
clarity of water and shut down backwash operations.  Figure 3-8 shows the details of components 
inside the system.       
 
Following steps provide the sequence to operate the HDBF system.  All operation cycles for the 
HDBF System are automatic and will be run by the PLC.  Once the pre-start procedures are 
complete, the function of the HDBF filter is fully automatic.  
 
1) Pre-Start  

a. Insure instrument air (85 psi) is on to the system (All valves are closed at this point.  
All valves closed when solenoids are de-activated). 

 
b. Place the Agitator 217SS Selector Switch in the auto position, otherwise the filter will not 

run. 
 
c. Press Master Start/Fault Reset Push Button 215PB-2 to energize: 

i. Master Control Relay; 
ii. Manual Controls; 
iii. Sensors; and 
iv. Power on Pilot Light 216LT is on. 
 

d. Clear any faults by pressing the Master Start/Fault Reset Push Button 215PB-2. 
 

Filter will not start with any faults present. 
 
2) Start-Up and Run 

a. When Agitator 217SS Selector Switch is in the Auto Position: 
i. Filter Feed (Influent) Pump is energized. 
ii. Initial Recirculation Cycle Timer (T1). 
iii. Filter Supply (Influent) valve Solenoid FV1261 energizes.  Filter Supply (Influent) 

valve AV1261 opens. 
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iv. Recirculation (Forward Flush Effluent) valve Solenoid FV1265 energizes.  
Recirculation (Forward Flush Effluent) valve AV1265 opens. 

v. Filter Running Pilot Light 264LT is on. 
vi. Recirculation Cycle Pilot Light 269LT is on. 

b. Initial Recirculation Cycle Timer (T1) times out: 
i. Recirculation (Forward Flush Effluent) valve Solenoid FV1265 de-energizes 
ii. Recirculation (Forward Flush Effluent) valve AV1265 closes. 
iii. Recirculation Cycle Pilot Light 269LT de-energizes. 
iv.  
v. The following are energized: 

(1) Filtration Cycle Minute Counter (C1) begins counting minutes. 
(2) Filtration Vent Minute Counter (C2) begins counting minutes. 
(3) Clean Discharge (Effluent) valve Solenoid FV1262 energizes.   

 Clean Discharge (Effluent) valve AV1262 opens. 
(4) Filter Cycle Pilot Light 265LT is on. 

vi. All Backwash Sequence Timers are reset. 
  

At this point the Filter is now in operation.  Filtration continues until a backwash sequence is 
initiated or the filter is halted for reasons described in Step 8.  The filtration flow rate and the 
recirculation flow rate are to be controlled by the system flow control valve.  Separate valve set 
points are to be used when switching between recirculation and filtration.  The filtration minute 
counter (C1) is to be adjustable. 

 
3) Filtration Cycle 

a. Filtration Vent Minute Counter (C2) counts out: 
i. Vent valve Solenoid (FV1266) is energized.  Vent valve (AV1266) opens. 
ii. Re-vent Timer (T2) begins timing. 
iii. Filtration Vent Minute Counter (C2) is reset. 
 

b. Re-vent Timer (T9) times out: 
i. Filtration Vent Minute Counter (C2) begins counting minutes. 
ii. Vent valve Solenoid (FV1266) is de-energized.  Vent valve (AV1266) closes. 
iii. Steps 3a and 3b are repeated throughout the filtration cycle.  

 
The vent valve should be open only during the filtration cycle or the filtration with vent cycle.  
If the vent valve is open in any other cycle, it is a fault. 
 
4) Backwash Cycle 

a. The filter remains in Filtration Cycle until one of the following occurs: 
i. The Differential Pressure Indicating Transmitter-1281 across the filter media bed 

reaches 20 pounds per square inch (differential). 
ii. The Filtration Cycle Minute Counter (C1) counts out. 
iii. The Operator presses the Manual Backwash Push Button (351PB). 
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b. The Filtration With Vent Cycle: 
i. Filtration Cycle Pilot Light (265LT) energizes. 
ii. Filter Vent valve Solenoid (FV1266) energizes. 

(1) Filter Vent valve (AV1266) opens. 
(2) Backwash Cycle Pilot Light (267LT) flashes during venting. 

iii. Filtration With Vent Delay Timer (T2) begins timing. 
iv. Filtration With Vent Delay Timer (T2) times out. 
v. The Filter Clean Discharge (Effluent) valve Solenoid (FV1262) is de-energized.   

The Filter Clean Discharge (Effluent) valve (AV1262) closes. 
vi. The Filter Supply (Influent) valve Solenoid (FV1261) is de-energized. 
vii. The Filter Supply (Influent) valve Solenoid (AV1261) closes 
viii. The Filter Vent valve Solenoid (FV1266) is de-energized.   

The Filter Vent valve (AV1266) closes. 
ix. Delay One, Filter Clean Discharge (Effluent) valve Closed Delay Timer (T5), starts 

and times out. 
x. Delay Cycle Pilot Light (268LT) is energized. 
xi. Backwash Cycle Pilot Light (267LT) energizes. 
xii. Filter Supply (Influent) Pump is de-energized and Backwash Supply is energized. 
xiii. Backwash Supply valve Solenoid (V1263) is energized.   

Backwash Supply valve (AV1263) opens. 
 

During filtration with vent, the filter remains in filtration, processing liquid.  The filter 
discharge (effluent) valve (AV-1262) and the process inlet (influent) valve (AV-1261) 
remain open and the filter feed (influent) pump remains on. 

 
c. Agitation Cycle 

i. Agitation Cycle Timer (T3) begins timing. 
ii. Filtration Cycle Minute Counter (C1) is reset. 
iii. Filtration Vent Minute Counter (C2) is reset. 
iv. The following are energized: 

(1) Agitator Motor (M1260) is energized. 
v. Delay Cycle Pilot Light (268LT) is de-energized. 
vi. Agitation Cycle Pilot Light (266LT) is on. 
vii. Agitation Cycle Timer (T3) times out. 
 

d. Backwash Cycle 
i. Backwash Cycle Timer (T4) begins timing. 
ii. Agitation Cycle Pilot Light (266LT) is de-energized. 
iii. The following are energized: 

(1) The Backflow valve Solenoid (FV1267).   
The Backflow valve (AV1267) opens. 

(2) The Backwash Cycle Pilot Light (267LT). 
(3) Backwash Discharge (Effluent) valve Solenoid (FV1264).   

 Backwash Discharge (Effluent) valve (AV1264) opens. 
iv. Backwash Cycle Timer (T4) times out. 
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e. Delay Cycle 

i. Delay Two Cycle Timer (T6) begins timing. 
ii. Delay Cycle Pilot Light (268LT) is energized. 
iii. Agitator Stop Delay Timer (T7) begins timing. 
iv. The Following Are De-Energized: 

(1) Backwash Discharge (Effluent) valve Solenoid (FV1264).   
Backwash Discharge (Effluent) valve (AV1264) Closes. 

(2) Backwash Cycle Pilot Light (267LT) 
(3) Backflow valve Solenoid (FV1267).  Backflow valve (AV1267) closes. 

v. Agitator Stop Delay Timer (T7, 15 Sec.) times out. 
vi. Agitator Motor (M1260) is de-energized. 
vii. Backwash Supply valve Solenoid (FV1263) is de-energized.   

The Backwash Supply valve (AV1263) closes. 
viii. Backwash Supply Pump is de-energized and Filter Supply is energized. 
ix. Delay three cycle timer (T6, 45 sec.) times out. 
 

f. Recirculation Cycle 
i. Recirculation Cycle Timer (T8) begins timing. 
ii. Delay Cycle Pilot Light (268LT) is de-energized. 
iii. Filter Supply (Influent) valve Solenoid (FV1261) is energized.  Filter Supply (Influent) 

valve (AV1261) opens. 
iv. Recirculation (Forward Flush Effluent) valve Solenoid (FV1265)  is energized.  

Recirculation (Forward Flush Effluent) valve (AV1265) opens. 
v. Recirculation Cycle Pilot Light (269LT) is energized. 
vi. Recirculation Cycle Timer (T8) times out. 
 

The Recirculation Timer (T8) is to be adjusted with an initial setting to be three (3) minutes. 
 

g. Resume Filtration Cycle 
i. Filter operation resumes as described in Step 3 unless filter shutdown (Step 6) has been 

initiated. 
 

5) Agitator Control 
a. The Operator places the Agitator Selector Switch (217SS) in the Hand Position. 

i. The Agitator will run but all other functions will be de-activated. 
 

With the Agitator in Manual Mode, by using the Manual Overrides on the Solenoids, the Filter can 
be temporarily operated in any cycle. The Filter should be operated using this method only under  
emergency condition with proper supervision.  
 
6) Filter Shutdown 

a. When the Filter completes a backwash sequence as described in Steps 4.a.i through 4.g. 
i. The Operator may push the Master Stop Pushbutton (215PB-1) de-energizing: 

(1) Master Control Relay; 
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(2) Agitator Controls; 
(3) Sensors; and 
(4) Power On Pilot Light (216LT). 

ii. Re-start the filter as described, beginning with Step 1. 
 

The Filter should always be backwashed prior to a shutdown.  An automatic shutdown function is 
programmed into the PLC where the filter is automatically backwashed, returned to filtration, and 
then shutdown. 
 
7)  Master Stop, Power Interruption, Or Filter Fault 
 

a. Master Stop 
Push Master Stop Push Button (215PB-1). 

 
b. Power Interruption 

i. All Solenoid valves will de-energize.  All valves will close. 
ii. The Filter PLC will de-energize (the cycle status is retained during a power outage).   
 

c. Major Filter Fault 
i. A major Filter fault will halt the Filter. 
ii. The Filter PLC will retain the Filter Cycle Status. 
iii. All Solenoid valves will de-energize.  All valves will close. 
 

d. Restarting the Filter 
i. After correction of a stop condition, power loss, or filter fault, the Operator must 

manually restart the Filter as described, beginning with Step 1. 
ii. If the Filter was stopped in the Filtration Cycle, the Filter will restart in the 

Recirculation Cycle, and then resume the Filtration Cycle, as described in Step 4.f.   
iii. If the Filter was stopped while in a Backwash Sequence, the Filter will restart the 

entire Backwash Sequence, as described in Step 4. 
 

8)  Fault Circuit Operation 
a. Fault Conditions Major: 

(1) Filter Agitator Motor Phase Monitor tripped. 
(2) Filter Agitator Motor Overload tripped. 
(3) Filter feed pump not running. 
(4) Backwash pump is not running. 

 
If the  backwash pump is not running, the Media Agitator will be stopped, in addition to 
the  alarm being annunciated.  

 
b. Fault Circuit Operation: 

i Any of the above listed faults till energize the “Filter Fault” Pilot Light. 
ii The Filter Fault Pilot Light will remain on until the fault condition is corrected and 

the Master Start/Fault Reset Push Button 215PB-2 is pressed. 
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For additional information on start up, operations (including controls) and shut down, refer to 
Section 4 and other sections of the Filtra Systems Manual under Volume IV of this manual. 

 

33..44..33  Hydromation Deep Bed Filtration System Instrumentation and Controls 
 
Piping and instrumentation for the HDBF System is depicted schematically on Figure 3-8. This 
figure is to be used in conjunction with Figures 3-7, 3-9 and 3-10.  This system is automated and 
functions are controlled through the PLC.  Theory of operations falls into the troubleshooting 
and repair of the unit.  The following are the instrumentation and control steps: 
 

1) Effluent from the DAF Unit is pumped to the HDBF System by one of the two filter 
feed pumps.  The pump speed will be controlled to maintain the liquid level (LE/LIT-
1211) in the DE Tank.  Water level in the DE Tank will be monitored at the PLC and 
have high-level and low-level alarms. 

2) Influent to and effluent from the filter will be controlled by electrically actuated valves 
AV-1261 and AV-1262 respectively (Figure 3-8).  

3) Differential pressure across the filter (DPIT-1281) will be measured continuously and 
can be monitored through the PLC to determine when backwashing is required.   
High differential pressure alarm set-points are set and can be changed, monitored  
at the PLC. 

4) Filter backwashing cycles are automatic; the operator will assure that the backwash 
pumps are throttled down to 80 gpm during normal operation of the plant.  Refer to 
Figure 3-10 for backwash pump location.  Backwash flow rate will be measured and 
indicated at the PLC.  The PLC can be used to allow the backwash pump to be stopped 
automatically on a time basis.  A sample tap (SP-16) is provided on the backwash 
effluent line to allow operators to visually monitor when the water is clean, indicating 
that backwashing is complete and can be halted.  In addition, the filter can also be 
manually backwashed.  Backwash operation includes the agitation cycle, backwash 
cycle, three delay cycles and the recirculation cycle as referenced in Figure 3-8. 

5) When backwashing is completed, the backwash pump will automatically stop and the 
HDBF valves re-configured automatically to place the filter in the normal filtering 
operating mode. 

33..44..44  Hydromation Deep Bed Filtration System Design Criteria  
 
The major components of the HDBF System are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP.  
 
Hydromation Deep Bed Filtration System 50M1260 – Figure 3-8 

Model: FDB-7P 
Capacity: 207 gallons 
Dimensions: 3 ft feet diameter x 11 ft high 
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Anticipated contents: PCPs, PAHs, O&G and TSS 
Material of Construction: Stainless Steel 316L 
Filter Media: 12/20 mesh black walnut shells 
Manufacturer: Filtra Systems 
Location: Treatment Building Process Area 
Manufacturer Information and As-built Drawings: Volume IV of this O&M Manual.  As-built 
drawings for the HDBF System are provided under Sections 7, 8, 9 and 10. 
 
Filter Feed Pumps (50P1241 and 50P1242) and AFDs (50AFD1241 and 50AFD1242) – Figure 
3-7 
Model: Pump – 811S1.5x1-8, Motor – 00736ST3QIE213T 
Capacity/Characteristics: 

70 gpm @ 158 ft head 
Motor: 7.5 HP, 460V, 3-phase, 1.15 SF, 3600 rpm 

Manufacturer: Griswold/Weg 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.3) 
 
AFD’s: 50AFD1241/1242 
AFD Model: ACH550PC-015A-4, 10 HP, 480V 
Manufacturer: ABB 
Location: Treatment Building Process Area 
Manufacturer Information: Volume VIII of this O&M Manual (Attachment 8.2) 
 
Backwash Pumps (50P1351 and 50P1352) – Figure 3-10 
Model: Pump – 811-4x3-10 
Capacity/Characteristics: 

330 gpm at 69 ft of head 
15 HP, 460V, 3-phase, 1.15 SF, 1800 rpm 

Manufacturer: Griswold/Weg 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.4) 

33..44..55  Hydromation Deep Bed Filtration System Troubleshooting Procedures  
 
For troubleshooting the HDBF system, please refer to Volume IV - Section 5 – Troubleshooting. 
 
3.5 Granular Activated Carbon System 
 
This Section of the O&M Manual provides a system description, operational description,  
a description of instrumentation and controls for the GAC System, the design criteria for the 
GAC system and troubleshooting procedures.  Specific information related to GAC system is 
provided under Section 3.5.7.  Figure 3-3 illustrates the layout of the treatment system and shows 
the GAC System located in the treatment building process area. 
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33..55..11  Granular Activated Carbon System Description 
 
The GAC System follows the HDBF System in the Wyckoff GWTP and precedes the Effluent 
Tank.  The principal function of the GAC System is to remove aqueous-phase PAHs and PCPs 
from solution via adsorption. The GAC System may also remove some non-aqueous-phase oil 
and suspended solids, although this is not its primary function. The DAF and HDBF Systems are 
included in the treatment train to remove these constituents and avoid fouling the GAC. 
The GAC System is the last treatment process in the sequence; therefore, PAH and PCP levels in 
the GAC System effluent should be lower than the discharge limits (See Table 1-1).  A backwash 
cycle is incorporated into the GAC System to remove the build up of solids in the carbon.  
The GAC System and Backwash cycles are shown on Figure 3-9 (GAC System). 
 
GAC System components include five GAC adsorbers.  For simplicity these adsorbers will be 
identified as GAC-1, GAC-2, GAC-3, GAC-4 and GAC-5.  Backwash supply water is provided 
from the Effluent Tank using backwash pumps and is transferred to the GAC Adsorbers.  
 
The physical location of GAC system is shown in Sheet 48 under Appendix C 
“Applicable Project Drawings” of Volume I.   
 
33..55..22  Granular Activated Carbon System Operational Description  
 

1) The GAC System (Figure 3-9) consists of five GAC adsorbers of which three of the 
adsorbers are in service at any given time and operated in series.  The fourth and fifth 
adsorbers are on stand-by.  HDBF effluent (FE) enters the first of the three GAC 
adsorber system. 

2) Piping and valves are installed to allow the different possible sequencing permutations 
for operating three GAC adsorbers in series.  Tables 4-4 a to e provide five 
combinations for operating any of three GAC adsorbers in series.  GAC effluent 
(labeled as PLE) from the three adsorber system enters the effluent tank described 
under Section 3.6. 

3) GAC adsorbers may be backwashed occasionally, although backwashing should be 
minimized and restricted to the active lead GAC adsorber under normal conditions. 

4) Backwashing will be performed if the pressure drop across the adsorber becomes too 
high – in our case 5 pounds per square inch differential [psid] above clean carbon 
differential pressure [typically around 4 psi] or when complete breakthrough occurs, in 
an effort to extend carbon service time.  The clean carbon differential pressure is 
typically around 4 psi, which means that the high differential pressure will be 9 psi.  
Typical GAC applications do not encounter this high differential set point.  Pressure 
gauges PE/PI/PT-1311 to 1315 record the pressures in each of the individual adsorbers. 

5) ECC recommends performing backwash of the adsorbers in series once a month until 
operational conditions during O&M warrant an increased or reduced frequency. 

6) Backwashing will also be performed after the installation of new carbon to remove 
carbon fines.  Details on backwash procedures are provided under Section 3.5.4 and 
4.7.4. 
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7) Backwash water is provided from the Effluent Tank (Figure 3-10) and conveyed by the 
backwash pumps 50P1351/1352 to the GAC System; and both backwash pumps will be 
operated to provide a 600 gpm flow measured by Backwash flow meter FE/FIT-1371 
(Figure 3-10) for GAC adsorber backwashing. 

8) Dirty backwash water will be discharged to the dirty backwash tank (Figure 3-11).   
 
Sampling Ports SP-05, SP-06, SP-07, SP-08, SP-09 and SP-10 (Figure 3-9 and Table 3-1) are 
located to sample treated water from each of the five carbon adsorbers and from the common 
effluent to ensure that contaminant levels are below discharge levels and to determine when 
carbon change out is warranted.  All GAC System sampling ports are shown on Figure 3-9.  
Sampling Port SP-16 (cross reference with Figure 3-8) is located on the backwash effluent side 
to determine the clarity of water and shut down backwash operations. 
 
In addition to the influent flow from the HBDF Unit (FE), the GAC adsorber receives recycle 
water from following streams: 
 

• Forward flush a water source from backwash pumps entering the top of the carbon unit of 
the HBDF Unit designated as BWE/ Forward Flush Supply (FFS) (cross reference with 
Figure 3-8 and 3-10) – however, this is an option which will be used during spent carbon 
removal;  

• FI bypassing  the HBDF Unit designated as FI/BYP (cross reference with Figure 3-7); 
and 

• Filter influent recycle by-pass to the HBDF Unit designated as FI/RCY/BYP. 
 
33..55..33  Detailed Carbon Change-Out Procedures   
 
When it becomes necessary to replace the carbon in the lead bed, that adsorber will be taken  
off-line for change-out.  The adsorber sequence will be modified so that the former GAC-2 
becomes GAC-1, the former GAC-3 becomes GAC-2, and the former standby bed (GAC-4) 
containing fresh carbon becomes GAC-3 in the series.  Carbon will be changed out as described 
below with uncontaminated water in the adsorber.  Spent carbon saturated with water will be 
removed out of the adsorber into a tank truck located on the decontamination pad, using methods 
specified below.  Once in the truck, excess water will be drained from the spent carbon using air 
pressure to accelerate the process.  Drained water will be returned either to a tank for treatment 
(Dirty Backwash Tank – Figure 3-11 or Storm-water Recycle Tank – Figure 3-14), or to a floor 
drain (for subsequent treatment). Virgin/re-activated carbon will be conveyed from a truck to the 
carbon adsorber using methods as described below.  
 
If one or both of the following conditions are met, a carbon change-out will be initiated.  
 

1) PCP or PAH concentrations from the middle carbon effluent exceeds the discharge 
limit (refer to Table 1-1). 

2) The lead carbon effluent PCP or PAH concentration is greater than 90 percent of the 
lead carbon influent PCP or PAH concentration. 
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If neither of the above conditions is met but the effluent concentration from the lag carbon 
adsorber is above the non-qualified detection limit (no U or J flag qualifiers) for either PCP or 
any individual PAH, the lag carbon adsorber will be re-sampled and analyzed to verify the 
originally reported laboratory results.  If the lag carbon adsorber effluent concentration is 
verified, a carbon change-out shall be initiated. 
 
When contaminant saturation has been identified in an adsorber, the adsorber will be taken  
off-line and isolated from the process stream as identified in the previous paragraph.  The carbon 
in the adsorber must then be removed and replaced with fresh carbon.  When it is determined that 
carbon should be removed from an adsorber, the procedure discussed below should be followed. 
 
There are two options to remove the carbon as slurry.  One option is to use air as the motive 
force.  The other is to use water as the motive force.  Due to piping pressure limitations, carbon 
will be transferred using water.  The air change out method incase planned to be used in the 
future is provided under Tigg’s O&M manual listed under Volume V – Section 7.1.2.1. 
 
For this size adsorber the container is usually a bulk trailer.  The container should have a drain 
for removing the excess water from the carbon (prior to transportation).  
 
To ensure a proper transfer of carbon from the adsorber, it is necessary to isolate the adsorber 
from the process stream and to close any vent valves.  This is required for pressurization of the 
adsorber vessel.  Valves needed to isolate the adsorbers are provided under Tables 4-5a to 4-5e. 
 
To initiate the carbon transfer process for an adsorber, follow the steps detailed below: 
 

1) Verify availability of water in the effluent tank – the tank should be at full capacity. 
2) Prepare for carbon removal by closing all valves and any other sample or flush valve. 

3) Complete a backwash of the adsorber to be backwashed as described in Sections 3.5.4 
and 4.7.4.  To accomplish this, a routine 15-minute backwash process is performed. 

4) Ensure one of the backwash pumps (50P1351 or 50P1352) setting on the BWS-04 or 
BWS-07 valves will provide 100 gpm of water. 

5) Complete the following sequence: 

a. Ensure the adsorber is full of water.   

b. Open the BWE/FFS-01 and the corresponding 6 inch valve (BWE/FFS-# ) for the 
GAC to be backwashed and push approximately 100 gpm of clean or treated water 
through the adsorber.  # here is designated as 02 to 06 for adsorbers GAC-1 to GAC-
5 depending upon which adsorber the spent carbon will be removed. 

c. A pressure of 10 - 20 psi at this flow rate should transfer the carbon to the bulk 
trailer.   

d. The carbon discharge valves CD-01 to 05 will need to be opened after the pressure 
on the tank has been allowed to build to this level or slightly higher.   
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e. Carbon will usually be pushed out at a rate of 1-3 pounds of carbon per gallon of 
water.   However, there must be continuous flow.  

f. Once all the carbon is out of the adsorber, an inspection through the manway may 
result in a wash down of any hanging carbon and a repeat of this step to push the 
remaining carbon back to the bulk trailer. 

g. During this carbon removal process, the bulk trailer will need to be drained at a rate 
similar to the fill of 100 gpm.  Usually the draining will require frequent stopping 
and starting of the feed to the 3-inch discharge line.  This stopping and starting can 
be accomplished by closing the CD-01 to CD-05 valves.  When this occurs, the 
discharge pressure on the backwash pump must be either maintained so as not to 
rupture the pressure disk or it must be shut down to avoid over pressurization. 

h. When the carbon removal process is completed, close the carbon discharge valves 
CD-01 to CD-05 and all the process valves and prepare to add fresh carbon as 
described in below. 

 
Note: After completing steps 1 through 5 there is still the possibility of a portion of spent 
carbon remaining in the bottom head.  Therefore, open the manway to inspect the adsorber.  
Depending on the quantity and location of the carbon, it may be necessary to use a hose to wash 
it into the bottom of the head and/or repeat the above backwashing/air pressure steps after closing 
the manway. 
 
The following procedure will be used to transfer fresh carbon from a truck trailer into a adsorber 
after the spent carbon is removed.   
 

1) Fresh carbon will arrive in bulk trailers, each containing 10,000 pounds of carbon  
for the fill of two adsorbers.  Each truck will have to be filled with water prior to carbon 
transfer into the adsorber.  

2) The quantity of water required for 10,000 pounds of dry, fresh carbon is approximately 
5,500 gallons, and for wet reactivated carbon is approximately 4,300 gallons.  

3) Most trucks are not designed as American Society of Mechanical Engineers (ASME) 
code pressure adsorbers; therefore, an air supply of 100 standard cubic feet per minute 
(scfm) and a relatively low pressure approximately 15 pounds per square inch gauge 
(psig) will be required as the motive force for the transfer  
of carbon.  Typically the carbon change out vendor provides air that comes with the 
truck or plant air line will be required to be connected to the bulk trailer.   

4) Upon arrival of the truck, 3 inch hoses should be connected to the carbon inlet line on 
the adsorber to be filled.  

5) During the carbon fill process, air within the adsorber needs to be vented as the carbon 
slurry is introduced.  To vent the adsorber during fill operations, open valves  
GAC1-V01 to GAC5-V01 on the city water inlet line.  

6) WARNING - However, a venting must occur for efficient transfer of GAC from 
the bulk trailer to the adsorber.  It should be noted that the FRP piping associated 
with the GAC adsorbers can handle only 10 psi maximum pressure.  Care should be 
taken to ensure that proper venting takes place during transfer of carbon to the adsorber.  
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7) As the end of the carbon transfer nears, it may be necessary to vent excess water from 
the adsorber.  Water discharged from the vent or GAC1-V01 to GAC5-V01 valve 
(being used as a vent), should be directed to the appropriate treatment area  
for processing – this water will drain to the building trench drain and to the 
decontamination pad sump and eventually to the tank farm containment sump.  

 
The following two actions must be taken prior to placing an adsorber online: 
 

1) The carbon particles have been classified/segregated (Section 3.5.4); and, 
2) All of the air has been removed from the carbon pores (Section 3.5.5). 

 
If these steps are not completed, premature breakthrough of the contaminants can occur and thus 
there may be poor utilization of the carbon. 

33..55..44  Backwashing to Segregate Carbon Procedures   
 
The carbon should always be segregated by backwashing in each bed prior to the adsorbers being 
placed online.  It is performed in order to segregate the carbon particles, loosening them up and 
lift the bed.  Backwashing is to reverse water flow through the carbon bed to remove sediment 
and to fluff the carbon.  This is important so that the carbon particles will always return to their 
same relative position in the bed after each backwashing operation.  If the bed is not segregated, 
the carbon particles will change position and the adsorption zone (where adsorption is occurring) 
will be disturbed resulting in channeling, turbulence and poor utilization of the carbon and early 
breakthrough of organics. 
 
Initial backwashing (after a carbon change out) should be performed at a rate of 600 gpm for 
45 minutes. Water from effluent tank will be used for this and all subsequent backwashing 
operations.  Valve BWS/FFE-01 need to be closed and BWE/FFS-01 need to be open in order to 
initiate backwash operations. 

 
During the backwashing process, samples can be taken from the dirty backwash piping sampling 
port (Port #SP-16) at intervals of 3-5 minutes until visibly clean water from the backwashing 
filter appears.  The routine backwash process is expected to take 15 minutes, confirmation 
samples will be taken to verify the clarity of backwashed water.     

 
Subsequent to backwashing, the system is ready to be de-aerated/pre-wetted as described in the 
following section.  This is performed only on adsorbers after a carbon change-out and not during 
a regular backwash operation. 
 

33..55..55  De-aerating and Pre-wetting Procedures   
 
As discussed previously, it is necessary to ensure that the carbon bed is properly de-aerated prior 
to placing the unit in service.  This is required to ensure proper flow through the bed to eliminate 
channeling, reduce pressure drop, and prevent premature breakthrough.  This is performed only 
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after a carbon change out and a 45 minute backwash is performed not after a routine 15 minute 
backwash. 
 
A bed of carbon consists of the following: 

Void volume - 40%, 
Pore volume - 40%, and 
Carbon skeleton - 20%. 

 
A relatively long time is required for water to enter the pores and displace the air since the pores 
in dry carbon are filled with air and some adsorbed oxygen.  Approximately 90% of the pores 
may be filled with water after 24 hours at ambient temperature of 70 degrees Fahrenheit (° F).  In 
order to have the carbon pre-wetted, the adsorber should remain filled with water for at least 24-
48 hours with the carbon fill line open CF-01 to 05 (which is located in the front of the adsorber 
and runs up the side and empties into the top).  Refer to Tigg’s as-built drawings showing 
locations of the carbon fill lines (Section 2 - Volume V of this manual).  Having this valve open 
will permit trapped air to escape.  Air can be in trapped within the carbon, so in order to remove 
all the trapped air, the bed should be backwashed for 10 to 15 minutes after the carbon is pre-
wetted, prior to being placed on-line.  The backwash cycle should be repeated after 2 or 3 days 
operation in order to remove any remaining air which collects in the bed.   
 
33..55..66  Granular Activated Carbon System Instrumentation and Controls  
 
Piping and instrumentation for the GAC System is depicted schematically on Figure 3-9 of this 
O&M Manual.  The following are the instrumentation and control steps: 
 

1) Influent (FE) will be pumped to the GAC System by the filter feed pumps (after passing 
through the HDBF).   

2) Differential pressure across the active carbon adsorbers will be monitored manually to 
determine when backwashing is required.  High differential pressure (5 psid above 
clean carbon differential pressure [typically around 4 psi]) is an indication for 
performing backwash operation. 

3) Backwashing will be a manual operation.  The entire plant will be shut down while 
backwashing the GAC adsorbers.  This is done by shutting down the DAF feed pumps, 
filter feed pumps, DAF unit and the HDBF unit from the HMI.  The operator will set 
manual valves to configure flow for backwashing and manually start the backwash 
pumps.  Refer to Figure 3-8 and 3-10 in addition to Figure 3-9.  Backwash flow rate 
will be measured continuously at FE/FIT-1371 and indicated at the PLC.  The HMI will 
be used to allow the backwash pumps to be stopped automatically on a timed basis (15 
minutes for routine backwash and 45 minutes for backwash after carbon change out). 

4) When backwashing is completed, the backwash pumps will be stopped and the valves 
reconfigured manually to place the carbon adsorber back in normal service operation. 

5) Carbon change-out will be a manual operation.  The operator will set manual valves to 
take the spent bed off-line and configure the new flow sequence through the three 
active adsorbers.  Exchange of spent and fresh carbon will be manual. 
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33..55..77  Granular Activated Carbon System Design Criteria  
 
The GAC System Performance criteria is presented in the following chart.   
 

GAC System Performance Criteria 
 

Parameter Design Influent (ppb) Effluent  
Total PAHs 7,000 Less than 1 ppb 

PCP 300 Less than 0.1 ppb 
Oil and Grease 10 Less than 1 ppm 

ppb = parts per billion 
ppm = parts per million 

 
The major components of the GAC System are the GAC adsorbers provided in this section with 
their specifications, manufacturer, and location within the Wyckoff GWTP. 
 
Granular Activated Carbon-50M1301, 50M1302, 50M1303, 50M1304 and 50M1305 Adsorbers 
(Figure 3-9) 
Dimensions: 8 ft diameter x 7.5 ft bed height 
Capacity: 10,000 pounds of GAC 
Empty Adsorber Weight: 4,655 pounds 
Material of Construction: Carbon Steel – epoxy/poly-urethane lined 
Head Type: 2:1 Elliptical ASME 
Carbon Type: Tigg 5DR 0830 
Manufacturer: Tigg Corporation 
Estimated carbon life – 30 days to breakthrough per adsorber 
Location: Treatment Building Process Area 
Manufacturer Information and As-built Drawings: Volume V of this O&M Manual.  GAC as-
built drawings are located under Section 2.0. 
 

33..55..88  Granular Activated Carbon System Troubleshooting Procedures  
 
For troubleshooting GAC system, please refer to Volume V - Section 4.9 – Troubleshooting. 
 
 
3.6 Effluent Storage System 
 
This Section of the O&M Manual provides a system description, operational description,  
a description of instrumentation and controls for the Effluent Storage System , and the design 
criteria for the Effluent Storage  system.  Specific information related to Effluent system is 
provided under Section 3.6.4.  Figure 3-3 illustrates the layout of the treatment system and shows 
the effluent system located in the tank farm with the exception of the backwash pumps which are 
located in the treatment building process area. 
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33..66..11  Effluent Storage System Description 
 
The Effluent Tank follows the GAC System in the Wyckoff GWTP.  A sampling station in the 
form of a composite sampler is located after the Effluent Tank to collect final effluent samples.  
Treated water in the Effluent Tank that meets the discharge criteria is discharged to the outfall 
by gravity flow.  Water stored in the Effluent Tank is used for backwashing of the 
HDBF and GAC Systems.  The Effluent Storage System is highlighted on Figure 3-10 
(Effluent Storage System). 

 
33..66..22  Effluent Storage System Operational Description 
 

1) GAC System effluent (labeled as PLE – Figures 3-9 and 3-10) is pumped to the 
Effluent Tank. 

2) Flow to the Effluent Tank is monitored by Plant Effluent Flow Meter FE/FIT-1321 
(Figure 3-10 and Table 3-3). 

3) The Effluent Tank discharges by overflow so that the tank remains full except when 
stored effluent is being used for backwashing. 

4) Backwash flow is monitored using Backwash Flow Meter FE/FIT-1371 (Figure 3-10 
and Table 3-3).  The water level in the Effluent Tank is monitored by Level Transmitter 
LE/LIT-1331 (Figure 3-10 and Table 3-3). 

5) Isolation valve PLE-09 is manually opened for treated water from carbon adsorbers  
to enter the Effluent Tank and valve  PLE-11 is manually opened for treated water  
to discharge (limits identified in Table 1-1) to the Eagle Harbor Outfall.   

6) Discharge from the Effluent Tank (labeled as PLE) to the Eagle Harbor Outfall is 
by gravity flow. 

7) Final effluent samples are collected (24-hour composite samples and grab samples via 
opening valve PLE-12) as required by the discharge limit criteria. 

8) Effluent Tank influent and backwash flows are monitored continuously.  Final effluent 
flow to the outfall is determined as the difference between the two measured flows 
(on a daily average basis). 

9) Backwash operations using backwash pumps 50P1351 and 1352 are performed by 
opening valves BWS-01, 02, 04, 05 and 07. 

 
Sampling Port SP-10 (Figure 3-9 and Table 3-1) is located prior to the Effluent Tank  
(Figure 3-9) immediately after water is treated from the GAC System.  Sample Port SP-11 
(Figure 3-10 and Table 3-1) is located on the effluent line after the Effluent Tank to sample 
treated water using the composite sampler.  All effluent storage system sampling ports, flow 
meters, and level transmitters are shown on Figures 3-9 and 3-10.   
 
The physical location of Effluent Tank is shown in Sheet 49 with details shown in Sheets 55 and 
59 under Appendix C “Applicable Project Drawings” of Volume I.   
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3.6.2.1 Effluent Piping from Effluent Tank to Outfall 
 
The 6-inch diameter FRP pipeline on the Effluent Tank connects to the existing 6-inch diameter 
ductile iron pipeline.  The DI pipeline terminates at the outfall.  The 6-inch FRP pipeline is 
connected to the 6-inch ductile iron pipeline through a 6-inch diameter ductile iron flanged 
spool. 
 
The effluent pipeline is shown on Figure 3-15. 
 
33..66..33  Effluent Storage System Instrumentation and Controls 
 
The piping and instrumentation for effluent storage and pumping is depicted schematically on 
Figure 3-10 to this O&M Manual.  The following are the instrumentation and control steps: 
 

1) The liquid level (measured by LE/LIT-1331) in the effluent tank will be monitored and 
alarmed by PLC.  The PLC monitors for effluent tank high level and low level alarms. 

2) Flow rates for effluent tank influent and backwash will be monitored by PLC with flow 
meters FE/FIT-1321 (plant effluent) and FE/FIT-1371 (backwash source), respectively.  

 
33..66..44  Effluent Storage System Design Criteria  
 
The major components of the Effluent Storage System are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP. 
 
Effluent Tank (40T1330) – Figure 3-10 
Dimensions: 16 ft feet diameter x 22 ft high   
Material of Construction: FRP 
Manufacturer: Ershigs 
Capacity: 33,090 gallons 
Location: Tank Farm 
Manufacturer Information: Volume VI of this O&M Manual 

 
Composite Sampler (50M1335) – Figure 3-10 
Manufacturer/Model: ISCO 3710FR 
Dimensions: 47 inches x 26 inches x 26 inches 
Accessories: Software and Controller 
Weight: 170 pounds  
Location: Tank Farm (next to Effluent Tank) 
Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.7) 
 
Backwash Pumps (50P1351 and 50P1352) – Figure 3-10 
Model: Pump – 811-4x3-10 
Capacity/Characteristics: 

330 gpm at 69 ft of head 
15 HP, 460V, 3-phase, 1.15 SF, 1800 rpm 
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Manufacturer: Griswold/Weg 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.4) 
 
Plant Effluent Flow Meter (FE-1321) – Figure 3-10 
Model: Optiflux 4000 Series 
Capacity/Characteristics: Optiflux Mag Inductive Flow Meter measures the flow to EQ tank with 
2 inch Teflon lining and an operating range of 0 to 100 gpm. 
Manufacturer: Krohne 
Location: Tank Farm 
Manufacturer information: Volume VIII – Attachment 8.1. 
 
Backwash Source Flow Meter (FE-1371) – Figure 3-10 
Model: Optiflux 4000 Series 
Capacity/Characteristics: Optiflux Mag Inductive Flow Meter measures the flow to effluent tank 
with an operating range of 0 to 625 gpm. 
Manufacturer: Krohne 
Location: Treatment Building Process Area 
Manufacturer information: Volume VIII – Attachment 8.1. 
 
Level Transmitter Effluent Tank (LE/LIT-1331) – Figure 3-10 
Model: Hydroranger 200 
Characteristics: Calibrated at 0 to 40 ft of water with the level element XPS-15 and 10m cable 
Manufacturer: Miltronics 
Location: Tank Farm  
Manufacturer information: Volume VIII – Attachment 8.1. 

 
3.7 Solids Processing System 
 
This Section of the O&M Manual provides a system description, operational description,  
a description of instrumentation and controls for the Solids Processing System , and the design 
criteria for the Solid Processing system.  Specific information related to Solids Processing 
system is provided under Section 3.7.4.  Figure 3-3 illustrates the layout of the treatment system 
and shows the solids processing system located in the tank farm with the exception of the 
backwash recycle pump which is located in the treatment building process area and the rotary 
blower which is located in the treatment building non-process area. 
 
33..77..11  Solids Processing System Description  
 
The function of the Solids Processing System is to separate solids from the backwash effluent 
water, recycle clarified backwash water to the EQ tank, transfer settled solids to the 
Digester Tank and aerobically digest the backwash solids.  The Solids Processing System is 
shown on Figure 3-11 (Solids Processing System).  
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Solids Processing System components include the following: 
 

• Dirty Backwash Tank,  
• Backwash Recycle pump,  
• Digester Tank, 
• Digester and Skim Pump, 
• Digester Sludge mixers, 
• Filter Press Feed Tanks (2), and 
• Rotary Blower. 

 
The physical location of the Dirty Backwash Tank and Digester Tank is shown in Sheet 49 with 
details shown in Sheet 56 under Appendix C “Applicable Project Drawings” of Volume I.  
The location of the backwash recycle pump and rotary blower is shown in Sheet 48 and the filter 
press feed tanks in Sheet 49.  
 
33..77..22  Solids Processing System Operational Description 
 

1) Used backwash water from HDBF (Figure 3-8) and GAC system (Figures 3-8 and 3-9), 
both labeled as BWE/FFE is pumped to the Dirty Backwash Tank (40T1440) as 
illustrated in Figure 3-11 by the backwash pumps (cross-reference to Figure 3-10). 

2) Occasionally, the Dirty Backwash Tank also receives water from the Containment Area 
Sump (labeled as STW – Figure 3-14, when it contains relatively high solids; 
otherwise, the sump discharges are directed to the Storm-Water/Recycle Tank) and 
filtrate from the filter press when solids are dewatered.  The level in the dirty backwash 
tank is monitored using level transmitter (LE/LIT-1441) as specified in Figure 3-11. 

3) After allowing the solids to settle in the dirty backwash tank, supernatant backwash 
recylce (labeled as BWR) is pumped by the backwash recycle pump (50P1461) to the 
EQ tank for treatment or, alternately, to the storm water recycle tank for temporary 
storage with the opening of the valves BWR-01 to BWR-07.  Manual valve (BWR-01) 
on the side of the dirty backwash tank is used to set the supernatant draw-off point. 

4) After sufficient solids have accumulated in the cone bottom of the dirty backwash tank, 
and after supernatant has been decanted, the solids (labeled as TS) are pumped to the 
digester tank (40T1420) using the filter press/digester feed pump (50P1460) with 
valves configured to bypass the filter press; and opening of valves TS-01 and TS-02. 

5) Low pressure air (labeled as ALP) from the rotary blower through the inline silencer 
(cross-reference with Figure 3-12) is pulled to the Digester Tank where solids undergo 
aerobic digestion in the cone-bottom digester tank using the valves ALP-02 through 
ALP-07.  This is performed to biodegrade organic material associated with the solids so 
that they are adequately stabilized for storage in drums for disposal.  A coarse-bubble 
aeration system installed as part of the digester tank and operates to maintain aerobic 
conditions and thereby mixes the tank contents.  The digester air pressure blower 
provides positive displacement through an AFD, and will deliver a designed volume up 
to the designated pressure in which to overcome the water levels present in the system. 

6) After the solids are sufficiently digested, a portion of the solids is withdrawn from 
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the bottom of the digester tank for dewatering with the opening of the valves DS-01 
through DS- 03.  Sufficient digestion is defined as a  30% reduction in volatile 
suspended solids (VSS) as tested once a week.  The level in the digester tank is 
monitored using level transmitter (LE/LIT-1421) as shown in Figure 3-11. 

7) Solids are pumped from the bottom of the digester tank (labeled as DS) by the digester/ 
skim pump (50P1120) and discharged into the filter press feed tanks using valves  
DS-05 and 06. 

8) pH of the solids solution in the filter press feed tanks is measured.  If the pH is less than 
11, dry quicklime (calcium oxide) is added to the sludge in the filter press feed tanks 
(40T1431 or 40T1432) and mixed using impeller-type mixers (40M1431 or 40M1432).  
Lime is added to the solids to enhance dewatering and stabilize the sludge.   
Lime will be added in quantities until the pH reads 11. 

 
In addition to the transfer of solids mixture from the digester tank to the filter press feed tanks, 
the digester/skim pump also is used to convey non-aqueous phase liquid removed from the EQ 
tank to the Oil Processing System (as described under Section 3.9 – Figures 3-4 and 3-13). 
 
In addition to the dirty backwash water from HDBF and GAC Systems, the dirty backwash tank 
receives recycle water from the containment area sump designated as STW (Cross reference with 
Figure 3-14). 
 
Sampling Port SP-17 (Figure 3-11 and Table 3-1) is located to facilitate sampling of backwash 
recycle from the Dirty Backwash Tank prior to recycling to the EQ tank and Storm Water 
Recycle Tank.  Levels in the Dirty Backwash Tank and the Digester Tank are monitored by 
Level Transmitters LE/LIT-1441 and LE/LIT-1421, respectively as shown in Figure 3-11 and 
Table 3-3.  Sampling Port SP-17 and Level Transmitters 1441 and 1421 are shown on  
Figure 3-11.  
 
33..77..33  Solids Processing System Instrumentation and Controls 
 
Piping and instrumentation for the Solids Processing System is depicted schematically on 
Figures 3-11 and 3-12 of this O&M Manual.  The following are the instrumentation and control 
steps: 
 

1) BWR-02 (FCV-1451-Figure 3-11) is a pneumatic valve located on the dirty backwash 
tank outlet that relays to the HMI showing open/close status.   

2) The rotary blower (ALP system – Figure 3-12) is controlled through a local 
REMOTE/STOP switch located on the blower control panel, operated manually by the 
operator, with an AFD.  A relief valve is located in the blower bottom which relieves 
pressure at 12 psi.  The blower controls are operated by an on/off switch.  A pressure 
transducer is incorporated into the system which is connected to the PLC for monitoring.   

3) The discharge pressure is set at 5 psi locally at positions contingent upon the dissolved 
oxygen (DO) in the digester tank which is 5-6 parts per million (ppm). 
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4) Decanting of the dirty backwash tank, transfer of settled solids from the dirty backwash 
tank to the digester tank, and transfer of digested solids from the digester tank to the 
filter press feed tank(s) will all be manual operations. 

5) Liquid levels in the dirty backwash tank (measured by LE/LIT-1441) and digester tank  
(LE/LIT-1421) will be monitored by the PLC and have high and low level alarms. 

6) The digester sludge mixers associated with the filter press feed tanks are controlled 
manually through a start and stop control using the local control stations 40LCS1431 
and 40LCS1432 respectively. 

7) The operation of the backwash recycle pump can be performed from HMI by setting the 
local control station (50LCS1461) in “REM” position. 

 
33..77..44  Solids Processing System Design Criteria  
 
The major components of the Solids Processing System are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP. 
 
Dirty Backwash Tank (40T1440) – Figure 3-11 
Dimensions: 18 ft feet diameter x 14 ft high 
Capacity: 32,360 gallons 
Anticipated contents: PCPs, PAHs, O&G and TDS 
Material of Construction: FRP 
Manufacturer: Ershigs 
Location: Tank Farm 
Manufacturer Information and As-built drawing: Volume VI of this O&M Manual  
 
Backwash Recycle pump (50P1461) – Figure 3-11 
Model: Pump – 811-3x2-6 
Capacity/Characteristics: 

115 gpm at 28 ft of head 
2 HP, 460V, 3-phase, 1.15 SF, 1800 rpm 

Manufacturer: Griswold/Weg 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.6) 
 
Digester Tank (40T1420) – Figure 3-11 
Dimensions: 10 ft feet diameter x 23.5 ft high 
Capacity: 8,790 gallons 
Anticipated contents: PCPs, PAHs, O&G and TDS 
Material of Construction: FRP 
Manufacturer: Ershigs 
Location: Tank Farm 
Manufacturer Information: Volume VI of this O&M Manual  
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Digester Skim Pump (50P1120) – Figure 3-11 
Model: AOD3 
Capacity/Characteristics: 230 gpm at 125 psig maximum air inlet pressure  
Mechanism: Air-Operated diaphragm 
Manufacturer: Price Pump  
Location: Tank Farm 
Manufacturer Information: Volume II (Attachment 2.11) of this O&M Manual 

 
Filter Press/Digester Feed Pump (50P1460) – Figure 3-11 
Model: AOD1.5 
Capacity/Characteristics: 75 gpm at 125 psig maximum air inlet pressure 
Mechanism: Air-Operated Diaphragm 
Manufacturer: Price Pump 
Location: Tank Farm 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.12) 
 
Filter Press Feed Tanks (40T1431 and 40T1432) – Figure 3-11 
Dimensions: 4 ft feet diameter x 4 ft high 
Capacity: 350 gallons 
Anticipated contents: Primarily O&G and TDS 
Material of Construction: Open Top Fiber Glass Tank 
Manufacturer: Raven 
Location: Tank Farm 
Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.9) 
 

Digester Sludge Mixers (40M1431 and 40M1432) – Figure 3-11 
Model: Neptune 2.0 Mixer with Leeson Motor 
Capacity/Characteristics: 0.75 HP, 230V, 1750 rpm 
Manufacturer: Neptune 
Location: Inside the two Filter Press Feed Tanks located in the tank farm 
Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.1) 

 
Rotary Blower (50M1551) – Figure 3-12 
Model: 32-URAI 
Capacity/Characteristics: 
100 scfm @ 93/50F and 3,357 rpm 
Motor: 7.5 HP, 460V, 3600 rpm, Inverter Duty 
Inlet and Discharge Pressures: 14.7 psig and 10 psig 
Blower Manufacturer: Roots Blower 
Motor Manufacturer: Toshiba 
Local Control Panel: 50LCP1551 
Location: Treatment Building Non-Process Area 
Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.3) 
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Level Transmitters Digester Tank (LE/LIT-1421) and Dirty Backwash Tank (LE/LIT-1441) – 
Figure 3-11 
Model: Hydroranger 200 
Characteristics: Calibrated at 0 to 40 ft of water with the level element XPS-15 and 10m cable 
Manufacturer: Miltronics 
Location: Tank Farm  
Manufacturer information: Volume VIII – Attachment 8.1. 
 
3.8 Filter Press System 
 
This Section of the O&M Manual provides a system description, operational description,  
a description of instrumentation and controls for the Filter Press System, and the design criteria 
for the Filter Press system.  Specific information related to the Filter Press system is provided 
under Section 3.8.4.  Figure 3-3 is the layout of the treatment system and shows the filter press 
system located in the tank farm with the exception of the filter press which is located in the 
treatment building process area. 

33..88..11  Filter Press System Description 
 
The function of the filter press system is to transfer amended sludge to the filter press, dewater 
the sludge, neutralize the filtrate, and recycle the filtrate to the dirty backwash tank or storm 
water recycle tank through the containment sump.  The filter press system is shown on  
Figure 3-12. 
 
Filter Press System components include the following: 

• Filter Press Feed Pump, 
• Filter Press, 
• Filtrate Tank, and 
• Filtrate/Product Disposal Pump. 

 
The physical location of the filter press is shown in Sheet 48 with under Appendix C 
“Applicable Project Drawings” of Volume I.  The location of the filtrate tank is shown in 
Sheet 49.  
 
33..88..22  Filter Press System Operational Description 
 
The operational description of the Filter Press System is as follows: 
 

1) After the lime and sludge are well mixed and the Filter Press is prepared, the sludge 
mixture is pumped by the Filter Press/Digester Feed Pump (50P1460) to the Filter Press 
(Figures 3-11 and 3-12), and the Filter Press run is initiated.  Solids from the filter press 
feed tanks (labeled as SS) are sent to the filter press with the operation of the valves  
SS-01,  SS-02, SS- 03, TS/SS-01,  and AHP-16;  and the use of the filter press/digester 
feed pump. 
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2) The press run continues until the Filter Press/Digester Feed Pump reaches a maximum 
discharge pressure, and dewatering is completed.  At that time, the Filter Press Feed 
Pump is turned off. 

3) During the press run, filtrate water (labeled as F) squeezed from the solids is discharged 
by gravity flow to the Filtrate Tank. 

4) After completion of the press run, the filter press plates are separated and the filter cake 
removed from the press falls through a chute into the collection bin (55-gallon drum). 

5) The filtrate pH is manually adjusted to near-neutral in the filtrate tank by addition of 
sodium bisulfite, and mixed with an impeller-type mixer (50M1480), and the pH 
measured with a hand-held meter. 

6) The neutralized filtrate is pumped from the filtrate tank by the filtrate/product disposal 
pump (50P1490) to the containment sump. 

7) Alternately, the neutralized filtrate can be discharged via flexible hose to the process 
floor drain and ultimately returned to the EQ tank for treatment.  The filtrate/product 
disposal pump will be used for two functions: the one described above, and transfer of 
oil from the Product Tank to a tank truck for disposal. Both the functions are expected 
to occur infrequently. 

 
33..88..33  Filter Press System Instrumentation and Controls 
 
Piping and instrumentation for the Filter Press System is depicted schematically on Figure 3-12 
to this O&M Manual.  
 
The controls on the filter press include one switch, which is on/off and open/close level switch to 
open/close plates.  All filter press system operations will be manual, batch processes.   
 
33..88..44  Filter Press System Design Criteria  
 
The major components of the Filter Press System are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP. 
 
Filter Press/Digester Feed Pump (50P1460) – Figure 3-11 
Model: AOD1.5 
Capacity/Characteristics:75 gpm at 125 psig maximum air inlet pressure 
Mechanism: Air-Operated Diaphragm 
Manufacturer: Price Pump 
Location: Tank Farm 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.12) 
 
Filter Press (50M1470) – Figure 3-12 
Dimensions: 12 ft by 3.5 ft by 5.1 ft 
Capacity: 10 cubic ft, 35-60% of cake (dry weight solids) 
Number of Chambers: 1 head, 19 intermediate and 1 tail 
Filter cake thickness: 1.25 inches 
Plate weight: 53 pounds 
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Plate size: 800 millimeters (mm) 
Shipping weight: 5000 pounds 
Manufacturer: Alantes Chemical Systems, Conroe, Texas 
Location: Treatment Building Process Area 
Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.8) 
 
Filtrate Tank (50T1480) – Figure 3-12 
Dimensions: 4 ft feet diameter x 4 ft high 
Capacity: 350 gallons 
Anticipated contents: Primarily O&G and TDS 
Material of Construction: Open Top Fiber Glass Tank 
Manufacturer: Raven 
Location: Tank Farm 
Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.10) 
 
Digester Sludge Mixer (50M1480) – Figure 3-12 
Model: 1.0 Mixer with Leeson Motor 
Capacity/Characteristics: Motor: 0.5 HP, 230V, 1750 rpm 
Location: Inside the Filtrate Tank located in tank farm 
Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.1) 
 
Filtrate/Product Disposal Pump (50P1490) – Figure 3-11  
Model: P400 
Capacity/Characteristics:20 gpm at 28 ft of head 
Mechanism: Air-Operated Diaphragm 
Manufacturer: Wilden 
Location: Treatment Building/Tank Farm 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.9). 

 
3.9 Oil Processing System 
 
This Section of the O&M Manual provides a system description, operational description, 
a description of instrumentation and controls for the Oil Processing System, and the design 
criteria for the Oil Processing System.  Specific information related to the Oil Processing system 
is provided under Section 3.9.4.  Figure 3-3 is the layout of the treatment system and shows the 
Oil Processing system located in the treatment building process area with the exception of the 
product tank and the digester/skim pump which are located in the tank farm. 

33..99..11  Oil Processing System Description 
 
The function of the oil processing system is to separate, manage and remove NAPLs from 
groundwater by the DAF System, the skimming/decanting in the EQ tank and froth pumps from 
DAF operation.  The oil processing system is shown on Figure 3-13 (Oil Processing System). 
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Oil Processing System components include the following: 

• Froth Tank,  
• Decant Pumps (2), 
• Oil Pump, 
• Product Tank,  
• Froth Pumps (2), 
• Digester/Skim Pump, and  
• Filtrate/Product Disposal Pump.  

 
The physical location of froth tank is shown in Sheet 48 with details shown in Sheet 63 under 
Appendix C “Applicable Project Drawings” of Volume I.  The location of the decant pumps and 
froth pumps is shown in Sheet 48 and the product tank in Sheet 49.  

33..99..22  Oil Processing System Operational Description 
 
The description of the Oil Processing System operation is as follows: 
  

1) Oily froth and sludge from the DAF unit (Figure 3-5) is pumped to the froth tank 
(Figure 3-13) (labeled as FRI) by one of the two froth pumps (50P1251 and 50P1252) 
as shown in  Figure 3-7 with the opening of valves FRI-01through FRI- 08  and FRI-10.  
Valve FRI-01 is for removal of froth and FRI-02 is for removal of sludge.  Valves  
FRI-03, 04 and 06 isolate froth pump 50P1251 and FRI-07, 08 and 10 isolate froth 
pump 50P1252.  The pumps are cycled often to increase their life span.  These pumps 
operate on a set timer (60 minutes) with pump speeds set to 5%. 

2) LNAPL, DNAPL, and solids skimmed from the EQ tank that accumulate in the EQ 
skim sump (operation described under Section 3.2 and Figure 3-4) will be pumped 
either directly to the product tank (using isolation valve NAPL-06) or to the froth tank  
(using isolation valve NAPL-05) by the digester/skim pump (50P1120).  Both the 
product tank and the froth tank are shown in Figure 3-13.  This line is labeled as NAPL.  
The digester/skim pump (50P1120) using high pressure air through valves AHP-15 to 
either the Product Tank (40T1400) or Froth Tank (50T1380) by opening valves  
NAPL-03 and NAPL-04.  If the fluid is predominantly oil, it will be pumped directly to 
the product tank.  If the fluid contains an appreciable amount of water, it will be 
pumped to the froth tank for further separation.   

3) The froth tank generates contact time and surface area for release of air from the froth 
generated by the DAF System.  The froth tank is a three-compartment tank designed to 
trap LNAPL and DNAPL.  The compartments are formed by an overflow weir,  
an underflow weir, and a final overflow weir to control water level in the first two 
compartments of the tank.  DNAPL is trapped in the first compartment, and LNAPL is 
trapped in the second compartment of the froth tank. 

4) Periodically, NAPLs are drawn off from these compartments using the Oil pump 
50P1410, which conveys them to the Product Tank as shown in Figure 3-13 using 
valves NAPL-07 through NAPL-12.  The oil pump uses high pressure air  
with the opening of valve AHP-18. 
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5) The product tank provides oil storage and further phase separation.  The tank has 
outlets at multiple depths to allow decanting of separated water. 

6) Decanted water from the product tank is discharged by gravity to the containment area 
sump (and recycled back to the EQ tank for treatment) by opening overflow (OF) 
valves OF/DC-1 to OF/DC-7.  Periodically, oil from the product tank is transferred to a 
tanker truck for disposal with operation of valve NAPL-13.  This is accomplished using 
either the filtrate/product disposal pump (50P1490) or by a vacuum pump provided by 
the tank truck.  

7) Froth tank effluent (labeled as FRE) is recycled from the third compartment of the froth 
tank back to the EQ tank by the two decant pumps 50P1391 and 1392 (associated 
valves FRE-01, 03, 04 and 06) as shown in Figure 3-13.  These decant pumps are 
operated on AUTO controlled by the AFDs through the level (LIT-1381) set in the 
froth tank.  The liquid level in the third compartment is monitored and used to control 
the speed of the decant pump.  Level in the froth tank is measured using Level 
Transmitter LE/LIT-1381.   

 
The filtrate/product disposal pump also is used to transfer filtrate generated by the filter press 
during sludge dewatering to the containment sump as described in Section 3.8.  
The digester/skim pump is also described in Section 3.7 because it is also used to periodically 
transfer digested solids from the digester tank to the filter press feed tank(s) for dewatering. 
 
Sampling Port SP-12 (refer to Figure 3-7 and Table 3-1) is provided for sampling of the froth 
from DE.  Sampling Port SP-13 (Figure 3-13 and Table 3-1) is located to sample FRE (decant 
water) from the froth tank prior to recycling to the EQ tank.  Sampling Port SP-14 (Figure 3-13 
and Table 3-1) is located to sample product NAPL from the Froth Tank prior to entry to the 
product tank.  . 

33..99..33  Oil Processing System Instrumentation and Controls 
 
Piping and instrumentation for the Oil Processing System is depicted schematically on  
Figure 3-13 to this O&M Manual and described as follows: 
 

1) The liquid level in the overflow (third) compartment (measured by level transmitter 
LE/LIT-1381) of the froth tank will be monitored through the PLC and used to control 
the speed of the decant pumps.  Decant pumps are operated on AUTO controlled by the 
AFDs through the level (1381) set in the froth tank.   

2) All other operations described in this section will be manual, including transfer 
of LNAPL and DNAPL from the Froth Tank to the Product Tank via the oil pump, 
decanting of water from the Product Tank, transferring oil from the product tank 
to a tanker truck and transfer of NAPLs from EQ skim sump to froth or product tanks.   

3) The oil, digester/skim and filtrate/product disposal pumps are air diaphragm pumps 
controlled manually by varying air pressure with the use of the air pressure regulator 
located on the high pressure process air (AHP) line at the tank farm.   
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33..99..44  Oil Processing System Design Criteria  
 
The major components of the Oil Processing System are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP. 
 
Froth Tank (50T1380) – Figure 3-13 
Dimensions: 4 ft wide x 13 ft long x 6 ft high  
Capacity: 2,330 gallons 
Anticipated contents: PCPs, PAHs, O&G and TDS 
Material of Construction: FRP 
Manufacturer: Ershigs 
Location: Treatment Building Process Area 
Manufacturer Information and As-built drawing: Volume VI of this O&M Manual 
 
Decant Pumps (50P1391 and 50P1392) and AFDs (50AFD1391 and 50AFD 1392) – Figure 3-13 
Model: Pump – 811LF1.5x1-8, Motor – 00118ST3QIE143T 
Capacity/Characteristics: 

10 gpm @ 29 ft head 
Motor: 0.75 HP, 460V, 3-phase, 1.15 SF, 1800 rpm 

Manufacturer: Griswold/Weg 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.5) 
 
AFDs: 50AFD1391/1392 
AFD Model: ACH550PC-03A3-4, 1 HP, 480V  
Manufacturer: ABB 
Location: Treatment Building Process Area 
Manufacturer Information: Volume VIII of this O&M Manual (Attachment 8.2) 
 
Oil Pump (50P1410) – Figure 3-13 
Model: P400 
Capacity/Characteristics: 

15 gpm at 11 ft of head 
Mechanism: Air-Operated Diaphragm 
Manufacturer: Wilden 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.9). 
 
Product Tank (40T1400) – Figure 3-13 
Dimensions: 10 ft wide x 29 ft long 
Capacity: 8,315 gallons 
Anticipated contents: PCPs, PAHs, O&G and TDS 
Material of Construction: Carbon Steel with Epoxy Lining with FRP cover lid 
Manufacturer: Selway Corporation – Tank and Cover Lid - Ershigs 
Location: Tank Farm 
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Manufacturer Information: Volume VII of this O&M Manual (Attachment 7.11) 
 
Filtrate/Product Disposal Pump (50P1490) – Figure 3-13 
Model: P400 
Capacity/Characteristics:20 gpm at 28 ft of head 
Mechanism: Air-Operated Diaphragm 
Manufacturer: Wilden 
Location: Treatment Building/Tank Farm 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.9). 
 
Froth Pumps (50P1251 and 50P1252) – Figure 3-7 
Model: Milroyal C 
Capacity/Characteristics: 

780 gph at 75 psig discharge pressure 
Motor: Baldor/Reliance VEM3558/P56X-1536 - 2 HP, 460V, 3-phase, 1.15 SF, 1725 rpm 

Manufacturer: Milton Roy 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.1) 

 
Digester Skim Pump (50P1120) – Figure 3-4 
Model: AOD3 
Capacity/Characteristics: 230 gpm at 125 psig maximum air inlet pressure  
Mechanism: Air-Operated diaphragm 
Manufacturer: Price Pump  
Location: Tank Farm 
Manufacturer Information: Volume II (Attachment 2.11) of this O&M Manual  
 
Level Transmitter Froth Tank (LE/LIT-1381) – Figure 3-13 
Model: Hydroranger 200 
Characteristics: Calibrated at 0 to 40 ft of water with the level element XPS-15 and 10m cable 
Manufacturer: Miltronics 
Location: Treatment Building Process Area  
Manufacturer information: Volume VIII – Attachment 8.1. 
 

3.10 Containment Area and Sump 
 
This Section of the O&M Manual provides a system description, operational description,  
a description of instrumentation and controls for the Containment Area and Sump, and the design 
criteria for the Containment Area and Sump.  Specific information related to the Containment 
Area and Sump System is provided under Section 3.10.4.  Figure 3-3 is the layout of the 
treatment system and shows the Containment Area system located in the tank farm with the 
exception of the storm water recycle pump which is located in the treatment building process 
area. 
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33..1100..11  Containment Area and Sump Description 
 
Containment pads are provided for outdoor tank equipment (Tank Farm Containment Pad) and 
for a truck decontamination area (Decontamination Pad) at the Wyckoff GWTP.  
The containment pads will contain and collect storm water, decontamination (decon) water, and 
spills.  Secondary containment is provided for the outdoor process tanks and equipment.  
The Tank Farm Containment Pad provides secondary containment for the tanks and process 
equipment located in the outdoor containment area.  The decontamination pad/sump provides 
containment and collection of water from truck decontamination, wash-down water from spills 
during truck loading/unloading, as well as water from spills/washdown water in the treatment 
building.  Storm water and decontamination water will be collected at a combined Containment 
Area Sump.   
 
The Storm Water Recycle Tank will store relatively clean water (storm water) from outdoor 
containment areas and filter backwash water after solids sedimentation.  This tank will provide 
temporary storage of this water before it is pumped back to the EQ tank for treatment in 
conjunction with influent groundwater.   
 
The Containment Area and Sump are shown on Figure 3-14 (Containment Area and Sump). 
 
Containment Area and Sump components include the following: 
 

• Tank Farm Containment Pad,  
• Containment Area Sump, 
• Containment Area Sump Pumps (2) with Control Panel,  
• Decon Pad, 
• Storm Water Recycle Tank, and 
• Storm Water Recycle pump. 

 
The physical location of Storm water Recycle Tank is shown in Sheet 49 with details shown in 
Sheet 58 under Appendix C “Applicable Project Drawings” of Volume I.  The location of the 
sump pumps is shown in Sheet 49, the storm water recycle pump in Sheet 48. 
 
33..1100..22  Containment Area and Sump Operational Description 
 

1) Water from storm water runoff and wash-down water from both the Tank Farm 
Containment and Decon Pads, plus wash water and spills from the treatment building, 
discharge by gravity flow (labeled as STW) to the Containment Area Sump  
(Figure 3-14).   

2) Valves STW-01 and STW-02 are opened to discharge the water from the existing 
Decontamination Pad and the Tank Farm Containment Pad.  Both the Containment 
Area Sump Pumps shown in Figure 3-14 (40P1501 - associated valve STW-04 and 
40P1502 - associated valve STW-06) will be cycled and operational in order to increase 
the overall life of each pump.  These pumps pump water from the Containment Area 
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Sump to either the Storm Water Recycle Tank or the Dirty Backwash Tank  
(Figure 3-11) for treatment.  

3) Water that is relatively free of solids is directed to the Storm-Water Recycle Tank with 
open/close of the STW-07 valve.   

4) Water containing relatively high solids is directed to the Dirty Backwash  
Tank (cross reference with Figure 3-11) by open/close of the STW-08 valve.  

5) The sump pumps are mounted on rails to facilitate removal and maintenance.  
Wash-down water inside the treatment building is collected in trench drains and 
conveyed to the containment area sump.  A backflow prevention device is installed  
to prevent backflow into the building in the event of a tank failure in the tank 
containment pad area. 

6) The water level in the Storm Water Recycle Tank will be maintained as low as possible 
to maximize the available storage capacity and is measured using level  
transmitter LE/LIT-1521 (Figure 3-14 and Table 3-3). 

7) Clarified backwash water is pumped from the Dirty Backwash Tank to the Storm Water 
Recycle Tank when necessary, but normally it will be returned directly to  
the EQ tank. 

8) The storm water recycle pump 50P1541 shown in Figure 3-14 (associated valves STW-
10 and 12) pumps water from the Storm Water Recycle Tank back to the EQ tank for 
treatment (cross reference with Figure 3-4). 

9) Pneumatic valve STW-09 controls the flows from the storm water/recycle pump and 
directs it to the EQ tank. 

 
Sampling Port SP-18 (Figure 3-14 and Table 3-1) is located to sample effluent from the storm 
water recycle tank prior to recycling to the EQ tank. 
 
33..1100..33  Containment Area and Sump Instrumentation and Controls 
 
Piping and instrumentation for the Containment Area and Sump are shown on Figure 3-14 of this 
Manual.  Directions for use of the instrumentation and controls include: 
 

1) The Sump Pump Control Panel (40LCP1500) has a breaker that is set to the “ON” 
position.  The panel also has two separate switches for pump #1 and pump #2 with 
options for auto/off/hand.  The sump pumps are placed in “AUTO” position. 

2) STW-09 (FCV-1531 – Figure 3-14) is a pneumatic valve located on the Storm water 
Recycle tank outlet that relays to the HMI showing open/close status. 

3) The operation of the storm water/recycle pump can be performed from HMI by setting 
the local control station 50LCS1541 in “REM” position. 

 
33..1100..44  Containment Area and Sump Design Criteria  
 
The major components of the Containment Area and Sump are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP. 
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Containment Area Sump (Figures 3-4, 3-10, 3-11, 3-12, 3-13,  and 3-14) 
Dimensions: 4 ft long x 70 ft wide x 5.7 ft high 
Capacity: 11,880 gallons 
Location: Tank Farm 
 
Sump Pumps (40P1501 and 40P1502) – Figure 3-14 
Model: NP3102X-643 
Capacity/Characteristics: 
215 gpm at 35 ft head 
Motor: 5 HP, 460V, 3-phase, 1800 rpm 
Manufacturer: Flygt/Triangle Pump 
Control Panel: 40LCP1500 
Location: Tank Farm 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.2) 
 
Storm water Recycle Tank 40T1520 – Figure 3-14 
Dimensions: 13 ft diameter x 18 ft high 
Capacity: 17,870 gallons 
Anticipated contents: Storm water and filter backwash water 
Material of Construction: FRP 
Manufacturer: Ershigs 
Location: Tank Farm 
Manufacturer Information and As-built drawing: Volume VI of this O&M Manual 
 
Storm-water Re-cycle Pump (50P1541) – Figure 3-14 
Model: Pump – 811-3x1.5-6 
Capacity/Characteristics: 
70 gpm at 26 ft of head 
Motor: 1 HP, 460V, 3-phase, 1.15 SF, 1800 rpm 
Manufacturer: Griswold/Weg 
Location: Treatment Building Process Area 
Manufacturer Information: Volume II of this O&M Manual (Attachment 2.7) 

 
Level Transmitter Storm water Recycle Tank (LE/LIT-1521) – Figure 3-14 
Model: Hydroranger 200 
Characteristics: Calibrated at 0 to 40 ft of water with the level element XPS-15 and 10m cable 
Manufacturer: Miltronics 
Location: Tank Farm  
Manufacturer information: Volume VIII – Attachment 8.1. 

3.11 Plant Air and Water Systems 
 
Manufacturer information on Volume VII of the entire manual include the mixers, air receiver, 
rotary blower, process valves, air compressors, air dryer, automatic composite sampler, filter 
press, filter press feed tanks, filtrate tank and product tank.  This section covers only air 
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compressed systems, which include the air receiver, air compressors and air dryer and the water.  
All the other equipment mentioned in Volume VII is distributed through out the Sections 3.2 to 
3.10.  Manufacturer information on the plant water systems is described under Non-Process 
equipment Volume IX.  Specific information related to this section is provided under Section 
3.11.2.  Figure 3-3 is the layout of the treatment system and shows the Plant water and air 
systems located in the treatment building process and non-process area locations respectively 
with the exception of the air receiver, plant water storage tank and W-2 well water pump which 
are  located outside west of the treatment building.  
 

33..1111..11  Plant Air and Water Systems Description 
 
The following two sections describe the compressed air and water supply requirements integral 
to the overall operation of the groundwater treatment plant.  The air compressors are located in 
the mechanical room of the treatment building shown in Sheet 69 in Appendix C “Applicable 
Project Drawings” in Volume I.  The plant water system is located in the west end of the process 
area as shown in Sheet 69.   
 
3.11.1.1 Plant Air System  
 
Two air systems, AHP and instrument air (AI), provide air for plant operations.  The air for both 
air systems is provided by Air Compressors 50M1651 and 50M1652.  AHP is supplied to the 
DAF System for air saturation; the HDBF System to operate pneumatic valves; the Air 
Diaphragm Pumps to operate the Solids Processing System and the Oil Processing System; and 
to the Turbidity Meter panel and Filter Press.  Quick-connect fittings for the AHP system are 
located in the Tank Farm and Treatment Building that the operator can tap into.  Air 
Compressors 50M1651 and 50M1652 provide AHP to Air Receiver Tank 50T1465.  The Air 
Receiver Tank provides high pressure process air for operations in the plant.  Compressed air 
provided through the Air Dryer as AI is regulated through a valve AI-04 which is used to operate 
valves DI-01 (FV1021), BWR-02 (FV1451), and STW-09 (FV1531) located on the discharge 
from the EQ Tank (40T1010), Dirty Backwash Tank (40T1440), and Storm Water Recycle Tank 
(40T1520), respectively.  AI also is used to operate the hydraulic pump for the Filter Press 
(50M1470) and to operate the Extraction Well Field through a regulator and isolation valve (AI-
03).  
 
Valves AHP-02, AHP-04, AHP-05, AHP-06,  and AHP-20 serve as open/close function when 
transferring air originating from Air Compressors (50M1651 and 50M1652) and Air Receiver 
(50T1465) to process equipment under consideration.   
 
The compressors have a capacity of approximately 80 scfm at 120 psig.  The air is stored in the 
receiver at 120 psig and the pressure is reduced, as required for the specific application.  An 
after-cooler moisture separator and coalescing air filter for oil removal is installed in the 
discharge piping connecting the compressors to a 3,000-gallon air receiver.  The air is passed 
through a regenerative desiccant air dryer, which removes moisture in the compressed air to a 
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minus 40-pressure dew point followed by a particulate filter. Downstream of the dryer, the air is 
distributed for supply of instrument air. 
 
The two air compressors are located in the process mechanical room, and operate in parallel 
to provide the required air flow for plant operations.  Both compressors feed into the  
3,000-gallon air receiver and operate automatically based on receiver pressure.  These 
compressors will cycle according to the setup in the manufactures controls  
(#1 loads at 115psi and unloads at 125 psi and #2 loads at 110 psi and unloads at 120 psi).   
 
The DAF System requires a continuous flow of compressed air at a flow rate of 1.5 scfm and 
a pressure of 120 psig.  Additionally the air operated diaphragm pumps that require AHP air 
include the digester/skim pump, filter press/digester feed pump, oil pump, and filtrate/product 
disposal pumps.    
 
The air compressor system is  provided in Figure 3-6 and Figure 3-12 and are cross referenced to 
system operations requiring compressed air in Figures 3-4, 3-5, 3-8, 3-11, 3-12, 3-13 and 3-14. 
 
3.11.1.2 Plant Water Supply System  
 
The potable and non-potable water supply systems are discussed in this section of the O&M 
Manual. 
 
Potable Water Systems 
Potable water is provided by the City through an 8 inch line and enters the building through  
a 2-inch line.  A flow meter located just inside the building mechanical room meters the water 
usage.  This water is used to feed the electric water heater located in mechanical room, domestic 
hot water pump, safety equipment like eye wash showers and toilet facilities.  A backflow 
preventer (50BFP05) is located after the flow meter.  An annual inspection of the backflow 
preventer and flow meter will be required by a certified technician. 
 
Non-Potable Water Systems 
The Water Supply System (Figure 3-6) consists of the Water Well (W2) equipped with a 
Submersible Pump and an existing 4-inch diameter buried pipeline from the well to the GWTP 
building.  Source of W2 water comes from the well located at the southwest corner of the 
building.  Well W2 is 815 ft deep with 16-inch diameter casing set to a depth of 420 ft.  A 4-inch 
diameter drop pipe conveys water from the submersible pump to the surface.  The well operates 
based upon the level in Water Storage Tank (50T1570). 
 
The Water Storage Tank (50T1570), Pressure Tank (50T1575) and Water Pumps (50P1581 and 
50P1582) are used to provide non-potable water to the process system, which includes supply to 
the Polymer System, mechanical seals of process pumps and supply of non-potable water to the 
tank farm.  The Pressure Tank provides constant pressure for the water to the process system.  
The Well Pump is controlled by a level control system in the Water Storage Tank. 
 
Operation of the Water Pumps is controlled by a pressure switch at the pump discharge that 
controls the on and off setting of the pumps.  This pressure switch is connected to a local control 
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station located at the southwest corner of the treatment building with two selector switches – 
“pump1/pump2” and “Hand/Off/Auto”. 

33..1111..22  Plant Air and Water Systems Design Criteria  
 
The major components of ancillary equipment are provided in this section with their 
specifications, manufacturer, and location within the Wyckoff GWTP. 
 
3.11.2.1 Plant Air System 
 
Air Compressors (50M1651 and 50M1652) – Figure 3-6 
Model: 20D 
Capacity/Characteristics: 125 psig at 80 scfm 
Motor: 20 HP, 460V, 3-phase 
Conditions: Temperature 155F, 50M1651 loads at 115 psig, unloads at 125 psig, 50M1652 loads 
at 110 psig and unloads at 120 psig, oil differential pressure – 0 psi and separator differential 
pressure – 5 psig 
Manufacturer for compressor: Sullivan Palatek 
 
Air Dryer Model: ICE 100 
Capacity/Characteristics: Dew point set at 34 degrees 0F and ice demand at 370F 
Manufacturer: Motivair 
 
Location: Treatment Building Non-Process Area 
Manufacturer Information: Volume VII (Attachment 7.5) of this O&M Manual 
 
Air Receiver (50T1465) – Figure 3-12 
Capacity/Characteristics: 3000 gallons/165 psig at 400F 
Dimensions: 66 inches outer diameter x 214 inches long 
Weight: 7000 lbs 
Manufacturer: Manchester Tank 
Location: Outside West of Treatment Building 
Manufacturer Information: Volume VII (Attachment 7.2) of this O&M Manual 
 
3.11.2.2 Plant Water Supply System  
 
Water Well Submersible Pump – Figure 3-6 
Model Number: 6-T15-200 
Capacity/Characteristics: Design Flowrate: 225 gpm at 200 ft total dynamic head (TDH) 
Motor: 15 HP 
Manufacturer: Berkley 
Location: Well W2 (outside south of Treatment Building) 
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Water Storage Tank (50T1570) – Figure 3-6 
Dimensions: 61 inches outer diameter x 141 inches overall height 
Capacity: 1,500 gallons 
Manufacturer: Poly Processing 
Location: Outside West of Treatment Building 
Manufacturer Information: Volume IX (Attachment 9.1) of this O&M Manual 
 
Plant Water Pressure Tank (50T1575) – Figure 3-6 
Model: WX-456-C 
Capacity/Characteristics: 422 gallons/ASME Rated, 125 psig 
Dimensions: 4 ft diameter x 6.75 ft high 
Manufacturer: Amtrol  
Location: Treatment Building Process Area 
Manufacturer Information: Volume IX (Attachment 9.2) of this O&M Manual 
 
Water Transfer Pumps (50P1581 and 50P1582) – Figure 3-6 
Model: VM06B Series 
Capacity/Characteristics: 88 gpm at 112 ft head with maximum pressure at 48 psig 
Manufacturer: Taco Pumps 
Location: Inside west of Treatment Building Process Area 
Manufacturer Information: Volume IX (Attachment 9.3) of this O&M Manual 
 
Electric Water Heater WH-1 
Model: DVE-250 
Capacity/Characteristics: 250 gallons/ ASME 150 psig rated, 60 kilowatts (kW), 480V 
Dimensions: 93 inches x 36 inches x 43 inches, vertical orientation 
Manufacturer: A.O. Smith 
Location: Treatment Building Non-Process Area 
Manufacturer Information: Volume IX (Attachment 9.4) of this O&M Manual 
 
Domestic Hot Water Circulating Pump (HWCP-01)  
Model: LR-15BWR 
Characteristics: 5 gpm at 10 ft head, 150 psig/225F, 125 watts (W), and 2950 rpm 
Hot water Circulating Pump Manufacturer: Bell-Gossett 

 
Expansion Tank  
Model: ST-30V-C 
Capacity/ Characteristics: 14 gallons/150 psig/2000F 
Manufacturer: Amtrol 
Location: Treatment Building Non-Process Area 
Manufacturer Information: Volume IX (Attachment 9.4) of this O&M Manual 
 
 
 



Operation and Maintenance Data  
Replacement Groundwater Treatment Plant 
Wyckoff/Eagle Harbor Superfund Site, Bainbridge Island, Washington 
Contract No. W912DQ-04-D-0017, Task Order EC01 
 
 

 3-52 

3.12 Control System Equipment 
 
Following is a list of major control equipment and instrumentation used in the treatment system.  
Manufacturer information and operation procedures on the control panel and instrumentation are 
provided under Volume VIII of the O&M Manual Attachment 8.1.  Table 3-8 provides a panel to 
equipment crosswalk.   
 
33..1122..11  Process Control Panel 
 
The Process Control Panel (50CP1001) is a 72 inch wide by 72 inch by 18 inch deep A-type with 
a NEMA-12 enclosure manufactured by Hoffman located in the east end of the treatment 
building process area.  The model number for the enclosure is A727218FSD and for the back 
panel is A72P72F1.   

33..1122..22  Programmable Logic Controller  
 
PLC 50 PLC1001 is an Allen Bradley Type Model 1769-L35E with a 64 megabyte (MB)  
non-volatile memory, one RS-232 port and an ethernet port.  The OIT is  
a Versa-View heavy duty computer Type 200R, Allen Bradley Model 6155-NPXPH.  Process 
Control Panel 50CP1001 is connected to the Master Control Panel MCC-1.  There are two 
locations where the Wyckoff treatment plant can be operated – one is the PLC operated through 
a touch screen located in the treatment plant east of the DAF unit.  The other location is the in 
the control room non-process area called the HMI (also called the OIT). 

The operator can monitor the following equipment from HMI or through the local control panels: 
 

• Operation of pneumatic valve (DI-01) from HMI. 
• Operation of DAF Feed Pumps (50P1101 and 50P1102) through AFD 1101 and  

AFD 1102, respectively, with speed, run and auto controls. 
• Operation of DAF Unit 1121 – Mixer and Skimmer operated through AFDs with speed, 

run and auto functions and Auger and Recirculation Pump (50P1135) with run and auto 
functions.  These functions can be performed from the main PLC or HMI through the 
local control panel (50LCP1121). 

• Operation of Polymer System capable of operating from HMI and through local control 
panel (50LCP1601). 

• Operation of W2 well pump with auto and run functions through a motor starter and 
disconnect on local control panel (40LCP1561). 

• Operation of Filter Feed Pumps (50P1241 and 50P1242) through AFD 1241 and  
AFD 1242, respectively, with speed, run and auto controls. 

• Automated HDBF operation performed from HMI and local control panel (50LCP1260). 
• Automatic backwash operation of HDBF unit without operator intervention, based upon 

timed set cycles. 
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• Operation of Backwash Pumps (50P1351 and 50P1352) through local control stations 
(50LCS1351 and 50LCS1352), respectively, based upon a set time of operation.   
This operation can be performed from HMI when the Local Control Station (LCS) is 
placed in “REM” position. 

• Operation of Froth Pumps (50P1251 and 50P1252) through local control stations 
(50LCS1251 and 50LCS1252), respectively, and based upon a set time of operation.   
This operation can be performed from HMI when the LCS is placed in “REM” position. 

• Operation of Pneumatic Valve (BWR-02) from PLC or HMI 
• Operation of Backwash Recycle Pump (50P1461) through local control station 

(50LCS1461).  This operation can be performed from HMI or PLC when the LCS is placed 
in “REM” position. 

• Operation of Rotary Blower (50M1551) equipped with an AFD operated from main PLC 
in auto mode through local control panel  (50LCP1551). 

• Operation of Digested Sludge Mixers (40M1431 and 40M1432) through local control 
stations (50LCS1431 and 50LCS1432), respectively, through a “START/STOP” button  
for Filter Press Feed Tanks (40T1431 and 40T1432).  Operation of Filtrate Mixer 
(50M1480)  through local control station (50LCS1480) through a “START/STOP” button 
for Filtrate Tank (50T1480). 

• Operation of Decant Pumps (50P1391 and 50P1392) with AFDs 13911 and 1392, 
respectively, with speed, run, and auto controls for transfer of decant water from 
Froth Tank (50T1380). 

• Operation of Pneumatic Valve (STW-09) from PLC or HMI 
• Operation of Storm Water Recycle Pump (50P1541) through local control station 

(50LCS1541).  This operation can be performed from the HMI when the LCS is placed in 
“REM” position. 

A list of PLC Inputs/Outputs showing device #, description, corresponding Process and 
Instrumentation Diagram (P&ID) Figure and PLC address is provided under Table 3-4.  A table 
showing the list of alarms and its troubleshooting is provided under Table 3-5.  Table 3-6 
provides a list of operator set points as entered in the HMI. 
 
33..1122..33  Pressure Gauges/Transmitters/Switches  
 
All pressure gauges (PE) are Model Ashcroft 45 1279ASL 04L 0-100 psig.  Pressure gauges are 
installed at DAF feed pumps (1111/1112), filter feed pumps (1291/1292), froth pumps 
(1251/1252), filter feed pumps to carbon adsorbers (1282), influent to carbon system (1310), five 
carbon adsorbers (1311-1315), backwash pumps (1361/1362), decant pumps (1391/1392), 
backwash recycle pump (1461), filter press digester feed pump (1464), digester skim pump 
(1465), sump pumps (1504), storm water recycle pump (1544), plant water pumps 1591 and 
polymer feed pump (1641).  Pressure gauges for supply of high pressure air from air compressors 
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for air receiver 1466 and air dryer 1650. 
 
All pressure elements are Model Ashcroft 50 201SS 04T XCG with a diaphragm seal and have 
viton O-rings.  They are located where ever the gauges are located mentioned above. 
 
All pressure transmitters are Model Rosemount 3051TG2A2B21AB4BM5 with a 0-100 psig 
range.  These are installed for tag numbers 1282, 1310, 1311, 1312, 1313, 1314, 1315, 1591, 
1466, 1555 (from rotary blower) and 1650. 
 
All pressure switches are Model Ashcroft B4-24-b-XCH-X07 at 80 psig and 100 psig ratings.  
These are installed for tag numbers 1111, 1112, 1251, 1252 and 1641. 
 
Manufacturer information on pressure gauges, switches are provided under Volume VIII – 
Attachment 8.1. 

3.13 Electrical System Equipment 
 
Following is a list of major electrical equipment and instrumentation used in the Wyckoff 
groundwater treatment system. Detailed procedures showing sequence of operations is provided 
in Volume XI of this O&M Manual.  
 
33..1133..11  Fire Alarm System 
 
A Fire Alarm System with a phone dialer is installed inside the Treatment Building.  Manual pull 
stations, heat detectors, smoke detectors, horns and strobes are provided as part of the system.  
The fire alarm is a Gamewell-FCI 7100 series multi processor based analog addressable system.  
In the event of a fire, the Fire Alarm System alerts the monitoring company who in turn will 
contact the fire department in dispatching fire fighters. All operations are performed from the fire 
alarm control panel where the fire alarm panel controls the fire suppression system.  The matrix 
below provides the sequence of operations.   
 
Manufacturer information on Fire Alarm System components, sequencing and operation 
drawings are provided in Attachment 10.1 of Volume X of the O&M Manual.   
 
33..1133..22  Fire Suppression System  
 
A fire agent suppression system is installed inside the Treatment Building.  The fire suppression 
system is a Fike SHP PRO series control system and is a conventional detectable system for use 
with clean agent extinguishing.  The suppression system works with the building Fire Alarm 
System which starts the fire alarm signals and alerts the fire alarm monitoring company.  
The SHP PRO is designed for use with Fike Clean Agent Suppressant HFC-227 ea.  The main 
controller contains all electronics required for a complete detection and control system suitable 
for most applications.   The SHP PRO provides 10 Status LEDs (Air Conditioning Normal, 
Alarm, Pre-Discharge, Release, Supervisory, Trouble, Panel Silenced, Abort, Release Disabled, 
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Ground Fault) for instant feed back.  The system has been designed to comply with National Fire 
Protection Association (NFPA) standards. 
 
Table 3-7 illustrates the sequence of operation is as follows: 
 

1) Upon detection of 2% smoke by the photo/ion smoke detector, heating, ventilation and 
air conditioning (HVAC) equipment will be shut down. 

2) This will signal the fire alarm system. 
3) The fire alarm system will sound fire alarm evacuation signals. 
4) This will in turn signal central station and dispatch fire fighters. 
5) Also upon detection of 2% smoke from the smoke detector (Step 1), the 2nd alarm will 

be produced from the horn, strobes followed by a bell. 
6) Also upon detection of 2% smoke, a 30 second count down to clean agent discharge 

will be initiated. 
7) The panel will also request to operator whether to prevent discharge of clean agent. 
8) If chosen by the operator to prevent discharge of fire agent, the abort switch will be 

pushed and held which in turn will bypass the HVAC interlock. 
9) If the operator chooses to discharge clean agent, clean agent will be discharged and 

discharge strobes operate. 
 
Manufacturer information on its components, sequencing and system operation drawings are 
provided in Attachment 10.2 of Volume X of the O&M Manual. 
 
33..1133..33  Power Distribution Panel Boards  
 
Main distribution panel (MDP) and lighting panel (LP) boards provide electrical distribution 
services for the project.  MDP components are connected directly through the Motor Control 
Center (MCC-1) in turn controlled by the Manual Transfer Switch (MTS-1).  There are four 
MDP components including MDP-1, 2, 3 and 4.  The MCC-1 is an Allen Bradley Model Series 
M capable of providing 480V service. LP components are interconnected and feed off the LP-1 
Panel which in turn feeds from MCC-1 through the T-2 Transformer.  There are four LP 
components including LP-1, LP-1A, LP-2 and LP-3.  LP Models are provided by Seimens.  
Table 3-8 lists which equipment is fed by which panel.  Manufacturer information on the panel 
boards can be found in Attachment 11.2 of Volume XI of the O&M Manual. 
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Table 3-7 
Fire Alarm System Sequence of Operation 
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SYSTEM INPUTS A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  
1 SMOKE 

DETECTOR 
• •     • • • •         • • •      1 

2 PULL STATIONS • •     • • • •         • • •      2 

3 LOOP 
OPEN/SHORT 
CIRCUIT 

    • •  •  •         • •       3 

4 LOOP GROUND 
FAULT 

    • •  •  •         • •       4 

5 LOOP FAILURE     • •  •  •         • •       5 

6 NAC 
OPEN/SHORT 
CIRCUIT 

    • •  •  •         • •       6 

7 NAC GROUND 
FAULT 

    • •  •  •         • •       7 

8 NAC FAILURE     • •  •  •         • •       8 

9 LOSS OF AC 
POWER 

    • •  •  •         • • •      9 

10 LOSS OF AC 
POWER (>8 HR) 

    • •  •  •         • • •      10 

11 BATTERY 
CHARGER/FAILURE 

    • •  •  •         • • •      11 

12 LOW BATTERY     • •  •  •         • • •      12 

13 HEAT 
DETECTOR 

• •     • • • •                 13 

14 FIRE 
SUPPRESSSION 
CONTROL 
PANEL ALARM 

• •     • • • •                 14 

15 TROUBLE 
CONDITION 

             •             15 

16 SUPERVISORY 
CONDITION 

            •              16 

17 ALARM 
CONDITION 

           •               17 

18                            18 
  A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  
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Table 3-8 
Panel to Equipment Crosswalk 

 
Panel ID Equipment 

MCC-1 MDP-1, 2 ,3 and 4, LP-1A and TVSS 
Backwash recycle pump 50P1461 
Storm water recycle pump 50P1541 
Backwash Pumps 50P1351 and 1352 
Froth Pumps 50P1251 and 1252 

MDP-1 Plant water pumps 50P1581 and 1582 
MDP-3 DAF Feed Pumps 50P1101 and 1102 

Filter Feed Pumps 50P1241 and 1242 
DAF Control Panel 50LCP1121 
HDBF Unit 50M1260 
Decant Pumps 50P1391 and 1392 
Sump Pumps control panel 40LCP1500 
Rotary Blower control panel 50LCP1551 
Air Compressors 50M1651 and 1652 

LP-1 Process Rooms 
Electrical Room 
Air receiver solenoid valve 
Exterior Lights 

LP-1A Phone Dialer 
Tank Mixers 40M1431/1432 and 50M1460 
Level transmitters 
Hot water recirculation Pump 
LP-3 Main 
LP-1 
Air Dryer 
Exhaust fans in process room 
Flow meters 
Turbidimeter 
Connex Boxes 
Water Heater WH-1 

LP-2 Process Control panel 50CP1001 
Fire alarm control panel 
Control room 
UPS by-pass switch 

LP-3 Decon pad lights and receptacles 
Air conditioner ACU-1 
Composite sampler 50M1335 
Polymer System 50CP1601 
Water Heater WH-2 
Heater UH-5 
Exhaust Fan EF-3  
Locker and control room lights 
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33..1133..44  Local Control Stations 
 
Local Control Stations (LCS) are installed on pumps that do not have AFDs.  Froth pumps, 
backwash pumps, backwash recycle pump and storm water recycle pump all have the LCS.  
These stations when placed in “REM” position, the pumps can be started and stopped from the 
HMI.  Also these stations have local START/STOP buttons to operate the pumps.  LCS are 
designated 50LCS1251/1252, 50LCS1351/1352, 50LCS1461 and 50LCS1541, respectively.  
These LCSs are connected to the MCC-1.  In addition, the tank mixers for the Filter Press Feed 
Tanks (40LCS1431/1432) and the Filtrate Tank (50LCS1480) have the local controls.  These 
LCS’s are connected to Panel Board LP-1A.  Manufacturer information along with wiring 
diagrams on the LCS components are in Attachment 11.3 of Volume XI of the O&M Manual. 
 

3.14 Support Systems 
 
The support system includes other equipment and devices that indirectly support the Wyckoff 
GWTP, but are not an integral part of the process (e.g., exhaust fans, building heaters, 
air conditioner, etc.). HVAC systems like the exhaust fans, louvers, air conditioner, wall heaters, 
UPS and safety shower units were provided under Volume XII.  Locations of the devices shown 
under this section are shown in Sheets 69, 71, 72 and 73 in Appendix C “Applicable Project 
Drawings” in Volume I. 

33..1144..11  Electric Room Ventilation Fan 
 
The Treatment Building’s electric room is equipped with a ventilation fan (SF-1), motorized 
louver and dampers with operators (MD-5, 6, 7 and 8), and a thermostat.  When the temperature 
exceeds the thermostat set point, a switch will automatically open the motor-activated louvers 
and start the fan motor to circulate air through the building.  SF-1 is a Cook 195SQN-B which 
delivers 2,800 cubic ft per minute (cfm) of room air.  The fan includes a belt drive with a 1 HP, 
460 volt, 60 hertz, 3 phase, and Totally Enclosed Fan-Cooled (TEFC) motor.  The intake louvers 
are Ruskin, Model ELF375DX, variable size (18 inches by 30 inches high and 36 inches by 36 
inches high) and are controlled by Belimo Models AF-120 and NF-120, 120 volt, single phase, 
60 hertz actuator motors.  Manufacturer’s information is included in Attachments 12.1 and 12.2 
of Volume XII of the O&M Manual. 

33..1144..22  Process Mechanical Room Ventilation Fans 
 
The Treatment Building process mechanical room is equipped with two ventilation fans  
(EF-1 and EF-2), motorized louvers and dampers with operators (MD-1, 2, 3 and 4), and 
a thermostat.  When the temperature exceeds the thermostats set point, a switch will 
automatically open the motor-activated louvers and start the fan motor to circulate air through 
the building.  Fan EF-1 is tied to dampers MD-1 and MD-3 and Fan EF-2 is tied to dampers  
MD-2 and MD-4.  The ventilation units feed off panel LP-1A. 
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The fans (EF-1 and EF-2) are a Cook 24XMW which deliver 2,400 cfm.  Each fan includes 
a belt drive and a 0.5 HP, 115 volt, 60 hertz, 3 phase, and TEFC motor.  The intake louvers are 
Ruskin, Models ACL845 and ELF375DX (see manufacturer information) and are operated by 
Belimo Models AF-120 and NF-120, 120 volt, single phase, 60 hertz actuator motors.  
Manufacturer’s information is included in Attachments 12.1 and 12.2 of Volume XII of the 
O&M Manual. 

33..1144..33  Locker, Shower, Restroom Ventilation Fan 
 
The locker/shower/restroom is equipped with a cabinet fan (EF-3).  Exhaust fan EF-3 will start 
automatically when the lights are turned on in the locker or rest room. 
 
EF-3 is a Cook GN-320 which delivers 150 cfm. Manufacturer’s information is included in 
Volume XII, Attachment 12.1 of the O&M Manual. 

33..1144..44  Air Conditioner 
 
The Treatment Building’s Control Room 102 is heated and cooled by a Friedrich, 
Model ES12L33 wall-mounted air conditioner (ACU-1).  The air conditioner is located on the 
north side of the building. The unit feeds off panel LP-3.  Manufacturer’s information is included 
in Volume XII, Attachment 12.3 of the O&M Manual. 

33..1144..55  Safety Shower Systems and Thermostatic Mixing Valves 
 
The plant is equipped with combination shower and eye/face wash features.  Two systems, one 
SSH-1 located in treatment building and second SSH-2 located in tank farm.  Water for the 
systems is fed by W1 potable water from the City.   
 
SSH-1 is a Haws Model 8346 which features a 10 inch acrylonitrile butadiene styrene (ABS) 
plastic showerhead and a stainless steel receptor with twin ABS plastic.  The unit also comes 
with a tempered water blending system Model TWBS.SH (thermostatic mixing valves) to mix 
hot and cold water and provide tempered water up to 40 gpm for emergency shower and 
eyewashes.  Manufacturer information is provided under Volume IX, Attachment 9.4. 
 
SSH-2 is a Haws Model 8300FP freeze-proof combination which features a 10.62 inch ABS 
plastic showerhead and a stainless steel receptor with twin ABS plastic.  The model is supplied 
with two self-draining valves that are installed below the frost line that prevents the supply water 
from freezing.  The unit also comes with a tempered water blending system Model TWBS.SH 
to mix hot and cold water and provide tempered water up to 40 gpm for emergency shower and 
eyewashes.  Manufacturer information is provided under Volume IX - Attachment 9.4. 
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33..1144..66  Electric Wall Heaters 
 
The Treatment Building has two wall-mounted electric heaters (WH-1 and WH-2): one located 
in Locker Room 103 and another located in Restroom 105.  The wall heaters are QMARK, 
Model CWH3404, 4 kW and 2 kW capacities, and each delivers an air flow of 100 cfm.  The 
units feed off panel MDP-3 and LP-3.  Manufacturer’s information is included in Volume XII, 
Attachment 12.4 of the O&M Manual. 

33..1144..77  Gasoline Engine Generator 
 
A portable 20 HP Honda Model EB11000 standby generator with 24 AH/5 hours lead acid 
batteries are installed at the Wyckoff GWTP that will provide capacity for the lighting loads and 
limited non-process loads such as fire alarm, 120 VAC convenience outlets, and limited HVAC 
located within the building if a power failure occurs.  The existing power system has a manual 
transfer switch just downstream of the main service meter that enables the entire plant  
to be connected to this mobile generator at 480 volts.  The unit is connected to the Manual 
Transfer Switch (MTS-2) through an inlet box (120/240V, 50A).  This generator will be able  
to run for approximately 8 hours using its integral fuel tank.  Upon a normal (utility) power 
failure, the Wyckoff GWTP will shut down.   
 
The small generator will be rolled outdoors from storage, plugged into an electrical receptacle, 
and started manually.  The Manual Transfer Switch will allow switching lighting and other 
backed-up loads between utility and generator power.  These loads will all be fed from  
a 120/240 V 1-phase panel board fed through the Manual Transfer Switch.  A detailed,  
step-by-step procedures showing how to connect and operate the generator is provided below: 
 

1) Move generator and cord set from mechanical room to south east corner of building. 
2) Plug-in cord to generator and generator inlet on side of building.  
3) Assure that main breaker on generator is in “off” position.  
4) Start generator.  
5) Allow generator to warm-up.  
6) Turn generator breaker to the “on” position.  
7) In LP-3, turn off all breakers EXCEPT circuits 6, 8, 9, 12, 18, 22 and 38.  
8) Inside mechanical room, realign transfer switch on MTS 2 from utility position 

to generator position.  
9) In LP-3, close desired breakers (one at a time) to add load to generator. 
10) Monitor fuel level. NOTE:  one tank of fuel in generator is adequate for approximately 

4 hours of operation.   
 
Upon return of normal power, the panel board and its loads will be manually transferred back to 
normal power.  The generator will be manually shut down and rolled back into storage.   
The plant will be manually restarted after utility power returns. 
 
Manufacturer information on the generator can be found in Attachment 12.5 of Volume XII of 
the O&M Manual. 
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33..1144..88  Transient Voltage Surge Suppressor  
 
The Transient Voltage Surge Suppressor (TVSS) for the Treatment Building is a Service Track 
ST240 Model TK-ST240-3Y-480-L from Total Protection Solutions.  The TVSS is located next 
to the MCC bus in the electrical room to reduce random, high energy, short duration electrical 
power anomalies.  The TVSS is connected directly with the MCC-1.  Manufacturer information 
on the TVSS can be found in Volume XII (Attachment 12.6) of the O&M Manual. 
 

33..1144..99  Uninterrupted Power Supply 
 
The Powerware 9170 + Uninterrupted Power Supply (UPS) located in the treatment building is 
a 10 KVA, 120V, single phase modular UPS that contains battery modules and power modules.  
These modules plug into a rack cabinet structure containing additional control, communication 
and display functions that enable integrated control of all power modules.  The UPS is housed in 
a single cabinet, with extra battery capacity housed in auxiliary battery cabinets. 
 
The UPS is designed to provide years of trouble free operation.  Its internal control system 
checks the batteries and inverter periodically to ensure reliable operation.  Maintenance of 
the UPS includes the following items 
 

• Check operating environment for clean, cool, dry conditions. 
• Inspect and clean the unit. 
• Check operation of fans. 
• Check and tighten all connections. 
• View and record the alarm and inverter logs. 
• Check the batteries. 
• Check the displayed UPS readings against actual measurements and recalibrate  

if necessary. 
• Perform a system test. 
• Check and record the values if the parameters in the system status menu 1 online and 

on battery. 
• Check the metal oxide varistor (MOV) surge suppression pack. 

 
Manufacturer information on the UPS is provided under Volume XII Attachment 12.7. 
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4.0 TREATMENT PLANT STARTUP AND SHUTDOWN PROCEDURES  
 
This Section of the O&M Manual includes the following procedures for startup and shut down  
of the Wyckoff GWTP:   
 

1) Overall Treatment Plant Startup and Shut down Procedures under Sections 4.1 and 4.2 
respectively – This is performed typically after a short term shut down of the plant (less 
than a day) 

2) Treatment Plant Pre-Startup Requirements – Section 4.3 
3) Compressed Air and Plant Water Systems shut down – Section 4.4 – Performed only 

if there is extended shut down period and/or maintenance of these systems 
4) Treatment Plant Startup, Normal Operations and Shut down Procedures – Sections 4.5 

to 4.11.  These are normal operating procedures for startup and shutdown 
5) Plant startup and shutdown procedure before and after a weekend and winter freeze 

protection shutdown – Sections 4.12 and 4.13 respectively. 
 
CAUTION:  Equipment warning and safety information presented under Sections 5.13 and 5.14 
need to be adhered to prior to startup and shutdown of the treatment system. 
 

4.1 Overall Wyckoff Treatment Plant Startup  
 
The procedure presented below is for a quick plant startup (not for extended startup). 
 

1) Prior to performing any startup activities, ensure that all valves are positioned in 
accordance with the following tables: 
• EQ Tank, DAF, Polymer and Effluent System – Table 4-1; 
• HDBF Unit - Table 4-2; 
• HDBF Backwash Operation – Table 4-3; 
• GAC systems – Tables 4-4 a thru e; 
• Plant Effluent system Table 4-6; and 
• Valves for the side stream operations – Tables 4-7 to 4-9. 
 

2) Ensure all the pre-startup requirements mentioned in Section 4.3 are met.  
The sequence of startup activities is as follows: 

 
3) Open EQ tank valve (PLI-01): 

• From control screen pneumatic valve DI-01 will need to be opened. 
• Start Extraction Wells if not already running.  EQ tank will reach pre-determined 

level - 12 ft. 
 

4) Start DAF and Air Saturation System: 
• Turn on skimmer from the local DAF control panel, set speed to 50%. 
• Turn on mixer from the local DAF control panel.   
• Turn on the auger from the HMI  
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• (Ensure that skimmer, auger and mixer are running smoothly, check for un-usual 
noises or vibration). 

• (Ensure valves DI-02 and DI-04 for DAF feed pump 50P1101; and DI-05 and  
DI-07 DAF feed pump 50P1102 are open. (These valves should be open 
according to the tables referenced above).  Ensure the seal water (non-potable) 
for the mechanical seals for the pumps are on). 

• Ensure that W2 water valve W2-11 is open.  Make sure that the water in the DAF 
has reached the top of the flat weir and is overflowing into the DAF effluent 
chamber. 

• Turn on Air Inlet valve AHP-09 to14.  Confirm that air pressure at regulator  
is 120 psig. 

• Turn on recirculation pump 50P1135, pump from the HMI. 
• Start DAF feed pumps (50P1101 or 50P1102).  Pumps are started and placed into 

“AUTO” from HMI. 
• Ensure that switch on local control of Polymer system is in the “AUTO” position. 
• Turn on polymer system from the local control panel 50LCP1601. 
• Ensure that filter feed pump valves are open, DE-02 and DE-04 for 50P1241, and 

DE-05 and DE-07 for 50P1242 (Redundant as these valves should be open 
according to the tables referenced above). Ensure the seal water (non-potable) 
for the mechanical seals for the pumps are on. 

 
5) Start HDBF filter 

• Ensure that all manual valves associated with HDBF unit are open. 
• Ensure the seal water (non-potable) for the mechanical seals for the backwash 

pumps are on. 
• Ensure that backwash pumps have been throttled to 80 gpm and are in the “REM” 

position on the HMI and backwash pump valves are open accordingly. 
• Depress Start/Alarm reset button on local control panel of filter or from HMI. 
• Start filter feed pumps in “AUTO” from control computer. (50P1241 or 50P1242).  
 

6) GAC Startup 
• Ensure that GAC adsorbers are valved in order to have plant flow enter the lead 

adsorber (determined by operator) and flow through the middle and lag 
adsorbers.   

 
7) Effluent Tank Startup 

• Ensure that effluent tank inlet valve (PLE-09) and tank effluent valve (PLE-11 
 and 12) are open.  Valve PLE-10 should be closed. 

• Ensure the composite sampler is operational 
 

8) Start Froth pumps (50P1251 or 1252) and froth tank decant pumps (50P1391 or 
50P1392) from HMI. 

 
9) Monitor plant operations. 
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4.2 Overall Wyckoff Treatment Plant Shutdown  
 
The procedure presented below is for a quick plant shutdown (not for extended shutdown). 
 
The sequences of events for plant shutdown are as follows: 
 

1) Shut down EWs manually. 
2) Shut down DAF feed pumps from HMI. 
3) Shut down polymer feed to the DAF system from its local control panel. 
4) Shut down filter feed pumps from HMI. 
5) Shut down HDBF system from HMI (perform manual backwash from local control  

or HMI). 
6) Shut down DAF unit from the local control panel after approximately 30 minutes  

of operation to ensure all froth is removed from the unit. 
7) Shut down decant pumps from HMI. 
 

For long term shut downs, ensure the drains on both process lines and non-potable water lines 
are open and drained to the sump.  Also refer to the Winter Freeze Protection Shutdown 
Procedures in Section 4.13. 
 

4.3 Treatment Plant Pre-Startup Requirements  
 
Prior to Plant Startup, pre-startup procedures must be followed.  These include compressed air 
systems, plant water systems and GAC valve positioning. 
 
44..33..11  Compressed Air Systems Startup Procedures 
 
Start-up procedures for the compressed air systems are as follows: 
 

1) Inspect and check compressors in accordance with the manufacturers’ manuals prior to 
start up (e.g., check oil).  Refer to Section 5.6.4; and 

2) Verify that valves AHP-02, AHP-04, AHP-05, AHP-06, AHP-20 and AI-01 are open.  
AHP-20 is located on the west wall of the treatment building near GAC-5. 

 
CAUTION:  Do not start the compressors until the valves mentioned above are open. 
 

3) Verify that valve AHP-19 (located inside building by louver/filter press on the southwest 
wall) is closed.  This feeds valves AHP-15, AHP-16 and AHP-17 that are not required for 
normal plant operation of the Air Diaphragm Pumps in the tank farm for oil and solids 
processing system.  AHP-19 should be opened for transfer of solids (Figure 3-11) and 
NAPL (Figure 3-4). 

4) Ensure that the compressor disconnect switches are in the “ON” position. 
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5) Verify that the inlet and outlet valves associated with the Air Dryer are open and the 
bypass valve is closed. 

6) Turn the Air Dryer on by pressing “ON/OFF” button. 
7) The compressors will be placed in “AUTO” by a switch located in their panels. 
8) Verify that instrument air for operation of the pneumatic valves is set at 62 psi (regulator 

located in the south wall by the Decant Pumps). 
9) Verify that air pressures are correct by monitoring Pressure Gauge 1651 (Air Compressor 

50M1651) and Pressure Gauge 1652 (Air Compressor 50M1652). 
10) The AHP from the compressor goes to Air Receiver Tank 50T1465, which supplies AHP 

to process system. 
11) Verify AHP air pressure (120 psi) at the HMI through Pressure Transmitter PI/PT-1466. 
12)  The AI will be online when valve AI-01 is open - verify system pressure at PI/PT-1650. 
13) Verify that AI-04 (located by south wall near the Decant Pumps) is open for the operation 

of the 3 pneumatic valves (DI-01, BWR-02 and STW-09) in the Tank Farm. 
 

44..33..22  Plant Water Systems Startup Procedures  
 
CAUTION:  The plant water pumps cannot be started prior to suction and discharge valves 
associated with it are open.  In this case W2-01, 02, 05, 06, 09, 10 and 11. 
 
The following sequence of activities will be followed for plant water system startup: 
 

1) Verify that the local disconnects and breakers for both Plant Water Pumps 
(50P1581/1582) are in the “ON” positions. 

2) Verify that valve W2-01 (located outside by the Plant Water Storage Tank) is open. 
3) Verify that valves W2-02, W2-05, W2-06 and W2-09 (all located by the Water Pumps) 

are open. 
4) Open valves W2-11 and W2-12 and close W2-13 (located by the Polymer System). 
5) Place Water Pump #1 or #2 in “AUTO” position. 
6) Open valve W2-10 to Plant Water Pressure Tank (50T1575). 
7) Plant water is pumped by the Plant Water Pumps into the plant water system and into the 

Plant Water Pressure Tank (50T1575). 
8) Pressure switch controls the pumps at the following settings: 50 pounds psi – pump on; 

65 psi – pump off. 
9) The PLC monitors the system for water pressure from pressure gauge (PI/PE/PT-1591). 
10) At this point, plant water is available for distribution for process operations. 
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44..33..33  Granular Activated Carbon Adsorber Valve Positioning  
 
Reference Figures – Figures 3-8 and 3-10 

 
1) Verify that valve PLE-10 (Figure 3-10) is closed.  This valve is located by the Effluent 

Tank in the Tank Farm. 
2) Open valve PLE-09 (Figure 3-10).  This valve is located near the Storm water/Recycle 

Pump (50P1541) by the south wall of the treatment building. 
3) Verify whether the GAC adsorbers are filled to the top with water. 
4) Set valve open and close positions for normal operations depending upon which 

adsorbers are in lead, middle and lag configuration (Refer to Tables 4-4 a to e). 
 

4.4 Compressed Air Systems and Plant Water Systems Shutdown Procedures 
 
Compressed air system and plant water system shut downs are performed only when the plant is 
shut down for extended period and/or maintenance performed these systems. 

44..44..11  Compressed Air Systems Shutdown Procedures 
 
Shut down is performed only if the entire plant is shut down.  The following sequence of 
activities will be followed for compressed air systems shutdown: 
 

1) The air compressor is shut down by placing the knob in “OFF/RESET” position. 
2) Verify the pressure reads zero on pressure transmitter PI/PT-1650. 
3) Turn off Air dryer by pressing the “ON/OFF” button for 3-4 seconds. 
4)  The valves can be left open as is from the startup.  
5) Turn the disconnect switches off for the air compressors. 

 

44..44..22  Plant Water Systems Shutdown Procedures 
 
CAUTION: The plant water pumps must be shut down prior to suction and discharge valves 
associated with it are closed.  In this case W2-01, W2-02, W2-05, W2-06, W2-09, W2-10, and 
W2-11. 
 
The following sequence of activities will be followed for plant water system shutdown: 

1) Shut down the plant water pumps locally by placing the knob in the “OFF” position 
depending on which pump is in operation.  

2) The valves can be left open as is from the start up procedure. 
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4.5 Extraction Wells, Equalization Tank, and Dissolved Air Flotation Startup  
and Shutdown Procedures  

The following sections describe the startup and shutdown procedures for the EWs, EQ Tank and 
the DAF system.   

44..55..11  Startup and Shutdown Procedures for the Equalization Tank 
 
Refer to valve open/close positions mentioned under Table 4-1.  Reference Figures 3-4 and 3-15. 
 
4.5.1.1  Equalization Tank Normal Operations Startup Procedure 
 

1) Open valve PLI-01 located at EQ Tank 40T1010. 
2) Open pilot study valves for operation of the wells from the well field. 
3) Open valve STW-13 (located at the EQ tank). 
4) Verify valve PLI-00 is open directing contaminated water to the EQ tank. 
5) Start EWs manually. 

 
Under normal conditions the tank level is maintained at half full (12 ft) by the DAF feed pumps 
which are controlled by a AFD and ultrasonic level detector 1011 that is inside of the EQ tank.  
The DNAPL will settle to the bottom of the tank and the LNAPL will float to the top.   
Under normal conditions pneumatic valve DI-01 (to DAF feed pumps) will be open; and valves 
NAPL-01 and NAPL-02 will be closed.   
 
4.5.1.2 Shut down for Equalization Tank 
 
The following sequence of activities will be followed for EQ Tank shutdown: 
 

1) Shut off the EW wells. 
2) Close valve PLI-01. 

44..55..22  Dissolved Air Flotation Pre-Startup Procedure  
 
DAF initial Pre-startup and initial start-up activities were performed during GWTP 
commissioning to determine the polymer dosage for the DAF system.  Refer to startup plan and 
test logs for details.  It may be necessary to perform them after extended plant shut down time 
and any drastic changes observed in water influent characteristics 
 
The following pre-startup steps must be performed and checked prior to DAF System startup: 
 

1) Set up the plant air and water systems in accordance with Sections 4.3.1 and 4.3.2.   
This includes water for the polymer solution and air for the DAF System operation.   
The pressure for the plant air system should be set between 110 and 125 psig.  Set the 
pressure for the air filter/regulator (located between AHP-10 and AHP-11) at 110 psig.  
Valve AHP-10 and 11 are located by the DAF unit air saturation system. 
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2) Verify that the disconnect switches for the DAF Feed Pumps 50P1101 and 50P1102, and 
Filter Feed Pumps 50P1241 and 50P1242 are set to the “ON” position. 

3) Ensure adequate water is provided to the mechanical seals of the DAF feed pumps and 
the filter feed pumps. 

4) Confirm all the polymer system components are setup and working properly.   
This includes filling in the polymer blend tank by mixing the neat polymer with W2 
water and polymer feed pump ready to feed polymer into the DAF influent line.  See 
Section 4.5.3 for Polymer system Startup procedures. 

44..55..33  Polymer System Startup  
 
Reference Figure 3-6 
 
The polymer system is turned on after turning on both the DAF feed pump and the recirculation 
pump (Step #16 of Section 4.5.4).  The polymer system is designed to make a batch of dilute 
polymer mixture which is fed to the DAF influent.  The polymer system automatically prepares 
batches of dilute polymer at a concentration of 0.16%.  Batches of dilute polymer are 
automatically prepared using W2 water and neat polymer and mixed using polymer mixer 
50M1601 and sent to a polymer blend tank 40T1620.  This is fed to the DAF influent line at a 
rate of 94 milliliters per minute (ml/min) using the polymer feed pump 50P1640.  At a DAF feed 
flow rate of 41 gpm, the polymer dosage will be at 0.96 ppm.  If the DAF feed flow rate changes 
the polymer flow rate will be adjusted automatically the PLC logic. 
 
Following is the startup procedure for the polymer system: 
 

1) Ensure W2 water is available and ready to be used by verifying valves W2-11 and 12 
as open. 

2) Verify Ball Valves (PO-01 and PO-02) are closed. 
3) Open Ball Valves (PO-03, PO-04, and PO-05) associated with the polymer solution and 

polymer feed pump 50P1640.  
4) Liquid raw polymer is sent through a metering pump into a mixing unit where W2 water 

enters and the mixture is mixed with mixer 50M1601. 
5) Water pressure from W2 flow will send the mixed contents to the mixed polymer storage 

tank 40T1620. 
6) Level in the tank 40T1620 is maintained with a level sensor 1631. 
7) Contents from the tank 40T1620 are pumped by a LMI metering pump 50P1640 into the 

DAF unit.  The stroke and speed of the pump are controlled locally by the pump and the 
PLC respectively. 

8) The metering pump is controlled by the PLC and is placed in external operations mode.   
A switch on the polymer control panel 50LCP1601 allows the operator to place the 
system in “AUTO” mode (See Step 16 under Section 4.5.4).   
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44..55..44  Dissolved Air Flotation System Normal Operations Startup Procedure 
 
Refer to valve open/close positions specified in Table 4-1 along with Startup activities. 
 
Reference Figures – 3-4, 3-5, 3-6 and 3-7 
 
Polymer dosage and performance tests were performed during initial facility startup.   
The operator does not need to perform initial startup procedures every time the plant is shut 
down (for example during GAC backwash or HDBF backwash operations or routine 
maintenance operations). 
 
NOTE: It is important that while starting up the DAF unit as described below, startup of the 
HDBF described in Section 4.5.1 will need to be performed concurrently. 
 
CAUTION:  The DAF feed pumps and filter feed pumps cannot be started until the suction and 
discharge valves associated with these pumps are open.  In this case DI-01, 02, 04, 05, 07 and 
valves downstream DI-08, 09 and 10 for the DAF feed pumps and DE-01, 02, 04, 05, 07 and 
valves downstream DE-08 and FI-01 for the filter feed pumps. 
 

1) Turn the auger on from the HMI.  The skimmer speed should be at 50% of full speed.   
The mixer and skimmer are started from the local control panel. 

2) The DAF recycle (DR) break out valve DR-03 should be at its correct set point set during 
startup. 

3) Verify the inlet and outlet valves DR-01 and DR-02 are open associated with the DAF 
recirculation pump. 

4) Verify that water is present in the effluent chamber of the DAF unit at half the level 
before starting the recirculation pump 50P1135. 

5) Start Recirculation Pump from the HMI. 

6) At this point, the Air Saturation Tank will fill with water. 

7) The valve DR-V01 mounted on top of the Air Saturation Tank allows a small continuous 
flow of water and air to bleed off back to the DAF Unit.   

8) Verify that the air pressure to valve DI-01 (located at the EQ Tank) is sufficient (62 psi)  
for proper operation. 

9) Open pneumatic valve DI-01 from the HMI and open valves DI-02, DI-04, DI-05, DI-07,  
DI-08, DI-09 and DI-10.   

10) Open valves DE-01, DE-02, DE-04, DE-05, DE-07, and DE-08, which are downstream  
of the DAF Unit.   

11) Open valve FRI-01 (froth) and close valve FRI-02 (sludge) at the DAF Unit. 

12) Ensure adequate W2 water is provided to the mechanical seals of the DAF Feed Pumps 
and the Filter Feed Pumps. 
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13) Before proceeding to steps below, complete HDBF startup procedure steps 1 to 12 from 
Section 4.6.1. 

14) Place DAF Feed Pump AFDs in “AUTO”.  Set the EQ Tank PID level controller in 
“AUTO” at the HMI.  Select DAF Feed Pump 50P1101 from the HMI by clicking 
“START”.  

15) Place Filter Feed Pump AFDs in “AUTO”.  Set the DAF Unit PID level controller in 
“AUTO” at the HMI.  Select Filter Feed Pump 50P1241 from the HMI by clicking 
“START”.  

16) Start the Polymer System by placing in “AUTO” at the local control panel. 

17) Transition to Section 4.6.1 for HDBF startup procedure step # 13 so that effluent water 
from DAF unit enters the HDBF system. 

44..55..55  Dissolved Air flotation and Polymer System Shutdown Procedures  
 
The following sequence of activities will be followed for DAF and Polymer systems shutdown: 
 

1) The polymer system should be shut down by placing the polymer control panel switch in 
“OFF” position and turning off the metering pump. 

 
CAUTION:  The DAF feed pumps and filter feed pumps must be shut down prior to suction and 
discharge valves associated with these pumps are closed.  In this case DI-01, DI-02, DI-04,  
DI-05, DI-07 and valves downstream DI-08, DI-09, and DI-10 for the DAF feed pumps and  
DE-01, DE-02, DE-04, DE-05, DE-07 and valves downstream DE-08 and FI-01 for the filter 
feed pumps. 

 
2) Shut off the feed to the DAF Unit from the HMI by selecting the screen from the HMI 

and press the “STOP” button.  Pressure switches located at the pumps have an automatic 
safety shut off at 30 psi. 

3) Select the filter feed pump screen from the HMI and press the stop button. 
4) The auger, skimmer and flocculator(mixer) are stopped from the local DAF control panel 

after approximately 30 minutes of DAF feed pumps and filter feed pumps shutdown. 
5) Shut off the seal water to the DAF feed and filter feed pumps. 
6) Shut off air flow to the pressurization tank (air saturation tank) by closing the air inlet 

valves (AHP-12 to 14) and allow the pressurization tank air pressure gauge 1138 to read 
zero before turning off the recirculation pump.  (Note - The pressurization tank carries a 
large volume of compressed air during operation.  If the recycle stream is shut down 
before the air volume is bled off, the air will evacuate the Pressurization Tank and enter 
the DAF Tank.  This large release of air can cause surface turbulence inside the flotation 
area of the DAF Tank). 

7) Shut off the recirculation pump at the HMI by operator selecting the recirculation pump 
screen and pressing the “STOP” button. 

8) Close pneumatic valve DI-01 from HMI. 
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4.6 Hydromation Deep Bed Filter Startup and Shutdown Procedures   
 
Verify that the valve positions listed in Tables 4-2 and 4-3 are in met for normal and backwash 
operations of the HDBF unit.  Reference Figure 3-8. 

44..66..11  Hydromation Deep Bed Filter Normal Operations Startup Procedures   
 
The following sequence of activities will be followed HDBF startup: 
 

1) Verify that Backwash Pump disconnects are in “ON” position.  
2) Ensure adequate water is provided to the mechanical seals of the Backwash Pumps. 
3) Verify air is available at 85 psi to operate the pneumatic valves of the HDBF unit  

(Part of the pre-startup air system requirements).  This can also be verified by checking 
air regulator pressure gauge at the HDBF instrument panel. 

4) All valve open/close positions associated with HDBF operations are automatic.   
Refer to Figure 3-8 for the different cycles. 

5) Verify that plug valves V-111, V-112, V-113, V-114 and V-115 for the HDBF unit are 
open. 

6) Verify that valve FI/BYP-02 is closed. 
7) Turn the disconnect switch of the HDBF unit to “ON” position. 
8) Verify that valve BWE/FFS-01 is closed to ensure backwash effluent from filter system 

enters the Dirty Backwash Tank. 
9) Verify that valves BWS-04 and BWS-07 associated with Backwash Pumps 50P1351 and 

50P1352 are set in a partially closed position (position determined during plant initial 
startup).  Flow rate of the backwash supply water must be 80 gpm, as read at FE/FIT-
1371 (Backwash Pumps set to remote at LCS). 

10) Close valves BWS/FFE-01 and BWS-08 (located by GAC-1). 
11) Open valve FI-01. 
12) Close valve FI/RCY-01. 
13) On the HDBF System control panel, turn on power and press the “Master Reset” button.  

The start feature can also be initiated from the HMI. 
 

Note – Steps 11, 12 and 13 will be performed concurrently along with Steps #14, 15 and 16 of 
Section 4.5.4. 
 

14) HDBF now should be operational in filtration mode and it will automatically cycle to 
backwash mode.  Filtration cycle is set at 12 hours and is operator adjustable. 

15) When the HDBF is ready for backwash, the system will send a signal to the HMI which 
will automatically start the backwash pump based upon either a high differential pressure 
of 20 psid recorded at DPIT-1281 or a filtration cycle of 12 hours – whichever occurs 
first. 
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16) After backwash cycle is complete (15 minutes), the system will return to filtration mode. 

44..66..22  Hydromation Deep Bed Filter Shutdown Procedures   
 
The following sequence of activities will be followed for HDBF shutdown: 
 

1) The filter has to be backwashed prior to shutdown.  Follow the steps above for backwash 
– There are two options 

a) The system is programmed to perform backwash prior to initiating shutdown 
through the HMI. 

b) Or the system can be backwashed manually from the local panel or from HMI and 
then shutdown 

2) Push the stop button from the local control panel if manual backwashing is performed or 
from HMI.  

4.7 Granular Activated Carbon System Startup, Shutdown and Backwash 
Procedures   

 
Valve reference tables for each GAC adsorber series configuration is provided under  
Tables 4-4 a to e.  Tables 4-5 a to e is for backwash operation of all five GACs.  Wherever 
the “#” associated with a GAC ID is mentioned in this section it refers to GAC units GAC-1 
through GAC-5.  Reference Figures 3-8, 3-9 and 3-10. 

44..77..11  Granular Activated Carbon Normal Operations Startup Procedures   
 
Depending upon which adsorbers are in lead, middle and lag configuration (Refer to Tables 4-4 a 
to e), the following sequence of activities will be performed. 
 

1) Water should be flowing from the HDBF unit. 
2) Verify that valve PLE-09 (located by south wall near Stormwater/Recycle Pump) is open 

to ensure storage of treated water in the Effluent Tank (40T1330) – This will branch to 
the Effluent Tank Unit Process described next. 

3) Monitor pressures on Pressure Gauges 1310 to 1315. 
4) Verify flow to the Effluent Tank by checking flow registered on FE/FIT-1321. 

44..77..22  Short Term Shutdown of Granular Activated Carbon Adsorber Procedures  
 
A short-term shutdown is most likely to occur during weekend shutdown or routine maintenance 
of the system.  During a short-term shutdown, the adsorbers may remain filled with water unless 
work is being performed on the adsorbers themselves.  
 
During this period, the entire plant will be shut down which means shut down of DAF feed 
pumps and the filter feed pumps.  It may be necessary to close the inlet and outlet (GAC#I-01 
and GAC#E-01) to prevent any siphoning or drainage from the adsorbers where # refers 1 to 5. 
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44..77..33  Long Term Shutdown of Granular Activated Carbon Adsorber Procedures  
 
A long-term shutdown is most likely to occur during spent carbon change-out, changes in the 
system configuration, major maintenance, etc.  During a long-term shutdown, the adsorbers 
should be completely drained to minimize potential for biological growth and septic bed 
condition.  The adsorbers will have to be backwashed and air eliminated before they are re-
started.  During this period the entire plant will be shut down.  The long term shutdown is any 
period of time greater than 3 days depending upon operation status of the other process 
equipment. 
 
The step-by-step, sequential procedures for long-term shutdown are provided as following: 
 

1) The adsorbers are drained of excess water by “blowing down” the adsorbers, with 
compressed air, into the drain line.  Care must be taken to prevent high pressure 
situations that could cause failure of the pressure relief device (rupture disk).  

2) Open valve CAV-01 to 05 on the compressed air supply line while making sure the 
adsorber drain valve GAC1-D01 to GAC5-D01 (DV-01 to 05 of Tigg Manual) are open.  

3) It may be required to push treated water out the process valve GAC#E-01 prior to 
opening valves GAC1D-01 to GAC5-D05 depending on the required results. 

44..77..44  Backwashing of Granular Activated Carbon Adsorber Procedures   
 
The following sequence of activities is used during a routine backwashing process: 
 

1) Shut down the plant by turning off DAF feed pumps, filter feed pumps, DAF unit and 
HDBF unit from HMI. 

2) Verify valve BWS-01 is open. 
3) Verify valves BWS-02, 04, 05 and 07 associated with both backwash pumps 

50P1351/1352 are completely open. 
4) Verify backwash pumps disconnects are in “ON” position. 
5) Ensure adequate water is provided to the mechanical seals of the backwash pumps. 
6) Note level reading in the effluent tank 40T1330.  Ensure that effluent tank is at least half 

full (11 ft) to ensure backwash process can be completed. 
7) Follow valve positioning tables for backwash identified in Tables 4-5 a to e for GACs 1 

to 5 depending upon which adsorber is backwashed.  To isolate the adsorber, close the 
treated water respective effluent valves and the influent valves for GAC units [GAC1-
E01 and FE-01 for GAC-1; GAC2-E02 and FE-03 for GAC-2; GAC3-E01 and FE-05 for 
GAC-3; GAC4-E01 and GAC4-I01 for GAC-4; and GAC5-E01/02 and GAC5-I01 for 
GAC-5].  Open the backwash discharge valve for the adsorber to be backwashed, valve 
BWE/FFS-#.  Open the backwash supply valve for the adsorber to be backwashed using 
valve BWS/FFE-#. 

8) Verify valve BWS-08 is closed. 
9) Place 50LCS1351 and 50LCS1352 in “REM” position. 
10) Turn the backwash pumps 50P1351 and 50P1352 on from HMI by selecting run time of 

15 minutes.   
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11) One of the valves BWS-04 and 07 will need to be wide open and the other valve will 
need to be adjusted so that the total flow registered at FE/FIT-1371 reads 600 gpm after 
starting the backwash pumps. 

12) Backwash effluent flows into the dirty backwash tank.  The operator needs to monitor 
dirty backwash tank level and flow from the carbon adsorber. 

13) Once backwash is complete, the backwash pumps will automatically shut down based 
upon the run time selected at the HMI. 

14) Close the backwash supply valve BWS/FFE-01 and the corresponding BWS/FFE-#, and 
close the backwash discharge valve BWE/FFS-01. 

15) The operator will follow valve open/close position (Tables 4-4) for normal GAC 
operations. 

4.8 Effluent System Startup and Shutdown Procedures  
 
Refer to valve configuration listed in Table 4-6 for startup. 
Reference Figure – Figure 3-10 

44..88..11  Effluent System Normal Operations Startup Procedures  
 
The following sequence of activities is to be used during the effluent system startup process: 
 

1) Verify that valve PLE-10 (located by effluent tank) is closed. 
2) Open valve PLE-11 for discharge of treated effluent from EQ tank to Eagle Harbor 

Outfall. 
3) Verify that the automatic composite sampler is in place.  Relocation, installation, and 

calibration of the composite sampler was conducted under Pre-Startup of the Plant. 
4) Verify that valve PLE-12 is in the open position.  
5) Start composite sampler by turning the unit on. 
6) Verify discharge flow to Eagle Harbor Outfall by observing constant level in the Effluent 

Tank and no flow from the overflow vent. 
 

44..88..22  Effluent System Shutdown Procedures  
 
The following sequence of activities is to be used during the effluent system shutdown process: 
 

1) Verify no flow registered on flow meter 1321. 
2) Shut down composite sampler. 

4.9 Solids Processing and Filter Press System Startup and Shutdown Procedures  
 
General – Open valve AHP-19 (located inside the building by South wall near the plant water 
pumps) that feeds valves AHP-16 and 17 to operate the digester/ skim pump and filter 
press/digester feed pump. 
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Reference Figure – 3-11 and Table 4-7 

44..99..11  Startup Procedure for Supernatant from Dirty Backwash Tank 
 
CAUTION:  The backwash recycle pump cannot be started prior to suction and discharge valves 
associated with it are open.  The backwash recycle pump must be shut down prior to suction and 
discharge valves associated with it are closed.  In this case BWR-01, 02, 03, 05 and 06. 
 

1) Verify the availability of air for the operation of the valve BWR-02. 
2) Close valve BWR-07. 
3) Verify that the local disconnect for the Backwash Recycle Pump is in the “ON” position. 
4) Verify that water supply is adequate for Backwash Recycle Pump mechanical seals. 
5) Verify that the Backwash Recycle Pump local control station (50LCS1461) is in the 

“REM” position. 
6) Check the water level in the Dirty Backwash Tank - water level should be at the top of 

the conical base. 
7) Open valves BWR-03 and BWR-05 associated with Backwash Recycle Pump (50P1461).  

With valve BWR-06 open, the water will be sent to the EQ Tank.  The operator has the 
option of sending the water to storm water recycle tank by opening the valve BWR-07 
and closing BWR-06. 

8) Open valve BWR-01. 
9) Open Pneumatic Valve BWR-02 from the HMI. 
10) Start Backwash Recycle Pump from HMI. 
11) Observe the level in the Dirty Backwash Tank as monitored by LE/LIT1441. 
 

44..99..22  Shutdown Procedure for Supernatant from Dirty Backwash Tank 
 

1) The Low Level Switch will shut down the Backwash Recycle Pump, after the level 
reaches 1.5 ft, as read by the LE/LIT-1441 at the HMI. 

2) Verify that valve BWR-02 is closed as shut down of the backwash recycle pump should 
automatically close the valve BWR-02. 

44..99..33  Startup Procedure for Solids from Dirty Backwash Tank 
 

1) Set the Filter Press/Digester Feed Pump 50P1460 for operation. 
2) Connect the suction hose from the Filter Press/Digester Feed Pump to valve TS/SS-01 

(camlock fitting attached) and connect the discharge hose from the Filter Press/Digester 
Feed Pump to valve DS-02 (camlock fitting attached). 

3) Attach the air line (located in the Tank Farm) from AHP-16 to the air attachment on the 
Filter Press/Digester Feed Pump and set air pressure regulator to 50 psig. 

4) Adjust the air pressure regulator to approximately 50 psi or operator based adjustment. 
5) Open valves TS-01, TS-02, TS/SS-01, DS-01, and DS-02. 
6) A mixture of solids and water is removed from the Dirty Backwash Tank conical base.   
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7) Transfer the contents (solids/liquid mixture) from bottom of the Dirty Backwash Tank to 
the Digester Tank. 

44..99..44  Shutdown Procedure for Solids from Dirty Backwash Tank 
 

1) Once transfer is accomplished, shut off the air feed to the Filter Press/Digester Feed 
Pump. 

2) Close valves TS-01, TS-02, DS-01, and DS-02. 
3) Disconnect hoses (if necessary) 

44..99..55  Startup Procedure for Solids from Digester Tank  
 

1) Open valves ALP-01, ALP-02, ALP-03, ALP-04, ALP-05, ALP-06, and ALP-07. 
2) Place the Rotary Blower disconnect switch in the “ON” position. 
3) Set the frequency of the Rotary Blower at 30 hertz (Hz). 
4) The Rotary Blower is turned on through a local REMOTE/STOP switch manually by the 

operator with a AFD.  Pressure monitors are installed in the lines to monitor air pressure. 
5) The Rotary Blower AFD maintains the dissolved oxygen level by slowing the air volume 

to the Digester Tank.   
6) Check the VSS (volatile suspended solids) reduction.  When it reaches 30% reduction, set 

the Digester/Skim Pump 50P1120 for operation.   
7) Verify that valves DS-01, DS-02, DS-03, and DS-04 are closed. 
8) Open valves DS-05 and DS-06. 
9) Connect the suction hose from the Digester/Skim Pump to valve DS-02 valve  

(camlock fitting attached) and connect the discharge hose from the Digester/Skim Pump 
to valve DS-03 (camlock fitting attached) to direct solids to Filter Press Feed Tank #1 
(40T1431) via valve DS-05. 

10) Perform Step #8 with DS-06 valve for solids feeding the Filter Press Feed Tank #2 
(40T1432). 

11) Attach the air line (located in Tank Farm) from AHP-17 to the air attachment on the 
Digester/Skim Pump. 

12) Adjust the air pressure regulator to approximately 50 psi or operator based adjustment. 
13) Open valves DS-01, DS-02, and DS-03. 
14) Contents from the Digester Tank are transferred to the two Filter Press Feed Tanks. 

44..99..66  Shutdown Procedure for Solids from Digester Tank  

 
1) Once contents are transferred, shut off the air feed to the Digester/Skim Pump.   
2) Close valves DS-01, DS-02, and DS-03.  
3) Disconnect hoses (if necessary). 
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44..99..77  Startup and Shutdown Procedure for Solids Mixture from Filter Press Feed Tanks  
to Filter Press  

Reference Figures 3-11 and 3-12 
 

1) Turn the Hydraulic Control Valve to the “CLOSE” position.  Turn the air on to the 
Hydraulic Pump by opening valve AI-02.  The cylinder will push the filter plates 
forward.   

2) After the press has closed, turn the Hydraulic Control Valve to the “CLAMP” position.  
Allow the hydraulic pressure to build to a maximum of 4,000 psi.   

3) Open the filter center feed valve and the four filtrate discharge valves (these valves are 
associated with the Filter Press and are not shown in Figures 3-12 and 3-13).  

4) Open valve F-01 to the Filtrate Tank (50T1480). 
5) Place a 55-gallon drum under sludge hopper of the Filter Press. 
6) Turn on Mixer #1 through the digester mixer local control station (40LCS1431) (by 

placing the switch to the “ON” position to mix contents in Filter Press Feed Tank #1 and 
condition the digester sludge to a pH of 11.0 with the addition of lime.  Repeat this step 
for Mixer #2. 

7) Connect a 2-inch suction hose from Filter Press Feed Tank #1 through valve TS/SS-01 
(camlock fitting) to the suction side of the Filter Press/Digester Feed Pump (50P1460) 
and connect a 2-inch discharge hose from the discharge side of the Filter Press/Digester 
Feed Pump to valve SS-03 leading to the inlet piping on the Filter Press.     

8) Open valves SS-01 andTS/SS-01 and valves SS-03 and SS-04 to the Filter Press.  
9) Connect air pressure regulator and air supply hoses through valve AHP-16 to the Filter 

Press/Digester Feed Pump.  Adjust air pressure regulator to 25 psi.   
10) Start the Filter Press/Digester Feed Pump at 25 psi and start filling the Filter Press at low 

pressure so that the solids coat the chambers evenly, without blinding the cloths.  
11) CAUTION:  Maximum Pressure Should Not Exceed 100 psi.  As the Filter Press fills 

with sludge, a decrease in filtrate leaving the Filter Press should be observed, and the 
Filter Press/Digester Feed Pump will slow down.  Increase the pressure to the Filter 
Press/Digester Feed Pump in increments of 10 to 15 psi to obtain a maximum pressure of 
100 psi to maintain a clear flow of filtrate from the Plate Press.   

 
Note:  The overall cycle time is very dependent upon the concentration of the inlet sludge.  
Higher concentrations reduce the cycle time.  Typical cycle time is from two to four hours. 

 
12)  The cycle is usually complete when the Filter Press/Digester Feed Pump is operating 

between 95 and 100 psi, with a count of fifteen to eighteen seconds between strokes.   
13) STOP the Filter Press/Digester Feed Pump, and drain excess pressure off the system by 

opening the drain valve to the inlet piping.   
14) CLOSE discharge valve SS-01 from Filter Press Feed Tank #1, and CLOSE inlet piping 

valve SS-04 to the Filter Press.   
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15) CLOSE filter center feed valve, and CLOSE the 4 filtrate discharge valves.  
16)  OPEN one filtrate discharge valve, and OPEN the air valves on the blow down stand 

pipe (AHP-07 and 08).   
17) When free water is no longer being discharged, OPEN the second filtrate discharge valve, 

and CLOSE first filtrate discharge valve.   
18) Continue this process until all free water has been discharged from all four filtrate 

discharge valves.   
19) CLOSE air valve AHP-08 on the blow down standpipe and bleed off all air pressure.  
20)  CLOSE all filtrate discharge valves.   
21) Ensure the liquid valves and all air inlet valves are CLOSED.   
22) Turn the hydraulic valve control switch to the “OPEN” position.   
23)  Filter plates can be separated manually one at a time, or the system is equipped with a 

pneumatic plate spreader.   
24) To operate the plate spreader, the filter press must be in the “OPEN” position.   
25) Position the spreader arm between the two plate handles, which are at the end of the plate 

stack (toward the hydraulic ram end).  Once the spreader arms are in position, pull the 
actuator lever and the plate spreader arms will lift between the plates then spread the 
plates apart.    

26) After separating the plates, retract plate spreader by pushing lever toward plate stack.  
Sludge can now be cleaned from the plates.   

27) Use a non-abrasive nylon or wood paddle to remove any cake that does not fall free.   
28) Continue this sequence until all filter plates have been emptied of cake.   
29) Thoroughly clean filter with a brush and soapy water when sludge begins to cake on the 

plates or after pressing operations are completed.   
30) Thoroughly inspect the o-ring sealing surfaces of the gasketed plates.  The gasket should 

remain seated in the gasket grove and be thoroughly cleaned.  Residues left in this area 
may prevent proper sealing of the plates.   

31) Transfer portable Mixer 50M1480 to the filtrate tank.   
32) Start the Mixer through Filtrate Tank local control station (50LCS1480) by pressing the 

“START” button.   
33) Add sodium bi-sulfite until a pH of 7 is maintained in the tank.   
34) Connect hose to valve F-02 and drain neutralized filtrate to the sump. 

4.10 Oil Processing System Startup and Shutdown Procedures  
 
Refer to the valve configuration listed in Table 4-8 for startup.  Reference Figures 3-4 and 3-13 

44..1100..11  Startup and Shutdown Procedure for Froth and Decant Water Recovery  
- Froth Tank 
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CAUTION:  The decant pumps and froth pumps cannot be started prior to suction and discharge 
valves associated with it are open.  The decant pumps and froth pumps must be shut down prior 
to suction and discharge valves associated with it are closed.  In this case FRE-00, 01, 03, 04 
and 06 for the decant pumps and FRI-01, FRI-02, FRI-03, FRI-04, FRI-06, FRI-07, FRI-08, and 
FRI-10 for the froth pumps. 
 

1) Valve FRI-01 (froth) with DAF Unit should be open from the DAF startup.   
2) Ensure adequate water is provided to the mechanical seals of the Decant Pumps. 
3) Verify that the Decant Pumps (50P1391 and 50P1392) and Froth Pumps (50P1251 and 

50P1252) local disconnects are in the “ON” position. 
4) Ensure that valves associated with the Froth Pumps are open – FRI-03, FRI-04, and  

FRI-06 for pump #1 and FRI-07, FRI-08, and FRI-10 for pump #2. 
5) Level in Froth Tank will be checked through the Level Sensor LS1131. 
6) Place Froth Pumps #1 and #2 local control stations 50LCS1251 and 50LCS1252 in the 

“AUTO” position.  
7) Select a run time of 60 minutes for Froth Pumps #1 and #2 from the HMI and set the 

pump speeds to 5% at the pumps.  
8) Turn Froth Pump #1 on from the HMI. 
9) Froth flows into the Froth Tank (50T1380). 
10) Level in the Froth Tank is read from Level Sensor LS1381. 
11) The froth pumps will shut down based upon the run time selected from Step #7.  If the 

LCS is placed in LOCAL mode, shut down the froth pump from the STOP button on  
the LCS 

12) Repeat above step #8 for Froth Pump #2 with pump #1 
13) Once a day open valve FRI-02 and close FRI-01 to remove sludge and operate the froth 

pumps as described above. 
14) Open valve FRE-00 and verify that valves associated with the Decant Pumps (FRE-01 

and FRE-03 for Decant Pump #1 and FRE-04 and FRE-06 for Decant Pump #2) are open. 
15) Place the PID level controller for the Froth Tank in the “AUTO” position from the HMI.  

Set the level at 50%. 
16) Decant Pump #1 will turn on in “AUTO” and is controlled by AFD with level in the 

Froth Tank. 
17) Repeat step #16 with Decant Pump #2. 

44..1100..22  Procedure for DNAPL Recovery from Equalization Tank 
 

1) Verify that valves NAPL-01 and NAPL-02 are closed. 
2) Connect one end of hose to valve NAPL-02, placing the other end of the hose in  

the EQ Skim Sump 
3) Open valve NAPL-02. 
4) DNAPL contents will be transferred to the EQ skim sump. 
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5) Disconnect hose from valve NAPL-02. 

44..1100..33  Procedure for LNAPL Recovery from Equalization Tank 

 
The following procedure will be utilized for recovery of LNAPL from EQ tank.  Refer  
to procedure mentioned in Section 4.12 for startup and shut down over a weekend.  In order  
to perform this, the operator will shut down the plant on a Friday while the well pumps are 
running.  This will raise the water level to the top in order to perform the LNAPL recovery on 
Monday morning. 
 

1) LNAPL collected in the EQ Tank is transferred by first connecting a hose to valve 
NAPL-01 and placing the other end of the hose in the EQ Skim Sump. 

2) For LNAPL recovery from the EQ tank, adjust the setting of the DAF feed pump level 
controller set point at the HMI to bring the level in the EQ tank reach close to the 
overflow weir (23.5 ft).  This is done at the HMI by selecting DAF feed pump icon, 
selecting PID tuning from the drop down menu and select the desired set point. 

3) Open valve NAPL-01. 
4) The last few inches (on top of the tank) place the DAF feed pumps in manual mode by 

placing the level controller in manual. 
5) The operator will be able to determine by visually looking at the contents to see if water 

is mixed with product and stop transfer once he determines the contents are mostly water. 
6) Close valve NAPL-01. 
7) Disconnect hose from valve NAPL-01. 
8) Adjust the DAF Feed Pump flow rate setting back to 80 gpm (set point to 50%) in order 

to bring the level down to 12 ft or to the set point set in the EQ Tank for normal operation 
of the main plant. 

 

44..1100..44  Startup and Shutdown Procedure for NAPL Transfer from Equalization  
Skim Sump to Froth Tank 

 
1) Allow the NAPL contents (from procedure performed from Sections 4.10.2 and 4.10.3) in 

the EQ Skim Sump to settle for at least approximately one hour. 
2) Connect the suction hose from the Digester/Skim Pump to valve NAPL-03 (camlock 

fitting attached) and connect the discharge hose from the Digester/Skim Pump to valve 
NAPL-04 (camlock fitting attached) to direct NAPL to froth tank. 

3) Verify valves FRE-00, NAPL-06, NAPL-07, 08, 09 and 10 are closed. 
4) Attach the air line (located in the Tank Farm) from AHP-15 to the air attachment on the 

Digester/Skim Pump and set air pressure regulator to 50 psig. 
5) Open valve NAPL-05. 
6) Transfer NAPL contents to froth tank. 
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7) Once contents are transferred, shut off the air feed to the Digester/Skim Pump. 
8) Close valves NAPL-03, 04 and 05. 
9) Disconnect hoses (if necessary). 

 

44..1100..55  Startup and Shutdown Procedure for NAPL Transfer from Equalization  
Skim Sump to Product Tank 

1) Allow the NAPL contents (from procedure performed from Sections 4.10.2 and 4.10.3) in 
the EQ Skim Sump to settle for at least approximately one hour. 

2) Connect the suction hose from the Digester/Skim Pump to valve NAPL-03 (camlock 
fitting attached) and connect the discharge hose from the Digester/Skim Pump to valve 
NAPL-04 (camlock fitting attached) to direct NAPL to froth tank. 

3) Verify valves FRE-00, NAPL-05, NAPL-07, NAPL-08, NAPL-09, and NAPL-10 are 
closed. 

4) Attach the air line (located in the Tank Farm) from AHP-15 to the air attachment on  
the Digester/Skim Pump and set air pressure regulator to 50 psig. 

5) Open valve NAPL-06. 
6) Transfer NAPL contents to product tank 
7) Once contents are transferred, shut off the air feed to the Digester/Skim Pump. 
8) Close valves NAPL-03, NAPL-04, NAPL-05, and NAPL-06. 
9) Disconnect hoses (if necessary) 

44..1100..66  Startup and Shutdown Procedure for NAPL Transfer from Froth Tank  
to Product Tank 

 
1) Verify valves associated with the froth tank NAPL-05, 06, 07, 08, 09, 10 and 11 and 

FRE-00 are closed. 
2) AHP should be available for the operation of the Oil Pump (50P1410). 
3) Set the Oil Pump for operation. 
4) Connect the suction hose from the Oil Pump to valve NAPL-10 and connect the 

discharge hose from the Oil Pump to valve NAPL-11. 
5) Attach the air line (located in Tank Farm) from AHP-18 to the air attachment on  

the Oil Pump and set air pressure regulator to 50 psig. 
6) Open valves NAPL-07, NAPL-08, NAPL-09, NAPL-10, NAPL-11, and NAPL-12. 
7) Transfer NAPL contents from froth tank to product tank. 
8) Once contents are transferred, shut off the air feed to the Oil Pump 
9) Close the corresponding valves NAPL-10 and 11. 
10) Disconnect hoses. 
11) Close valves NAPL-07, NAPL-08, NAPL-09, and NAPL-12. 
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44..1100..77  Startup and Shutdown Procedure for NAPL Transfer for Load Out and Decant Water 
Removal from Product Tank 

 
1) Product contents from the product tank are transferred to a tanker load out by opening 

valve NAPL-13. 
2) Overflow/decant water at different levels in product tank can be removed by opening any 

one of the seven valves OF/DC-1 to OF/DC-7 and discharging the contents to the 
containment sump by gravity. 

 
4.11 Containment System Startup and Shutdown Procedures  
 
Refer to the valve configuration listed in Table 4-9 for startup.  Reference Figure 3-14. 
 
CAUTION:  The storm water/recycle pump cannot be started prior to suction and discharge 
valves associated with it are open.  The storm water/recycle pump must be shut down prior  
to suction and discharge valves associated with it are closed.  In this case STW-09, STW-10, and 
STW-12. 
 

1) Verify storm water recycle tank is at a minimum level of 5 ft. 
2) Open valves STW-01 and STW-02 associated with the Decontamination Pads. 
3) Open valves STW-04 and STW-06 associated with Sump Pumps #1 and #2. 
4) Open valve STW-07 and close STW-08.  This will direct the water to enter the storm 

water recycle tank.  The operator has the option of sending the water from the sumps 
directly to the dirty backwash tank by opening valve STW-08 and closing valve STW-07. 

5) Ensure adequate water is provided to the mechanical seals of the Storm water/recycle 
pump. 

6) Place the Storm Water/Recycle Pump local control station (50LCS1541) in the “REM” 
position. 

7) Visually check contents of the Containment Sump for the presence of water. 
8) Sump Pumps #1 and #2 will be placed at “AUTO” position and they will turn on based 

upon the water level in the sump. 
9) Water will be sent to the Storm Water Recycle Tank. 
10) Open pneumatic valve STW-09 from the HMI. 
11) Open valves STW-10 and STW-12 so that contents from the Storm Water Recycle Tank 

are sent to the EQ Tank for treatment or open valve STW-D04 to send the contents  
to the containment sump depending upon the level in the containment sump.  STW-10 
and 12 are located at the storm water recycle pump inside the building.  Verify that valve 
STW-13 is open – this valve should be open from the EQ tank/DAF Unit Process startup 
steps. 

12) Vent by opening valves STW-V01 and STW-V02 to clear the lines of any air.   
These valves are located by the storm water recycle pump inside the building. 
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13) Operate the Storm Water/Recycle Pump (50P1541) by starting from the HMI.   
14) Transfer contents from the Storm Water Recycle Tank until the low level switch turns off 

the Storm Water Recycle Pump (which is 1 ft – LOLO alarm). 
15) Vent again by opening valves STW-V01 and STW-V02 to clear the lines of any air. 
16) Verify that valve STW-09 is closed as shut down of the storm water/recycle pump should 

automatically close the valve STW-09. 

 
4.12 Startup and Shutdown Procedures Before and After Weekends  
 
Refer to overall plant startup and shut down procedures for shut down and re-start of plant before 
and after a weekend.   
 

1) The goal is to shutdown the plant but keep the well field online over the weekend.   
The EQ tank will be drained down on a Friday to 4.5 ft, as that is the lowest level at 
which the tank will be operated.   

2) The long term goal at the site is to eventually get to a point of pumping out an estimated 
11gpm out of the extraction wells onsite.  So eventually, the wells will only be pumping 
in 11gpm to the EQ tank, but have the ability to pump out at 80 gpm from the EQ tank,  
so that the contents on the EQ tank level can be brought down while keeping the well 
field online. 

3) During re-start of the plant on the following Monday, the operator would need to turn off 
the well field pumps for a few hours after LNAPL is skimmed off to allow the DAF Feed 
pumps to bring the EQ tank level back down to the normal operating level of 12 ft. 

4.13 Winter Freeze Protection Shutdown Procedures  
 
The step-by-step, sequential procedures for shutdown due to special operating conditions, such 
as winter freeze, protection shutdowns are provided as following: 
 

1) The 1.5 inch buried ball valve located between the building and tank farm will be closed 
(See drawing Sheet #71 shown under Appendix C of Volume I). 

2) All water from the valve above will be drained by opening valves in the sump of the tank 
farm.  This includes the HV-1 valves. 

3) Ensure valves that don’t get flowing water into and out of the tanks are closed. 
4) Water on other process lines located in the sump and above ground in tank farm will be 

drained.  The valves and vents associated with these lines are F-D01, BWS-D01,  
PLE-D01, STW-D01, ST-D02, STW-D03, DI-D01, BWS-D01, STW-D04, BWR-D01, 
PLI-D01, STW-D05, NAPL drains and SS.  
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5) During severe cold weather (temperatures falling below 32 OF), all product lines and  

W2 water lines need to be drained and lines to the process equipment that are 
 non-operational (like the solids processing system, oil system, sump system) need to be 
drained.  If there is an event that requires operation of the equipment that is non-
operational the valves associated will be turned on, the operation performed, the water 
drained again and valves closed.  

6) Process water flowing through the lines will be monitored to ensure treatment  
of contaminated water through the system in tank farm. 
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5.0 TREATMENT PLANT MAINTENANCE MANAGEMENT AND SAFETY 
WARNINGS  

 
This section covers the maintenance requirements for the process pumps, DAF unit, DAF 
Polymer system, HDBF unit, GAC systems, FRP Tanks, Plant Air Systems, Control System 
Equipment, Non-Process Equipment, Fire Alarm and Suppression systems and Panel Boards.  
The order in which these are arranged in this section is the same order the individual 
manufacturer information volumes are listed.  Maintenance Summary Forms for the major 
process equipment listed in sub-sections below are provided under Appendix E of 
Volume I.  These forms include a summary of equipment data, manufacturer’s local 
representative contact, maintenance requirement, lubricant list (if any) and any recommended 
spare parts.  A list of local spare parts supply vendors is provided in Appendix F. 
 
This section also covers information sheet on operator warnings in operating equipment and 
safety aspects related to it. 

5.1 Pumps Inspection and Maintenance Requirements 
 
Maintenance and Inspection requirements for all pump types are provided in this section. 

55..11..11  Froth Pumps Maintenance and Inspection Requirements 
 
For Froth Pumps (50P1251 and 50P1252), preventative maintenance includes the following: 
 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Hydraulic oil replacement Semi-annually 

Check drive gear oil level Monthly,  add as needed 

Change gear drive lubricant and clean magnetic filter 
below crosshead  chamber 

Every 6 months or 2500 service 
hours whichever occurs first.  
Recommended after initial 90 

days in service. 

Lubricate drive motor Annually 
Check valves self cleaning pump hot detergent 
solution for 15 minutes, follow with water flushing. As needed 

Supply tank and piping clean and flush Annually 

Suction line strainer cleaning As required or needed 

Ball check valves, flush with clean liquid 
As often as necessary for 

accurate metering. 

HPD liquid end displacement chamber 
Every 6 months, 2500 service 

hours 
Hydraulic oil strainer replacement Annually 
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Corrective maintenance includes the following: 
 

• Relief valve assembly, 
• Re-fill valve assembly, and  
• Diaphragm replacement. 

 
Additional details on maintenance information for the froth pumps are provided in Section 4.0 
under Attachment 2.1 of Volume II of this O&M Manual.  

55..11..22  Sump Pumps Maintenance and Inspection Requirements 
 
For Sump Pumps (40P1501 and 40P1502) preventative maintenance includes the following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Inspect visible parts on pump, pump casing and 
impeller for wear 

Annually 

Check lubricant/coolant level and condition, change 
as necessary 

Annually 

Check cables and cable entry for wear and tightness Annually 

Inspect pump voltage draw and meggar readings Monthly 

Check function of level sensors, starter and 
monitoring equipment 

Annually 

Check rotation direction of pump When reconnecting 

Check pipes, valves peripheral equipment Annually 

Check cooling system Annually 
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55..11..33  Centrifugal Pumps Maintenance and Inspection Requirements  
 
For Filter Feed Pumps – (50P1241/1242), Backwash Pumps – (50P1351 and 50P1352), 
Decant Pumps – (50P1391 and 50P1392), Stormwater Recycle Pump – (50P1541) and 
Backwash Recycle Pump – (50P1461), preventative maintenance includes the following:   
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Assembly/disassembly of pump and impeller Weekly 
Bearing and lubricant condition Weekly 

Shaft seal condition Weekly 

Pump vibration and lubrication. Weekly 

Pump discharge pressure Weekly 

Assembly/disassembly of pump and impeller Weekly 

Checking foundation and hold down bolts for tightness Quarterly 
Oil should be changed every 3 months or 2000 operating 
hours whichever comes first Quarterly 

Shaft alignment should be checked Quarterly 

Pump performance verification. Annually 
Establish performance benchmarks during early stages of 
pump operation while parts are in new and installation 
adjustments are correct.  The data includes pump 
developed head, flow rate, motor ampere draw and 
vibration 

Annually 

 
Maintenance information for all the centrifugal pumps are provided in routine and Preventative 
maintenance section under Griswolds Installation and Operation manual provided under Volume 
II.  In addition, maintenance summary forms for the above mentioned pumps are provided under 
Appendix E of this manual. 
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55..11..44  Dissolved Air Flotation Feed Pumps Maintenance and Inspection Requirements 
 
For Dissolved Air Flotation Pumps (50P1101 and 50P1102), preventative maintenance includes 
the following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Pumps – should be flushed or cleaned As needed to remove 
buildup of  medium 

deposits 
Pump Lubrication  Quarterly 

Lubricating the pin joint with SM-Pin Seals – It is 
advisable to change the oil and check the seals of the pin 
joints.  

When replacing worn 
joints 
When disassembling 
the pump Amount: 
1.22 fl oz. per joint 

Shaft Sealing through single mechanical seal – If 
excessive leaks occur the spring tension and the seal 
surfaces should be checked, 

Replace seal as 
necessary. 

Motor Cleanliness – motor should be kept clean and free 
from dust, debris and oil.  A jet of compressed air can be 
used to remove non-abrasive dust from the fan cover and 
any accumulated grime from the fan and cooling fins.  
Terminal boxes should be cleaned and their terminals free 
from oxidation, in perfect mechanical condition and all 
unused space dust free. 

Monthly or as 
required by 
conditions 

Motor Lubrication: Motor noise should be measured to 
check for unusual noises.  A uniform hum is a sign that 
the bearing is running perfectly. 

Periodically when 
motor is overhauled 

or disassembled 
V-Belt lining Inspection Quarterly 

V-Belts drives, sheave alignment and bearing wear – 
Inspection 

Quarterly 

 
Detailed maintenance information for the DAF feed pumps are provided in routine and 
Preventative maintenance section under Netzsch Installation and Operation manual provided 
under Volume II – Attachment 2.8. 
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55..11..55  Air Operated Diaphragm Pumps Maintenance and Inspection Requirements  
 
For Air-Operated Diaphram Pumps: Oil Pump – (50P1410), Filtrate/Product Disposal 
Pump – (50P1490), Digester/Skim Pump – (50P1120) and Filter Press/Digester Feed  
Pump – (50P1460), preventative maintenance includes the following: 
 
Preventative maintenance includes the following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Inspect visible parts for wear Quarterly 

Insure proper air pressure As need to control 
discharge flow rate. 

Check pipes, valves and equipment Annually 

 
These pumps are pre-lubricated and do not require in-line lubrication.  Additional lubrication 
will not damage the pump. 

55..11..66  Dissolved Air Flotation Recirculation Pump Maintenance and Inspection Requirements  
 
For the Dissolved Air Flotation Recirculation Pump (50P1135), preventative maintenance 
includes the following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL/ INSTRUCTIONS 

Grease lubrication See Tables 2, 3 and 4 for Sulzer CPT Chemical Process 
Pumps of Attachment 2.10 of Volume II 

Oil lubrication See Table 5 for Sulzer CPT Chemical Process Pumps of 
Attachment 2.10 of Volume II 

Noise and vibration analysis See instructions in Section 5 for Sulzer CPT Chemical 
Process Pumps of Attachment 2.10 of Volume II 

Discharge pressure See instructions in Section 6 for Sulzer CPT Chemical Pro
of Attachment 2.10 of Volume II 

Corrosion and wear See instructions in Section 7 for Sulzer CPT Chemical 
Process Pumps of Attachment 2.10 of Volume II 

Shaft seal monitoring See instructions in Section 8 for Sulzer CPT Chemical 
Process Pumps of Attachment 2.10 of Volume II 

Pump washdown See instructions in Section 9 for Sulzer CPT Chemical 
Process Pumps of Attachment 2.10 of Volume II 

Maintenance of shaft seals See instructions in Section 10 for Sulzer CPT Chemical 
Process Pumps of Attachment 2.10 of Volume II 

Clearance of open impeller See instructions in Section 11 for Sulzer CPT Chemical 
Process Pumps of Attachment 2.10 of Volume II 

Note:   During operation, observe for surface temperatures on volute casing, bearing housing, shaft seal 
(measure on case cover and motor).  
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For delivery in the event of pump replacement, the bearing housing of this pump has to be 
emptied of oil.  Be sure to fill the housing with hydraulic oil that has a viscosity of ISO VG 46.  
Pay attention to the sight glass on the side of the bearing housing, the housing is full of oil when 
the level is half of the sight glass.  After filling the housing, re-secure filler vent plug.   
Always check oil level before operating pump.  After the initial 100 hours of use, the oil in this 
unit should be replaced.  From that point on, oil changes will vary between 6 months, if bearing 
housing temperature is 170 degrees OF, up to 1 year if below 170 OF. 
 
Corrective maintenance include: 
 

• Following safety procedures before any repairs; 
• Using necessary equipment/tools; 
• Disassembly procedures; and 
• Re-assembly procedures. 

 
Details on maintenance information and procedures for the DAF Recirculation Pump is provided 
under Sulzer’s Installation and Operation manual provided under Volume II – Attachment 2.10. 

5.2 Dissolved Air Flotation System Inspection and Maintenance Requirements  
 
For the Dissolved Air Flotation System, (M1121) preventative maintenance includes the 
following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Drain and replace drive oil 10,000 hours 

Inspect anodes for loss of material Quarterly 

Zinc anodes (loss of material) Quarterly 

Grease shaft bearings Monthly 

Check drive oil levels Monthly 

Lubricate skimmer tracks Monthly 

Strainer cleaning Bi-Weekly 

Oil torque box plunger Weekly 
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Inspection activities include: 
 

INSPECTION REQUIREMENTS INTERVAL 

Inspect / repair paint Annually 

Inspect torque control device Annually 

Drain, clean and inspect tank internals Semi-annually 

Check sprocket wear Semi-annually 

Inspect chain for wear Semi-annually 

Inspect wear shoes and strips (1/4” min.) Semi-annually 

Check sprocket alignment Semi-annually 

Inspect condition of flight wipers Monthly 

Inspect fasteners for tightness Monthly 

Visually inspect skimmer mechanical for wear  Weekly 

Test torque box limit switches Weekly 

*Inspect recirculation pump Weekly 

*Inspect drive mechanisms Weekly 

Inspect smooth operation of skimmers Daily 

Listen for unusual mechanical noises Daily 

Zinc anodes (loss of material) Quarterly 
 
*See individual component under Volume III Attachment 3.1 for details. 
 
For detailed maintenance information procedures, refer to Westech’s Maintenance information 
for the DAF System under Volume III – Attachment 3.1.1. 
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5.3 Hydromation Deep Bed Filtration System Inspection and Maintenance 
Requirements  

HDBF Filter maintenance requirements are detailed in Section 6 of the Filtra Systems Manual 
under Volume IV of this O&M Manual.   
 
For the HDBF System (50M1260), preventative maintenance includes the following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Venting of air out of the vessel 

Performed after prolonged 
shutdown (1 week and 
more) or after addition of 
media 

Inspection of the wedge wire basket for wear Annual or earlier if 
conditions warrant 

Cleaning of the media scrubber basket Annual or earlier if 
conditions warrant 

Inspection of the clean discharge wedge wire plenum 

Performed only if continual 
evidence of media is seen in 
the discharge line or high 
pressure differential across 
the filter immediately after 
backwash is observed) 

Media removal from vessel 
Based upon frequent 
observance of high 
differential pressure 

Media charging and media control Perform monthly 
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5.4 Granular Activated Carbon System Inspection and Maintenance Requirements 
 
The fixed bed Carbon System is designed to require minimal maintenance.  The following 
inspection activities should be performed with regard to the carbon adsorbers, ancillary piping, 
valves and gauges: 
 
For GAC Systems 50M1301, 50M1302, 50M1303, 50M1304, and 50M1305, preventative 
maintenance includes the following inspection activities: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Internal inspection of an adsorber should be performed After spent 
carbon removal 

Inspect the lining to verify it has not been damaged After spent 
carbon removal 

Inspect the underdrain laterals in the collector to insure 
they are intact and not plugged 

After spent 
carbon removal 

Pressure gages should be checked periodically to insure 
proper operation Monthly 

Piping and valving should be periodically inspected for 
signs of wear and/or leakage Monthly 

 
For additional information, refer Volume V of this O&M manual. 

5.5 Fiberglass Reinforced Plastic Tanks Inspection and Maintenance Requirements  
 
Prior to first time on-line service of FRP tanks and after any system maintenance, the following 
equipment inspection and operational checks shall be conducted.   
 
For the Fiberglass Reinforced Plastic Tanks (40T1010, 40T1330, 40T1440, 40T1420, 40T1520 
and 50T1380), preventative maintenance includes inspection of the following: 

 
PREVENTATIVE MAINTENANCE 

REQUIREMENTS INTERVAL 

Inspect vent lines, overflow lines and the tank for foreign 
debris and loose materials which could cause pluggage 
and removal. 

Monthly 

Inspect all fasteners on piping, for proper tightness Monthly 
Inspect for obvious structural damage (e.g., broken or 
fractured fittings or attachments, punctures, cuts, de-
laminations, etc). 

Monthly 

Inspect for impact damage, particularly on inside surfaces.  
These may appear as white areas, with star shaped 
surfaced cracks or crazes. 

Monthly 
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5.6 Other Process Equipment Inspection and Maintenance Requirements 
 
The following six sections describe maintenance activities recommended for other process 
equipment not described above.   

55..66..11  Mixers Maintenance Requirements 
 
For Mixers (40M1431, 40M1432 and 50M1480), preventative maintenance includes the 
following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Inspection Quarterly 

Cleaning Quarterly 

Lubrication of the motor Semi-annually 
 
Maintenance information for digester sludge mixers is provided under Attachment 7.1 – Volume 
VII of the O&M manual.   

55..66..22  Rotary Blower Maintenance Requirements 
 
For Rotary Blower (50M1551), preventative maintenance includes the following: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS INTERVAL 

Lubrication Weekly 

Checking for hot spots Weekly 

Vibration and measurement of pressures and temperatures Weekly 
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55..66..33  Filter Press Maintenance Requirements 
 
For Filter Press (50M1470), periodic maintenance is summarized below: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS 

INTERVAL 

Lubricant - check reservoir level Bi-weekly 
Filter Press - inspect condition of plates Monthly 
Clean - excessive dirt, grease, etc. Monthly 
Filter Press - clamp pressure Monthly 
Filter Press - cylinder boot Monthly 
Filter Press - plumbing Monthly 
Leakage - seals, seams, flanges, etc. Monthly 
Filter Press - relief valve, proper adjustment Monthly 

Filter Press - replace hydraulic oil Semi-
annually 

55..66..44  Air Compressors Maintenance Requirements 
 
For Air Compressor s(50M1651 and 50M1652), periodic maintenance is summarized below: 
 
Follow the maintenance schedule as provided below: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS 

INTERVAL 

Lubricant Level – Palasyn 45 Once Daily 
Drain condensate from auxiliary receiver Once Daily 
Instrument pressure gauges Once Daily 
Change compressor lubricoolant filter Once every 1,000 hours 
Sample analysis of lubricoolant Once every 1,000 hours 
Inspect air filter element Once every 1,000 hours 
Lubricant Palasyn 45 – Drain lubricoolant and 
replace with fresh charge.  Inspect interior of 
tank 

Once every 4,000 hours or once a 
year 

Replace oil filter  Delta P exceeds 15 psid or once 
every 1,000 hours 

Replace air filter Once every 1,000 hours 
Air/oil separator Differential pressure exceeds 8 psid 
Clean or Replace air filter element upon 
inspection 

Once every 1,000 hours 

Clean - Excessive Dirt, Grease, Etc. Once a Week 
Motor - Excessive Vibration Once a Week 
Replace Filter Bag Once a Week 
Operation - Proper Operation Once a Week 
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Follow the maintenance actions as listed in Section 6 - Maintenance of the Sullivan Palatek 
Model 20D compressor under Attachment 7.5 of Volume VII. 

55..66..55  Air Receiver Maintenance Requirements 
 
For the Air Receiver (50T1465), follow the maintenance schedule as provided below: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS 

INTERVAL 

Record Pressure gauge  Once Daily 
Drain condensate Once in 3 days 

 

55..66..66  Air Dryer Maintenance Requirements 
Follow the maintenance schedule as provided below: 
 

PREVENTATIVE MAINTENANCE 
REQUIREMENTS 

INTERVAL 

Visual inspection for proper condensate drain operation Weekly 
Release pressure by isolating the dryer from compressed air 
system by closing inlet and outlet valves 

Monthly 

Clean or replace condensate drain trap filter Monthly 
 

5.7 Turbidimeter Maintenance Requirements 
 
For the Turbidimeter (AE/AIT-1245), the sequential steps for the calibration of the online 
Turbidimeter are provided below:   
 
The manufacturer recommends calibrating the Surface Scatter 7 sc instrument at least every three 
months or any time the light source is replaced or adjusted.  Following are the sequential steps: 
 

1) From the main menu, select SENSOR SETUP and confirm. 
2) If multiple sensors are attached to the controller, choose SELECT SENSOR>SS& 

SETUP and confirm. 
3) Select CALBRATE and confirm. 
4) Select PERFORM CAL and confirm.  Select the available Output mode (Active, Hold or 

Transfer) and confirm.  In this case it will be Active. 
5) Enter the STD VALUE and confirm.  Confirm to continue. 
6) Follow the display prompt and place formazin standard into the calibration cup.   

Close the sensor door and confirm to continue. 
7) The TURB value displayed is the standard value determined using the gain from the 

previous calibration.  Confirm to accept and continue with the calibration. 
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8) If no selection is made for a set period of time, the screen will prompt to remix the 
standard to avoid a change in the value of the standard. 

a) Open the SS7 sc and remix the standard. 
b) Close the door and confirm to continue. 

9) Confirm to calibrate.  When the calibration is completed successfully, confirm to accept 
the calibration. 

10) Enter the initials of the user performing the calibration and confirm. 
 
Refer to Hach manual for the calibration cylinder method, which is located in Volume VIII 
Attachment 8.3. 
 
Scheduled periodic maintenance requirements of the SS7 sc turbidimeter are minimal.  
Standardization checks and calibration are the primary requirements.  Other scheduled 
maintenance includes removing a sensor from the system, installing a sensor on the system and 
cleaning of the turbidimeter. 
 
Unscheduled maintenance includes lamp replacement, light source assembly maintenance and 
detector assembly replacement 
 
Detailed maintenance on the above scheduled and unscheduled tasks is provided under 
Volume VIII Attachment 8.3. 

5.8 Fire Alarm System Maintenance Requirements 
 
To keep the fire alarm system in excellent working order, ongoing maintenance is required per 
the manufacturer’s recommendations and Underwriters Laboratories (UL) and NFPA standards, 
and applicable state and local codes.  At a minimum, the requirements of Chapter 7 of NFPA, the 
National Fire Alarm Code shall be followed.  Environments with large amounts of dust, dirt or 
high air velocity require more frequent maintenance.  A maintenance agreement should be 
arranged through the local manufacturer’s representative.  Maintenance should be scheduled 
monthly or as required by National and/or local fire codes and should be performed by 
authorized professional fire alarm installers only. 
 
The general maintenance activities for fire alarm systems are provided below: 

• Test and calibrate alarm sensors, such as flame and smoke detectors, per manufacturer 
specifications. This requires knowing about the different sensors and their testing 
requirements, failure modes, and re-installation requirements. 

• Simulate inputs and test the annunciators.  This requires specific knowledge of the system 
under test. 

• Set sensitivity.  This requires an understanding of the particular system, the specific 
application, and fire detection theory. 
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• Coordinate with fire department to test the input to their system. 
• Check the battery for corrosion and expiration date, then take appropriate action, if 

necessary. 

5.9 Motor Control Center/Panel Board Inspection and Maintenance Requirements 
 
Monthly Inspection 
 

• Inspect all Motor Control and panel board installations. 
• Perform a visual inspection, front and rear, to see that there is no evidence of loose parts, 

warping, or undue vibration.  Take steps to remedy any deficiencies of this nature that 
may appear. 

• Keep the assembly dry. Cover to prevent moisture from dripping on equipment. 
• Do not block vents or flaps. 

 
Semi-Annual Inspection 
 
At least twice yearly, perform a through inspection of the lineup. Emphasize the following 
checks: 
 

• Perform an overall visual inspection. 
• Check all indicators, meters and instruments for proper operation.  Make sure all bolted 

connections are secure. 
• Verify operation of heaters and thermostats, if used. 
• Check for undue noise and vibration that might loosen bolted connections. 
• Look for evidence of moisture in the switchgear; and  
• Note unusual amount of ozone odor. 

 
Annual Inspection 
 
In addition to the semi-annual inspection, perform the following recommended inspection and 
maintenance once a year, or sooner, if required by local conditions or regulations. 
 

• Bolted connections should be tight. Discoloration, excessive corrosion, embrittled or 
discolored insulation may indicate an overheated connection. 

• Inspect all cables for tight connections and ample support. 
• Inspect control wiring for signs of wear and damage.  Replace wire wherever doubtful. 
• Examine resistors and other devices prone to over heating. 
• Open all hinged doors and remove bolted panels. 
• Clean insulation thoroughly. 
• Withdraw and clean all drawout components. 
• Clean the stationary portion of the switchgear by wiping with a clean cloth.   

Use dry, compressed air in inaccessible areas. 
• Remove the covers of all panel devices where possible.  Check wiring for secure 

connections.  Clean contacts on relays and switches wherever necessary.  Replace covers. 
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• Remove air filters when used.  Flush with clean water if necessary.  Coat filters with 
Super Coat Adhesive or equivalent.  Inspect the gearing of lift devices, if used.   
For normal operation use a heavy gear lubricant.  In very dirty or gritty conditions, use a 
dry lubricant. 

• Follow the recommendations of any individual device instructions furnished  
for maintenance of the device. 

• Perform maintenance of Contactors as recommended in instructions furnished with the 
unit. 

 
24-Month Inspection 
 
In addition to the annual inspection, perform the following recommended inspection and 
maintenance at 24 month intervals, or sooner, if required by local conditions or regulations. 
 

• Perform maintenance of Contactors as recommended in instructions furnished with the 
unit. 

• Inspect secondary wiring bundles for signs of discoloration because of heat or chafing. 
Check for cracked or embrittled insulation. Replace wire whenever doubtful. 

• Inspect primary insulation system for accumulated contamination.  Clean insulation with 
a dry cloth, dry-air, vacuum, or if necessary with an OSHA approved solvent. 

• Check the calibration of protective relays approximately every two years. 
• Follow the recommendations of any individual device instructions furnished for 

maintenance of the device. 

5.10 Adjustable Frequency Drive Maintenance Requirements 
 
AFD maintenance requirements fall into three basic categories: 
 

• Keep it Clean - Dust on AFD hardware can cause a lack of airflow, resulting in 
diminished performance from heat sinks and circulating fans.  Dust on an electronic 
device can cause malfunction or even failure.  Dust absorbs moisture, which also 
contributes to failure.  Periodically spraying air through the heat sink fan is a good 
Preventative maintenance measure.  Discharging compressed air into a AFD is a viable 
option in some environments, but typical plant air contains oil and water.  To use 
compressed air for cooling, use air that is oil-free and dry.   

• Keep it Dry. 
• Keep Connections Tight. 
• As part of a mechanical inspection procedure, don’t overlook internal AFD components. 

Check circulating fans for signs of bearing failure or foreign objects - usually indicated 
by unusual noise or shafts that appear wobbly. 

• Inspect DC bus capacitors for bulging and leakage.  Either could be a sign of component 
stress or electrical misuse. 
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• Take voltage measurements while the AFD is in operation.  Fluctuations in DC bus 
voltage measurements can indicate degradation of DC bus capacitors.  Measurements 
more than 4VAC may indicate a capacitor filtering problem or a possible problem with 
the diode bridge converter section (ahead of the bus).  If there are such high voltage 
levels, consult ABB before taking further action.  With the AFD in START and at zero 
speed, the output voltage should read 40VAC phase-to-phase or less.  If it’s more than 
this, there is a possible transistor leakage.  At zero speed, the power components should 
not be operating.  If your readings are 60VAC or more, you can expect power component 
failure. 

• Store spare AFDs in a clean, dry environment, with no condensation allowed.  Place this 
unit in the Preventative maintenance system so it can be powered up every 6 months to 
keep the DC bus capacitors at their peak performance capability. 

• Regularly monitor heat sink temperatures.  Most AFD manufacturers make this task easy 
by including a direct temperature readout on the Keypad or display.  Verify where this 
readout is, and make checking it part of a weekly or monthly review of AFD operation.   

5.11 Building Concrete Coating System Maintenance Requirements 
 
Proper maintenance will increase the life and maintain the appearance of a new floor coating.  
The frequency of maintenance will depend on the work environment and the amount of dirt and 
debris that accumulates on the floor.  Dirt and dust are abrasive and quickly dull the finish and 
decrease the life of the coating, and liquids can stain and damage the finish.  The greater the 
accumulation of dirt and debris and the more harsh the environment the more frequent the need 
to clean. 
 
A. Develop a regular floor care maintenance program to include the following maintenance 

tips: 
 

• Sweep the floor each day with a broom or mechanized cleaning equipment. 
• Scrub the floor at least once a week using the correct brush and detergent. 
• Clean up spills immediately before they have a chance to damage the finish. 
• Place mats near entryways to minimize dirt and moisture. 
• Repair any large gouges or scratches as soon as possible. 
• Do not slide heavy machinery or materials across the floor without protection.  This will 

scratch and gouge the floor coating. 
• Avoid dropping heavy or pointed items on the floor. 
• Don’t allow spills to remain on the floor. 
• Don’t use stiff bristle brushes and caustic cleaning solutions on the coatings as this dulls 

the surface. 
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B. Care for a coated floor CARE FOR A COATED FLOOR 
 

Because of the non-porous nature of the coating, a coated floor will require less maintenance 
than an uncoated concrete floor.  To maximize the life of a new flooring investment, a daily 
maintenance program should be established.  Routine sweeping and scrubbing will minimize 
scratching from abrasive dust, limit dirt and debris buildup, and extend the appearance life of the 
floor. 
 

• SWEEPING - Sweep floors daily with a broom or mechanized sweeping equipment to 
prevent dust and dirt from accumulating.  If using a mechanized sweeper, be sure to use a 
soft bristle brush.  Stiff brushes may scratch the coating causing a loss of gloss. 

• SCRUBBING - The frequency of scrubbing depends on the amount and type of dirt and 
debris; however, all floors should be scrubbed at least once a week.  High traffic areas 
such as aisle ways should be scrubbed daily.  Use a mop and bucket, or for greater 
productivity, use a mechanized scrubber.  Areas where oil and grease are prevalent 
require daily attention.  Any liquid spill can cause a slip hazard and should be cleaned 
immediately. 

• SPILLS - Any liquid spill is a safety hazard and should be cleaned up immediately. Spills 
of caustics, acids, and solvents should be cleaned up immediately to prevent damage to 
the floor coating.  Harsh liquids which are allowed to remain on the floor may soften, 
discolor, or completely remove a coating or sealer.  If chemicals are prevalent in the area, 
consult your Plasite Technical Sales Representative for a guide to the chemical resistance 
properties of the floor coating. 

• SCRATCHES AND GOUGES- Avoid scraping and sliding heavy machinery, pallets,  
or sharp objects across the floor, as this can cut and gouge the coating.  In a coating, deep 
cuts or gouges result when heavy or sharp items are scraped or dropped on the surface.  
These damaged areas allow moisture to seep under the coating and can result in peeling.. 

• To repair damaged areas follow these steps: 
• Clean the area of any grease, oil, and dirt and debris using tri-sodium phosphate (TSP) 

detergent. 
• Sand the scratched or gouged area by hand using 100 grit sandpaper and feathering the 

edges until smooth. 
• Rinse well and allow to dry. 
• Repair the damaged area using the original coating material per instructions. 
• STAIN PREVENTION AND REMOVAL -  If stains do occur, begin removal with a mild 

solution, progressing to stronger removers until the stain disappears.  For your protection, 
always wear rubber gloves and eye protection when working with chemicals.  
a) Grease and oil stains - Grease and oil may stain the coating, particularly if allowed to 

remain on the floor over 24 hours.  Scrub the area with TSP.  Follow instruction on 
detergent labels. 

b) Dried spills and stubborn stains. 
 

  



Operation and Maintenance Data  
Replacement Groundwater Treatment Plant 
Wyckoff/Eagle Harbor Superfund Site, Bainbridge Island, Washington 
Contract No. W912DQ-04-D-0017, Task Order EC01 
 
 

 5-18 

If a spill is not caught in time, it may dry, leaving film or stain, which is difficult to remove.  
Take the following steps: 

 
 1) If the spill has dried, use a plastic tool to remove any residue, taking care not to 

scratch the coating. 
 2) Wet a clean cloth with an ammonia household cleaner and wipe the stained area to 

remove the stain.   
 3) If the stain persists, wet a cloth with TSP and wipe the area.   
 4) If the stain still remains, try lightly sanding the area with 0000 steel wool.   
 5) If the above steps are unsuccessful, consult the Plasite Technical Sales Representative 

for assistance. 
 

RUBBER BURNS - Fork lift and other vehicle tires often leave rubber burns in the 
coating.  
 

 To remove these burns, follow the steps below: 
 1) Spot the stained area with Citric Clear and agitate with a stiff brush or mechanical 

scrubber. (NOTE:   waste must be disposed of in a sanitary sewer or in accordance with 
local regulations.  Do not dispose of waste in storm sewers.  Follow label directions 
carefully.) 

 2) Add TSP or detergent and water to form an emulsion. 
 3) Scrub thoroughly. 

4) Rinse the area completely with water. 

5.12 Uninterrupted Power Supply Maintenance Requirements 
 
Maintenance of the UPS includes the following items: 
 
• Check operating environment for clean, cool, dry conditions. 
• Inspect and clean the unit. 
• Check operation of fans. 
• Check and tighten all connections. 
• View and record the alarm and inverter logs. 
• Check the batteries 
• Check the displayed UPS readings against actual measurements and recalibrate if 

necessary. 
• Perform a system test. 
• Check and record the values if the parameters in the system status menu 1 online  

and on battery. 
• Check the MOV surge suppression pack. 
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5.13 Operator Warning Information  
 
This section provides information on warning conditions and activities that can be avoided and 
prevented while operating equipment.  This section is to be used in parallel with Section 5.14 
which discusses safety warnings related to unit processes described under Section 3.0 and 4.0. 

55..1133..11  Pumps 
 
The warning information for pumps include Centrifugal Pumps and Progressing Cavity pumps– 
(filter feed, backwash, decant, storm water recycle, backwash recycle pumps and DAF 
Feed pumps): 
• Always assure the seal water is on and flowing.  Damage to the seals, shaft or shaft 

sleeve can occur. 
• Never run pump with discharge valve closed.  Excessive heat can be created in the pump 

causing damage to impeller, bearings and casing.  Pumps can explode if they get too hot 
or are not allowed to cool properly.  Do not operate the pump below the minimum rated 
flows. 

• Never exceed manufacturer’s allowable rotational speed.  Pump is designed to run at a 
maximum speed, if that speed is exceeded the pump can come apart. 

• Operating procedure, practice, etc which if not followed, could result in personal injury 
or loss of life or destruction of equipment. 

• Serious injury or damage to the equipment could result unless care is taken properly to 
lift and support equipment. 

• Never apply heat to remove an impeller.  Trapped liquid, when heated, may cause an 
explosion. 

• Never use heat during the dis-assembly of the pump. 
• Never operate the pump without the coupling guard in place. 
• Always start the pump with proper prime. 
• Never operate the pump without the suction valve fully open. 
• Never operate the pump with safety devices disengaged. 
• Always lock out the driver before performing maintenance on the pump. 
• Sever damage can occur if the pump is operated in reverse direction. 
• Swapping any 2 leads can change the rotation direction. 
• Standard lube oil is flood oil.  Prior to initial operation and at regular intervals, fill with 

flood oil. 
• Never mix greases of different consistencies or types. 
• Never allow pump to run dry or without liquid in the seal chamber.  Pumps must be 

primed before operation. 
• NEMO pumps (DAF feed pumps) are positive displacement progressing cavity pumps 

and have the potential to generate very high pressure capable of bursting vessels or pipes.  
Excessive pressure can overload the drive train or exceed the pressure limitations of the 
housings and their connections, resulting in damage or breakage 
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55..1133..22  Granular Activated Carbon Adsorbers 
 
• Never exceed manufactures pressure ratings or disable any safety devices.  GAC adsorber 

can rupture if it is filled with excessive pressure. Never replace rupture discs with ones 
greater than manufacturer’s recommendations or replace with any other device. 

• Activated carbon can reduce oxygen levels in confined spaces.  Use and comply with all 
applicable confined space entry procedures when entering adsorbers containing carbon, 
or from which carbon is removed. 

 

55..1133..33  Fiberglass Reinforced Plastic Tanks 
 
• Never pressurize FRP storage tanks.  These tanks are designed for atmospheric pressure, 

never pressurize or tank can fail. 
 

55..1133..44  Rotary Blower 
 
• Never exceed manufacturer’s pressure settings or ratings.  Never exceed pressure ratings 

re-adjust or bypass manufacturer’s settings or safety bypass.  Excessive pressure can 
cause damage to blower and/or electric motor.  

55..1133..55  Air Diaphragm pumps.  
 

• Never exceed manufacturer’s maximum operation pressure which is 125 psig.  Excess 
operation pressure can cause damage to or destruction of the pump and/or damage to 
delivery system due to excessive pressure building up in system. 

55..1133..66  Air Compressors 
 

• Never exceed manufacturer’s pressure ratings.  Never exceed manufacturer’s maximum 
recommended pressure settings.  Never bypass manufactures safety devices.  Excessive 
pressure can cause damage to equipment and injury or death to personnel. 
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55..1133..77  Froth Pumps 
 

• Do not start the pump drive motor before filling gear box with oil or serious damage will 
occur. 

• The pressure relief valve is factory set to open at a pressure slightly above the pump 
maximum operating discharge pressure; never set the valve at any greater pressure. 

• Keep hands away from reciprocating plunger and crosshead. 
• Do not leave pump operating unattended with shut off valve closed.  Excessive pressure 

can build quickly, possibly causing severe damage to pump and/or piping. 
• Before any maintenance and disassembly procedures, relieve all pressure from system, 

isolate liquid end from all sources of process liquid with appropriate valving, and purge 
liquid end of all process liquid. 

55..1133..88  Submersible Pumps 
 

• Mechanical – Damage caused by pumping/mixing liquids in excess of 115 degrees F 
when not authorized by Flygt in writing, damage caused by dropping pump, damage 
caused to pump with leakage sensor resulting from pump more than 10 degrees off 
vertical and damage to pumps, parts, or other accessories caused by freight carriers. 

• Electrical – Damage to pumps and motors when inappropriate or inadequate panels are 
used and have not prevented failure, damage to pumps when the failure is electrically 
related, and proof of motor protection cannot be supplied, motor burnout’s that are 
caused by excessive high or low voltage, or unbalanced voltage conditions, damage 
caused by excessive starting frequency (starting more than 15 evenly spaced starts per 
hour) unless authorized by Flygt, damage caused by repeated attempted starts, after 
overload protection has tripped (without investigating cause), damage caused by ser not 
utilizing protective leakage and overheating devices and motor rewinding by an 
unauthorized rewind facility. 

• Hydraulic – Damage caused by running a pump in reverse, damage caused by pumping in 
dotted portion of published curves, unless authorized by Flygt in writing and damage 
caused by pumping volatile liquids or liquids which are corrosive or hazardous, except 
where approved by Flygt. 

• Other – Damage caused by pumping liquids with higher viscosity or higher specific 
gravity than Flygt’s printed recommendations, unless authorized and approved by Flygt 
in writing, damage due to normal wear and tear in normal operation of the pump, damage 
to products derived from the use in applications not recommended by Flygt’s printed 
instructions or sales literature, damage caused from the use of non-Flygt manufactured or 
supplied parts, damage caused by impellers not recommended in published curves, sales 
literature or technical manuals, product failures that are not reported within the required 
30 days from the failure, pumps and parts damaged by freezing and lightning. 
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55..1133..99  Dissolved Air Flotation System 
 

Compressed air is used in air saturation tank.  Air under pressure may present an explosive 
danger when removing components or initiating operation.   
 
• Do not override or block off vents or pressure relief valves.  Use isolation valves to close 

off circuits being removed.  
• The air saturation tank should be vented and drained completely prior to inspection 

through the side flanges of the vessel.  Air can be vented off in the return line above the 
vessel.  The water can be drained at the bottom of the vessel through the valve. 

• Use caution when opening valves.  Open valves slowly to prevent loud noise or blown 
debris.  When starting equipment, open valves slowly. 

• Do not operate equipment with partial power to some components or missing phase. 
• Do not operate equipment with clogged effluent, influent or float lines. 
• Do not operate equipment with damaged, crushed or cut electrical conduits or cables. 
• Do not run unattended if torque control device is not connected to DAF control panel 
• The DAF unit is not configured for outdoor use and operation in sub-freezing 

temperatures. 

5.14 Plant Safety Warnings 
 
The following plant safety warnings are provided for each of the major component systems.  
These warnings are of a nature that serious damage to equipment or harm to employees could 
occur if not followed. 

55..1144..11  Equalization Tank and Wells 
 

• Caution:  Always assure that all valves are open to and from pumps.  Running pumps dry 
or excessive head pressure can cause damage to equipment. 

• Confined Space:  The EQ tank is a confined space.  Always use Confined Space entry 
procedures if entering tank.    

• Warning:  Fall protection is required if personnel will be doing work on tank. 
• Warning:  Always wear proper PPE while working around the EQ tank due to   possible 

contamination. 
 

55..1144..22  Dissolved Air Flotation System: 
 
• Caution:  Always assure that all valves are open to and from pumps.  Running pumps dry 

or excessive head pressure can cause damage to equipment. 
• Warning:  Rotating equipment, always assure that all guards are installed on pumping 

equipment. 
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• Warning:  Automatic restarting or electrical shock can cause injury or death.  Open and 
lock main disconnect and any other circuits before working on air system or servicing air 
compressors. 

• Warning:  Exercise Caution around Moving parts:  Keep hands, clothing etc. always from 
moving parts.  Always de-energize, lock and tag equipment before working or 
adjustments are made. 

• Caution:  Compressed air is used in the saturation tank.  Always use extreme caution 
because it may present an explosion hazard.  Always depressurize system if working on it 
or doing maintenance. 

• Confined Space:  The DAF tank is a confined space.  Always use Confined Space entry 
procedures if entering tank.   

• Warning:  Always wear eye protection while working around equipment. 
• Warning:  Always wear proper PPE while working around the DAF unit due to possible 

contamination. 
 
For additional safety instructions, refer to Westech’s O&M manual under Volume III –
Attachment 3.1.1. 
 

55..1144..33  Hydromation Deep Bed Filtration  System 
 

• Caution:  Always assure that all valves are open to pumps.  Running pumps dry can cause 
damage to equipment.  Possible personnel injury can also occur due to heating of pump. 

• Warning:  Automatic restarting or electrical shock can cause injury or death.  Open and 
lock main disconnect and any other circuits before working on or servicing equipment. 

• Caution:  Compressed air is used to operate automatic valves.  Always use extreme 
caution because it may present an explosion hazard.  Always depressurize system if 
working on it or doing maintenance. 

• Warning:  Caution should be used while working around equipment.  Equipment runs 
automatically.   

• Warning:  Always wear eye protection while working around equipment. 
 

55..1144..44  Granular Activated Carbon Adsorbers 
 
• Pressure Relief Warning:  To avoid adsorber damage and endangerment of operation 

personnel, do not block the pressure relief device from venting to the atmosphere. 
• May Reduce Oxygen Available for Breathing:  Wet activated carbon in confined spaces 

may reduce oxygen below the level needed to support life.  This potential lack of oxygen 
makes the use of an independent air supply necessary. 

• May cause fire in contact with strong oxidizers:  Contact between activated carbon and 
strong oxidizing agent such as liquid oxygen or concentrated ozone is not recommended.  
Also, reactive chemicals in contact with activated carbon may oxidize, decompose or 
polymerize to produce heat that could result in combustion. 
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• Other Potential Hazards-Process vapors or liquids: Activated carbon adsorption 
adsorbers, by virtue of their use, may contain irritating, toxic or explosive vapors. 

• Ungrounded systems may accumulate static electricity:  All systems should be grounded 
to avoid static electrical shock or ignition hazards. 

• Confined Space:  The GAC Adsorber is a confined space.  Always use Confined Space 
entry procedures if entering the adsorber. 

 

55..1144..55  Digester and Dirty Backwash Tank Operation 
 

• Warning:  Assure that all Personnel Protective Equipment is worn while working on the 
Digester and dirty backwash equipment.   

• Warning:  While using Positive displacement Diaphragm pumps do not exceed maximum 
air inlet pressure.  Assure that all hoses and components are capable of withstanding high 
pressures created by pump discharge.  High pressure can cause serious personnel injury 
and property damage. 

• Caution:  Always depressurize system and pump before disconnecting or performing any 
maintenance on Diaphragm (filter press feed) pump. 

• Warning:  Always assure that blower valves are open prior to starting blower. 
• Warning:  Open and lock main disconnect and any other circuits before working on or 

performing maintenance on blower. 
 
Warning:  Use extreme caution and wear all appropriate PPE while working with Chemicals 
such as lime or acids. 
 

55..1144..66  Filter Press 
 

• Caution:  Do not operate equipment without eye protection. 
• Caution:  Do not operate unless safety guards or devices are in place and properly 

adjusted. 
• Caution:  Disconnect electrical power before servicing the press.  Always lock and tag 

unit electrical system. 
• Caution:  Unit utilizes high pressure air and hydraulic fluid, always lock and tag all air 

and hydraulic system valves before servicing filter press. 
 

55..1144..77  Sump System: 
 

• Caution:  Always assure that all valves are open on the discharge side of pump to prevent 
excessive head pressure that can cause damage to pump and piping.  Assure that pumps 
are completely submerged; running pump dry can cause damage to equipment.   

• Warning:  Automatic restarting or electrical shock can cause injury or death.  Open and 
lock main disconnect and any other circuits before working on or servicing equipment. 
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55..1144..88  Oil Processing  
 

• Warning:  Assure that all Personnel Protective Equipment is worn while working on the 
Oil processing equipment. 

• Caution:  Always assure that all valves are open to pumps.  Running pumps dry can cause 
damage to equipment.  Possible personnel injury can also occur due to heating of pump. 

• Warning:  Automatic restarting or electrical shock can cause injury or death.  Open and 
lock main disconnect and any other circuits before working on or servicing equipment. 

• Warning:  While using Positive displacement Diaphragm pump do not exceed maximum 
air inlet pressure.  Assure that all hoses and components are capable of withstanding high 
pressures created by pump discharge.  High pressure can cause serious personnel injury 
and property damage. 

• Caution:  Always depressurize system and pump before disconnecting or performing any 
maintenance.  

• Caution:  All tanks are considered confined spaces.  Always use Proper confined space 
entry procedures if entering. 

 

55..1144..99  Air System and Water System 
 

• Danger:  Air/oil under pressure will cause severe personal injury or death.  Shut down 
compressor, relieve system of all pressure disconnect, tag and lockout power supply to 
the starter before removing valves, caps, plugs, fittings bolts and filters. 

• Danger:  Compressor, air/oil reservoir, separation chamber and all piping and tubing may 
be at high temperature during and after operation. 

• Warning:  Automatic restarting or electrical shock can cause injury or death.  Open and 
lock main disconnect and any other circuits before working on the air  or water systems 
or servicing air compressors or water pumps, piping or receiver and pressure tanks. 

• Danger:  Always drain water system of pressure before working on or servicing system. 
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Table 3-1: List of Process Sampling Ports 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

Flow stream Stream Description Sampling 
Port ID 

Reference 
Figure 

PLI Equalization Tank Influent SP-0 3-4 
PLI Equalization Tank Effluent SP-1 3-4 
DE Filter feed Pump Effluent SP-2 3-5 
FI HDBF Influent SP-3 3-8 
FE HDBF Effluent SP-4 3-8 

 Carbon vessel 1 effluent SP-5 3-9 
 Carbon vessel 2 effluent SP-6 3-9 
 Carbon vessel 3 effluent SP-7 3-9 
 Carbon vessel 4 effluent SP-8 3-9 
 Carbon vessel 5 effluent SP-9 3-9 

PLE Effluent Tank Influent SP-10 3-9 
PLE Effluent Tank Effluent SP-11 3-10 
FRI DAF Waste/Froth Tank Influent SP-12 3-7 
FRE Decant Pump Effluent SP-13 3-13 

NAPL Froth Tank NAPL Recovery SP-14 3-13 
BWE After HDBF system SP-15 3-8 

BWE/FFE 
After GAC system and prior to dirty 

backwash tank SP-16 
3-8 

BWR Dirty Backwash Tank effluent  SP-17 3-11 
STW Storm water Recycle Tank Effluent SP-18 3-14 

 
Notes 
 
PLI – Plant influent 
DE – DAF effluent 
FI – Filter influent 
FE – Filter effluent 
PLE – Plant effluent 
FRI – Froth influent 
FRE – Froth effluent 
NAPL – Non-aqueous phase liquids 
BWE – Backwash effluent 
BWE/FFE – Backwash effluent/forward flush effluent 
BWR – Backwash recycle 
STW – Storm water 
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Table 3-2: List of Process Flow Meters 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

Flow stream Stream Description Flow meter ID Reference 
Figure 

PLI Plant Influent FE/FIT - 1009 3-4 
DI DAF Influent FE/FIT - 1110 3-4 

PLE Plant Effluent FE/FIT – 1321 3-10 
BWS Backwash Source FE/FIT - 1371 3-10 
DR Flow to DAF air saturation tank FE/FIT - 1137 3-5 

 
Notes 
 
PLI – Plant influent 
DI – DAF influent 
PLE – Plant effluent 
BWS – Backwash source 
DR – DAF recycle 
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Table 3-3: List of Process Level Transmitters 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

Location Level Sensor 
ID Reference Figure 

EQ Tank LE/LIT – 1011 3-4 
DAF Unit LE/LIT – 1131 3-5 

DAF Unit – Effluent Chamber LE/LIT - 1211 3-5 
Effluent Tank LE/LIT – 1331 3-10 

Froth Tank LE/LIT - 1381 3-13 
Digester Tank LE/LIT - 1421 3-11 

Dirty Backwash Tank LE/LIT - 1441 3-11 
Storm water Recycle Tank LE/LIT - 1521 3-14 
Plant Water Storage Tank LT-1570 3-6 

 
 
 
 
 
 
 



Table 3‐4: PLC I/O List
Wyckoff/Eagle Harbor Groundwater Treatment Plant

Bainbridge Island, Washington

FUNCTION Volume VIII
DEVICE NO. DESCRIPTION FUNCTION TYPE Figure # DWG No. I/O TYPE RACK SLOT POINT

YS1002SUPER Fire Alarm Control Panel ‐ 50FACP1002 Supervisory Status Figure 3‐7 L‐1002 DI 0 1 0
YA1002ALARM Fire Alarm Control Panel ‐ 50FACP1002 Alarm Alarm Figure 3‐7 L‐1002 DI 0 1 1
FL1002TROUBLE Fire Alarm Control Panel ‐ 50FACP1002 Trouble Alarm Figure 3‐7 L‐1002 DI 0 1 2
ZS1021CLOSED EQ Tank Discharge Valve Closed Status Figure 3‐4 L‐1021 DI 0 1 3
ZS1021OPEN EQ Tank Discharge Valve Open Status Figure 3‐4 L‐1021 DI 0 1 4
ZS1031INUSE DAF Emergancy Eyewash In Use Alarm Figure 3‐4 L‐1031 DI 0 1 5
P1101ON DAF Feed Pump 1 On Status Figure 3‐4 L‐1101 DI 0 1 6
P1101FAIL DAF Feed Pump 1 Fail Alarm Figure 3‐4 L‐1101 DI 0 1 7
P1101REMOTE DAF Feed Pump 1 Remote Status Figure 3‐4 L‐1101 DI 0 1 8
P1102ON DAF Feed Pump 2 On Status Figure 3‐4 L‐1102 DI 0 1 9
P1102FAIL DAF Feed Pump 2 Fail Alarm Figure 3‐4 L‐1102 DI 0 1 10
P1102REMOTE DAF Feed Pump 2 Remote Status Figure 3‐4 L‐1102 DI 0 1 11
M1121AON DAF Flocculator On Status Figure 3‐5 L‐1121A DI 0 1 12
M1121AFAIL DAF Flocculator Fail Alarm Figure 3‐5 L‐1121A DI 0 1 13
M1121AREM DAF Flocculator Remote Status Figure 3‐5 L‐1121A DI 0 1 14
M1121BON DAF Auger On Status Figure 3‐5 L‐1121A DI 0 1 15

M1121BREM DAF Auger Remote Status Figure 3‐5 L‐1121A DI 0 2 0
M1121CFAIL DAF Skimmer Fail Alarm Figure 3‐5 L‐1121A DI 0 2 1
M1121CON DAF Skimmer On Status Figure 3‐5 L‐1121A DI 0 2 2
M1121CREM DAF Skimmer Remote Status Figure 3‐5 L‐1121A DI 0 2 3
M1135REM DAF Recycle Pump Remote Status Figure 3‐5 L‐1121A DI 0 2 4
M1135ON DAF Recycle Pump On Status Figure 3‐5 L‐1121A DI 0 2 5
ZS1235INUSE Filter Press Emergancy Eyewash Inuse Alarm Figure 3‐7 L‐1235 DI 0 2 6
ZS1237INUSE Containment Area Emergancy Eyewash Inuse Alarm Figure 3‐13 L‐1237 DI 0 2 7
P1241ON Filter Feed Pump 1 On Status Figure 3‐7 L‐1241 DI 0 2 8
P1241FAIL Filter Feed Pump 1 Fail Alarm Figure 3‐7 L‐1241 DI 0 2 9
P1241REM Filter Feed Pump 1 Remote Status Figure 3‐7 L‐1241 DI 0 2 10
P1242ON Filter Feed Pump 2 On Status Figure 3‐7 L‐1242 DI 0 2 11
P1242FAIL Filter Feed Pump 2 Fail Alarm Figure 3‐7 L‐1242 DI 0 2 12
P1242REM Filter Feed Pump 2 Remote Status Figure 3‐7 L‐1242 DI 0 2 13

PROPOSED
PLC ADDRESS
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Table 3‐4: PLC I/O List
Wyckoff/Eagle Harbor Groundwater Treatment Plant

Bainbridge Island, Washington

FUNCTION Volume VIII
DEVICE NO. DESCRIPTION FUNCTION TYPE Figure # DWG No. I/O TYPE RACK SLOT POINT

PROPOSED
PLC ADDRESS

YA1251ON Froth Pump 1 On Status Figure 3‐7 L‐1251 DI 0 2 14
HS1251REM Froth Pump 1 Remote Status Figure 3‐7 L‐1251 DI 0 2 15

YA1252ON Froth Pump 2 On Status Figure 3‐7 L‐1252 DI 0 3 0
HS1252REM Froth Pump 2 Remote Status Figure 3‐7 L‐1252 DI 0 3 1
M1260REM Hydromation Deep Bed Filter Package System Remote Status Figure 3‐8 L‐1260D DI 0 3 2
M1260ON Hydromation Deep Bed Filter Package System On Status Figure 3‐8 L‐1260D DI 0 3 3
ZS1261CLOSED HDBF Process Inlet Control Valve  Closed Status Figure 3‐8 L‐1260A DI 0 3 4
ZS1261OPEN HDBF Process Inlet Control Valve  Open Status Figure 3‐8 L‐1260A DI 0 3 5
ZS1262CLOSED HDBF Process Discharge Control Valve  Closed Status Figure 3‐8 L‐1260A DI 0 3 6
ZS1262OPEN HDBF Process Discharge Control Valve  Open Status Figure 3‐8 L‐1260A DI 0 3 7
ZS1263OPEN HDBF Backwash Supply Control Valve  Open Status Figure 3‐8 L‐1260B DI 0 3 8
ZS1263CLOSED HDBF Backwash Supply Control Valve  Closed Status Figure 3‐8 L‐1260B DI 0 3 9
ZS1264CLOSED HDBF Backwash Discharge Control Valve  Closed Status Figure 3‐8 L‐1260B DI 0 3 10
ZS1264OPEN HDBF Backwash Discharge Control Valve  Open Status Figure 3‐8 L‐1260B DI 0 3 11
ZS1265OPEN HDBF Recirculation Control Valve  Open Status Figure 3‐8 L‐1260C DI 0 3 12
ZS1265CLOSED HDBF Recirculation Control Valve  Closed Status Figure 3‐8 L‐1260C DI 0 3 13
ZS1266OPEN HDBF Vent Control Valve  Open Status Figure 3‐8 L‐1260C DI 0 3 14
ZS1266CLOSED HDBF Vent Control Valve  Closed Status Figure 3‐8 L‐1260C DI 0 3 15

ZS1267OPEN HDBF Backflow Valve Open Status FS20169e03 L‐1260E DI 0 4 0
ZS1267CLOSED HDBF Backflow Valve Closed Status FS20169e03 L‐1260E DI 0 4 1
351PB HDBF Manual Backwash Initiate Control FS20169e03 L‐1260E DI 0 4 2
217MON HDBF Agitator Running On Status FS20169e03 L‐1260F DI 0 4 3
217MO/LOK HDBF Agitator Motor Over Load  Not Tripped Alarm FS20169e03 L‐1260F DI 0 4 4
207PMROK HDBF Agitator Motor Phase Monitor Not Tripped Alarm FS20169e03 L‐1260F DI 0 4 5
PSL1272PRES HDBF Plant Air Pressure  Low Alarm FS20169e03 L‐1260F DI 0 4 6
215PB‐2 HDBF Master Start / Reset Initiate Control FS20169e03 L‐1260F DI 0 4 7

SPARE L‐SPR DI DI 0 4 8
SPARE L‐SPR DI DI 0 4 9

HS1351REM Backwash Pump 1 Remote Status Figure 3‐10 L‐1351 DI 0 4 10
YA1351ON Backwash Pump 1 On Status Figure 3‐10 L‐1351 DI 0 4 11

Page 2 of 7



Table 3‐4: PLC I/O List
Wyckoff/Eagle Harbor Groundwater Treatment Plant

Bainbridge Island, Washington

FUNCTION Volume VIII
DEVICE NO. DESCRIPTION FUNCTION TYPE Figure # DWG No. I/O TYPE RACK SLOT POINT

PROPOSED
PLC ADDRESS

HS1352REM Backwash Pump 2 Remote Status Figure 3‐10 L‐1352 DI 0 4 12
YA1352ON Backwash Pump 2 On Status Figure 3‐10 L‐1352 DI 0 4 13
P1391REMOTE Decant Pump 1 Remote Status Figure 3‐13 L‐1391 DI 0 4 14
P1391FAIL Decant Pump 1 Fail Alarm Figure 3‐13 L‐1391 DI 0 4 15

P1391ON Decant Pump 1 On Status Figure 3‐13 L‐1391 DI 0 5 0
P1392ON Decant Pump 2 On Status Figure 3‐13 L‐1392 DI 0 5 1
P1392REMOTE Decant Pump 2 Remote Status Figure 3‐13 L‐1392 DI 0 5 2
P1392FAIL Decant Pump 2 Fail Alarm Figure 3‐13 L‐1392 DI 0 5 3
ZS1451OPENED Dirty Backwash Tank Discharge Valve Opened Status Figure 3‐11 L‐1451 DI 0 5 4
ZS1451CLOSED Dirty Backwash Tank Discharge Valve Closed Status Figure 3‐11 L‐1451 DI 0 5 5
HS1461REM Backwash Recycle Pump Remote Status Figure 3‐11 L‐1461 DI 0 5 6
YA1461ON Backwash Recycle Pump On Status Figure 3‐11 L‐1461 DI 0 5 7
LCP1500ON Containment Sump ON Status Figure 3‐14 L‐1500 DI 0 5 8
LSHH1511HIHI Containment Sump HI HI Level HIHI Alarm Figure 3‐14 L‐1500 DI 0 5 9
ZS1531OPENED Stormwater Recycle Tank Discharge Valve Opened Status Figure 3‐14 L‐1531 DI 0 5 10
ZS1531CLOSED Stormwater Recycle Tank Discharge Valve Closed Status Figure 3‐14 L‐1531 DI 0 5 11
HS1541REM Stormwater Recycle Pump Remote Status Figure 3‐14 L‐1541 DI 0 5 12
YA1541ON Stormwater Recycle Pump On Status Figure 3‐14 L‐1541 DI 0 5 13
HS1551REM Aeration Blower Remote Status Figure 3‐12 L‐1551 DI 0 5 14
M1551ON Aeration Blower On Status Figure 3‐12 L‐1551 DI 0 5 15

M1601ON Polymer Mixer On Status Figure 3‐6 l‐1601 DI 0 6 0
M1601AUTO Polymer Mixer Auto Status Figure 3‐6 L‐1601 DI 0 6 1
PSH1641HIGH Polymer Feed Pump Discharge Pressure High  Alarm Figure 3‐6 L‐1641 DI 0 6 2
UPS1701ON BATT Control System UPS on Battery On Battery Alarm Figure 3‐13 L‐1701 DI 0 6 3
UPS1701FAIL Control System UPS General Alarm Fail Alarm Figure 3‐13 L‐1701 DI 0 6 4
HS1561REM W2 Well PumpHOA Switch  Remote Status Figure 3‐6 L‐1561 DI 0 6 5
M1561ON W2 Well Pump Status On Status Figure 3‐6 L‐1561 DI 0 6 6
ZS1625OPEN W2 Water Feed Solenoid Valve Open Status Figure 3‐6 L‐1625 DI 0 6 7
FS1625FLOW W2 Water Flow to Polymer System Flow Status Figure 3‐6 L‐1625 DI 0 6 8

SPARE L‐SPR DI DI 0 6 9
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Table 3‐4: PLC I/O List
Wyckoff/Eagle Harbor Groundwater Treatment Plant

Bainbridge Island, Washington

FUNCTION Volume VIII
DEVICE NO. DESCRIPTION FUNCTION TYPE Figure # DWG No. I/O TYPE RACK SLOT POINT

PROPOSED
PLC ADDRESS

SPARE L‐SPR DI DI 0 6 10
SPARE L‐SPR DI DI 0 6 11
SPARE L‐SPR DI DI 0 6 12
SPARE L‐SPR DI DI 0 6 13
SPARE L‐SPR DI DI 0 6 14
SPARE L‐SPR DI DI 0 6 15

SPARE L‐SPR DI DI 0 7 0
SPARE L‐SPR DI DI 0 7 1
SPARE L‐SPR DI DI 0 7 2
SPARE L‐SPR DI DI 0 7 3
SPARE L‐SPR DI DI 0 7 4
SPARE L‐SPR DI DI 0 7 5
SPARE L‐SPR DI DI 0 7 6
SPARE L‐SPR DI DI 0 7 7
SPARE L‐SPR DI DI 0 7 8
SPARE L‐SPR DI DI 0 7 9
SPARE L‐SPR DI DI 0 7 10
SPARE L‐SPR DI DI 0 7 11
SPARE L‐SPR DI DI 0 7 12
SPARE L‐SPR DI DI 0 7 13
SPARE L‐SPR DI DI 0 7 14
SPARE L‐SPR DI DI 0 7 15

JS1012STOP SPARE Stop Hold Figure 3‐4 L‐1012 DO 0 8 0
FV1021OPEN EQ Tank Discharge Valve Open Hold Figure 3‐4 L‐1021 DO 0 8 1
FV1021CLOSE (SPARE) Close Hold Figure 3‐4 L‐1021 DO 0 8 2
P1101RUN DAF Feed Pump 1 Run Hold Figure 3‐4 L‐1101 DO 0 8 3
P1102RUN DAF Feed Pump 2 Run Hold Figure 3‐4 L‐1102 DO 0 8 4
M1121BRUN DAF Package System Run Hold Figure 3‐5 L‐1121A DO 0 8 5
M1135RUN DAF Recycle Pump Run Hold Figure 3‐5 L‐1121A DO 0 8 6
P1241RUN Filter Feed Pump 1 Run Hold Figure 3‐7 L‐1241 DO 0 8 7
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DEVICE NO. DESCRIPTION FUNCTION TYPE Figure # DWG No. I/O TYPE RACK SLOT POINT

PROPOSED
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P1242RUN Filter Feed Pump 2 Run Hold Figure 3‐7 L‐1242 DO 0 8 8
HS1251RUN Froth Pump 1 Run Hold Figure 3‐7 L‐1251 DO 0 8 9
HS1252RUN Froth Pump 2 Run Hold Figure 3‐7 L‐1252 DO 0 8 10
M1260RUN Hydromation Deep Bed Filter Package System Run Hold Figure 3‐8 L‐1260A DO 0 8 11
FV1261OPEN HDBF Process Inlet Control Valve  Open Hold Figure 3‐8 L‐1260A DO 0 8 12
FV1262OPEN HDBF Process Discharge Control Valve  Open Hold Figure 3‐8 L‐1260A DO 0 8 13
FV1263OPEN HDBF Backwash Supply Control Valve  Open Hold Figure 3‐8 L‐1260B DO 0 8 14
FV1264OPEN HDBF Backwash Discharge Control Valve  Open Hold Figure 3‐8 L‐1260B DO 0 8 15

FV1265OPEN HDBF Recirculation Control Valve  Open Hold Figure 3‐8 L‐1260C DO 0 9 0
FV1266OPEN HDBF Vent Control Valve  Open Hold Figure 3‐8 L‐1260C DO 0 9 1
FV1267OPEN HDBF Backflow Valve Open Hold FS20169e02 L‐1260E DO 0 9 2
263LT HDBF Filter Fault Light Status Alarm FS20169e02 L‐1260F DO 0 9 3
264LT HDBF Filter Running Light Status Hold FS20169e02 L‐1260F DO 0 9 4
265LT HDBF Filtration Light Status Hold FS20169e02 L‐1260F DO 0 9 5
266LT HDBF Agitation Light Status Hold FS20169e02 L‐1260F DO 0 9 6
267LT HDBF Backwash Light Status Hold FS20169e02 L‐1260F DO 0 9 7
268LT HDBF Delay Cycle Light Status Hold FS20169e02 L‐1260F DO 0 9 8
269LT HDBF Recirculation Light Status Hold FS20169e02 L‐1260F DO 0 9 9
270LT HDBF Agitator Phase Monitor Tripped Light Status Alarm FS20169e02 L‐1260F DO 0 9 10
HS1351RUN Backwash Pump 1 Run Hold Figure 3‐10 L‐1351 DO 0 9 11
HS1352RUN Backwash Pump 2 Run Hold Figure 3‐10 L‐1352 DO 0 9 12
P1391RUN Decant Pump 1 Run Hold Figure 3‐13 L‐1391 DO 0 9 13
P1392RUN Decant Pump 2 Run Hold Figure 3‐13 L‐1392 DO 0 9 14
FV1451OPEN Dirty Backwash Tank Discharge Valve Open Hold Figure 3‐11 L‐1451 DO 0 9 15

FV1451CLOSE (SPARE) Close Hold Figure 3‐11 L‐1451 DO 0 10 0
HS1461RUN Backwash Recycle Pump Run Hold Figure 3‐11 L‐1461 DO 0 10 1
FV1531OPEN Stormwater Recycle Tank Discharge Valve Open Hold Figure 3‐14 L‐1531 DO 0 10 2
FV1531CLOSE (SPARE) Close Hold Figure 3‐14 L‐1531 DO 0 10 3
HS1541RUN Stormwater Recycle Pump Run Hold Figure 3‐14 L‐1541 DO 0 10 4
M1551RUN Aeration Blower Run Hold Figure 3‐12 L‐1551 DO 0 10 5
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Wyckoff/Eagle Harbor Groundwater Treatment Plant

Bainbridge Island, Washington

FUNCTION Volume VIII
DEVICE NO. DESCRIPTION FUNCTION TYPE Figure # DWG No. I/O TYPE RACK SLOT POINT

PROPOSED
PLC ADDRESS

P1640RUN Polymer Feed Pump Run Hold Figure 3‐6 L‐1640 DO 0 10 6
P1561RUN W2 Well Pump Run Hold Figure 3‐6 L‐1561 DO 0 10 7
Autodialer_TS1_1 Autodialer Alarm #1 UPS on Battery Alarm L‐SPR DO DO 0 10 8
Autodialer_TS1_2 Autodialer Alarm #2 General Plant Alarm Alarm L‐SPR DO DO 0 10 9

SPARE L‐SPR DO DO 0 10 10
SPARE L‐SPR DO DO 0 10 11
SPARE L‐SPR DO DO 0 10 12
SPARE L‐SPR DO DO 0 10 13
SPARE L‐SPR DO DO 0 10 14
SPARE L‐SPR DO DO 0 10 15

FIT1009FLOW Plant Influent Flow Flow Figure 3‐4 L‐1009 AI 0 16 0
LIT1011LEVEL Equalization Tank Level Level Figure 3‐4 L‐1011 AI 0 16 1
FIT1110FLOW DAF Feed Flow Flow Figure 3‐4 L‐1110 AI 0 16 2
LIT1131LEVEL DAF Effluent Chamber Level Level Figure 3‐5 L‐1211 AI 0 16 3
FIT1137FLOW DAF Recycle Flow Flow Figure 3‐5 L‐1137 AI 0 16 4
LIT1211LEVEL DAF Influent Chamber Level Level Figure 3‐5 L‐1211 AI 0 16 5
AIT1245TURB DAF Effluent Turbidity Turb Figure 3‐7 L‐1245 AI 0 16 6
DPIT1281PRESS DIF HDBF Differential Pressure Press Diff Figure 3‐8 L‐1260D AI 0 16 7

PT1282PRESS HDBF Discharge Pressure Pressuer Figure 3‐8 L‐1282 AI 0 17 0
PT1310PRESS GAC 1 Filter Influent Bypass Inlet Pressure Pressuer Figure 3‐9 L‐1310 AI 0 17 1
PT1311Press GAC 1 Discharge Pressure Pressuer Figure 3‐9 L‐1311 AI 0 17 2
PT1312Press GAC 2 Discharge Pressure Pressuer Figure 3‐9 L‐1312 AI 0 17 3
PT1313Press GAC 3 Discharge Pressure Pressuer Figure 3‐9 L‐1313 AI 0 17 4
PT1314Press GAC 4 Discharge Pressure Pressuer Figure 3‐9 L‐1314 AI 0 17 5
PT1315Press GAC 5 Discharge Pressure Pressuer Figure 3‐9 L‐1315 AI 0 17 6
FIT1321FLOW Plant Effluent Tank Inlet Flow Flow Figure 3‐10 L‐1321 AI 0 17 7

LIT1331LEVEL Effluent Tank Level Figure 3‐10 L‐1331 AI 0 18 0
FIT1371FLOW Backwash Flow Flow Figure 3‐10 L‐1371 AI 0 18 1
LIT1381LEVEL Froth Tank Level Figure 3‐13 L‐1381 AI 0 18 2
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Table 3‐4: PLC I/O List
Wyckoff/Eagle Harbor Groundwater Treatment Plant

Bainbridge Island, Washington

FUNCTION Volume VIII
DEVICE NO. DESCRIPTION FUNCTION TYPE Figure # DWG No. I/O TYPE RACK SLOT POINT

PROPOSED
PLC ADDRESS

LIT1421LEVEL Digester Tank Level Figure 3‐11 L‐1421 AI 0 18 3
LIT1441LEVEL Dirty Backwash Tank Level Figure 3‐11 L‐1441 AI 0 18 4
PIT1466PRESS Plant Process Air Pressure Pressure Figure 3‐12 L‐1466 AI 0 18 5
LIT1521LEVEL Stormwater Recycle Tank Level Figure 3‐14 L‐1521 AI 0 18 6
PIT1555PRESS Aeration Blower Discharge Pressure Pressure Figure 3‐12 L1555 AI 0 18 7

PIT1591PRESS Plant Water Pressure Pressure Figure 3‐6 L‐1591 AI 0 19 0
PIT1650PRESS Air Compressor Discharge Pressure Pressure Figure 3‐6 L‐1650 AI 0 19 1
LT1570LEVEL Plant Warer Storage Tank Level (Existing) Level Figure 3‐6 L‐1570 AI 0 19 2

SPARE L‐SPR AI AI 0 19 3
SPARE L‐SPR AI AI 0 19 4
SPARE L‐SPR AI AI 0 19 5
SPARE L‐SPR AI AI 0 19 6
SPARE L‐SPR AI AI 0 19 7

P1101SPEED DAF Feed Pump 1 Speed Figure 3‐4 L‐1101 AO 0 20 0
P1102SPEED DAF Feed Pump 2 Speed Figure 3‐4 L‐1102 AO 0 20 1
M1121CSPEED DAF Skimmer Speed Figure 3‐5 L‐1121B AO 0 20 2
M1121ASPEED DAF Flocculator Speed Figure 3‐5 L‐1121B AO 0 20 3

SPARE Figure 3‐5 L‐1132 AO 0 20 4
P1241SPEED Filter Feed Pump 1 Speed Figure 3‐7 L‐1241 AO 0 20 5
P1242SPEED Filter Feed Pump 2 Speed Figure 3‐7 L‐1242 AO 0 20 6
P1391SPEED Decant Pump 1 Speed Figure 3‐13 L‐1391 AO 0 20 7

P1392SPEED Decant Pump 2 Speed Figure 3‐13 L‐1392 AO 0 21 0
P1640SPEED Polymer Feed Pump Speed Figure 3‐6 L‐1640 AO 0 21 1

SPARE L‐SPR AO AO 0 21 2
SPARE L‐SPR AO AO 0 21 3
SPARE L‐SPR AO AO 0 21 4
SPARE L‐SPR AO AO 0 21 5
SPARE L‐SPR AO AO 0 21 6
SPARE L‐SPR AO AO 0 21 7
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1 

Fire alarm control panel Alarm 

1. Fire                                                           
2.Faulty fire/smoke detector            
3.Malfuctioning system 

1.  Follow Emergency action plan. 
2. Isolate Zone and replace sensor 
3. a) See Manufacturers Service Manual 
     b) Contact Response center so that they are aware     
of a malfunction. 
Refer to sequence of matrix operations – Table 3-5 for 
Fire alarm operations 

2 Fire alarm control panel Trouble 
1.Faulty fire/smoke detector           
2.Malfuctioning system 

1.  Isolate Zone and replace sensor 
2.a)See Manufacturers Service Manual 
   b) Contact Response center so that they are aware of       
a malfunction. 

3 DAF Emergency Eye Wash In Use 

1.Eyewash Inadvertently turned on              
2.Leaking valve or piping 
3.In-operative Flow switch 

1. Check status of eye was and turn off                            
2.Turn off water supply and  repair leak 
3. Calibrate, Repair/replace Pressure switch 

4 Plant Influent  Flow Low 

 
1. Set points are incorrect at HMI.                
2.  Well pumps inoperative or shut down 
3.  Incorrect valving. 
4.  Check for obstruction in influent piping. 
5.  Inoperative flow meter. 

1.  Make sure that set points in HMI are correct 
 2. Assure that well proper  pumps are operating and 
pumping 
3.  Assure that proper valves are Opened or Closed. 
4.  Clear obstructions. 
5.  Calibrate, repair or replace flow meter. See flow meter 
Operations Manual. 

5 Plant Influent Flow High 

1. Set points are incorrect in at HMI 
2. Excessive flow from extraction wells 
3.  Inoperative flow meter. 

1.  Make sure that set pints in HMI are correct for flow. 
2.  Assure that proper Extraction well pumps are 
operating. 
3.  Calibrate, repair or replace flow meter.  See flow meter 
operations Manual. 

6 DAF Feed pump flow Low 

1.  EQ tank level low 
2.  EQ tank Level set point incorrect. 
3.  DAF feed pump valves not open 
4.  DAF feed pump VFD in “LOCAL” 
control 
5.  Inoperative Flow meter 
6.  Inoperative DAF Feed pump 

1.  Check EQ tank level and make sure that there is 
sufficient volume in tank. 
2.  Assure that set points in HMI are correct and is set in 
‘AUTO” mode 
3.  Assure that all valves are in the correct position. 
4.  Make sure VFD is in “remote” control. 
5.  Calibrate, repair or replace flow meter.  See flow meter 



Table 3-5 – List of Alarms and Troubleshooting 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 

Page 2 of 10 

 Location Type Possible Cause Possible Remedy 

operations Manual. 
6.  See DAF feed pump manual for pump troubleshooting. 
 

7 DAF Feed pump flow High 

1.  EQ tank level set point incorrect 
2.  DAF feed pump VFD in “LOCAL” 
control 
3. Incorrect high speed setting or pump in 
manual mode 

1.  Assure that set points in HMI are correct. 
2.  Make sure VFD is in “remote” control. 
3. For #3 cause, ensure both 1 and 2 remedies are 
followed 
 

8 DAF Feed Pump 1 Fail 

 
 
Check VFD for fault condition 

 
Determine fault displayed on VFD and refer to VFD 
Operations manual for further troubleshooting. 

9 DAF Feed Pump 2 Fail 

 
 
Check VFD for fault condition 

Determine fault displayed on VFD and refer to VFD 
Operations manual for further troubleshooting. 

10 DAF Package System - Auger Fail 

1.  Overload tripped 
2.  Jam or obstruction 
3.  Faulty Auger Drive Motor 

1.  Reset Overload 
2.  Remove obstruction 
3.  Replace Drive Motor 
4.  See Manufacturers Manual 

11 DAF Froth Chamber  Low Froth Level 

Assure that froth pumps are running at proper speed and 
flow rate and level indicator is removed, checked and 
calibrated 
 

12 DAF Froth Chamber  High 
1. Froth Level 
2.  Obstructed Suction/Discharge piping. 

1.  a) assure that froth pumps are on 
     b)  assure that froth pumps are running at proper 
speed and flow rate and level indicator is removed, 
checked and calibrated 
2.  Clear obstructions from piping. 

13 DAF Package System - Skimmer Fail 

1.  Obstructed Skimmer 
2.  Skimmer Over torque 
3.  Motor Overload condition 
4.  Faulty Motor Drive 
5.  Broken/Misaligned Chain drive 

1.  Clear obstruction 
2.  Check torque adjustment/reset 
3.  Reset Overload 
4.  Repair/Replace Drive 
5.  Realign/replace Chain 
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14 Filter Press Emergency Eye Wash In Use 

1.Eyewash turned On                               
2.Leaking valve or piping 
3. Non-operative Flow switch 

1. Check status of eye was                           
2.Turn off, repair leak 
3. Calibrate, Repair/replace Pressure switch 

15 
Containment Area Emergency Eye 
Wash In Use 

1.Eyewash turned On                              
2.Leaking valve or piping 
3. Faulty flow switch 

1. Check status of eye was                            
2.Turn off, repair leak 
3. Calibrate, Repair/replace Flow switch 
 

16 Filter feed pump 1 Fail 

 
 
Check VFD for fault condition 

Determine fault displayed on VFD and refer to VFD 
Operations manual for further troubleshooting 

17 Filter feed pump 2 Fail 

 
 
Check VFD for fault condition 

Determine fault displayed on VFD and refer to VFD 
Operations manual for further troubleshooting 

18 HDBF Agitator Motor Overload Fail 1.  See manufactures manual 1.  See manufactures Manual.  

19 
HDBF Agitator Motor Phase 
Monitor Fail 

1.  Loss of power or partial loss of power. 
2.  Faulty Phase Monitor 
3.  HDBF system troubles 

1.  a) Check system supply power 
     b) Check all system circuit breaker san fuses. 
 
2.  Calibrate, Repair or Replace phase monitor.  
3.  See Manufactures manual.   
 

20 HDBF Differential Pressure High High 

1.  Backwash time set too long 
2.  Excessive solids 
3.  Faulty pressure sensors 

1.  Manually backwash unit, reset time or DP 
2.  Check DAF for proper operation and effluent turbidity. 
3.  Calibrate, repair, or replace pressure switch 
4.  Refer to Manufacturers manual. 

21 HDBF Filter Fault Light Status See Manufacturers Manual See Manufacturers Manual 

22 
HDBF Agitator Phase Monitor 
Tripped Light Status 

1.  Loss of phase 
2.  Under voltage 
3.  Uneven Phases 
4.  Over voltage 

1.  Check equipment line power 
2.  Calibrate, repair or Replace Phase monitor 

23 HDBF Plant Air Pressure Low 
1.  Low plant air supply pressure 
2.  HDBF regulator  

1.  Trouble shoot plant air system 
2. a) Regulator set to too low of pressure. 
    b) Faulty regulator 

24 Decant Pump 1 Fail   
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Check VFD for fault condition 

Determine fault displayed on VFD and refer to VFD 
Operations manual for further troubleshooting. 
 

25 Decant Pump 2 Fail 

 
 
Check VFD for fault condition 

 
Determine fault displayed on VFD and refer to VFD 
Operations manual for further troubleshooting. 
 

26 Containment Sump HI HI Level HIHI 

 1.  Faulty level sensor 
2.  Storm water tank level high 
3.  Improper valving 
4.  Pump failure 

1.  Visually check sump level 
2.  Pump down Storm water tank or redirect flow to dirty 
backwash tank 
3.  Assure that all proper valves are open. 
4.  a)  Pump not in “AUTO” position 
     b).  Seal failure 
     c). Pump over temperature. 
     d).Pump supply power 
 

27 
Polymer feed pump discharge 
pressure High 

1.  Obstructed Polymer feed line 
2.  Faulty pressure switch 
3.  Inoperative Polymer feed pump 

1.  Clear polymer feed line 
2.  Calibrate, Replace pressure switch 
3.  Calibrate, Repair/replace polymer pump. 

28 Control System UPS On Battery 1.  Power lose 1.  Check plant supply power 
29 Control System UPS Fail 1.  Inoperative UPS 2.  See Manufacturers Manual 

30 EQ Tank Hi level High 

1. DAF feed pumps  
2.  DAF controls and VFD control. 
3.  Set points are in-correct at HMI. 
4.  Faulty level detector 

1.  See DAF feed pump trouble shooting 
2.  Assure that feed pumps are in auto position on VFD 
and HMI 
3.  Verify level set point at HMI 
4. a)   Visually check EQ tank for proper level.                      
b)  Calibrate, Repair /Replace level detector  or electrical 
circuitry 

31 EQ Tank High High level HH 

1. DAF feed pumps  
2.  DAF controls and VFD control. 
3.  Set points are in-correct at HMI. 
4.  Faulty level detector 

1.  See DAF feed pump trouble shooting 
2.  Assure that feed pumps are in auto position on VFD 
and HMI 
3.  Verify level set point at HMI 
4. a)   Visually check EQ tank for proper level.                       
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b)  Repair /Replace level detector  or electrical circuitry 

32 EQ Tank Level Low Low 

1.  DAF controls and VFD controls 
2.  Set points are in-correct at HMI. 
3.  Faulty Level Detector 

1.  Assure that DAF pumps are in auto position on VFD   
and HMI 
2.   Verify level set point at HMI 
3.  a)   Visually check EQ tank for proper level.                     
b)  Calibrate, Repair /Replace level detector  or electrical 
circuitry 

33 EQ Tank Level Low low Low 

1.  DAF controls and VFD controls 
2.  Set points are in-correct at HMI. 
3.  Faulty Level Detector 

1.  Assure that DAF pumps are in auto position on VFD   
and HMI 
2.   Verify level set point at HMI 
3.  a)   Visually check EQ tank for proper level.                      
b)  Calibrate, Repair /Replace level detector  or electrical 
circuitry 

34 DAF effluent chamber Hi Level High 

 
1.  Filter Feed pump controls and VFD 
control. 
2.  Set points are in-correct at HMI. 
3.  Filter  feed pumps operation 
4.  Faulty level detector 

1.  Assure that filter feed pumps are in auto position at the 
DAF tank PID controller 
2.   Verify level set point at HMI 
3.   See filter feed pump trouble shooting under Volume II 
– Griswold pumps 
4. a)   Visually check DAF tank for proper level.                     
b)  Calibrate, Repair /Replace level detector  or electrical 
circuitry 

35 
DAF effluent chamber High-High 
level HH 

1.  Filter Feed pump controls and VFD 
control. 
2.  Set points are in-correct at HMI. 
3.  Filter  feed pumps operation 
4.  Faulty level detector 

1.  Assure that filter feed pumps are in auto position at the 
DAF tank PID controller 
2.   Verify level set point at HMI 
3.   See filter feed pump trouble shooting under Volume II 
– Griswold pumps  
4. a)   Visually check DAF tank for proper level.                     
b)  Calibrate, Repair /Replace level detector  or electrical 
circuitry 

36 Effluent Tank Inlet flow Low 

1. Set points are in-correct at HMI.     
2. Proper Valving     
3.  Blocked or restricted flow.  

1.  Make sure that set points in HMI are correct 
2.  Assure that all valves are in the proper positions 
3.  a) Check flow and pressers at HDBF filters. 
     b) Check flows and pressures at GAC units. 
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37 Effluent Tank Inlet flow High 
1. Set points are in-correct at HMI.  
2.   Proper Valving       

1.  Make sure that set points in HMI are correct 
2.  Assure that all valves are in the proper positions 
 

38 Effluent tank Hi Level High 

1.  Effluent Valve Closed 
2.  Effluent pipeline is obstructed 
3.  DAF Level set points incorrect. 
4.  Faulty level detector in DAF tank. 

1.  Assure that effluent valves are open 
2.  Remove obstruction from discharge line. 
3.  Check DAF level set point in HMI for correct setting. 
4.  Calibrate, repair or replace level detector. 
 

39 Effluent tank High-High level HH 

1.  Effluent Valve Closed 
2.  Effluent pipeline is obstructed 
3.  DAF Level set points incorrect. 
4.  Faulty level detector in DAF tank. 

1.  Assure that effluent valves are open 
2.  Remove obstruction from discharge line. 
3.  Check DAF level set point in HMI for correct setting. 
4.  Calibrate, repair or replace level detector. 
 

40 Effluent Tank Lo LO Faulty Level Detector in Effluent tank 

1.a.  Verify level in effluent tank. 
b.  Calibrate, repair or replace level detector 
 
 

41 Effluent Tank Lo Lo LO-LO Faulty Level Detector in Effluent tank 

1.a.  Verify level in effluent tank. 
b.  Calibrate, repair or replace level detector 
 

42 Froth tank Hi Level High 

 
1.  Incorrect level set point 
2.  Faulty level sensor in Froth tank.             
3.  Decant pumps not working 

1.  Assure that level set point is correct in HMI. 
2.  Calibrate, Repair/Replace level detector 
3.  a). Assure pump VFD is on and in remote 
     b). Check for Decant pump fault on VFD and refer to 
VFD operating instructions. 
 
 

43 Froth Tank High-High level HH 

 
1.  Incorrect level set point 
2.  Faulty level sensor in Froth tank.             
3.  Decant pumps not working 

1.  Assure that level set point is correct in HMI. 
2.  Calibrate, Repair/Replace level detector 
3.  a). Assure pump VFD is on and in remote 
     b). Check for Decant pump fault on VFD and refer to 
VFD operating instructions. 
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44 Froth tank Level LO LO 

1.   DAF controls and VFD control. 
2.  Set points are in-correct at HMI. 
3.  Faulty level detector 

1.  Assure that feed pumps are in auto position on VFD 
and HMI 
2.   Verify level set point at HMI 
3. a).   Visually check EQ tank for proper level.                      
b).  Calibrate, Repair /Replace level detector  or electrical 
circuitry 

45 Froth tank Level LO LO LO-LO 

1.   DAF controls and VFD control. 
2.  Set points are in-correct at HMI. 
3.  Faulty level detector 

1.  Assure that feed pumps are in auto position on VFD 
and HMI 
2.   Verify level set point at HMI 
3. a).   Visually check EQ tank for proper level.                      
b).  Calibrate, Repair /Replace level detector  or electrical 
circuitry 

46 Digester Tank Hi Level High 

1.  Level high 
2.  Inaccurate reading 
3. Faulty level detector 

1.  Manually pump out digester decant/solids 
2.  Manually check level of tank 
3.  Calibrate, repair or replace level detector 

47 Digester Tank High-High level HH 

1.  Level high 
2.  Inaccurate reading 
3.  Faulty level detector 

1.  Manually pump out digester decant/solids 
2.  Visually check level in Digester tank. 
3.  Calibrate, repair or replace level indicator. 

48 Dirty Backwash Tank Hi Level High 

1.  Level High 
2.  Inaccurate reading 
3.  Level Indicator 

1.  Suspend backwash operations and manually pump out 
digester decant/solids 
2.  Visually check level in Backwash tank 
3.  Calibrate, repair or replace level indicator. 

49 
Dirty Backwash Tank High-High 
level HH 

1.  Level High 
2.  Inaccurate reading 
3.  Level Indicator 

1.  Manually pump out digester decant/solids 
2.  Visually check level in Backwash tank 
3.  Calibrate, repair or replace level indicator. 
 

50 Dirty backwash Tank LO LO 

 
 
1.  Faulty level detector. 
2.  Assure that all valves are closed 

 
1. a).   Visually check EQ tank for proper level.                      
b). Calibrate Repair /Replace level detector  or electrical 
circuitry 
2.  Check and make sure that valves TS-01, TS-02 and 
TS/SS-01 are closed and not leaking. 
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51 Digester Tank LO LO 
1.  Faulty level detector. 
2.  Assure that all valves are closed 

 
1. a).   Visually check EQ tank for proper level.                      
b).  Repair /Replace level detector  or electrical circuitry 
2.  Check and make sure that valves DS-01 and DS-02  
are closed and there is no leakage. 

52 Storm water Recycle Hi Level High 

1.  Level High 
2.  Inaccurate reading 
3.  Level indicator 

1.  Pump out storm water tank 
2.  Visually check level in Stromwater tank. 
3.  Calibrate, repair or replace level indicator. 

53 
Storm water Recycle high-High 
level HH 

1.  Level High 
2.  Inaccurate reading 
3.  Level indicator 

1.  Pump out storm water tank 
2.  Visually check level in Stromwater tank. 
3.  Calibrate, repair or replace level indicator. 

54 Storm  water Recycle Tank Lo LO 
1.  Faulty level detector. 
2.  Assure that all valves are closed 

1. a).   Visually check EQ tank for proper level.                      
b).  Calibrate, Repair /Replace level detector  or electrical 
circuitry 
2.  Check and make sure that valves STW-09 and field 
drains are closed and  there is no leakage.  

55 Plant water Storage Level Low Low 

1.  Open valve or piping 
2.  Level sensor inoperative 
3.  Well pump inoperative 
4  Inaccurate reading 

 
1.  Close valve or repair piping. 
2.  Check level in tank 
3.  Assure well pump is running 
4.  Check well pump controls of tripped overload 

56 
Plant Water Level Storage Level 
Low-Low LL 

1.  Open valve or piping 
2.  Level sensor inoperative 
3.  Well pump inoperative 
4  Inaccurate reading 

1.  Close valve or repair piping. 
2.  Check level in tank 
3.  Assure well pump is running 
4.  Check well pump controls of tripped overload 

57 Plant water level High High 
1.  Incorrect set point in HMI 
2.  Level Indicator 

1.  Check set points in HMI  
2.  Calibrate, repair or replace level indicator. 

58 Plant water level High-High HH 
1.  Incorrect set point in HMI 
2.  Level Indicator 

1.  Check set points in HMI  
2.  Calibrate, repair or replace level indicator. 

59 
Air Compressor discharge 
pressure Low Low 

1.  Compressor shutdown 
2.  Faulty regulator 
3.  Inoperative Pressure switch 
4.  Leak in air system 

1.  Assure compressor is running and producing air 
2.  Readjust/replace air pressure regulator 
3.  Calibrate, repair or Replace pressure switch 
4.  Repair leaky system 



Table 3-5 – List of Alarms and Troubleshooting 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
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 Location Type Possible Cause Possible Remedy 

60 Plant Process Air Pressure Low Low 

1.  Compressor shutdown 
2.  Faulty regulator 
3.  Inoperative Pressure switch 
4.  Leak in air system 

1.  Assure compressor is running and producing air 
2.  Readjust/replace air pressure regulator 
3.  Calibrate, repair or Replace pressure switch 
4.  Repair leaky system 

61 Plant Water Pressure Low Low 

1.  Inoperative pressure pump 
2.  Faulty pressure switch 
3.  Tripped overload relay 

1.  Repair/Replace pressure pump 
2.  Calibrate, Repair/Replace pressure switch 
3.  Reset overload protective device 

62 Aeration Blower High Pressure High 
1.   Valves not open 
2.  Check level in digester tank 

1.  a) Make sure that all blower discharge valves are open 
2.  Pump down digester tank. 

63 FIT-1009 LO  (Total well flow) LO 

1.  Extraction well flow low 
2.  Obstructed piping from extraction wells 
3.  Faulty or inaccurate flow meter 

1.  Adjust extraction well(s) flow rate 
2.  Check and clear extraction well influent lines. 
3.  Troubleshoot, calibrate, repair or replace flow meter. 

64 FIT-1009 HI   (Total well flow) HI 
1.  Extraction well flow  
2.  Faulty or inaccurate flow meter 

1.  Adjust extraction well(s) flow rate 
2.  Troubleshoot, calibrate, repair or replace flow meter. 

65 
FIT-1110 LO  (DAF feed flow 
meter) LO 

1.   DAF feed pump VFD control in 
manual mode. 
2.  DAF feed pump coupling 
3.  DI-01 and DAF feed pump valves 
closed 
4.  Obstructed piping in filter feed lines. 
5.  Faulty level detector in EQ tank. 
6.  Faulty or inaccurate flow meter 

1.  Assure that VFD is in remote control AUTO position 
2.  Replace coupling 
3.  Assure that all valves are open in system 
4.  Clear obstruction 
5. a).   Visually check EQ tank for proper level.                      
b).  Repair /Replace level detector  or electrical circuitry 
6.  Troubleshoot, calibrate, repair or replace flow meter. 

66 
FIT 1110 HI   (DAF feed flow 
Meter) HI 

1.   Filter feed pump VFD control in 
manual mode 
2.  Faulty level detector in EQ tank. 
3.  Faulty or inaccurate flow meter 

1.  Assure that VFD is in remote control AUTO position 
2.. a).   Visually check EQ tank for proper level.                     
b).  Repair /Replace level detector  or electrical circuitry 
3.  Troubleshoot, Calibrate, repair or replace flow meter. 

67 
FIT 1321 LO  (Plant Effluent flow 
meter) LO 

1.   Filter feed pump VFD control in 
manual mode. 
2.  Filter feed pump coupling 
3.  Valve PLE-09 closed or partially open 
4.  Obstructed piping in filter feed lines. 
5.  Faulty level detector in effluent tank. 
6.  Faulty or inaccurate flow meter 

1. Assure that VFD is in remote control AUTO position 
2.  Replace coupling 
3.  Assure that valve PLE-09 is open in system 
4.  Clear obstruction 
5. a).   Visually check EQ tank for proper level.                      
b).  Repair /Replace level detector  or electrical circuitry 
6.  Troubleshoot, Calibrate, repair or replace flow meter. 



Table 3-5 – List of Alarms and Troubleshooting 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
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 Location Type Possible Cause Possible Remedy 

 

68 
FIT 1321 HI  (Plant Effluent flow 
meter) HI 

1.   Filter feed pump VFD control in 
manual mode. 
2.  Faulty level detector in effluent tank. 
3.  Faulty or inaccurate flow meter 

1. Assure that VFD is in remote control AUTO position 
2. a).   Visually check EQ tank for proper level.                      
b).  Repair /Replace level detector  or electrical circuitry 
3.  Troubleshoot, calibrate, repair or replace flow meter. 

69 
FIT 1371 LO  (Backwash Flow 
Meter) LO 

1.  Backwash pumps valves closed 
2.  Obstructed piping in filter feed lines. 
3.  DAF feed pump coupling 
4.  Faulty or inaccurate flow meter 

1.  Assure that all valves are open in system 
2.  Clear obstruction 
3.  Replace coupling 
4.  Troubleshoot, repair or replace flow meter. 

70 
FIT 1371 HI  (Backwash Flow 
Meter) HI Valve Throttled incorrectly 1.  Throttle valve to correct flow 
*Always refer to Manufacturers Manual for further information and trouble shooting procedures. 



Table 3-6: Operator Set Points
11/17/2008

Wyckoff/Eagle Harbor Groundwater Treatment Plant
Bainbridge Island, Washington

Equipment Transmitter Set Point Setting Units

Plant Influent Flow FIT1009 HIHI 150.0 GPM
HI 150.0
LO 0.0
LOLO 0.0

EQ Tank Level LIT1011 HIHI 23.0 Feet
HI 22.0
LO 5.5
LOLO 4.5

DAF Feed Flow FIT1110 HIHI 150.0 GPM
HI 150.0
LO 0.0
LOLO 0.0

Media Filter Differential Pressure DPIT1281 HIHI 30.0 PSIG
HI 20.0
LO 0.0
LOLO 0.0

Media Filter Discharge Pressure DPIT1282 HIHI 30.0 PSIG
HI 20.0
LO 0.0
LOLO 0.0

Effluent Tank Level LIT1331 HIHI 22.0 Feet
HI 21.0
LO 4.0
LOLO 2.0

Plant Effluent Flow FIT1321 HIHI 150.0 GPM
HI 150.0
LO 0.0
LOLO 0.0

Backwash Flow FIT1371 HIHI 700.0 GPM
HI 700.0
LO 0.0
LOLO 0.0

Froth Tank Level LIT1381 HIHI 5.0 Feet
HI 4.0
LO 2.0
LOLO 1.0



Table 3-6: Operator Set Points
11/17/2008

Wyckoff/Eagle Harbor Groundwater Treatment Plant
Bainbridge Island, Washington

Equipment Transmitter Set Point Setting Units

Aeration Blower Discharge Pressure PIT1555 HIHI 5.0 PSIG
HI 5.0
LO 0.0
LOLO 0.0

Digester Tank Level LIT1421 HIHI 13.0 Feet
HI 12.0
LO 2.0
LOLO 1.0

Dirty Backwash Tank Level LIT1441 HIHI 12.5 Feet
HI 11.5
LO 2.5
LOLO 1.5

Stormwater/Recycle Tank Level LIT1521 HIHI 16.5 Feet
HI 15.5
LO 2.0
LOLO 1.0

Air Compressor Discharge Pressure PT1650 HIHI 150.0 PSIG
HI 150.0
LO 90.0
LOLO 0.0

Plant Process Air Pressure PT1466 HIHI 150.0 PSIG
HI 150.0
LO 90.0
LOLO 0.0

Plant Water Storage Tank Level LIT1570 HIHI 8.5 Feet
HI 7.5
LO 2.5
LOLO 1.5

Plant Water Pressure PIT1591 HIHI 100.0 PSIG
HI 100.0
LO 45.0
LOLO 0.0
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Table 4-1: Normal Operations – EQ Tanks, DAF and DAF Effluent Systems 
(Figures 3-4, 3-5, 3-6 and 3-7) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments/Location 

PLI-01 Plug Open Isolation valve to EQ tank 
STW-13 Plug Open Recycle water from stormwater 

recycle pump 
STW-V03 Ball Closed Storm water recycle line vent 
NAPL-01 Plug Closed LNAPL draw off 
NAPL-02 Plug Closed DNAPL draw off 

BWR/FI/RCY-01 Plug Open Filter feed pump recycle 
PLE/RCY-01 Plug Closed Plant effluent recycle 

FRE-07 Plug Open Froth Tank decant 
PLI-D01 Ball Closed Influent line drain 

STW-D05 Ball Closed Storm water recycle line drain 
DI-01 Pneumatic plug 

valve (FV-
1021) 

Open From equalization tank to DAF 
feed pumps 

SP-1 Sample Port Closed Sample port prior to DAF feed 
DI-02 Plug Open 3 inch DI line associated with 

DAF feed pump 
DI-05 Plug Open Spare DAF Feed Pump valve 
DI-03 Swing Check Check  
DI-04 Plug Open 3 inch DI line associated with 

DAF feed pump 
DI-06 Swing Check Check Spare DAF Feed Pump valve 
DI-07 Plug Open Spare DAF Feed Pump valve 
DI-08 Plug Open 3 inch DI line after DAF feed 

pump 
DI-09 Plug Open 3 inch DI line after DAF feed 

pump 
DI-10 Plug Open 3 inch DI line prior to DAF unit 
FRI-01 Diaphragm Open 1 inch froth line FRI from DAF 

unit 
FRI-02 Diaphragm Open 1 inch froth line FRI from DAF 

unit 
DAF-D01 Diaphragm Closed DAF unit drain 
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Table 4-1: Normal Operations – EQ Tanks, DAF and DAF Effluent Systems 
(Figures 3-4, 3-5, 3-6 and 3-7) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments/Location 

DAF-D02 Diaphragm Closed DAF unit drain 
DE-01 Plug Open 3 inch DE line after DAF unit 
SP-2 Sample Port Closed DAF effluent sample 

DR-03 Diaphragm Open 2 inch recycle line from air 
saturation tank to DAF unit 

DR-04 Gate Regulated 
Side Pressure 

Control 

Open Recycle line from recycle pump to 
DAF unit 

DR-05 Ball Open Recycle line from recycle pump to 
DAF unit 

AHP-09 Ball Open High pressure air from air receiver 
AHP-10 Gate Open High pressure air from air receiver 
AHP-11 Needle Open High pressure air from air receiver 
AHP-12 Ball Open High pressure air from air receiver 
AHP-13 Ball Open High pressure air from air receiver 
AHP-14 Ball Open High pressure air from air receiver 
DR-01 Diaphragm Open Recycle line from DAF prior to 

recycle pump 
DR-D01 Diaphragm Closed Recycle line drain from DAF prior 

to recycle pump 
DR-02 Diaphragm Open Recycle line to air saturation tank 

DR-V01 Ball Closed Air saturation tank vent 
DR-D02 Butterfly Closed Air saturation tank drain 
FRI-03 Plug Open Froth Pump #1 
FRI-04 Pressure Open Froth Pump #1 
FRI-05 Check Check Froth Pump #1 
FRI-06 Plug Open Froth Pump #1 
FRI-07 Plug Open Froth Pump #2 
FRI-08 Pressure Open Froth Pump #2 
FRI-09 Check Check Froth Pump #2 
FRI-10 Plug Open Froth Pump #2 
DE-02 Plug Open Filter feed pump #1 
DE-03 Check Check Filter feed pump #1 
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Table 4-1: Normal Operations – EQ Tanks, DAF and DAF Effluent Systems 
(Figures 3-4, 3-5, 3-6 and 3-7) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments/Location 

DE-04 Plug Open Filter feed pump #1 
DE-05 Plug Open Filter feed pump #2 
DE-06 Check Check Filter feed pump #2 
DE-07 Plug Open Filter feed pump #2 
DE-08 Plug Open DAF effluent 

FI/SA-01 Plug Open Prior to turbidimeter 
FI/SA-02 Pressure Open Prior to turbidimeter 

FI-01 Plug See 
comments 

Closed during recirculation and 
Open during HDBF operation 

FI/RCY-01 Plug See 
comments 

Open during recirculation and 
Closed during HDBF operation 
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Table 4-2: Normal Operations - Hydromation Bed Filtration System  
(Figure 3-8) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments/Location 

PCV-1271 Regulated gate  Open Instrument air supply 
V-116 Ball Open Instrument air supply 

AV-1266 Ball Closed Vent line 
PRV-100 Pressure relief Closed Vent line 

V-110 Ball Closed Media drain 
V-107 Ball Closed Filter backwash effluent vent 
V-108 Ball – Sample Port Closed Backwash discharge 

AV-1264 Ball Closed Backwash discharge effluent 
V-115 Plug Closed Filter backwash effluent 

V-106 (SP-3) Ball – Sample port Closed Filter influent 
V-103 Ball Closed Isolation valve 
V-102 Ball Closed Filter inlet pressure 
V-104 Ball Closed Isolation valve 
V-109 Ball Closed Filter drain 

V-105 (SP-4) Ball – Sample port Closed Filter discharge sampling 
AV-1267 Ball Closed Isolation Valve (backwash) 
AV-1263 Ball Closed Backwash supply 

V-114 Plug Closed Backwash supply 
AV-1261 Ball Open Filter influent from filter feed 

pumps 
V-113 Plug Open Filter influent from filter feed 

pumps 
AV-1262 Ball Open Filter effluent from filter  

V-112 Plug Open Filter effluent from filter  
AV-1265 Ball Closed Recirculation forward flush 

effluent 
V-111 Ball Closed Forward flush effluent 
SP-15 Sample Ports Closed HDBF Backwash effluent 
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Table 4-3: Backwash Operation - Hydromation Bed Filtration System  
(Figures 3-8 and 3-10) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
Backwash Operation Cycle takes approximately 12 minutes and is initiated based upon 
differential pressure across the filter system measured at DPIT-1281 (Pressure difference 
between P-100 and P-101).  The forward flush recirculation is done immediately after the 
backwash operation and takes approximately 2 minutes 
 

VALVE# TYPE POSITION Comments/Location 

PCV-1271 Regulated gate  Open Instrument air supply 
V-116 Ball Open Instrument air supply 

AV-1266 Ball Closed Vent line 
PRV-100 Pressure relief Closed Vent line 

V-110 Ball Closed Media drain 
V-107 Ball Closed Filter backwash effluent line 
V-108 Ball – Sample Port Closed Backwash discharge 

AV-1264 Ball Open Backwash discharge effluent 
V-115 Plug Open Filter backwash effluent 

V-106 (SP-3) Ball – Sample port Closed Filter influent 
V-103 Ball Closed Isolation valve 
V-102 Ball Open Filter inlet pressure 
V-104 Ball Closed Isolation valve 
V-109 Ball Closed Filter drain 

V-105 (SP-4) Ball – Sample port Closed Filter discharge sampling 
AV-1267 Ball Open Isolation Valve (backwash) 
AV-1263 Ball Open Backwash supply 

V-114 Plug Open Backwash supply 
AV-1261 Ball Closed Filter influent from filter 

feed pumps 
V-113 Plug Closed Filter influent from filter 

feed pumps 
AV-1262 Ball Closed Filter effluent from filter  

V-112 Plug Closed Filter effluent from filter  
AV-1265 Ball Closed Recirculation forward flush 

effluent 
V-111 Ball Closed Forward flush effluent 
SP-15 Sample Port Closed Backwash effluent 
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Tables 4-4-a: Normal Operations - GAC System (Figure 3-9) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 
Carbon Vessels in Series – GAC-1, GAC-2 and GAC-3 operation combination 
Carbon Vessels – GAC-4 and GAC-5 in stand-by mode 
 

VALVE# TYPE POSITION Comments/Location 

FI/BYP-02 Plug Closed Bypasses filter system 

FE-02 Plug Closed Common header for 
influent from filters 

FE-04 Plug Closed Common header for 
influent from filters 

FE-06 Plug Closed Common header for 
influent from filters 

FE-07 Plug Closed Common header for 
influent from filters 

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed Common top effluent 
header 

PLE-06 Plug Closed Common top effluent 
header 

PLE-07 Plug Open Common effluent 

PLE-08 Plug Closed Common effluent 

PLE-09 Plug Open Effluent from GAC 
system 

SP-10 Sample Port Closed Plant effluent after GACs 

BWE/FFS-02 Plug Closed GAC-1 

GAC 1-I01 Plug Closed From GAC-5 

FE-01 Plug Open GAC-1 influent 

SP-5 Sample Port Closed GAC-1 effluent 

BWS/FFE-02 Plug Closed GAC-1 

GAC1-E01 Plug Open GAC-1 effluent 
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Tables 4-4-a: Normal Operations - GAC System  
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

PLE-01 Plug Closed GAC-1 to common top 
effluent header 

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

BWE/FFS-03 Plug Closed GAC-2 

GAC 2-I01 Plug Closed From GAC-5 

FE-03 Plug Open GAC-2 influent 

SP-6 Sample Port Closed GAC-2 effluent 

BWS/FFE-03 Plug Closed GAC-2 

GAC 2-E02 Plug Closed GAC-2 

PLE-02 Plug Closed Influent to GAC-2 from 
GAC-1 

PLE-04 Plug Closed Effluent from GAC-2 to 
top common header 

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

BWE/FFS-04 Plug Closed GAC-3 

FE-05 Plug Open GAC-3 influent 

 



 4

Tables 4-4-a: Normal Operations - GAC System 
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

SP-7 Sample Port Closed GAC-3 effluent 

BWS/FFE-04 Plug Closed GAC-3 

GAC3-E01 Plug Closed GAC-3 effluent 

PLE-05 Plug Closed Effluent from GAC-3 to 
top common header 

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

BWE/FFS-05 Plug Closed GAC-4 

GAC 4-I01 Plug Closed GAC-4 influent 

SP-8 Sample Port Closed GAC-4 effluent 

BWS/FFE-05 Plug Closed GAC-4 

GAC4-E01 Plug Closed GAC-4 effluent 

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

BWE/FFS-06 Plug Closed GAC-5 

GAC 5-I01 Plug Closed GAC-5 influent 

SP-9 Sample Port Closed GAC-5 effluent 
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Tables 4-4-a: Normal Operations - GAC System  

(Figure 3-9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 

BWS/FFE-06 Plug Closed GAC-5 

GAC5-E01 Plug Closed GAC-5 effluent 

GAC5-E02 Plug Closed GAC-5 effluent 

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-4-b: Normal Operations - GAC System (Figure 3-9) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 
Carbon Vessels in Series – GAC-2, GAC-3 and GAC-4 operation combination 
Carbon Vessels – GAC-1 and GAC-5 in stand-by mode 
 

VALVE# TYPE POSITION Comments/Location 
FI/BYP-02 Plug Closed Bypasses filter system 

FE-02 Plug Open Common header for 
influent from filters 

FE-04 Plug Closed Common header for 
influent from filters 

FE-06 Plug Closed Common header for 
influent from filters 

FE-07 Plug Closed Common header for 
influent from filters 

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed Common top effluent 
header 

PLE-06 Plug Closed Common top effluent 
header 

PLE-07 Plug Closed Common effluent 

PLE-08 Plug Open Common effluent 

PLE-09 Plug Open Effluent from GAC 
system 

SP-10 Sample Port Closed  

BWE/FFS-02 Plug Closed GAC-1 

GAC 1-I01 Plug Closed To GAC-1 from GAC-5 

FE-01 Plug Closed GAC-1 

SP-5 Sample Port Closed GAC-1 

BWS/FFE-02 Plug Closed GAC-1 

GAC1-E01 Plug Closed GAC-1 

PLE-01 Plug Closed GAC-1 to common top 
effluent header 
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Table 4-4-b: Normal Operations - GAC System  
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

BWE/FFS-03 Plug Closed GAC-2 

GAC 2-I01 Plug Closed To GAC-2 from GAC-5 

FE-03 Plug Open GAC-2 

SP-6 Sample Port Closed GAC-2 

BWS/FFE-03 Plug Closed GAC-2 

GAC2-E02 Plug Open GAC-2 

PLE-02 Plug Closed Influent to GAC-2 from 
GAC-1 

PLE-04 Plug Closed Effluent from GAC-2 to 
top common header 

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

BWE/FFS-04 Plug Closed GAC-3 

FE-05 Plug Open GAC-3 

SP-7 Sample Port Closed GAC-3 
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Table 4-4-b: Normal Operations - GAC System  
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

BWS/FFE-04 Plug Closed GAC-3 

GAC3-E01 Plug Open GAC-3 

PLE-05 Plug Closed Effluent from GAC-3 to 
top common header 

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

BWE/FFS-05 Plug Closed GAC-4 

GAC 4-I01 Plug Open GAC-4 

SP-8 Sample Port Closed GAC-4 

BWS/FFE-05 Plug Closed GAC-4 

GAC4-E01 Plug Closed GAC-4 

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

BWE/FFS-06 Plug Closed GAC-5 

GAC 5-I01 Plug Closed GAC-5 

SP-9 Sample Port Closed GAC-5 

BWS/FFE-06 Plug Closed GAC-5 
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Table 4-4-b: Normal Operations - GAC System  
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

GAC5-E01 Plug Closed GAC-5 

GAC5-E02 Plug Closed GAC-5 

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-4-c: Normal Operations - GAC System (Figure 3-9) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

Carbon Vessels in Series – GAC-3, GAC-4 and GAC-5 operation combination 
Carbon Vessels – GAC-1 and GAC-2 in stand-by mode 
 

VALVE# TYPE POSITION Comments/Location 
FI/BYP-02 Plug Closed Bypasses filter system 

FE-02 Plug Open Common header for 
influent from filters 

FE-04 Plug Open Common header for 
influent from filters 

FE-06 Plug Closed Common header for 
influent from filters 

FE-07 Plug Closed Common header for 
influent from filters 

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed Common top effluent 
header 

PLE-06 Plug Closed Common top effluent 
header 

PLE-07 Plug Closed Common effluent 

PLE-08 Plug Closed Common effluent 

PLE-09 Plug Open Effluent from GAC 
system 

SP-10 Sample Port Closed  

BWE/FFS-02 Plug Closed GAC-1 

GAC 1-I01 Plug Closed To GAC-1 from GAC-5 

FE-01 Plug Closed GAC-1 

SP-5 Sample Port Closed GAC-1 

BWS/FFE-02 Plug Closed GAC-1 

GAC1-E01 Plug Closed GAC-1 

PLE-01 Plug Closed GAC-1 to common top 
effluent header 
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Table 4-4-c: Normal Operations - GAC System  
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

BWE/FFS-03 Plug Closed GAC-2 

GAC 2-I01 Plug Closed GAC-2 

FE-03 Plug Closed GAC-2 

SP-6 Sample Port Closed GAC-2 

BWS/FFE-03 Plug Closed GAC-2 

GAC2-E02 Plug Closed GAC-2 

PLE-02 Plug Closed Influent to GAC-2 from 
GAC-1 

PLE-04 Plug Closed Effluent from GAC-2 to 
top common header 

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

BWE/FFS-04 Plug Closed GAC-3 

FE-05 Plug Open GAC-3 

SP-7 Sample Port Closed GAC-3 
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Table 4-4-c: Normal Operations - GAC System  
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

BWS/FFE-04 Plug Closed GAC-3 

GAC3-E01 Plug Open GAC-3 

PLE-05 Plug Closed Effluent from GAC-3 to 
top common header 

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

BWE/FFS-05 Plug Closed GAC-4 

GAC 4-I01 Plug Open GAC-4 

SP-8 Sample Port Closed GAC-4 

BWS/FFE-05 Plug Closed GAC-4 

GAC4-E01 Plug Open GAC-4 

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

BWE/FFS-06 Plug Closed GAC-5 

GAC 5-I01 Plug Open GAC-5 

SP-9 Sample Port Closed GAC-5 

BWS/FFE-06 Plug Closed GAC-5 
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Table 4-4-c: Normal Operations - GAC System 
(Figure 3-9) (continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

GAC5-E01 Plug Open GAC-5 

GAC5-E02 Plug Closed GAC-5 

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-4-d: Normal Operations - GAC System (Figure 9) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 
Carbon Vessels in Series – GAC-4, GAC-5 and GAC-1 operation combination 
Carbon Vessels – GAC-2 and GAC-3 in stand-by mode 
 

VALVE# TYPE POSITION Comments/Location 
FI/BYP-02 Plug Closed Bypasses filter system 

FE-02 Plug Open Common header for 
influent from filters 

FE-04 Plug Open Common header for 
influent from filters 

FE-06 Plug Open Common header for 
influent from filters 

FE-07 Plug Closed Common header for 
influent from filters 

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Open Common top effluent 
header 

PLE-06 Plug Open Common top effluent 
header 

PLE-07 Plug Closed Common effluent 

PLE-08 Plug Closed Common effluent 

PLE-09 Plug Open Effluent from GAC 
system 

SP-10 Sample Port Closed  

BWE/FFS-02 Plug Closed GAC-1 

GAC 1-I01 Plug Open To GAC-1 from GAC-5 

FE-01 Plug Closed GAC-1 

SP-5 Sample Port Closed GAC-1 

BWS/FFE-02 Plug Closed GAC-1 

GAC1-E01 Plug Closed GAC-1 

PLE-01 Plug Open GAC-1 to common top 
effluent header 
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Table 4-4-d: Normal Operations - GAC System (Figure 9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
PLE-01 Plug Open GAC-1 to common top 

effluent header 
GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

BWE/FFS-03 Plug Closed GAC-2 

GAC 2-I01 Plug Closed To GAC-2 from GAC-5 

FE-03 Plug Closed GAC-2 

SP-6 Sample Port Closed GAC-2 

BWS/FFE-03 Plug Closed GAC-2 

GAC2-E02 Plug Closed GAC-2 

PLE-02 Plug Closed Influent to GAC-2 from 
GAC-1 

PLE-04 Plug Closed Effluent from GAC-2 to 
top common header 

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

BWE/FFS-04 Plug Closed GAC-3 

FE-05 Plug Closed GAC-3 

SP-7 Sample Port Closed GAC-3 
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Table 4-4-d: Normal Operations - GAC System (Figure 9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
BWS/FFE-04 Plug Closed GAC-3 

GAC3-E01 Plug Closed GAC-3 

PLE-05 Plug Closed Effluent from GAC-3 to 
top common header 

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

BWE/FFS-05 Plug Closed GAC-4 

GAC 4-I01 Plug Open GAC-4 

SP-8 Sample Port Closed GAC-4 

BWS/FFE-05 Plug Closed GAC-4 

GAC4-E01 Plug Open GAC-4 

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

BWE/FFS-06 Plug Closed GAC-5 

GAC 5-I01 Plug Open GAC-5 

SP-9 Sample Port Closed GAC-5 

BWS/FFE-06 Plug Closed GAC-5 
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Table 4-4-d: Normal Operations - GAC System (Figure 9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
GAC5-E01 Plug Closed GAC-5 

GAC5-E02 Plug Open GAC-5 

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-4-e: Normal Operations - GAC System (Figure 9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 
Carbon Vessels in Series – GAC-5, GAC-1 and GAC-2 operation combination 
Carbon Vessels – GAC-3 and GAC-4 in stand-by mode 
 

VALVE# TYPE POSITION Comments/Location 
FI/BYP-02 Plug Closed Bypasses filter system 

FE-02 Plug Open Common header for 
influent from filters 

FE-04 Plug Open Common header for 
influent from filters 

FE-06 Plug Open Common header for 
influent from filters 

FE-07 Plug Open Common header for 
influent from filters 

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed Common top effluent 
header 

PLE-06 Plug Open Common top effluent 
header 

PLE-07 Plug Closed Common effluent 

PLE-08 Plug Closed Common effluent 

PLE-09 Plug Open Effluent from GAC 
system 

SP-10 Sample Port Closed  

BWE/FFS-02 Plug Closed GAC-1 

GAC 1-I01 Plug Open To GAC-1 from GAC-5 

FE-01 Plug Closed GAC-1 

SP-5 Sample Port Closed GAC-1 

BWS/FFE-02 Plug Closed GAC-1 

GAC1-E01 Plug Open GAC-1 

PLE-01 Plug Closed GAC-1 to common top 
effluent header 
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Table 4-4-e: Normal Operations - GAC System (Figure 9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

BWE/FFS-03 Plug Closed GAC-2 

GAC 2-I01 Plug Closed To GAC-2 from GAC-5 

FE-03 Plug Open GAC-2 

SP-6 Sample Port Closed GAC-2 

BWS/FFE-03 Plug Closed GAC-2 

GAC2-E02 Plug Closed GAC-2 

PLE-02 Plug Closed Influent to GAC-2 from 
GAC-1 

PLE-04 Plug Open Effluent from GAC-2 to 
top common header 

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

BWE/FFS-04 Plug Closed GAC-3 

FE-05 Plug Closed GAC-3 

SP-7 Sample Port Closed GAC-3 

BWS/FFE-04 Plug Closed GAC-3 
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Table 4-4-e: Normal Operations - GAC System (Figure 9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
GAC3-E01 Plug Closed GAC-3 

PLE-05 Plug Closed Effluent from GAC-3 to 
top common header 

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

BWE/FFS-05 Plug Closed GAC-4 

GAC 4-I01 Plug Closed GAC-4 

SP-8 Sample Port Closed GAC-4 

BWS/FFE-05 Plug Closed GAC-4 

GAC4-E01 Plug Closed GAC-4 

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

BWE/FFS-06 Plug Closed GAC-5 

GAC 5-I01 Plug Open GAC-5 

SP-9 Sample Port Closed GAC-5 

BWS/FFE-06 Plug Closed GAC-5 

GAC5-E01 Plug Closed GAC-5 
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Table 4-4-e: Normal Operations - GAC System (Figure 9) (continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
GAC5-E02 Plug Open GAC-5 

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-5-a: Backwash Operations - GAC-1 System (Figures 3-8, 3-9 
 and 3-10) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

FI/BYP-02 Plug Closed  

FE-02 Plug Closed  

FE-04 Plug Closed  

FE-06 Plug Closed  

FE-07 Plug Closed  

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed  

PLE-06 Plug Closed  

PLE-07 Plug Closed  

PLE-08 Plug Closed  

SP-10  Sample 
Port 

Closed  

       

BWE/FFS-01   Open  

BWS/FFE-01   Closed  

SP-16 Sample Port Closed Backwash effluent from 
carbon units 

BWS-01 Plug Open Valve after effluent tank 

BWS-02 Plug Open 1st Backwash Pump 

BWS-V02  Ball Closed  

BWS-03  Swing 
Check 

Check 1st Backwash Pump 

BWS-V03 Ball  Closed  
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Table 4-5-a: Backwash Operations - GAC-1 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 
BWS-04  Plug Open 1st Backwash Pump 

BWS-05  Plug Open 2nd Backwash Pump 

BWS-06 Swing 
Check  

Check 2nd Backwash Pump 

BWS-07  Plug Open 2nd Backwash Pump 

       

BWE/FFS-02 Plug Open All valves for GAC-1 

GAC 1-I01 Plug Closed  

FE-01 Plug Closed  

SP-5 Sample Port Closed  

BWS/FFE-02 Plug Open  

GAC1-E01 Plug Closed  

PLE-01 Plug Closed  

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

    
BWE/FFS-03 Plug Closed All valves for GAC-2 

GAC 2-I01 Plug Closed  

FE-03 Plug Closed  

SP-6 Sample Closed  
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Table 4-5-a: Backwash Operations - GAC-1 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 
VALVE# TYPE POSITION Comments/Location 

BWS/FFE-03 Plug Closed  

GAC2-E02 Plug Closed  

PLE-02 Plug Closed  

PLE-04 Plug Closed  

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

    
BWE/FFS-04 Plug Closed All valves for GAC-3 

FE-05 Plug1 Closed  

SP-7 Sample Closed  

BWS/FFE-04 Plug Closed  

GAC3-E01 Plug Closed  

PLE-05 Plug Closed  

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

    
BWE/FFS-05 Plug Closed All valves for GAC-4 
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Table 4-5-a: Backwash Operations - GAC-1 System  

(Figures 3-8, 3-9 and 3-10) (Continued) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
GAC 4-I01 Plug Closed  

SP-8 Sample Closed  

BWS/FFE-05 Plug Closed  

GAC4-E01 Plug Closed  

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

    
BWE/FFS-06 Plug Closed All valves for GAC-5 

GAC 5-I01 Plug Closed  

SP-9 Sample Closed  

BWS/FFE-06 Plug Closed  

GAC5-E01 Plug Closed  

GAC5-E02 Plug Closed  

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-5-b: Backwash Operations - GAC-2 System  

(Figures 3-8, 3-9 and 3-10)  
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments 

FI/BYP-02 Plug Closed  

FE-02 Plug Closed  

FE-04 Plug Closed  

FE-06 Plug Closed  

FE-07 Plug Closed  

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed  

PLE-06 Plug Closed  

PLE-07 Plug Closed  

PLE-08 Plug Closed  

SP-10  Sample Port Closed  

       

BWE/FFS-01   Open  

BWS/FFE-01   Closed  

SP-16 Sample Port Closed Backwash effluent from 
carbon units 

BWS-01 Plug Open Valve after effluent tank 

BWS-02 Plug Open 1st Backwash Pump 

BWS-V02  Ball Closed  

BWS-03  Swing Check Check 1st Backwash Pump 

BWS-V03 Ball  Closed  

BWS-04  Plug Open 1st Backwash Pump 
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Table 4-5-b: Backwash Operations - GAC-2 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

BWS-05  Plug Open 2nd Backwash Pump 

BWS-06 Swing Check  Check 2nd Backwash Pump 

BWS-07  Plug Open 2nd Backwash Pump 

       

BWE/FFS-02 Plug Closed All valves for GAC-1 

GAC 1-I01 Plug Closed  

FE-01 Plug Closed  

SP-5 Sample Port Closed  

BWS/FFE-02 Plug Closed  

GAC1-E01 Plug Closed  

PLE-01 Plug Closed  

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

    
BWE/FFS-03 Plug Open All valves for GAC-2 

GAC 2-I01 Plug Closed  

FE-03 Plug Closed  

SP-6 Sample Closed  

BWS/FFE-03 Plug Open  
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Table 4-5-b: Backwash Operations - GAC-2 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC2-E02 Plug Closed  

PLE-02 Plug Closed  

PLE-04 Plug Closed  

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

    
BWE/FFS-04 Plug Closed All valves for GAC-3 

FE-05 Plug1 Closed  

SP-7 Sample Closed  

BWS/FFE-04 Plug Closed  

GAC3-E01 Plug Closed  

PLE-05 Plug Closed  

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

    
BWE/FFS-05 Plug Closed All valves for GAC-4 
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Table 4-5-b: Backwash Operations - GAC-2 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC 4-I01 Plug Closed  

SP-8 Sample Closed  

BWS/FFE-05 Plug Closed  

GAC4-E01 Plug Closed  

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

    
BWE/FFS-06 Plug Closed All valves for GAC-5 

GAC 5-I01 Plug Closed  

SP-9 Sample Closed  

BWS/FFE-06 Plug Closed  

GAC5-E01 Plug Closed  

GAC5-E02 Plug Closed  

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-5-c: Backwash Operations - GAC-3 System  
(Figures 3-8, 3-9 and 3-10) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

FI/BYP-02 Plug Closed  

FE-02 Plug Closed  

FE-04 Plug Closed  

FE-06 Plug Closed  

FE-07 Plug Closed  

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed  

PLE-06 Plug Closed  

PLE-07 Plug Closed  

PLE-08 Plug Closed  

SP-10  Sample Port Closed  

       

BWE/FFS-01   Open  

BWS/FFE-01   Closed  

SP-16 Sample Port Closed Backwash effluent from 
carbon units 

BWS-01 Plug Open Valve after effluent tank 

BWS-02 Plug Open 1st Backwash Pump 

BWS-V02  Ball Closed  

BWS-03  Swing Check Check 1st Backwash Pump 

BWS-V03 Ball  Closed  

BWS-04  Plug Open 1st Backwash Pump 
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Table 4-5-c: Backwash Operations - GAC-3 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

BWS-05  Plug Open 2nd Backwash Pump 

BWS-06 Swing Check  Check 2nd Backwash Pump 

BWS-07  Plug Open 2nd Backwash Pump 

       

BWE/FFS-02 Plug Closed All valves for GAC-1 

GAC 1-I01 Plug Closed  

FE-01 Plug Closed  

SP-5 Sample Port Closed  

BWS/FFE-02 Plug Closed  

GAC1-E01 Plug Closed  

PLE-01 Plug Closed  

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

    
BWE/FFS-03 Plug Closed All valves for GAC-2 

GAC 2-I01 Plug Closed  

FE-03 Plug Closed  

SP-6 Sample Closed  

BWS/FFE-03 Plug Closed  
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Table 4-5-c: Backwash Operations - GAC-3 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC2-E02 Plug Closed  

PLE-02 Plug Closed  

PLE-04 Plug Closed  

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

    
BWE/FFS-04 Plug Open All valves for GAC-3 

FE-05 Plug1 Closed  

SP-7 Sample Closed  

BWS/FFE-04 Plug Open  

GAC3-E01 Plug Closed  

PLE-05 Plug Closed  

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

    
BWE/FFS-05 Plug Closed All valves for GAC-4 
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Table 4-5-c: Backwash Operations - GAC-3 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC 4-I01 Plug Closed  

SP-8 Sample Closed  

BWS/FFE-05 Plug Closed  

GAC4-E01 Plug Closed  

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

    
BWE/FFS-06 Plug Closed All valves for GAC-5 

GAC 5-I01 Plug Closed  

SP-9 Sample Closed  

BWS/FFE-06 Plug Closed  

GAC5-E01 Plug Closed  

GAC5-E02 Plug Closed  

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-5-d: Backwash Operations - GAC-4 System  
(Figures 3-8, 3-9 and 3-10) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

FI/BYP-02 Plug Closed  

FE-02 Plug Closed  

FE-04 Plug Closed  

FE-06 Plug Closed  

FE-07 Plug Closed  

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed  

PLE-06 Plug Closed  

PLE-07 Plug Closed  

PLE-08 Plug Closed  

SP-10  Sample Port Closed  

       

BWE/FFS-01   Open  

BWS/FFE-01   Closed  

SP-16 Sample Port Closed Backwash effluent from 
carbon units 

BWS-01 Plug Open Valve after effluent tank 

BWS-02 Plug Open 1st Backwash Pump 

BWS-V02  Ball Closed  

BWS-03  Swing Check Check 1st Backwash Pump 

BWS-V03 Ball  Closed  

BWS-04  Plug Open 1st Backwash Pump 
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Table 4-5-d: Backwash Operations - GAC-4 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

BWS-05  Plug Open 2nd Backwash Pump 

BWS-06 Swing Check  Check 2nd Backwash Pump 

BWS-07  Plug Open 2nd Backwash Pump 

       

BWE/FFS-02 Plug Closed All valves for GAC-1 

GAC 1-I01 Plug Closed  

FE-01 Plug Closed  

SP-5 Sample Port Closed  

BWS/FFE-02 Plug Closed  

GAC1-E01 Plug Closed  

PLE-01 Plug Closed  

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

    
BWE/FFS-03 Plug Closed All valves for GAC-2 

GAC 2-I01 Plug Closed  

FE-03 Plug Closed  

SP-6 Sample Closed  

BWS/FFE-03 Plug Closed  

 
 



 3

Table 4-5-d: Backwash Operations - GAC-4 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC2-E02 Plug Closed  

PLE-02 Plug Closed  

PLE-04 Plug Closed  

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

    
BWE/FFS-04 Plug Closed All valves for GAC-3 

FE-05 Plug1 Closed  

SP-7 Sample Closed  

BWS/FFE-04 Plug Closed  

GAC3-E01 Plug Closed  

PLE-05 Plug Closed  

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

    
BWE/FFS-05 Plug Open All valves for GAC-4 
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Table 4-5-d: Backwash Operations - GAC-4 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC 4-I01 Plug Closed  

SP-8 Sample Closed  

BWS/FFE-05 Plug Open  

GAC4-E01 Plug Closed  

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

    
BWE/FFS-06 Plug Closed All valves for GAC-5 

GAC 5-I01 Plug Closed  

SP-9 Sample Closed  

BWS/FFE-06 Plug Closed  

GAC5-E01 Plug Closed  

GAC5-E02 Plug Closed  

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-5-e: Backwash Operations - GAC-5 System  
(Figures 3-8, 3-9 and 3-10)  

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

FI/BYP-02 Plug Closed  

FE-02 Plug Closed  

FE-04 Plug Closed  

FE-06 Plug Closed  

FE-07 Plug Closed  

FI/RCY/BYP - 01 Plug Closed  

PLE-03 Plug Closed  

PLE-06 Plug Closed  

PLE-07 Plug Closed  

PLE-08 Plug Closed  

SP-10  Sample Port Closed  

       

BWE/FFS-01   Open  

BWS/FFE-01   Closed  

SP-16 Sample Port Closed Backwash effluent from 
carbon units 

BWS-01 Plug Open Valve after effluent tank 

BWS-02 Plug Open 1st Backwash Pump 

BWS-V02  Ball Closed  

BWS-03  Swing Check Check 1st Backwash Pump 

BWS-V03 Ball  Closed  

BWS-04  Plug Open 1st Backwash Pump 

BWS-05  Plug Open 2nd Backwash Pump 
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Table 4-5-e: Backwash Operations - GAC-5 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

BWS-06 Swing Check  Check 2nd Backwash Pump 

BWS-07  Plug Open 2nd Backwash Pump 

       

BWE/FFS-02 Plug Closed All valves for GAC-1 

GAC 1-I01 Plug Closed  

FE-01 Plug Closed  

SP-5 Sample Port Closed  

BWS/FFE-02 Plug Closed  

GAC1-E01 Plug Closed  

PLE-01 Plug Closed  

GAC1-V01 Plug Closed Relief valve – GAC-1 

CAV-01 Plug Closed Air supply 

GAC1-D01 Plug Closed Water Drain – GAC-1 

CF-01 Plug Closed Carbon Inlet – GAC-1 

CD-01 Plug Closed Carbon Outlet – GAC-1 

    
BWE/FFS-03 Plug Closed All valves for GAC-2 

GAC 2-I01 Plug Closed  

FE-03 Plug Closed  

SP-6 Sample Closed  

BWS/FFE-03 Plug Closed  
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Table 4-5-e: Backwash Operations - GAC-5 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC2-E02 Plug Closed  

PLE-02 Plug Closed  

PLE-04 Plug Closed  

GAC2-V01 Plug Closed Relief valve – GAC-2 

CAV-02 Plug Closed Air supply 

GAC2-D01 Plug Closed Water Drain – GAC-2 

CF-02 Plug Closed Carbon Inlet – GAC-2 

CD-02 Plug Closed Carbon Outlet – GAC-2 

    
BWE/FFS-04 Plug Closed All valves for GAC-3 

FE-05 Plug1 Closed  

SP-7 Sample Closed  

BWS/FFE-04 Plug Closed  

GAC3-E01 Plug Closed  

PLE-05 Plug Closed  

GAC3-V01 Plug Closed Relief valve – GAC-3 

CAV-03 Plug Closed Air supply 

GAC3-D01 Plug Closed Water Drain – GAC-3 

CF-03 Plug Closed Carbon Inlet – GAC-3 

CD-03 Plug Closed Carbon Outlet – GAC-3 

    
BWE/FFS-05 Plug Closed All valves for GAC-4 
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Table 4-5-e: Backwash Operations - GAC-5 System  
(Figures 3-8, 3-9 and 3-10) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE POSITION Comments 

GAC 4-I01 Plug Closed  

SP-8 Sample Closed  

BWS/FFE-05 Plug Closed  

GAC4-E01 Plug Closed  

GAC4-V01 Plug Closed Relief valve – GAC-4 

CAV-04 Plug Closed Air supply 

GAC4-D01 Plug Closed Water Drain – GAC-4 

CF-04 Plug Closed Carbon Inlet – GAC-4 

CD-04 Plug Closed Carbon Outlet – GAC-4 

    
BWE/FFS-06 Plug Open All valves for GAC-5 

GAC 5-I01 Plug Closed  

SP-9 Sample Closed  

BWS/FFE-06 Plug Open  

GAC5-E01 Plug Closed  

GAC5-E02 Plug Closed  

GAC5-V01 Plug Closed Relief valve – GAC-5 

CAV-05 Plug Closed Air supply 

GAC5-D01 Plug Closed Water Drain – GAC-5 

CF-05 Plug Closed Carbon Inlet – GAC-5 

CD-05 Plug Closed Carbon Outlet – GAC-5 
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Table 4-6: Normal Operations - Plant Effluent (Figure 3-10) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 
PLE-D01 Ball Closed 3 inch PLE drain to containment 

sump 
PLE-10 Plug Closed PLE Effluent line from effluent 

tank before SP-11 
SP-11 Sample Port Closed Plant effluent after effluent tank 

PLE-11 Plug Open PLE Effluent line from effluent 
line after SP-11 

PLE-12 Plug Open 24 hour Composite sampler line 
after SP-11 from main effluent 

line 
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Table 4-7: Side Stream Operations - Digester and Dirty Backwash Tanks  
(Figure 3-11 and 3-12)  

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE/POSITION Comments/Location 

OF/DC-08 Plug/Closed Digester Tank Overflow 
BWE/FFE-D01 Ball/Closed 6 inch dirty backwash line from carbon 

tanks and media filter to dirty backwash 
tank 

ALP-01 Swing Check Air line from rotary blower 
ALP 02 Butterfly/Open Air line from rotary blower 
ALP-03 Ball/Open Air line to digester tank from blower 
ALP-05 Ball/Open Air line to digester tank from blower 
ALP-04 Ball Check Air line to digester tank from blower 
ALP-07 Ball/Open Air line to digester tank from blower 
ALP-06 Ball Check Air line to digester tank from blower 
DS-01 Plug/Open 2 inch Solids line from digester tank 
DS-02 Plug/Open 2 inch Solids line from digester tank 
DS-03 Plug/Open 2 inch Solids line from digester tank 
DS-04 Plug/Closed 2 inch Solids line from digester tank 

AHP-17 Ball/Open Air line for digester skim pump 
DS-05 Plug/Open Digester Tank Solids feed line to filter 

press feed tank 1 
DS-06 Plug/Closed Digester Tank Solids feed line to filter 

press feed tank 2 
SS-01 Plug/Open Filter press feed tank 1 solids removal 

line prior to filter press feed pump 
SS-02 Plug/Closed Filter press feed tank 2 solids removal 

line prior to filter press feed pump 
BWR-V01 Ball/Closed Vent for decanted line from dirty 

backwash tank 
BWR-01 Plug/Open Decant line from dirty backwash tank 

TS-02 Plug/Open  2inch Solids line from dirty backwash 
tank feeding digester tank 

TS-01 Plug/Open 2inch Solids line from dirty backwash 
tank feeding digester tank 

TS/SS-01 Plug/Open Solids line from digester tank prior filter 
press feed pump 
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Table 4-7: Side Stream Operations - Digester and Dirty Backwash Tanks  
(Figure 3-11 and 3-12) (Continued) 

Wyckoff/Eagle Harbor Groundwater Treatment Plant 
Bainbridge Island, Washington 

 

VALVE# TYPE/POSITION Comments/Location 

AHP-16 Ball/Open Air line for operation of filter press 
digester feed pump 

SS-03 Plug/Open Solids line pumped by filter press feed 
pump to filter press 

BWR-02 Pneumatic Plug 
Valve (FV-
1451)/Open 

 3inch Decant line at dirty backwash 
tank leading to equalization or storm 

water recycle tank 
BWR-D01 Ball/Closed Drain on 3 inch decant line from dirty 

backwash tank 
BWR-V02 Ball/Closed Vent on 3 inch decant line from dirty 

backwash tank 
BWR-03 Plug/Open 3inch Decant line from dirty backwash 

tank prior to backwash recycle pump to 
equalization or storm water recycle tank 

BWR-04 Swing Check Backwash recycle pump valve 
BWR-05 Plug/Open Backwash recycle pump valve 

SP-17 Sample Port/ 
Closed 

Dirty Backwash Tank effluent 

BWR-06 Plug/Open 3inch Decant line from dirty backwash 
tank/backwash recycle pump leading to 

equalization tank 
BWR-07 Plug 3inch Decant line from dirty backwash 

tank/backwash recycle pump leading to 
storm water recycle tank 

AI-02 Ball (Open/Close) See steps 
SS-04 Open Influent to filter press 

AHP-07 Ball (Open) Air from air receiver 
AHP-08 Ball (Open) Air from air receiver 

F-01 Plug/Open Filtrate from press 
F-D01 Ball/Closed Filtrate Drain 
F-02 Plug/Open Filtrate outlet from filtrate tank 
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Table 4-8: Side Stream Operations – Oil Processing System (Figures 3-4 and 3-13) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 

NAPL-01 Plug Open EQ Tank LNAPL 
NAPL-02 Plug Open EQ Tank DNAPL 
NAPL-03 Plug Open NAPL transfer valve 
NAPL-04 Plug Open  
NAPL-05 Plug Open 2 inch product line from 

equalization skim sump 
to froth tank 

NAPL-06 Plug Closed 2 inch product line from 
equalization skim sump 

to froth tank 
NAPL-07 Plug Closed 1 inch product line from 

froth to product tank 
NAPL-08 Plug Closed 1 inch product line from 

froth to product tank 
NAPL-09 Plug Closed 1 inch product line from 

froth to product tank 
FRE-00 Plug Open 1 inch Froth effluent FRE 

after froth tank to 
equalization tank 

NAPL-10 Plug Closed Product from froth line to 
product tank prior to oil 

pump 
AHP-18 Ball Closed Air line for oil pump 
FRE-01 Plug Open Froth Pump 1 valve 
FRE-02 Swing Check Check Froth Pump 1 valve 
FRE-03 Plug Open Froth Pump 1 valve 
FRE-04 Plug Open Froth Pump 2 valve 
FRE-05 Swing Check Check Froth Pump 2 valve 
FRE-06 Plug Open Froth Pump 2 valve 
SP-13 Sample Closed Decant from froth tank 

NAPL-11 Plug Closed Product from froth line to 
product tank after oil 

pump 
SP-14 Sample Closed Product Tank influent 

NAPL-12 Plug Closed Product from froth line to 
product tank after oil 

pump and SP-14 
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Table 4-9: Side Stream Operations - Storm water and Containment Sump  

(Figure 3-14) 
Wyckoff/Eagle Harbor Groundwater Treatment Plant 

Bainbridge Island, Washington 
 

VALVE# TYPE POSITION Comments/Location 

STW-02 Plug Open Decon water from decon pad 
STW-01 Plug Open Decon water from decon pad next 

to old plant 
STW-D01 Ball Closed 3 inch storm water drain 
STW-03 Swing Check Check Sump pump -1  
STW-04 Plug Open Sump pump - 1 valve 

STW-D02 Ball Closed Sump pump - 1 valve drain 
STW-D03 Ball Closed Sump pump - 2 valve drain 
STW-05 Swing Check Check Sump pump -2 
STW-06 Plug Open Sump pump -2 valve 
STW-07 Plug Open 3 inch storm water line to storm 

water recycle tank 
STW-08 Plug Closed 3 inch storm water line to dirty 

backwash tank 
STW-09 Pneumatic Plug 

valve (FV-
1531) 

Open 3 inch storm water line from storm 
water recycle tank to equalization 

tank 
SP-18 Sample Port Closed Storm and containment water from 

storm water recycle tank 
STW-D04 Ball Closed  3inch drain from 3 inch storm 

water recycle tank line 
STW-V01 Ball Closed Vent from 3 inch storm water 

recycle tank line 
STW-10 Plug Open Storm water recycle pump valve 
STW-11 Swing Check Check Storm water recycle pump  
STW-12 Plug Open Storm water recycle pump valve 

STW-V02 Ball Closed Vent on 3 inch storm water line 
after Storm water recycle pump 

STW-13 Plug Open Line to EQ tank 
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APPENDIX E 
 

    Major Process Equipment
Maintenance Summary Forms 



Maintenance Summary Form 
 

11305 - Sump Pumps No. 1 and 2 Model NP3102X-643 



MAINTENANCE SUMMARY FORM – 11305 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014  

1. EQUIPMENT ITEM: Sump Pumps No. 1 and 2 Model NP3102X-643 

2. MANUFACTURER: ITT FLYGT  
3. EQUIPMENT/TAG NUMBER(S): 40P1501 and 40P1502 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 230 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 5HP, 460V, 3PH  

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  Whitney Equipment CO. 

 a. Name: BILL CARLSON  Telephone: 425-486-9499 

 b. Address: 21222 - 30th DR. SE, SUITE 110, BOTHELL, WA 98021 

 

7. MAINTENANCE REQUIREMENTS –  
Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  If training is required, it can be provided by the 
manufacturer/representative.  Furthermore, it is the responsibility of the end user to ensure that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Inspect visible parts on pump, pump casing and impeller 
for wear 

Annually n/a 

Check lubricant/coolant level and condition, change as 
necessary 

Annually Mobil Whiterex 309 

Check cables and cable entry for wear and tightness 
 

Annually n/a 
 

Inspect pump voltage draw and meggar readings Monthly n/a 
Check function of level sensors, starter and monitoring 
equipment 

Annually n/a 

Check rotation direction of pump 
 

When reconnecting n/a 

Check pipes, valves peripheral equipment Annually n/a 
Check cooling system 
 

Annually n/a 



 

8. LUBRICANT LIST: See listed above 
 
9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 

Part No.  Description  Unit  Quantity  Unit Cost  
592 01 103 Inner Mechanical Seal   245.00 

592 01 04 Outer Mechanical Seal   320.00 

80 32 32 O-ring kit   65.00 

83 15 73 Upper Bearing   21.00 

83 36 90 Lower Bearing   48.00 

 



Maintenance Summary Form 
 

11312 - Filter Feed Pumps 
 

 









Maintenance Summary Form 
 

11312 - Backwash Pumps 1 and 2 
 

 









Maintenance Summary Form 
 

11312 - Decant Pumps 1 and 2 
 

 









Maintenance Summary Form 
 

11312 - Backwash Recycle Pump 1 
 

 









Maintenance Summary Form 
 

11312 - Storm Water Recycle Pump 1 
 

 









Maintenance Summary Form 
 

11315 - DAF Feed Pumps No. 1 and 2 



MAINTENANCE SUMMARY FORM – 11315 (includes 1.03.B.6, Item 14) 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014  

1. EQUIPMENT ITEM: DAF Feed Pumps No. 1 and 2 

2. MANUFACTURER: NETZSCH-  NEMO Pump, Model NM053SY01L07V 
3. EQUIPMENT/TAG NUMBER(S) : 50P1101 and 50P1102 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 3HP, 460V, 1800 rpm  

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  Triangle Pump & Equipment, Inc. 

 a. Name: David Flack  Telephone: 503-656-1473 

 b. Address: 14940 SE 82nd Drive, PO Box 950, Clackamas, OR  97015 

 

7. MAINTENANCE REQUIREMENTS -  
Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  If training is required, it can be provided by the 
manufacturer/representative.  Furthermore, it is the responsibility of the end user to ensure that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Pumps – should be flushed or cleaned As needed to remove buildup of  

medium deposits 
N/A 

Pump Lubrication  Quarterly  

● Lubricating the Pin joint with SM-Pin Seals – It is 
advisable to change the oil and check the seals of the pin 
joints.  
 

-When replacing worn joints 
-When disassembling the pump  
Amount: 1.22 fl oz. per joint With SM-pin joint seal (8235) of 

EDPM 
◘ 

Shaft Sealing through Single Mechanical Seal –  
If excessive leaks occur the spring tension and the seal 
surfaces should be checked, 

Replace seal as necessary. N/A 
 

 Motor Cleanliness – motor should be kept clean and free 
from dust, debris and oil.  A jet of compressed air can be 
used to remove non-abrasive dust from the fan cover and 

Monthly or as required by 
conditions 

N/A 



any accumulated grime from the fan and cooling fins. 
Terminal boxes should be cleaned and their terminals free 
from oxidation, in perfect mechanical condition and all 
unused space dust free. 
Motor Lubrication:  
Motor noise should be measured to check for unusual 
noises.  A uniform hum is a sign that the bearing is 
running perfectly. 
 

Periodically when motor is 
overhauled or disassembled 

■ (Lithium based Grease) 

V-Belt lining Inspection Quarterly N/A 
V-Belts Drives, sheave alignment and bearing wear - 
Inspection 
 

Quarterly N/A 

 
 
 
 
 
 

  

 

 
 



8. LUBRICANT LIST 

Reference 
Symbol MFR (Name)  MFR (Name)  MFR (Name)  MFR (Name)  Or Equal  

List symbols 
used in No. 7 

above. 

List equivalent lubricants, as distributed by each manufacturer for the specific use 
recommended.  

● SHELL Omala 
460 

    

◘ Klubersynth 
GH 6-320 

    

■ ESSO  
Alvania R3  

ESSO  
Beacon 2 

Atlantic 
Litholine 2 

Texaco  
Multi-Fak 2 

 

      
      

      

      
      

      

      
      

      

      
      

      

      

 
 



9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY - 1.03.B.6, Item 14 

Part No.  Description  Unit  Quantity  Unit Cost  
107171 3V x 850 

Cogged Drive 
Belt 

Each 2 18.87 

NDB4825456 Coupling Rod Each 1 418.25 

NDB4958699 Rotor Each 1 1387.05 

Viton 
NDB4955093  

Stator  Each 1 434.10 

512279 Ring Retainer / 
Circlip 

Each 2 5.00 

NDB4825299 Conn. Rod Pin Each 2 57.35 

892841 Pin Retainer 
Sleeve 

Each 1 80.00 

862347 Pin Retainer 
Sleeve 

Each 1 95.90 

877421 Clamp Ring Each 2 39.15 

516041 O-ring Each 1 12.35 

517020 O-ring Each 4 12.95 

591718 O-ring Each 1 5.00 

Viton 879897 SM Seal Each 2 93.85 

PZ3756375 Pencil Anode Each 4 3.25 

BH5375 Brass Head Each 4 3.20 

     

Note: Identify parts provided by this Contract with two asterisks.   

 



Maintenance Summary Form 
 

11235 - Tank Mixers 
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MAINTENANCE SUMMARY FORM – 11235 1.04.B 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: Digested Sludge Mixers 1 & 2 

2. MANUFACTURER: Neptune C-2.0  
3. EQUIPMENT/TAG NUMBER(S): 40M1431, 40M1432 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : N/A 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): ½ HP., 115/230V, 1PH., 1800 RPM 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  APSCO Inc. 

 a. Name: Elaine Stone Telephone: 425-822-3335 

 b. Address: PO Box 2639, Kirkland, WA  98083 

 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  Furthermore, it is the responsibility of the end user to ensure 
that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Check motor housing screws, clamp screw and shaft collar set 
screw. 

After first 10 days of 
operation, monthly after that. 

 

Upper ball bearing Re-grease as needed ■ 
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8. LUBRICANT LIST 

Reference 
Symbol  MFR (Name)  MFR (Name)  MFR (Name)  MFR (Name)  Or Equal  

■ 
Lubri-plate 1200-2 
Multi-Purpose grease, 3 
oz. 
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9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 

Part No.  Description  Unit  Quantity  Unit Cost  
100395 Ball Bearing Each 1  
100362 Inner race and 

needle bearing 
Each 1  

100363 Oil Seal Each 1  

100369 Washer 
spherical set 

Each 1  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

Note: Identify parts provided by this Contract with two asterisks.   

 



Maintenance Summary Form 
 

11240 - Froth Feed Pumps 1 and 2 
 

 



 MAINTENANCE SUMMARY FORM   11240 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: Froth Feed Pumps 1 and 2 

2. MANUFACTURER: Milton Roy, Mil Royal CMCH 561  
3. EQUIPMENT/TAG NUMBER(S): 50P1251, 50P1252 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 1225 LBS. 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 2HP, 460V, 3 PH, 1725 RPM, 1.15 Service Factor 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  Fine Line Instrument 

 a. Name:       Telephone: 425-861-1110 

 b. Address: 17371 NE 67th Court, Suite B3, Redmond, WA  98052 

 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  Furthermore, it is the responsibility of the end user to ensure 
that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  

Check Drive Gear Oil Level Monthly,  add as needed • AGMA #7 Comp. 

Change gear drive lubricant and clean magnetic filter below 
crosshead  chamber 

Every 6 months or 2500 
service hours whichever 
occurs first.  Recommended 
after initial 90 days in 
service. • AGMA #7 Comp 

Lubricate drive motor Annually • AGMA #7 Comp. 
Check valves self cleaning pump hot detergent solution for 15 
minutes, follow with water flushing. As needed  

Supply tank & piping clean & flush Annually  

Suction line strainer cleaning As required or needed  

Page 1 of 4 



Ball check valves, flush with clean liquid 
As often as necessary for 
accurate metering.  

HPD Liquid End Displacement Chamber 
Every 6 months, 2500 
service hours  * Zurnpreen 15 A 
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8. LUBRICANT LIST 

Reference 
Symbol  

MFR (Name)  
 

MFR 
(Name)  

MFR 
(Name)  Or Equal  

List symbols 
used in No. 7 
above.  

List equivalent lubricants, as distributed by each manufacturer for the 
specific use recommended.  

•  AGMA#7 Comp 
Drive gear Lube 

   

   *  Zurnpreen 15A 
Hydraulic Oil 
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9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 

Part No.  Description  Unit  Quantity  Unit Cost  
RPM Kit Routine 

Maintenance 
Kit 

Each 1 $1785.00 

302 Parts Kit Disassembly 
Tool 

Each 1 $1000.00 

2980068099 Diaphragm Each 1 $305.00 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

Note: Identify parts provided by this Contract with two asterisks.   
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Maintenance Summary Form 
 

11374 - Rotary Air Blower 
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 MAINTENANCE SUMMARY FORM - 11374 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: ROTARY AIR BLOWER 

2. MANUFACTURER: ROOTS M/N RO-32-U-RAI BLOWER  
3. EQUIPMENT/TAG NUMBER(S): 50m1551 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 500 LBS. 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 7.5 HP, 460V, 3 PH, 3600 RPM 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  ROGERS MACHINERY COMPANY, INC. 

 a. Name: KEN WYNN Telephone: 206-763-2530 

 b. Address: 7800 FIFTH AVENUE SOUTH, SEATTLE, WA  98108 

 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  Furthermore, it is the responsibility of the end user to ensure 
that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Lubrication of Blower Bearings and Gears Check daily for 1st month, 

Monthly thereafter 
◙ 

Check for increases or changes in vibration and noise Check daily for 1st month, 
Weekly thereafter 

 

Recording of operating temps and pressures Weekly  

Motor Lubricant Sealed, 3-5 years  
Belts and Drives Quarterly  

Grease lubricated drive ends  Weekly □ 
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8. LUBRICANT LIST 

Reference 
Symbol  MFR (Name)  MFR (Name)  MFR (Name)  MFR (Name)  Or Equal  

◙ 

Roots Synthetic Oil 
ISO-VG-320 
(Gear end capacity is 
16 fl. oz.) 

    

□ 
Shell Darina EP 
NLGI grade 2 
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9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 

Part No.  Description  Unit  Quantity  Unit Cost  
651040RK 3” KIT  (includes items below) 

 
KIT   

63889021 GEAR ASSEMBLY 3 ½” URAI T/ Each 1  
12957003 PLUG OPENING FOR 2.0474 Each 1  

62752021 GASKET, GRBX 3 1/2” URAI TS9 Each 2  

10987002 BRG, BALL Each 3  

10222035 BRG, ROLLER Each 1  

10319007 NUT, HEX ESNA 5/8-16 Each 2  

10005157 SEAL, LIP (VITON) 13/16” SF Each 4  

11540003 SCR CAP HEXH NYL ¼-20X Each 4  

10005172 SEAL, LIP FOR GREASE LUBE Each 1  

T20082001 SEAL, LIP FOR DSL Each 1  

     

     

     

     

     

     

     

     

     

Note: Identify parts provided by this Contract with two asterisks.  

 



Maintenance Summary Form 
 

11318 - Air Operated Diaphragm Pump 
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 MAINTENANCE SUMMARY FORM - 11318  
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: AIR OPERATED DIAPHRAGM PUMP 

2. MANUFACTURER: WILDEN , MODEL P400, 04-10973  
3. EQUIPMENT/TAG NUMBER(S): 50P1510 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) :       

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 15 GPM, Total Dynamic Head 11ft., Suction Lift 20 ft., Air Consumption 10 CFM 18PSI,  

Max shutoff pressure (ft.) 50 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  ARGO INTERNATIONAL, INC. 

 a. Name: Steve Telephone: 503-794-9686 

 b. Address: 13481 SE JOHNSON RD. PORTLAND, OR 97222 

 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Inspect visible parts for wear Quarterly n/a 
P400 is Pre-lubricated, requires no inline lubrication   n/a 

Insure Proper Air Pressure As need to control discharge 
flow rate. 

n/a 

Check pipes, valves & equipment Annually  
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8. LUBRICANT LIST –N/A 

Reference 
Symbol  

MFR 
(Name)  

MFR 
(Name)  

MFR 
(Name)  

MFR 
(Name)  Or Equal  

List symbols 
used in No. 7 
above.  

List equivalent lubricants, as distributed by each manufacturer for the 
specific use recommended.  

Not 
Applicable 

     

      

 
9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 
 WILDEN OIL PUMP #P400-04-10973 - PRIMARY WEAR PARTS 

Part No.  Description  Unit  Quantity  Unit Cost  
04-2000-20-700 Pro-Flo Valve Assembly Each 1  
04-3500-52-700 Gasket, Muffler Each 1  

04-2600-52-700 Gasket, Air Valve Each 1  

04-3880-99 Removable Pilot Sleeve 
Assembly 

Each 1  

08-3210-55-225 Shaft Seal Each 2  

04-3526-52 Gasket, Center Block, 
Pro-Flo 

Each 2  

04-1010-55 Primary Diaphragm Each 2  

04-1060-51 Backup Diaphragm Each 2  

04-1080-55 Ball Valve Each 4  

04-1125-01 Valve Seat Each 4  

04-1205-55 Valve Seat O-Ring Each 4  

Note: Identify parts provided by this Contract with two asterisks.   

 



Maintenance Summary Form 
 

11203 - GAC Tanks 1,2,3,4,5 

 



 MAINTENANCE SUMMARY FORM - 11203 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: GAC Tanks 1, 2, 3, 4, 5 

2. MANUFACTURER: TIGG Corporation  
3. EQUIPMENT/TAG NUMBER(S): 50M1301, 50M1302, 50M1303, 50M1304, 50M1305 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 55,834.52 lbs. (complete with water and carbon) 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): Vessel MAWP 80 PSI at 140° F, MDMT - 20° F at 150 PSI 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  TIGG Corporation 

 a. Name: Bill Bland Telephone: 412-257-9580, ext. 107 

 b. Address: 800 Old Pond Rd. #706, Bridgeville, PA  15017 

 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  Furthermore, it is the responsibility of the end user to ensure 
that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Internal inspection of a vessel Each time carbon is removed  
Inspect the lining to verify no damage Each time carbon is removed  

Inspect the underdrain laterals in the collector to ensure they are 
intact and not plugged. 

Each time carbon is removed  

Check pressure gauges Quarterly  
Inspection of piping and valves for signs of wear and/or leakage Quarterly  
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8. LUBRICANT LIST – N/A 
 
9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY: 11203 1.04.C.3, 1.04.C.4 
  

Part No.  Description  Unit  Quantity  Unit Cost  
1 Underdrain Nozzles with Washers Each 5 25.00 
2 80 PSI Rupture Disks Each 5 150.00 

3 Manway Gaskets  
14x18 Elliptical Top 

Each 5 400.00 

4 Manway Gaskets 
24” Side Manway 

Each 5 610.00 

     

     

     

     

     

     

     

     

     

Note: Identify parts provided by this Contract with two asterisks.   
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Maintenance Summary Form 
 

16260 - Low Voltage Adjustable Frequency Drives 



MAINTENANCE SUMMARY FORM -16260 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: Low Voltage Adjustable Frequency Drives 

2. MANUFACTURER: ABB Ach 550-PC-03A3-4, ABB ACH550-PC-06A9-4, ABB ACH550-PC-015A-4  
3. EQUIPMENT/TAG NUMBER(S): 50AFD1391, 50AFD1392, 50AFD1101, 50AFD1102, 50AFD1241, 50AFD1242 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : N/A 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 1,3, 10 HP, 460V, 3PH, Variable Speed. 3,4,8, 14 FLA, 15,15, 30 AMP Fuses 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  Washington Air Reps 

 a. Name: Christian Vornheder Telephone: 425-562-1150 

 b. Address: 3290 16th Pl. SE. Bellevue, WA  98007 

 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  Furthermore, it is the responsibility of the end user to ensure 
that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  

Heatsink temperature check and cleaning, O&M pg. 283 of 332 
Depends on dustiness of 
environment, every 6-12 
months 

 

Main cooling fan replacement, O&M pg. 284 of 332 Every five years  

Internal enclosure cooling fan replacement (IP 54/UL Type 12 
units), O&M pg. 285 of 332 

Every three years  

Capacitor change (Frame sizes R5 and R6) O&M pg. 285 of 
332 

Every ten years  

Replace battery in the Assistant control panel, O&M pg. 286 of 
332 

Every ten years  
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8. LUBRICANT LIST 

Reference 
Symbol  

MFR 
(Name)  

MFR 
(Name)  

MFR 
(Name)  

MFR 
(Name)  Or Equal  

N/A      
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9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 

Part No.  Description  Unit  Quantity  Unit Cost  
KTK-R-15 Fuse Each 12 9.30 
KTK-R-30 Fuse Each 6 9.30 

FNQR 1.5 Control Fuse Each 6 11.37 

64738984 Control Panel Each 1 258.00 
3AUA0000010561 Control Board 

Kit 
Each 1 

 
780.45 

3AUA0000000145 Fan Each 1 55.72 
3AUA0000000146 Fan Each 1 55.72 

     

     

     

     

     

     

     

     

     

     

     

     

Note: Identify parts provided by this Contract with two asterisks.   

 

Page 3 of 3 














	Operation and Maintenance Manual 3-1-09 rv1(1) .pdf
	All Tables.pdf
	All Figures.pdf
	APP A.pdf
	APP B.pdf
	APP C.pdf
	APP D.pdf
	Appendix E_3-2-2009.pdf
	APP F.pdf



