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1.0 Introduction 

This Operation and Maintenance (O&M) Manual outlines procedures and protocols for the 
remediation system at the former Lilyblad site (site). The purpose of this manual is to aid 
operators in performing O&M activities, including startup, operation, maintenance, 
troubleshooting, system inspections, shutdown, sampling, and reporting. The treatment 
system primarily consists of a dual phase extraction (DPE) system; however, the DPE 
system will be augmented with nutrient injections to enhance biodegradation processes and 
chemical oxidant injections to oxidize recalcitrant contamination in accordance with the 
Remedial Action Work Plan (RAWP) (CH2M HILL 2009). The O&M performance objectives 
are established with the aim of achieving site cleanup in a reasonable time frame. 

The O&M Manual may be revised in the future on an as-needed basis. The version number 
of the O&M Manual located at the top of each page shall be numerically increased by one 
for every manual revision and the revision date will also be included at the top of each page. 

1.1 Purpose and Scope of this Operation and Maintenance 
Manual 

The primary objective of this O&M Manual is to provide the information required to 
perform the O&M services for the former Lilyblad site remediation system. The following 
performance objectives will serve as a guideline for operation of the remediation system on 
a day-to-day basis. O&M personnel can help assure successful operation of the system by 
keeping these objectives in mind: 

• Maintain DPE system extraction (blowers operating) run time of greater than 85 percent. 
This 85 percent operational goal indicates that the fluids/vapors are being extracted 
from the subsurface for 85 percent of the total time in a particular time period (for 
example, in 90 days, total time would be 2,160 hours and 85 percent run time would be 
1,836 hours) 

• Comply with the parameters outlined in the City of Tacoma Industrial Wastewater 
Discharge Permit No. TAC-039-2009 (Appendix A) 

• Maintain monitoring of air emissions from vapor phase granular activated carbon 
(GAC), air stripper, and/or catalytic oxidizer to meet the guidelines established by 
Puget Sound Clean Air Agency (PSCAA) Notice of Construction (NoC) No. 9367 
(Appendix B) 

• Continuously adjust operation to optimize mass removal rate 

• Routinely adjust O&M procedures to optimize operational cost 

• Maintain open and efficient communications within the project team (CH2M Hill and 
Ecology representatives) and regulatory stakeholders (e.g., City of Tacoma) to achieve 
project efficient system evaluation process from data collection to response action  
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• Maintain zero health and safety incidents 

1.2 Points of Contact 
Figure 1 shows the O&M Program Organization for the former Lilyblad site, which 
illustrates the team’s communication pathways. 

FIGURE 1 
O&M Program Organization 
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Table 1 lists the key personnel responsible for the O&M of the remediation system at the 
former Lilyblad site.  

TABLE 1 
Project Contact List 

Title Person Phone  Email 

Project Manager Martin Powers 425-233-3493 direct  
206-940-3535 cell 

martin.powers@ch2m.com 

Remedial Design 
and Implementation 
Lead 

Bill Farmer 425-233-3551 direct  bill.farmer@ch2m.com 

Operation Task Lead Mario Lopez 425- 233-3120 direct 
425-647-6637 cell 

mario.lopez@ch2m.com 

Operation Task Lead Brian Tracy 428-233-3414 direct 
425-516-9401 cell 

brian.tracy@ch2m. com 
 

Operation and 
Maintenance 
Technical Lead 

Mark Endo 847-347-6607  mark.endo@ch2m.com 

 

1.3 Site Background Information 
The site description and physical site conditions and surrounding areas are documented in 
detail in the site RAWP submitted prior to the installation of the system. This summary is 
intended to provide a brief overview of the site. 

1.3.1 Physical Description of the Site  
The site consists of the former Lilyblad Petroleum property, a portion of the right-of-way 
adjacent to Port of Tacoma Road, and adjacent portions of the PW Eagle property, Nelson 
property, and Saul property (see Appendix C).  

1.3.2 Site Operational History 
Lilyblad Petroleum Inc. (Lilyblad) began operation at the site in 1972 as a distributor of 
gasoline, diesel, solvents, and packaged petroleum products. Lilyblad was involved in 
various solvent mixing and recycling operations between 1972 and 2003. In 2003, 
Pacific Functional Fluids (PFF) purchased Lilyblad’s assets, and continued operations to 
store, blend, repackage, and distribute chemical and petroleum products. Lilyblad 
Petroleum Inc. is no longer in business. M&G Holdings currently owns the property that 
was previously owned by Lilyblad.  

1.3.3 Constituents of Concern  
As described in the Corrective Action Plan (CAP) (Washington State Department of 
Ecology, 2008), the preferred cleanup action at the site is intended to protect human health 
and the environment. The proposed cleanup methods are intended to comply with state and 
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federal laws and cleanup standards for the constituents of concern (CoC). The CAP defines 
the cleanup levels (CULs) for the site as presented in Table 2 below: 

TABLE 2 
Soil and Groundwater Cleanup Levels 

Constituent of Concern 
Soil CUL 
(μg/kg) 

Groundwater CUL 
(μg/L) 

1,1,1-trichloroethane  1,144 227 

1,1,2-tricholoroethane  54.1 16 

1,1-dichloroethane  164,000 52,000 

1,1-dichloroethene (DCE) 7.9 1.93 

1,2,4-trimethylbenzene  10,350,000 26,000 

1,2-dichloroethane  100.6 37 

1,4-dichlorobenzene  64.6 4.86 

Benzene  75 22.7 

Bis(2-ethylhexyl)phthalate  4,400 2.2 

Cis-1,2-dichloroethenea (DCE) 14,880 5,200 

Ethylbenzene  41,130 6,910 

m,p-xylene  58,400 26,000 

Methylene chloride  1,332 590 

Tetrachloroethene (PCE) 24.5 3.3 

Toluene  71,340 15,000 

Trichloroethene (TCE) 121.7 30 

Vinyl chloride  7.91 2.4 

Naphthalene  115,900 4,940 

Pentachlorophenol  37.97 3 

2-methylnaphthalene  – 22.5 

Diesel range hydrocarbons  2,000,000 1,000 

Gasoline range hydrocarbons  100,000 1,000 

Motor oil  2,000,000 1,000 

NOTES: 
μg/kg = micrograms per kilogram 
μg/L = micrograms per liter 
 
a Erroneously listed as cis-1,2-dichlorobenzene in the CAP. 
Ecology derived soil CULs for volatile organic compounds (VOCs) and semi-volatile 
organic compounds (SVOCs) using the three-phase partitioning model and groundwater 
cleanup numbers. 
Ecology used Method A soil and groundwater CULs for total petroleum hydrocarbon 
(TPH) compounds. 
Ecology derived groundwater CULs for protection of surface water and for VOCs and 
SVOCs applied the more restrictive of two standards: the ambient water quality toxics 
criteria and the Method B surface water cleanup standards. 
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1.4 General Remedial Process Description 
New and existing DPE wells are used to de-water the subsurface soil down to the aquitard 
layer exposing a smear zone and saturated zone soil to allow for the extraction of 
contaminated vapors. In total, the DPE system consists of 71 extraction wells, which are 
separated into nine distinct DPE fields. As-built drawings of the remediation system are 
provided in Appendix C. To date, the 14 wells for DPE Fields A and B, associated with the 
JM Eagle property, are not yet connected to the system, but are planned to be combined in a 
subsurface vault near the southern corner of the Lilyblad Property and one manifold line 
will be routed from that vault back to the remedial equipment compound. The DPE fields 
and the number of extraction wells in each field are listed in Table 3. 

TABLE 3 
DPE Fields and Respective Extraction Wells  

DPE 
Field 

Number of 
Extraction 

Wells Name of Recovery Wells per DPE Field 

Aa 8 RW-59, RW-60, RW-61, RW-62, RW-63, RW-64, RW-65, RW-66 

Ba 6 RW-67, RW-68, RW-69, RW-70, RW-71, RW-72 

C 10 
RW-22, RW-36, RW-43, RW-44, RW-50, RW-53, RW-55, RW-56, 
RW-57, RW-58 

D 10 
RW-23, RW-34- RW-35, RW-45, RW-46, RW-47, RW-48, RW-49, 
RW-51, RW-52 

E 9 
RW-20, RW-21, RW-24, RW-31, RW-32, RW-33, RW-38, RW-39, 
RW-40 

F 7 RW-04, RW-05, RW-06, RW-07, RW-08, RW-09, RW-10 

G 8 RW-11, RW-12, RW-13, RW-18, RW-19, RW-25, RW-26, RW-27 

H 7 RW-14, RW-17, RW-28, RW-30, RW-41, RW-42, RW-54 

I 6 RW-01, RW-02, RW-03, RW-15, RW-16, RW-29 

Total 71   

Note: 
a Wells in these fields were not active when this version of the O&M Manual was prepared. 
Installation of these wells is pending resolution of site access issues. 

The DPE fields are connected by manifold piping to the remedial equipment compound 
where the extracted fluids will be separated into air and water treatment trains. A total of 
eight manifold pipes are routed from the DPE fields to the remedial equipment compound 
(Note: DPE fields A and B, associated with the JM Eagle property, will be combined in a 
subsurface vault near the southern corner of the Lilyblad Property and one manifold line 
will be routed from that vault back to the remedial equipment compound). The grouping of 
wells into DPE fields allows flexibility in the extraction of fluids from the subsurface as 
vacuum can be regulated on individual DPE fields. This allows the remedial system to focus 
on areas of the site that may have higher levels of contamination or which have the greatest 
impact in controlling groundwater plume migration. An additional level of flexibility in 
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controlling the extraction of fluids is provided by valves installed at each recovery wellhead 
that allows for control of the application of vacuum at specific extraction points.  

The DPE system is capable of achieving a maximum vapor extraction rate of approximately 
600 scfm (standard cubic feet per minute) at 15 inches of Mercury (Hg) on a total of 71 
extraction wells. However, the system is designed to apply the vacuum on two DPE field 
manifolds at any given time (one field manifold per DPE blower), with the result being that 
the fluid extraction may be focused on two DPE fields (or three DPE fields when the 
manifold for DPE Fields A and B is under vacuum) on a rotating basis. The rate of 
groundwater extraction of the DPE system will be a function of the volume of water 
available in the surficial aquifer and the hydraulic conductivity of the surficial aquifer.  

Extracted vapors and groundwater are treated at the remedial equipment compound, with 
vapor phase CoCs at high concentrations being destroyed in an electric catalytic oxidizer 
(CatOx). The CatOx has a treatment capacity of approximately 300 scfm and 99 percent 
destruction removal efficiency (DRE). At lower concentrations, CoCs are captured within 
vapor-phase GAC adsorbers since vapor phase carbon is typically more cost effective than 
catalytic oxidation even when factoring in regeneration and/or carbon replacement costs. 
The vapor-phase adsorbers contain 1,000 lbs of GAC each, with a maximum flowrate 
capacity of approximately 500 cubic feet per minute (cfm). The remediation system is 
exempt from compliance with air permitting requirements enforced by PSCAA; however 
the system is subject to annual registration as a potential emission source. It is our intent to 
operate the system within the guidelines previously established in PSCAA NoC No. 9367 
(see Appendix B—Vapor Discharge Guidelines).  

Contaminants in the extracted groundwater are treated and separated in an air stripper with 
vapor-phase effluent being combined with the DPE vapor stream for treatment on the GAC 
adsorbers. The air stripper has an air flow rate of approximately 280 cfm and can treat a 
maximum liquid flow rate of 40 gallons per minute (gpm). Liquid effluent from the air 
stripper is passed through a 50-micron filter and then treated in liquid-phase GAC 
adsorbers prior to discharge in conformance with permitted City of Tacoma industrial 
wastewater discharge requirements. The water discharge from the remediation system must 
meet the requirements of City of Tacoma Industrial Wastewater Discharge Permit 
No. TAC-039-2009 (Appendix A). 

At a time when the benefit of continuing to operate the DPE system alone appears to be 
diminishing, based on groundwater, vapor, and soil data collected from the site, in situ 
treatment methods will be implemented. The in situ methods planned for the site consist of 
biostimulation and/or in situ chemical oxidation to further reduce CoCs to achieve CULs. 
Current plans are to inject nutrients (for example, a mixture of nitrogen, phosphate, and 
potassium) in areas with elevated organic compound concentrations and inject oxidants 
(such as potassium permanganate or a form of hydrogen peroxide) in areas with elevated 
halogenated organic compound concentrations.
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2.0 Process Components 

The major remediation system process components are described in the following sections. 
As-built drawings of the remediation system are provided in Appendix C. A list of the 
primary system equipment and associated parts is provided in Appendix D.  Engineering 
specifications and cut sheets for primary system components are provided in Appendix E. 
Pictures of major system components are provided in Appendix F.  

2.1 DPE Wells 
The DPE system includes 71 extraction wells located throughout the site. The DPE system 
can extract soil vapor and groundwater through the 4-inch diameter extraction wells. These 
wells are either finished above ground or below ground depending on their location in the 
facility. The casing for each well is SCH-40 PVC, and the slot size is 0.020 inch. The wells are 
plumbed to the DPE system through a system of nine fields (pipe manifolds), which are 
then combined into two manifolds in the remediation compound prior to entering moisture 
separators. Instrumentation for measuring vacuum is located at each wellhead and for each 
field on the manifold piping within the remediation system building. At each wellhead, a 
system of valves allow for the application of vacuum on the entire well casing or on a drop 
tube utilized for groundwater recovery.  

2.2 Moisture Knock Out Tanks 
Two moisture knock out (KO) tanks are located within the remediation equipment building. 
The purpose of the moisture KO tanks is to separate the recovered vapors and liquids 
within the DPE influent. Each KO tank has a 120-gallon reservoir capacity for temporarily 
storing accumulated liquids. Appropriate fittings, sight glass indicators, and level switches 
allow for liquid-level indication, water removal, sampling, and automatic shutdown when 
necessary. Each KO tank is equipped with high level alarms that will shut off the blowers if 
triggered. 

2.3 DPE Blowers 
Two DPE blowers are located inside the remediation equipment building. The two DPE 
blowers are Busch, 15-horsepower (HP), rotary-claw vacuum pumps, each capable of 
generating flow rates of up to 300 atmospheric cubic feet per minute (acfm) at 15 inches of 
Hg of vacuum. Two blowers are located downstream of the KO tanks, which are connected 
to the extraction fields through two manifolds that are designated as low and high 
contaminant concentration manifolds. The blowers are equipped with motor overload 
switches that will automatically shut the blowers off if triggered. 

2.4 Electric Catalytic Oxidizer 
An electric CatOx is located outside of the remediation equipment building and within the 
remediation equipment compound. The CatOx is connected downstream of one of the DPE 
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blowers. Vapors with high concentration of contaminants are processed through the CatOx 
before being discharged to the atmosphere. The unit is a skid-mounted Intellishare, 
flameless, 300-scfm electric catalytic oxidizer. The CatOx has sensors, a control panel and a 
programmable logic controller (PLC) to monitor temperature and air flow rate. The CatOx 
will automatically shut down if the temperature reaches a set point of 900 degrees 
Fahrenheit or if the inlet air flow reaches 25 percent of the lower explosive limit (LEL). It is 
expected that the catalytic oxidizer will be removed and all vapor-phase treatment will be 
achieved with vapor-phase GAC vessels after consistent operation of the DPE system and a 
decrease in the vapor phase concentrations.  

2.5 Heat Exchanger 
A heat exchanger is located outside of the remediation equipment building and within the 
remediation equipment compound. An American Industrial, ACA series, air-cooled Heat 
Exchanger is connected to the effluent side of the low contaminant concentrations DPE 
blower to reduce the vapor temperature before entering the vapor-phase GAC vessels. The 
heat exchanger can function at temperatures up to 400 degree Fahrenheit. The typical 
temperature of air from a rotary screw blower is 180 to 225 degrees Fahrenheit. At this 
temperature the heat exchanger can operate at a pressure up to 100 psig (pounds per square 
inch gauge), and will reduce the temperature of the air to approximately 10 degrees 
Fahrenheit above ambient temperature. 

2.6 Vapor Phase Granular Activated Carbon 
Two vapor-phase GAC vessels are located outside of the remediation equipment building 
and within the remediation equipment compound. The vapors with low concentration 
contaminants are processed through the 1,000-pound vapor-phase GAC vessels set in series 
before discharging to the atmosphere. These vessels are Tetrasolv VF-1000 filtration vessels. 
The maximum operating pressure and temperature for these vessels is 75 psig and 250 
degrees Fahrenheit, respectfully. 

2.7 Transfer Pumps 
Two Continental, 1.5 HP progressive cavity pumps are connected to the moisture knock out 
tanks to transfer the liquids from these vessels to an equalization tank. Two additional 
Myers 1.5-horsepower pumps transfer the liquids from the equalization tank to the air 
stripper and to the liquid phase carbon vessels. These pumps have motor overload switches 
that will stop the pumps if triggered. In addition, pressure differential switches on the 
equalization and the discharge pumps will automatically turn them off if a pre-set back 
pressure (48psi) is reached. 

2.8 Air Stripper 
An air stripper is located inside the remediation equipment building. Liquids removed from 
the knock out tanks are transferred to an equalization tank. The liquids are subsequently 
transferred to an air stripper in batches for treatment. The air stripper is a QED Model EZ4.4 
cylindrical, low profile air stripper. The unit comes with a system of trays, sump, and cover 
made of HDPE material. It is also equipped with a system of low and high level switches 
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which assist in vacating the process liquids with a 1.5 HP transfer pump. A three-phase, 
230V, 6.3 KW, 300 ACFM at 42 IWCV, 2.5 I/O blower is attached to the air stripper that 
assists in removing volatiles from the water that it processes. The resulting vapor is routed 
to the vapor-phase GAC vessels. The air stripper has a high-high water level switch that will 
temporarily prevent any water addition from the equalization tank. If the high-high level 
does not reset, the DPE blower system will ultimately shut down as the EQ tank will reach 
high limit. 

2.9 Liquid Phase Granular Activated Carbon 
Two liquid-phase GAC vessels are located inside the remediation equipment building. 
Liquids processed through the air stripper are routed through a liquid phase GAC before 
final discharge to the sanitary sewer. The two liquid-phase GAC units are Tetrasolv AF-500 
filter vessels set in series. A pressure sensor switch is located within the inlet line of the lead 
liquid-phase GAC vessel. If the pressure reaches a set value (50 pounds per square inch 
[psi]), the effluent transfer pump will be tripped and the water system will ultimately shut 
down. The liquid-phase GAC vessels have a maximum operating pressure rating of 75 psi.
  

2.10 Motor Control Center 
The power source (480 VAC, 3 phase, 3 wire), main disconnect, and main circuit breaker 
panel are located on the south end of the enclosed fence just outside the equipment control 
room. The motor control center (MCC), located inside the equipment control room, houses 
the power distribution for the remediation system. Through the MCC, the operator can 
activate/deactivate any motor within the remediation system. The MCC is also equipped 
with a PLC system that displays system status, process flow, and instrumentation diagram 
and system shutdowns. A backup battery is installed in the control room to temporarily 
power the PLC system in the event of a power outage. A separate circuit breaker panel 
controls the heat tracing and lighting at the remediation system. This panel is located next to 
the MCC. The CatOx unit has its own control panel, but it is connected to the MCC since it 
works in conjunction with the high-concentrations DPE blower.  

2.11 Nutrient and Chemical Oxidant Injection System 
The nutrient and chemical oxidant injection system consists of a piping system connected to 
each DPE well, a pump, a mixing tank, and a flow meter. The pump is a Grundfos Redi-
Flo 3, 0.5-HP pump capable of discharging 10 gpm with at 100 feet of head. The injection 
piping system is made of 1-inch diameter SDR 11 HDPE piping runs which are manifolded 
together in the remediation compound. At each wellhead, a system of valves and camlock 
fittings allow for conversion of the DPE wells into injection wells. An Istec 1700 series water 
meter is installed in the piping to help control the amount of solution injected per field. The 
mixing tank is a 1,000-gallon double-walled container which can also serve as a temporary 
containment for purge water generated during groundwater monitoring well sampling. The 
injection pump is stored inside the remedial equipment building when not in use. The 
mixing tank is located outside of the remediation equipment building and within the 
remediation equipment compound. 
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3.0 System Operation 

This section presents the specific sequence of steps to be followed to bring the remediation 
system to normal operation. Some components of the system are not required to be active 
during the normal operation of the system, but the operator must be familiar with their 
operation. Any person operating the system must be experienced in operating this type of 
equipment and must receive specific training. Operators must read this section and 
thoroughly understand it before starting the system. Pictures of the major system 
components are located in Appendix F. 

The following steps are required to start and run the system. 

3.1 Pre-Startup Inspection 
Note: The Pre-Startup Inspection is meant for cases when the system has been turned off for 
more than 2 weeks. 

1. Conduct a general visual inspection of all equipment in the remediation equipment 
compound. This includes ensuring all pipes and camlock connections are made and 
secured.  

2. Replace filter bags in each water filter housing. 

3. Verify that there is power at the MCC by confirming that the “Control Power” light on 
front of the MCC is lit. 

4. Check if there are any high-level alarms on any of the tanks (knock-out tanks, 
equalization tank, or air stripper sump). Process water if necessary using instructions in 
Section 3.5 below. 

5. If ambient temperatures are at or below freezing point, ensure the heat tracing system is 
on and that liquids are not frozen in pipelines prior to starting the remediation system.  

 

3.2 High Concentration DPE System 
1. Verify that all valves at selected wellheads, manifolds, and throughout the remediation 

system are in the correct configuration. Turn appropriate well field automated valves to 
ON or OFF position on the MCC. The ON setting opens the field’s valve, the OFF setting 
closes the field’s valve, and the AUTO setting allows the PLC to control the field’s valve 
(this setting will be discussed in Section 3.4). Each field’s setting (ON/OFF/AUTO) will 
be determined by the Operation Task Lead and is dependent on the current objective of 
the system (e.g., dewatering, vapor extraction, etc.). 

2. In the MCC, make sure the “Oxidizer Bypass “switch is set to the OFF position. (Leave it 
in this position only when processing vapors through the CatOx. If this DPE system is 
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connected to the vapor phase carbon, then turn the switch to the ON position and skip 
steps 4, 6, and 7 below). 

3. Verify that the water treatment system switches are on the AUTO position (please see 
water treatment system, Section 3.5, for instructions).  

4. Verify that the manual process inlet valve at the CatOx skid connecting the high 
concentration DPE blower to the CatOx is in the CLOSED position. 

5. On the MCC, turn the DPE Blower #1 (high concentration DPE system) switch to the 
AUTO position. 

6. Open the CatOx control panel and follow the instructions in the PLC screen to start the 
oxidizer. When the oxidizer is purging, ensure that the air dilution valve located next to 
the manual process inlet valve fully opens. The valve should open automatically and air 
should be coming in from the air filter. 

7. Once the CatOx has reached operating temperature (550 degrees Fahrenheit to 600 
degrees Fahrenheit), the PLC screen at the CatOx control panel will indicate that the 
operator should turn the manual process inlet valve to the OPEN position. The DPE 
Blower #1 will start automatically. 

8. Manually adjust the vacuum on the air dilution valve at the KO tank to reach the desired 
position (check with system Operation Task Lead for the desired vacuum pressure). 
Ensure that the air dilution valve is not in a position that creates a loud, high-pitched 
whistling sound at the fresh air filter (outside the remediation equipment building).  

9. Verify vacuum on each leg of the remediation system and adjust the vacuum at the 
manifold as necessary by opening/closing the manual gate valves designated for each 
well field at the manifold. 

3.3 Low Concentration DPE System 
1. Verify that all valves at selected wellheads, manifolds, and processing system are in the 

correct configuration. Turn appropriate well field automated valves to ON or OFF 
position on the MCC. The ON setting opens the field’s valve, the OFF setting closes the 
field’s valve, and the AUTO setting allows the PLC to control the field’s valve (this 
setting will be discussed in Section 3.4). Each field’s setting (ON/OFF/AUTO) will be 
determined by the Operation Task Lead and is dependent on the current objective of the 
system (for example, dewatering, vapor extraction, etc.). 

2. Verify that the water treatment system switches are on the AUTO position (see Section 
3.5). 

3. On the main panel, turn the Heat Exchanger switch to the AUTO position. 

4. On the main panel, turn the DPE Blower #2 (low concentration DPE system) switch to 
the AUTO position. 

5. Adjust the vacuum on the air dilution valve at the KO tank to reach the desired position 
(check with system Operation Task Lead for the desired vacuum pressure). Ensure that 
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the air dilution valve is not in a position that creates a loud, high-pitched whistling 
sound at the fresh air filter (outside the remediation equipment building). 

6. Verify vacuum on each leg of the remediation system and adjust the vacuum at the 
manifold as necessary by opening/closing the manual gate valves designated for each 
well field at the manifold. 

3.4 Running System on Alternating Field Mode 
1. To run the DPE blowers on alternating field mode, follow the procedures in sections 3.2 

and 3.3, but make sure the switches on the MCC to the automated valves on the 
manifolds are placed in the AUTO position. Running the system in alternative field 
mode will be determined by the Operation Task Lead and is dependent on the current 
objective of the system (i.e., dewatering, vapor extraction, etc.). 

2. Prior to running the DPE blowers on alternating field mode, set up the timers for each 
field in the PLC screen located in the MCC.  Each timer will have to be set up manually 
on the PLC screen.  

3. Enough time should be put on the timer of each automated valve to allow the opening of 
the next valve before that valve closes.  This will prevent system shut downs due to 
vacuum dead-heading and blower overloads. 

4. Follow steps 2 through 9 on section 3.2 to run the high concentration DPE system. 

5. Follow steps 2through 6 on section 3.3 to run the low concentration DPE system. 

3.5 Water Treatment System 
The water treatment system must be turned to the AUTO position for the system to be able 
to process any fluids extracted by the DPE system. To prepare the water treatment system, 
do the following: 

1. Verify that all processing pumps are primed by physically filling the discharge housing 
of the pump with the liquid to be handled (i.e., water). 

2. On the main panel, turn the following switches to the AUTO position:  

a. KO Tank #1 Transfer Pump  
b. KO Tank #2 Transfer Pump  
c. Equalization Tank Transfer Pump  
d. Discharge Transfer Pump 
e. Air Stripper Blower 

3. Adjust the flow rates on each pump by closing or opening the associated gate valves to 
prevent potential shutdowns due to high water levels on each of the processing tanks to 
which these pumps are connected. 

3.6 Nutrient/Chemical Oxidant Injection System 
1. Connect the Grundfos pump (stored in the main control room) discharge hose to the 

camlock connection of the injection manifold located on the side of the building. 
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2. Connect the power cord of the pump into the ground fault circuit interrupter outlet 
located next to the door of the control room. Note: Power to the outlet is controlled by a 
HAND/OFF/AUTO switch in the MCC. Verify that the switch is set to the OFF 
position. 

3. Lower the Grundfos pump into the nutrient mixing tank by using a rope attached to the 
discharge chamber of the pump. 

4. Adjust the valves on the injection manifold for the desired DPE field injection setting. 

5. Connect the injection lines from the manifold to the desired DPE field extraction wells at 
each wellhead. 

6. In the control panel, turn the Nutrient Pump switch to the AUTO position. 

7. To stop power to the nutrient pump, either disconnect the pump at the outlet, or turn 
the switch to the OFF position on the MCC. 

3.7 Shutdown Procedures 
1. To shut down the CatOx, follow the instructions in the PLC screen within the oxidizer’s 

control panel. If the PLC screen is not functioning, push the control power button to the 
OFF position. This will only shut down Blower 1 or the remediation system. An 
alternative emergency stop push button is located to the left of the control panel of the 
CatOx. (Please note that this will only shut down DPE Blower #1 of the remediation 
system). 

2. In the MCC, turn all the DPE system switches to the OFF position. 

3. Close the manual process inlet valve connecting the High Concentration DPE system to 
the CatOx. 

4. If the shutdown is not being conducted in response to a permit limit upset, process any 
remaining standing water on all vessels (KO tanks, EQ tank, and air stripper sump) 
using the ‘Hand’ setting on the pump switches in the MCC. Please note that the switches 
for the transfer pumps require that the operator keep his hand on the switch to run the 
equipment. The operator must go back and forth between the MCC and the equipment 
room checking water levels on each vessel so as to not run the pumps dry. It is advisable 
to process water through the system when two system operators are present on site. 
Processing of liquids should be done so that the water is treated starting with the KO 
tanks and finishing at the air stripper sump. The discharge pump and air stripper must 
be run on the Auto position while water is processed from the KO and EQ tanks.  

5. If the shutdown is being conducted in response to a permit upset condition, check with 
Project Manager to determine if remaining water within the system can be processed as 
a part of the shutdown operation. 

6. Turn all the water treatment system switches to the OFF position. 

7. Leave the main power on to maintain lighting, exhaust fan, and heater in operable 
conditions unless directed otherwise by the Project Manager.  



 

OM MANUAL LILYBLAD_FINAL.DOCX 3-5 

8. If ambient temperatures are at or below freezing point, ensure the heat tracing system is 
on prior to shutting down the remediation system.  

3.8 Emergency Shutdown 
1. There are three emergency shutdown stop buttons within the remedial compound. By 

pressing these buttons, energy will automatically be cut off to all electrical components 
in the system. The locations for these buttons are as follows: 

• On the MCC in the control room (see pictures in Appendix F) 

• On the west wall next to the light switch as one enters the equipment room through 
the personnel door (see pictures in Appendix F) 

• On the east wall next to the light switch as one enters the equipment room through 
the double doors (see pictures in Appendix F) 

2. If access to either control room or equipment room is restricted, an emergency shutdown 
can be completed by switching the main power disconnect to the OFF position (see 
pictures in Appendix F). The main power disconnect is located on the southern exterior 
of the control room. Please note that turning the main power disconnect to the OFF 
position should only be done in extreme emergency situations as this type of rapid 
powering down can damage the remediation equipment.
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4.0 System Inspection and Maintenance 

This section of the O&M manual provides guidance on maintaining the remedial equipment 
to optimize the system and minimize downtime from equipment malfunctions. The 
maintenance requirements for the treatment system are based on equipment manufacturers’ 
recommendations (included in Appendix E). 

During normal operation, the system should be maintained and inspected on weekly basis, 
at a minimum. Routine maintenance activities include checking for any deterioration of the 
equipment, lubricating motor bearings, replacing bag filters, checking for malfunctions, and 
any leaks in the system (see Table 4). Preventative maintenance activities should be 
performed on the system equipment to keep equipment operating efficiently, reduce 
unscheduled and non-routine downtime, extend equipment life, and promote a safe 
working environment. Operators must be able to complete preventive maintenance of the 
remediation equipment (see Table 4). For major maintenance activities, a qualified 
subcontractor will be hired. The following table summarizes some of the routine 
maintenance items to be addressed by the system operator. 

TABLE 4 
Preventive Maintenance Tasks and Frequencies 

Equipment Maintenance Action Requirement 
Maintenance 
Frequency 

Moisture KO Tanks Check for cracks, leaks on fittings, level and high 
limit switches 

Monthly 

 Sediment accumulation clean out Quarterly 

Wells/Piping Inspection Quarterly 

Equalization Tank Clean out accumulated solids Quarterly 

Flowmeter Calibrating flow meter Annually 

DPE Blowers Check inlet filter, housing, and ventilation grills for 
any debris and dust 

Monthly 

 Oil level, grease bearings  As needed, but 
quarterly at a 
minimum  

 Change gear box oil Every 2.5 years 

Catalytic Oxidizer Replace temperature recording chart sheets Monthly 

 Grease bearings, replace gaskets As needed 

Vapor Phase GAC Check for breakthrougha (PID readings, vapor 
sampling) 

Each visit 

  Replace GAC (through subcontractor) Upon 
breakthrough 

Liquid Phase GAC Check for breakthrougha (system water sampling) Monthly 
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TABLE 4 
Preventive Maintenance Tasks and Frequencies 

Equipment Maintenance Action Requirement 
Maintenance 
Frequency 

  Replace GAC (through subcontractor) Upon 
breakthrough 

Transfer Pumps Check for leaks, pump bearings, rotary seals, 
cleanout strainers 

Quarterly 

Air Stripper  Check for increase pressure, loose fittings, and 
cracks 

Each visit 

  Clean sump and trays As needed, but 
semi-annual at a 
minimum 

Air Stripper Blower Check for loose bolts that may cause vibration on 
the blowers 

Each visit 

  Bearings and gasket seals As needed 

Nutrient Pump Check seals, cable, and electrical cord 
connections 

As needed 

Inlet Vacuum Filters Visually check filters for dirt and moisture 
accumulation 

Each visit 

  Replace filters when the pressure differential is in 
the range of 10 to 15 inches of water column 

As needed 

Liquid Phase Filters 
(Bag Filters) 

Check differential pressure on gauges Each visit 

  Replace filters when the pressure differential 
increases by approximately 15 – 25 psi 

As needed 

a When the effluent is greater than 90 percent of the influent concentration, the GAC will be changed. After the 
GAC is replaced, the lead and lag vessel order will be switched. 

Non-routine maintenance activities are not part of the preventive maintenance program. 
Non-routine maintenance includes responding to system alarms and equipment repair after 
failure. The need to conduct these activities would typically result from the findings 
obtained when troubleshooting a system failure or problem. Before conducting any non-
routine maintenance activity, the O&M lead technician is required to troubleshoot the 
problem, proposed corrective measures, associated costs, and impacts to the system’s 
operation and schedule, and present it to the O&M Task Lead for discussion and approval 
prior to implementation. All non-routine maintenance activities will be recorded on the 
O&M Log sheet (Appendix G). The cause, implemented corrective measure, and plans for 
future preventive maintenance shall be recorded on the log sheet and included within an 
updated version of the O&M Manual as needed to ensure procedures are appropriately 
modified to prevent future occurrences of the same non-routine downtime. Appendix D 
provides an equipment and parts list (inventory) for all the system components including 
their manufacturer and contact information. This list gives the remediation team easy access 
to items for repair or replacement.  Additional specifications and equipment cut sheets for 
the DPE system equipment can be found in Appendix E. 
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4.1 Remediation System Sampling 
The frequency of sampling and the methods used to analyze the media will be in accordance 
with the established City of Tacoma permit requirements and the vapor treatment 
guidelines (see Appendices A and B for guidance, and Appendix F for location of these 
sample ports). Locations for sampling each media are as follows: 

4.1.1 Vapor Sampling 
• Influent ports for fields A/B, C, D, E, F, G, H, and I – Sample located on DPE manifold 

and upstream of the moisture KO tanks in the remediation equipment building. 

• DPE Influent Blower #1—Sample port located on the downstream side of the blower in 
the remediation equipment building. 

• DPE Influent Blower #2—Sample port located on the downstream side of the blower in 
the remediation equipment building. 

• Post Vapor Phase GAC #1—Sample port located on piping connecting GAC 1 and GAC 
2 carbon vessels outside the remediation equipment building. 

• Vapor Phase GAC #2 Effluent—Sample port located on side of the effluent stack 
connected to GAC 2 outside the remediation equipment building. 

• Air Stripper Effluent—Sample port located on piping connecting the air stripper blower 
to the vapor phase GAC outside the remediation equipment building.  

• CatOx Effluent—Sample port located on the side of the effluent stack just above the 
oxidizer’s control panel outside the remediation equipment building. 

4.1.2 Water Sampling 
• Total Influent Post KO Tank—Sample port located on the effluent side of the EQ tank 

transfer pump in the remediation equipment building. 

• Post Air Stripper—Sample port located on effluent side of the discharge pump bag filter 
in the remediation equipment building.  

• Post Liquid Phase GAC #1—Sample port located on piping connecting the liquid phase 
GAC 1 and GAC 2 in the remediation equipment building. 

• Post Liquid Phase GAC #2 Effluent—Sample port located on discharge pipe located 
downstream of the water flow meter sensor in the remediation equipment building. 

4.2 Operation and Maintenance Documents 
A notebook containing the O&M log sheets recording operating parameters, equipment 
inspections, and basic maintenance should be kept on site to track maintenance tasks and 
operational parameters. The O&M Lead Technician is responsible for documenting system 
operation parameters, any maintenance activities completed, and observations in a field 
logbook. This log will enable operators to refer to past activities and events to improve 
system performance, provide troubleshooting ideas, and assist in report writing.  
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An O&M log sheet should be completed on every site visit. A hardcopy of each O&M log 
sheet will be filed in the project folder at CH2M HILL’s Bellevue, Washington office, and the 
original will be stored in the logbook onsite for documenting purposes. In addition the 
system operator should complete the O&M log sheet in an electronic file located on the 
project electronic database folder. A copy of a blank O&M log sheet can be found in 
Appendix G. 

A full list of the equipment and parts are included in Appendix D. The parts list table 
includes part numbers and vendors for routine replacement parts including bag filters and 
GAC replacement. 

4.3 Waste Generation 
It is anticipated that wastes will be generated during the operation and maintenance of the 
remediation system. This waste will be managed in accordance with the procedures stated 
in the Waste Management Plan of the RAWP (CH2M Hill, 2009).  Solid waste (bag filters, 
dry sediment, and spent carbon) will be temporarily stored outside the remediation system 
trailer, containerized in 55–gallon drums, labeled, and properly disposed of from the site 
within 90 days of generation.  Wastewater (purge groundwater, equipment cleaning 
wastewater) will be treated through the system and disposed to the sanitary sewer.  The 
Liquid Spill Prevention Plan in Appendix I presents scenarios for temporarily storing 
liquids outside of the remediation system trailer, and the procedures for processing these 
liquids through the remediation system.    Any used oil generated during replacement of 
DPE blower gear oil (scheduled for every 2.5 years) will be transported to a local oil 
recycler. 

4.4 Operator Training 
Training is necessary to ensure that the system operators possess the proper skills and 
knowledge to safely operate the remediation system. All employees involved with system 
testing, operation, and maintenance should receive thorough safety training. Safety training 
focuses on ordinary and emergency situations. Health and safety procedures and issues are 
to be discussed at safety meetings held at the site on each visit if more than one person is 
performing operation and maintenance activities. If operation and maintenance is being 
performed by one system operator, that person should mentally review the tasks to be 
performed and consider the safety precautions to be taken in accordance with the Site 
Health and Safety Plan (HSP). 

The items below list the minimum health and safety training requirements that all system 
operators must complete to safely conduct activities at the site: 

• First Aid Training 
• HAZWOPER Training 
• Use and Care of Personal Protection Equipment (PPE) 
• Fire extinguisher Training 
• Lock Out Tag Out Training 
• Electrical Safety Awareness 
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In addition to the general health and safety training, system operators must be trained in 
testing, operating, and maintaining the remediation equipment. The training should cover 
equipment startup and shutdown procedures, process parameter monitoring, sampling 
media, equipment maintenance, and troubleshooting. An operator’s training log will be 
maintained with this O&M Manual where one can track who has received this training (see 
Appendix H).  

Site specific training may also be required by both JM Eagle and PFF facilities. O&M 
personnel must inquire with each facility to keep up to date with such training. Records of 
the training for each system operator should be kept up to date in Appendix H of the O&M 
Manual maintained at the site.
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5.0 Health and Safety 

This section presents the general guidelines for personnel safety and information on specific 
hazards associated with the site. The most recent HSP, located in the electrical control room 
in the remediation system trailer, shall be used for detailed guidance on health and safety 
procedures.  

O&M personnel at the site are responsible for updating and following the site-specific HSP. 
The HSP shall be kept onsite within the remediation building, available to anyone who 
visits the site. The plan includes general health and safety practices, as well as information 
on hazards specific to the site and the O&M activities. Examples of specific items that are 
included in the HSP are levels of PPE, air monitoring details, and materials handling. 

Any maintenance activity performed at the site, the hazards posed and control measures 
required to perform that activity can be found on the site’s HSP. If new activities are 
proposed in the operation of the system, an Activity Hazard Analysis (AHA) will be written 
and included in the HSP located onsite.  

Pre-Task Safety Plans (PTSPs) will be generated by the system O&M lead technician at the 
start of each day’s activities to ensure that any hazards associated with those activities pose 
no harm to the operator or others. Additionally, safe behavior observations (SBOs) will be 
conducted on the system operation and maintenance lead technician on a regular basis (at 
minimum once per month) to compare the actual work process against established safe 
work procedures identified in the project HSP.
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City of Tacoma Industrial Wastewater Permit  
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Vapor Discharge Guidelines 









Lopez, Mario/SEA 

From: Steve Van Slyke [SteveV@pscleanair.org]

Sent: Tuesday, June 02, 2009 7:56 AM

To: Powers, Martin/SEA

Cc: Lopez, Mario/SEA; Kim Cole

Subject: RE: PSCAA application

Attachments: 50-131-RegistrationGeneralforPublic.pdf
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Martin,  

When I look at the two statutes that address the question you and I discussed (see excerpts below), I think it 
supports the conclusion that the proposal is exempt from the Notice of Construction (NOC) application review 
process which would conclude with an Order of Approval (and special permit conditions).  That would be the 
procedural requirement referenced, being an authorization or approval.  I don't think this would apply to our 
Registration program, since there is no procedural decision to register a source.  Registration would also be 
consistent with provisions for fees discussed in the MTCA statute and would eventually offset some of the costs 
related to continued discussions related the need for a wet scrubber.  I am attaching a Registration Questionnaire 
that is normally used to initiate the data entry.  Our registration regulation identifies any emission generating 
activity which has a gaseous emission control device (e.g. oxidizer, carbon adsorber, or wet scrubber for 
absorption) that is rated at 200 cfm or higher would be subject to registration.  If the operation were registered, the 
current program fee structure would produce an annual invoice of $1000 and you would receive your first invoice 
in November 2009 for the calendar year 2010.   

<<50-131-RegistrationGeneralforPublic.pdf>>  
We should probably talk a little more about your questions regarding the wet scrubber requirement.  My quick 
read of the conditions for the equipment that has been removed would suggest that you would not need the 
scrubber if the oxidizer HCl concentration was <6 ppm.  I hope this helps for answer the questions for now.  I don't 
see a problem for your startup plans based on the NOC exemption and the registration process can be completed 
in a very short period of time. 

Thanks,  
Steve  

Steve Van Slyke  
Supervisory Engineer  
Puget Sound Clean Air Agency  
1904 3rd Ave., Suite 105  
Seattle, WA  98101-3317  

(206) 689-4052  
(206) 343-7522 (fax)  

SteveV@pscleanair.org  

 

70.94.335 

Hazardous substance remedial actions — Procedural requirements not applicable.  
The procedural requirements of this chapter shall not apply to any person conducting a remedial action 
at a facility pursuant to a consent decree, order, or agreed order issued pursuant to chapter 70.105D 
RCW, or to the department of ecology when it conducts a remedial action under chapter 70.105D RCW. 



The department of ecology shall ensure compliance with the substantive requirements of this chapter 
through the consent decree, order, or agreed order issued pursuant to chapter 70.105D RCW, or during 
the department-conducted remedial action, through the procedures developed by the department 
pursuant to RCW 70.105D.090.  

[1994 c 257 § 15.]  
Notes:  
Severability -- 1994 c 257: See note following RCW 36.70A.270.  

 

70.105D.090 

Remedial actions — Exemption from procedural requirements.  
(1) A person conducting a remedial action at a facility under a consent decree, order, or agreed order, 
and the department when it conducts a remedial action, are exempt from the procedural requirements of 
chapters 70.94, 70.95, 70.105, 77.55, 90.48, and 90.58 RCW, and the procedural requirements of any 
laws requiring or authorizing local government permits or approvals for the remedial action. The 
department shall ensure compliance with the substantive provisions of chapters 70.94, 70.95, 70.105, 
77.55, 90.48, and 90.58 RCW, and the substantive provisions of any laws requiring or authorizing local 
government permits of approvals. The department shall establish procedures for ensuring that such 
remedial actions comply with the substantive requirements adopted pursuant to such laws, and shall 
consult with the state agencies and local governments charged with implementing these laws. The 
procedures shall provide an opportunity for comment by the public and by the state agencies and local 
governments that would otherwise implement the laws referenced in this section. Nothing in this section 
is intended to prohibit implementing agencies from charging a fee to the person conducting the remedial 
action to defray the costs of services rendered relating to the substantive requirements for the remedial 
action. 
 
(2) An exemption in this section or in RCW 70.94.335, 70.95.270, 70.105.116, *77.55.030, 90.48.039, 
and 90.58.355 shall not apply if the department determines that the exemption would result in loss of 
approval from a federal agency necessary for the state to administer any federal law, including the 
federal resource conservation and recovery act, the federal clean water act, the federal clean air act, and 
the federal coastal zone management act. Such a determination by the department shall not affect the 
applicability of the exemptions to other statutes specified in this section.  

[2003 c 39 § 30; 1994 c 257 § 14.]  
Notes:  
*Reviser's note: RCW 77.55.030 was recodified as RCW 77.55.061 pursuant to 2005 c 146 § 1001.  
Severability -- 1994 c 257: See note following RCW 36.70A.270.  

________________________________  

From: Martin.Powers@CH2M.com [mailto:Martin.Powers@CH2M.com]  
Sent: Tuesday, May 12, 2009 4:07 PM  
To: Steve Van Slyke  
Cc: Mario.Lopez@CH2M.com  
Subject: FW: PSCAA application  

 
Steve,  
Based on information provided to Mario Lopez by Kim Cole, we are under the impression that our previous 
agreement on "renewing" the prior NoC is no longer on the table for the Lilyblad site in Tacoma.  Is this the case?  
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Can't we maintain that agreement and provide the data showing compliance with limits without the scrubber 
during the first few weeks of operation of the system?  Are you and Kim available to discuss?   

   
Thanks,  
Martin  

________________________________  

From: Lopez, Mario/SEA  
Sent: Thursday, February 05, 2009 6:26 PM  
To: Powers, Martin/SEA; Tracy, Brian/SEA  
Cc: Farmer, Bill/SEA  
Subject: FW: PSCAA application  

 
 
Hey guys,  

   

I am coming home tonight and will be at the office sometime tomorrow for just a couple of hours.  Just wanted to 
forward this message from Steve Van Slyke in regards to our Air Permit.  Just need to stay within required criteria 
and we should be fine. 

   

Mario López  

P Please consider the environment before printing this e-mail.  

________________________________  

From: Steve Van Slyke [mailto:SteveV@pscleanair.org]  
Sent: Thursday, February 05, 2009 2:55 PM  
To: Lopez, Mario/SEA  
Subject: RE: PSCAA application  

   

Mario,  

   

It appears that you do not need to do anything with the air permit for this project.  The NOC Order of Approval 
(copy attached) has language that allows operation without the scrubber provided you meet an alternative 
emission limit.  If you know you'll meet the 6 ppm criteria and have the required monitoring data to back that up, 
you would be complying with this Order.  I'm attaching the original NOC review worksheet prepared by Kwame for 
this approval for your files and reference.  I would say you should just comply with this permit and let me know if 
you have any questions regarding project changes or options which were not anticipated as a part of the original 
review. 
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Let me know if you have more questions.  

   

Thanks,  

Steve  

   

Steve Van Slyke  
Supervisory Engineer  
Puget Sound Clean Air Agency  
1904 3rd Ave., Suite 105  
Seattle, WA  98101-3317  

(206) 689-4052  
(206) 343-7522 (fax)  

SteveV@pscleanair.org  

   

   

________________________________  

From: Mario.Lopez@CH2M.com [mailto:Mario.Lopez@CH2M.com]  
Sent: Wednesday, January 14, 2009 11:35 AM  
To: Steve Van Slyke  
Subject: RE: PSCAA application  

Steve,  

   

The permit issued in 2007 is for the same site.  The system treatment pathway is the same.  In our design, we do 
not have a caustic scrubber to treat the HCl because we think that we can meet the 6ppm criteria stated in the 
permit.  If you need to revise our flow diagrams or RAWP, just let me know so I can provide you with copies. 

   

Thanks,  

   

Mario López  
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P Please consider the environment before printing this e-mail.  

________________________________  

From: Steve Van Slyke [mailto:SteveV@pscleanair.org]  
Sent: Tuesday, January 13, 2009 6:08 PM  
To: Lopez, Mario/SEA  
Subject: RE: PSCAA application  

   

Mario,  

   

Before I answer the procedural questions you are asking, could you check to see if the permit we issued in 2007 
to Lilyblad is for the site you are working on?  If it is the same site, can you tell me if that permit is consistent with 
the treatment pathway you are presently on or is there something different being contemplated? 

   

Let me know.  

   

Thanks,  

Steve  

   

Steve Van Slyke  
Supervisory Engineer  
Puget Sound Clean Air Agency  
1904 3rd Ave., Suite 105  
Seattle, WA  98101-3317  

(206) 689-4052  
(206) 343-7522 (fax)  

SteveV@pscleanair.org  

   

________________________________  

From: Mario.Lopez@CH2M.com [mailto:Mario.Lopez@CH2M.com]  
Sent: Friday, January 09, 2009 6:53 PM  
To: Steve Van Slyke  
Subject: PSCAA application  
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Steve,  

   

Here is an excerpt from the regulatory history at the site which goes over the application and modifications to the 
consent decree for the site and mentions that Ecology has now taken the lead on the cleanup.  We might be 
exempt from filing a NOC for an air permit, but want to see if we can get a written statement from PSCAA.  We 
also want to know what the requirements are to meet the substantive conditions of the Washington State Clean 
Air Act.  We are in the process of writing the Operation and Maintenance Plan for the site and would like to know 
what our monitoring and reporting requirements will be so we can add this information to the plan. 

   

Lilyblad formerly operated the facility as an interim status dangerous waste treatment, storage, and disposal 
(TSD) facility regulated under Subtitle C of Public Law 94-580, the Resource 

Conservation and Recovery Act (RCRA). Ecology is authorized to enforce RCRA through Chapter 70.105 RCW, 
the Hazardous Waste Management Act (HWMA) of 1976. Ecology implements the HWMA through the Dangerous 
Waste Regulations in Chapter 173-303 WAC.  Corrective action requirements for releases of dangerous waste 
and dangerous constituents at facilities seeking or required to have a permit to treat, store, recycle, or dispose of 
dangerous wastes are described in Chapter 173-303-646 WAC. To fulfill corrective actions requirements, Ecology 
issued enforcement actions pursuant to the Model Toxics Control Act (Chapters 70.105 RCW and 173-340 WAC). 
Ecology named Lilyblad and Sol Pro potentially liable persons (PLPs) in accordance with Chapter 173-340-500 
WAC.   

   

On October 30, 1995, the PLPs and Ecology entered into the Agreed Order DE 95HS-S292 requiring the PLPs to 
prepare the remedial investigation/feasibility study (RI/FS) and CAP. 

Ecology issued an amendment to the Order on October 10, 2000. Under the amendment, Lilyblad developed and 
implemented an interim action work plan to remediate contaminated groundwater and soil at the site. Ecology 
amended the Order on August 15, 2006 and took over the preparation of the FS and CAP. 

   

Mario López | Staff Engineer 2  

CH2MHILL <http://ch2mhill.com> | Environmental Services  

1100 112th Avenue NE, Suite 400 Bellevue, WA 98004  
425.453.5000 ext. 25120 | 425.647.6637 cell  

P Please consider the environment before printing this e-mail.  
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SAND

4" DIA SCH 40 PVC

WITH 0.020" SLOTTED

SCREEN

4" THREADED END CAP

(EST)

DPE ABOVE GRADE EXTRACTION

WELL CONSTRUCTION, TYP
NOT TO SCALE
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’
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’
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HYDRATED
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(ADJUSTABLE LENGTH)

M-02
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R
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X
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0

’

2

D-01
DETAIL 

BENTONITE GROUT/

CEMENT

GROUND SURFACE

NOT TO SCALE
5

C-02

ABOVE GRADE WELLHEAD, TYP 1 OF 24

INJECTION PIPE

TO REMEDIATION

SYSTEM

1" BALL VALVE
1" PETRO-RESISTANT 

HOSE

6" ODx16" H

MONUMENT

CASING
CONCRETE WALL/

CONTAINMENT WALL

UNISTRUT OR

EQUAL CHANNEL

1" SCH 80 PVC

BALL VALVE

1" x 1" x 1" ABS TEE

HOSE BARB
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SCH 80 PVC TEE

(SLIPxSLIPxFPT)

2" SCH 80 PVC

BALL VALVE

(SLIPxSLIP)

4" SCH 80 PVC DPE

EXTRACTION LINE

TO REMEDIATION

SYSTEM

PLAN VIEW

SECTION VIEW

1" SCH 80 FPT

BALL VALVE

1" PETRO / PEROXIDE

RESISTANT HOSE

1" MALE CAMxHOSE

BARB CONNECTION

1" FEM CAMxHOSE

BARB CONNECTION
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PVC TEE
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WALL OR

CONTAINMENT

WALL
4" SCH 80

PVC PIPE

1" HDPE SDR-11 PIPE

(MIN 2% CARBON BLACK)

PIPE STRAP

GALV STEEL

CONCRETE

ANCHOR

GALV STEEL

UNISTRUT

MOUNTED ON

CONCRETE WALL

4" x 4" x 2" 

SCH 80 PVC TEE

(SLIP)

1" HDPE SDR-11 PIPE

4" HEAVY DUTY

WELL SEAL

4" x4" x2"

SCH 80

PVC TEE

(SLIP)

4"x4"x2"

SCH 80

PVC TEE

(SLIP)

6

0-30 IN HG

VACUUM GAUGE

0-30 IN HG

VACUUM 

GAUGE

NOTES:

1.  ALL ABOVE GROUND PIPING TO BE INSULATED & HEAT TRACED.

2.  ALL BELOW GROUND PIPING TO BE WIRE TRACED AND LABELED 

     WITH WARNING TAPE.
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M-03

 

 

BELOW GRADE TO ABOVE GRADE

PIPE BEDDING

MATERIAL

EXTENT OF 

TRENCH

ASPHALT TO 

MATCH EXISTING

 

    NOT TO SCALE

BELOW GRADE TO 

C-02

CENTRALIZER

CASINGS

C-02

EXTENT OF 

TRENCH

PIPE BEDDING 

MATERIAL

SPILL CONTAINMENT

OR BUILDING WALL

CONCRETE

ANCHOR

1" HDPE SDR-11 PIPE

C-02

10

DPE EXTRACTION TRANSITION
    NOT TO SCALE

  INJECTION PIPE TRANSITION
    NOT TO SCALE

HEAVY DUTY PIPE STRAP

CONCRETE

ANCHOR

BELOW GRADE TO ABOVE GRADE

ASPHALT

4" SCH 80 PVC

TEE (SLIP)

SPILL CONTAINMENT

WALL OR BUILDING WALL

P
IP

IN
G
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O

N
N

E
C

T
IO

N
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E
T

A
IL

S

7

NOTES:

1.  ALL ABOVE GROUND PIPING TO BE INSULATED & HEAT TRACED.

2.  ALL BELOW GROUND PIPING TO BE WIRE TRACED AND LABELED 

     WITH WARNING TAPE.
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3" MIN

1
4
"

CONCRETE SLAB

PIPE BEDDING

MATERIAL (PEA GRAVEL)

12"
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8
NOT TO SCALE
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’

C-02

MATCH EXISTING

CONCRETE (4,000 PSI MIN)

TRENCH DETAIL
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APPENDIX D 

Equipment and Parts List



Description QTY Part Number Manufacturer Telephone Parts Supplier
ROTARY CLAW VACUUM BLOWER 300 ACFM @ 20" HG VACUUM, 3-INCH I/O 2 MI 1502 BV BUSCH (408) 782-0800 BUSCH
MOTOR, 15 HP, 230V, 3PH, TEFC 2 15 HP BUSCH (408) 782-0800 BUSCH
VACUUM RELIEF VALVE 2 INCLUDED BUSCH (408) 782-0800 BUSCH
DISCHARGE SILENCER 2 INCLUDED BUSCH (408) 782-0800 BUSCH
AIR STRIPPER BLOWER, 230V, 3PH, 6.3 KW, 300 ACFM @ 42 IWCV, 2.5-INCH I/O 1 SB0530.D0H0.UJ11 BUSCH (408) 782-0800 BUSCH
AIR STRIPPER RING, TOP SUPPORT 1 CP4TR QED (360) 297-5409 Olympic Environmental Equipment
TOP COVER ASSEM 1 CP4TP QED (360) 297-5409 Olympic Environmental Equipment
TRAYS 4 CP4T QED (360) 297-5409 Olympic Environmental Equipment
SUMP 1 CP4S QED (360) 297-5409 Olympic Environmental Equipment
TENSION ROD KIT 1 CP4TN-4 QED (360) 297-5409 Olympic Environmental Equipment
RING, BOTTOM SUPPORT 1 CP4BR QED (360) 297-5409 Olympic Environmental Equipment
LIQUID PHASE CARBON 2 HPAF-500 TETRASOLV (713) 703-6516 TETRASOLV
VAPOR PHASE CARBON 2 VF-1000 TETRASOLV (713) 703-6516 TETRASOLV
CLEAR TRAP FILTER 2 ST-235P-300CN W/ 1/2" SOLBERG (630) 773-0727 SOLBERG
INLINE FILTER 2 CSL-234P-400 SOLBERG (630) 773-0727 SOLBERG
TRANSFER PUMP - TEFC, 1.5HP, 230/460V, 1.25"I/1"O 2 CT15FAB 1.5 HP MYERS (419) 289-1144 MYERS
PROGRESSIVE CAVITY PUMP, 1.5 HP, 230/460V, 3PH, TEFC, 1.5"I/1.25"O 2 CP56C-1.5M W/ STATOR CONTINENTAL (206) 762-0500 Cascade Machinery & Electric
300 GALLON POLY EQUALIZATION TANK 1 NOR300VERT NORWESCO (800) 328-3420 NORWESCO
FILTER HOUSINGS, 2-INCH I/O 2 007A1304L020N2VC CUSTOM SERVICE & DESIGN (248) 340-9005 CUSTOM SERVICE & DESIGN
FILTER BAGS #2 50 PEG50P2SH CUSTOM SERVICE & DESIGN (253) 922-2268 Grainger
1000 GALLON DOUBLE WALL TANK/DUAL CONTAINMENT TANK 1 TC7485DC CHEM-TAINER INDUSTRIES, INC(800) 275-2436 CHEM-TAINER INDUSTRIES, INC
INLET FILTER/SILENCER 2 F64-4" STODDARD (425) 822-3335 APSCO, Inc.
INLET FILTER/SILENCER 1 F64-6 FLG STODDARD (425) 822-3335 APSCO, Inc.
VACUUM GAGE, 0-30"HG, FLUTTER GUARD GAGE WITH BACK CONNECTION 14 63-W3005H-02B-XSF-G/# C ASHCROFT (800) 576-6308 ASHCROFT
VACUUM TRANSDUCER 4-20MA 2 K1-7M02-42-C1-VAC TO 0-G ASHCROFT (800) 576-6308 ASHCROFT
PRESSURE TRANSDUCER, 4-20 MA, 0-60PSI 3 K1-7M02-42-C1-0-60PSI ASHCROFT (800) 576-6308 ASHCROFT
TEMPERATURE GAGE, 50-400 DEG F 4 30EI-60R-040-50/400F ASHCROFT (800) 576-6308 ASHCROFT
PRESSURE GAGE, 0-60 PSI, FLUTTER GUARD GAGE WITH BACK CONNECTION 8 63-W3005H-02B-XSF-60# ASHCROFT (800) 576-6308 ASHCROFT
PRESSURE GAGE, 0-30 PSI, FLUTTER GUARD GAGE WITH BACK CONNECTION 2 63-W3005H-02B-XSF-30# ASHCROFT (800) 576-6308 ASHCROFT
FLOW SENSOR 1 P51530-P0 SIGNET (916) 817-2279 SIGNET
FLOW TRANSMITTER 1 3-8550-1P SIGNET (916) 817-2279 SIGNET
MOUNTING DISPLAY 1 PV8T010F SIGNET (916) 817-2279 SIGNET
PANEL MOUNT DISPLAY 1 INCLUDED SIGNET (916) 817-2279 SIGNET
PITOT TUBE, 6-INCH 1 DS-300-6" DWYER (219) 879-8000 DWYER
MAGNEHELIC GAGE, SQUARE ROOT SCALE, 0-400 CFM, 0-0.61"WC 1 2SQRT DWYER (219) 879-8000 DWYER
LOW PSI SWITCH - EXP 1 1950-5-2F DWYER (219) 879-8000 DWYER
MAGNEHELIC GAGE 1 2030 DWYER (219) 879-8000 DWYER
4-INCH WAFER STYLE BUTTERFLY VALVE 18 BFV204WFB311HL0 DWYER (219) 879-8000 DWYER
2-WAY, 4-INCH WAFER STYLE AUTOMATED BUTTERFLY VALVE, EXPLOSION-PROOF 8 ABFV204WFB331U14C-EX DWYER (219) 879-8000 DWYER
18" EXHAUST FAN, 3860 CFM, 0.5HP, 1-60-115/230V, XP 1 EN182-H, XP NEW YORK BLOWER (800) 208-7918 NEW YORK BLOWER
HEATER 3.6 KW,EXP,480VAC, 1PH 1 CVEP-3.6 087097 CHROMALOX (425) 885-0372 Technical Controls Inc.
HEAT EXCHANGER, 1HP, 208/230/460V, 3 PH, TEFC, 2.5"I/O, APPROXIMATELY 43" WIDE X C S OO 1 ACA4362-1 3PH TEFC AMERICAN INDUSTRIAL (434) 757-1800 AMERICAN INDUSTRIAL
230V/3PH/75FLA, 6' X 6', 2500 LBS 3 300 SCFM INTELLISHARE (715) 233-6115 INTELLISHARE
FAN SHUTTER, 36 INCH 1 4YN18 DAYTON (253) 922-2268 Grainger
SPRAY ON BED LINER ON EQUIPMENT ROOM FLOOR AND 6-INCHES UP WALLS - Q OO 1 CUSTOM LINE-X (877) 330-1331 LINE-X
ELECTRIC WELL PUMP 1 10-REDI-FLO3-100 GRUNDFOS (913) 227-3400 GRUNDFOS
WELL PUMP MOTOR 1 1/2HP, 115V, 1PH FRANKLIN (260) 824-2900 FRANKLIN
25' MOTOR LEAD 1 25' MOTOR LEAD FRANKLIN (260) 824-2900 FRANKLIN
COOLING SHROUD 1 COOLING SHROUD GRUNDFOS (913) 227-3400 GRUNDFOS
PRESSURE GAGE, 0-60 PSI, FLUTTER GUARD GAGE WITH BACK CONNECTION 8 63-W3005H-02B-XSF-60# ASHCROFT (800) 576-6308 ASHCROFT
WATER FLOWMETER, 3/4" 1 1710 ISTEC (973) 383-9888 ISTEC
VITON O-RINGS 1 INCLUDED ISTEC (973) 383-9888 ISTEC
AIR/WATER SEPARATOR, RATED FOR 350 CFM 2 120 GALLON SILVAN (800) 247-8265 SILVAN
DEMISTER ELEMENT SS MESH 2 8-INCH ACS (800) 231-0077 ACS
LEVEL SWITCHES FOR AIR/WATER SEPARATOR 2 STAINLESS STEEL FLO PLUS (253) 922-2268 Grainger
LEVEL SWITCHES FOR AIR STRIPPER 3 1002080 SUPERSINGLE (253) 922-2268 Grainger
LEVEL SWITCHES FOR POLY TANK 3 1002080 SUPERSINGLE (253) 922-2268 Grainger
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Remedial Equipment Cut Sheets





























































































































































































 

 

APPENDIX F 

Equipment Pictures 
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APPENDIX G 

O&M Log Sheet 



  1100 112th Avenue NE
Suite 400

Bellevue, WA. 98004
TEL 425-453-5000 
FAX 425-468-3100

Project Number: Date:
Operator: Time: Onsite

Weather Conditions: Offsite

System Operating Upon Arrival?: System Operating Upon Departure 
If no, describe reason:

Fields operating: Totalizer Reading (gal)
Total Vacuum (in Hg): MPE Blower #1 Hour Meter: (hrs)

Influent PID (ppm): MPE Blower #2 Hour Meter: (hrs)
Air Stripper Blower Hour Meter: (hrs)

(hrs)

Vacuum at KO Drum #2 (in Hg)
Vacuum Before Inline Filter #2 (in Hg)
Vacuum After Inline Filter #2 (in Hg)

Influent PID Reading Blower #1 Influent PID Reading at Blower #2 (ppm)
Temperature Before Heat Exch (F)
Temperature After Heat Exch (F)
Pressure Before VPGAC #1 (psi)
Pressure After VPGAC #1 (psi)
PID After VPGAC #1 (ppm)
Pressure After VPGAC #2 (psi)
Flow Rate (scfm)
Effluent PID (ppm)

Pressure at KO #1 Transfer Pump Pressure post inline Filter 2 (psi)
Pressure at KO #2 Transfer Pump Pressure before LPGAC Vessel #1 (psi)
Pressure at EQ Tank Transfer Pump Pressure after LPGAC Vessel #1 (psi)
Pressure prior to inline Filter #1 Pressure after LPGAC Vessel #2 (psi)
Pressure post inline Filter #1 Air Stripper Differential Pressure (in H2O)

Pressure at AS Transfer Pump Air Stripper Air Flow Rate (scfm)
Pressure prior to inline Filter #2 Air Stripper Effluent PID (ppm)

Samples Collected Today?:
Total Influent (water) TPH-SGT/HEM (1664), SVOCs (625), VOCs(624)
Post Air Stripper (water) TPH-SGT/HEM (1664), SVOCs (625), VOCs(624)
Post GAC 1 (water) TPH-SGT/HEM (1664), SVOCs (625), VOCs(624)
Post GAC 2 Effluent (water) TPH-SGT/HEM (1664), SVOCs (625), VOCs(624), Metals (200.7), pH (150.1)

Total Vapor Influent # 1 (field?): VOCs, SVOCs, TPH-G
Total Vapor Infuent # 2 (field?): VOCs, SVOCs, TPH-G
VPGAC 1 Effluent: VOCs, SVOCs, TPH-G
Air Stripper Effluent: VOCs, SVOCs, TPH-G
VPGAC 2 Effluent: VOCs, SVOCs, TPH-G, HCl
Catalytic Oxidizer Effluent: VOCs, SVOCs, TPH-G, HCl
Additional Comments (modifications to system, repairs, shutdowns, carbon change outs, etc. ) 

HI LOW

Vacuum After Inline Filter #1 (in Hg)
(ppm)

REMEDIATION SYSTEM OPERATION LOG SHEET
ECY - Former Lilyblad Site Remediation, Tacoma, WA

Oxidizer Hour Meter:

DPE - Vapor Phase Remediation System
High Concentration System Low Concetration System

Total Vacuum at KO Drum #1 (in Hg)
Vacuum Before Inline Filter #1 (in Hg)

(F)
Pressure after MPE Blower #1 (psi)
Air Temperature after MPE Blower #1

Electric Oxidizer Inlet Temperature (F)
Electric Oxidizer Outlet Temperature (F)
Vacuum at Electric Oxidizer's Blower (in H2O)
Flow Rate (scfm)
Effluent PID (ppm)

DPE - Liquid Phase Remediation System
(Fill in the blanks when these components are operating)

(psi)
(psi)
(psi)
(psi)

(psi)

(psi)
(psi)



 

 

APPENDIX H 

O&M Training Log Sheet 



 1100 112TH Ave NE
Suite 400

Bellevue, WA. 98004
425453-5000

fax 425-468-3100

O&M TRAINING LOG SHEET
FORMER LILYBLAD SITE, TACOMA, WA

NAME: SIGNATURE: DATE:



 

  

 
APPENDIX I 

Liquid Spill Prevention Plan 



Former Lilyblad Petroleum Remediation System 
Liquid Spill Prevention Plan 

  

Liquids Generated Source (Scenarios in 
Which Fluids Would Be 
Stored Outside of 
Remediation Building) 

Dangerou
s Waste? 

Routine Spill Prevention and 
Control Measures (a) 

 

Contaminated groundwater Purge water generated from monthly 

groundwater sampling 

No  Purge water generated during groundwater 

sampling will be placed in the 1,000-gallon tank 

and processed through the remediation system 

following the sampling event. 

Contaminated groundwater, 

mixed with entrained fine 

particulates, iron, and tap 

water/soap mixture 

 

Cleaning of the remediation system 

tanks [air stripper, air-water 

separators (knockout tanks) and 

equalization tanks] 

No  Liquids and solids generated during remediation 

system operation and maintenance activities will 

be placed in the 1,000-gallon tank.  Onsite 

personnel must monitor this activity to ensure 

that the capacity of the 1,000-gallon tank would 

not be exceeded. The solids will be allowed to 

settle to the bottom, and the liquid will be 

pumped to the remedial groundwater treatment 

system.
(b)

 

Contaminated groundwater 

 

Groundwater from the liquid phase 

granular activated carbon (GAC) 

vessels to accommodate the 

changeout of the carbon.   

No Extracted groundwater would be pumped in the 

1,000-gallon tank during this time. Onsite 

personnel must monitor this activity to ensure 

that the 1,000-gallon tank would not exceed 

capacity. This water must then be promptly 

processed through the system once the carbon 

changeout work is completed. 



Liquids Generated Source (Scenarios in 
Which Fluids Would Be 
Stored Outside of 
Remediation Building) 

Dangerou
s Waste? 

Routine Spill Prevention and 
Control Measures (a) 

 

Liquids used for chemical and/or 

nutrient injections. At this time 

the type and amount of chemicals 

needed has not been specified; 

however, we anticipate mixtures 

of water and fertilizers or water 

mixed with chemical oxidants, 

dependent on the nature of the 

injection.  

Activities associated with subsurface 

chemical and/or nutrients injection.   

This may also include the temporary 

storage of chemicals used for 

injections.  (Note: detailed plans have 

not yet been completed for these 

types of activities. Any required 

permits will be obtained prior to 

injections. ) 

To be 

determined 

During subsurface injection activities the 1,000-

gallon tank will be used to store the fluids 

needed for injection.  

Appropriate measures will be taken to safely 

store any liquid and/or solids used for 

subsurface injections.  This plan will be updated 

prior to implementing chemical and/or 

nutrients injection. 

 

Notes: 

(a) The 1,000-gallon tank located within the remediation compound has double wall containment and a cover (see attached sheet for tank 

specifications).  Efforts will be made to process any water stored in the 1,000-gallon tank through the remediation system as soon as 

possible following generation of the liquid. 

(b) Solid waste (i.e. bag filters, dry sediments, spent or new GAC) may also be temporarily stored outside the remediation system trailer.  

Any solid waste will be containerized in 55-gallon drums secured with a lid, labeled accordingly and stored within the fenced 

remediation system compound.  Solid waste will be properly disposed of from the site within 90 days of generation. 



 

Contingency Plans 

It is expected that the 1,000-gallon double walled tank will provide sufficient temporary storage 
capacity for all planned remediation activities. There may be some unforeseen scenarios when 
more than 1,000 gallon capacity is needed for storage (i.e. system malfunction, larger than 
normal groundwater sampling event, etc.). In these cases, additional liquids would be 
temporarily stored onsite in 55-gallon drums.  These drums would be properly labeled, secured 
with lids, stored within the fenced remediation compound, and placed on spill pallets to 
provide secondary containment. These drums would either be processed through the treatment 
system within 72 hours of generating the liquids or arrangements will be made for disposal at 
an appropriate offsite treatment system.  

If substantially more storage capacity was needed (i.e. 1,200 gallons or more), a double-walled 
tank will be temporarily staged on site to store liquids. These liquids would be disposed of by 
either processing through the remediation system within 72 hours of generating the liquids or 
arrangements will be made for disposal at an appropriate offsite treatment system. 
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