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1.0 INTRODUCTION 

1.1 Purpose 

PES Environmental, Inc. (PES) has prepared this Operation and Maintenance (O&M) Plan, a 
required component of the Engineering Design Report (EDR; PES, 2013), for a cleanup action at 
the Terminal 91 Tank Farm Affected Area (TFAA), a portion of the Port of Seattle’s (Port’s) 
Terminal 91 Complex (T-91) in Seattle, Washington (Figure 1).  The EDR was developed 
pursuant to Agreed Order No. DE-8938 (AO) between the Port and the Washington Department 
of Ecology (Ecology).  This O&M Plan has been prepared in accordance with the Model Toxics 
Control Act (MTCA) under Chapter 70.105D of the Revised Code of Washington (RCW) and 
Chapter 173-340 of the Washington Administrative Code (WAC). 

The O&M Plan requirements are outlined in Section VII.A.4 of the AO, which stipulates that the 
EDR shall include an O&M Plan consistent with WAC 173-340-400(4)(c) for long-term care of 
the remedy components, including the containment wall, asphalt cover, LNAPL recovery 
system, and other components required to ensure that the remedy remains protective of human 
health and the environment.  The purpose of the O&M Plan is to provide Port personnel with a 
resource document containing detailed instructions for the O&M of the remedy components. 

The selected remedy for the TFAA includes a series of presumptive cleanup and response actions 
for areas affected by the Tank Farm Lease Parcel (TFLP), and a series of cleanup actions for the 
former tank farm and adjacent areas.  The presumptive actions do not require long term O&M 
and are not discussed further in this plan.  This O&M plan addresses the operations, inspections, 
and maintenance of the tank farm cleanup actions, including the subsurface cutoff wall around 
the perimeter of the former tank farm, the enhanced LNAPL recovery system, the asphalt cap, 
and the stormwater management system.  The O&M requirements for these remedy components 
are expected to be minimal, and periodic inspections will be required to ensure that the 
components are in proper condition.  

Following completion of the construction of the cleanup action, this O&M Plan will be 
implemented in conjunction with the Compliance Monitoring Plan (CMP; PES, 2013), which 
specifies the types and frequency of monitoring to be performed to document the performance of 
the cleanup action.  The CMP includes a Monitored Natural Attenuation (MNA) Monitoring 
Plan.  Monitoring procedures to ensure the protection of human health and the environment 
during construction and operation of the cleanup action will be included in a Construction Health 
and Safety Plan (HASP) and a project Health and Safety Plan, respectively. 

1.2 Report Organization 

Section 1 – Introduction:  Provides a description of the Site, the purpose of the cleanup action, 
and the organization of the report. 

Section 2 – Background Information:  Provides a brief site description and summary of 
subsurface conditions. 
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Section 3 – Tank Farm Lease Parcel Remedy Description:  Provides a brief description of the 
individual cleanup action components and their applicable design criteria. 

Section 4 – Tank Farm Lease Parcel Operation and Maintenance Plan:  Provides a 
description for operation of the individual cleanup action components, and provides guidelines 
for monitoring, inspections, and maintenance. 

Section 5 – References:  Lists the sources of information referenced in this document. 
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2.0 BACKGROUND INFORMATION 

The background and history of the TFAA is described extensively in other documents, including 
Final Cleanup Action Plan (CAP; Ecology, 2010) and other documents referenced in the CAP.  
A very brief summary is provided below. 

2.1 Site Description and History 

T-91 is located at 2001 West Garfield Street, Seattle, Washington and encompasses 
approximately 216 acres (Figure 1).  The TFAA is located in the central portion of T-91 and 
comprises approximately 17 acres,  including the Tank Farm Lease Parcel (TFLP), which is 
contiguous parcel approximately four acres in size 1.  Figure 2 is a 2002 aerial photograph of the 
Terminal 91 Site showing the approximate boundaries of T-91, the TFAA, the TFLP, and other 
portions of T-91, including the Upland Area, Short Fill Area, and Submerged Lands Area.  

The TFAA is flat and paved or covered with buildings.  The TFAA generally is bounded to the 
south by Piers 90 and 91 and the Short Fill Area and Lake Jacobs (Short Fill Impoundment) 
located between the two piers, to the east by the Burlington Northern Santa Fe (BNSF) Rail Yard 
and the Washington Army National Guard facility, and to the north and west by the T-91 Upland 
Area. 

The TFLP is located at the north end of the TFAA.  The primary historical feature of the TFLP is 
the bulk petroleum tank farm present from the 1920s through 2005.  The aboveground portion of 
the tank farm, including the tanks, containment walls, and other aboveground piping and 
equipment, was demolished and removed in 2005 as part of an interim remedial action. 

2.2 Subsurface Conditions 

The following is a brief summary of the geology and hydrostratigraphy at the Site. 

2.2.1 Geology 

As described in detail in the RI and FS Reports, five mappable lithologic units have been 
identified beneath the TFLP and adjacent areas.  These four units in order of increasing depth 
include:  

 The Shallow Sand Unit consists of fill material emplaced over shallow marine and 
tidal marsh deposits of Smith Cove during the early 1900s.  It consists primarily of 
moderately to poorly sorted, fine- to medium-grained, unconsolidated sand, with 
laminations of silty sand and gravel lenses occurring locally.  The Shallow Sand Unit 
extends vertically from just below the paved ground surface to between 15 and 
20 feet below ground surface (ft bgs).  

                                                 
 
1 The AO (Ecology 2012) defines the TFAA as “…the Tank Farm Lease Parcel and any areas where Hazardous 
Substances originating from the Tank Farm Lease Parcel have come to be located.”, and the TFLP as, “…the site of 
a tank farm, demolished in 2005, which had for a time operated as a Dangerous Waste Facility.” 
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 The Silty Sand Unit is comprised of gray or olive, moderately sorted, fine- to 
medium-grained, silty sand with traces of coarse sand, shell debris, and wood debris.  
This unit is interpreted to be native marsh, intertidal, and shallow marine sediments 
that formed the pre-fill surface in the Smith Cove Waterway and the adjacent 
tidelands.  Beneath the TFLP and adjacent upland areas, the Silty Sand Unit generally 
occurs at depths of 15 to 20 ft bgs, and varies from 20-ft thick beneath the rail yard, 
east of the TFLP, to 5-ft thick or less in the southwest corner of the TFLP.  A Gravel 
Layer was found within the Silty Sand Unit in some locations and consists of 
moderately to poorly sorted, silty sandy gravel. 

 The Deep Sand Unit directly underlies the Silty Sand Unit and is composed 
primarily of poorly to moderately sorted, medium- to coarse-grained sand and 
gravelly sand, with only isolated occurrences of silt.  However, beneath the northern 
portion of the TFLP, the Deep Sand Unit is composed of only 6 to 8 ft of sand, 
gravelly sand and sandy gravel, with the remaining deeper portions of the unit 
characterized by interbedded silty sand and sand. The depth to the top of the Deep 
Sand Unit varies from approximately 25 ft bgs at the center of the TFLP to as much 
as 45 ft beneath the north end of Pier 90.  

 The Silty Clayey Sand Unit underlies the Deep Sand Unit and is composed of soft to 
stiff fine-grained sediments, primarily silty clay and clayey silt, with lesser amounts 
of silt and silty clayey sand.  The top of the Silty Clayey Sand Unit is shallowest 
beneath the eastern portion of the TFLP, where it occurs as shallow as 42 ft bgs, in 
boring CP_106B. 

The first two of these units have the potential to be encountered during construction of the 
cleanup action. 

2.2.2 Hydrostratigraphy 

Shallow Aquifer.  The Shallow Aquifer is generally present in the Shallow Sand Unit and is 
separated from the Deep Confined Aquifer by the Silty Sand Unit, which acts as an upper 
confining unit.  Water level data collected during routine monitoring of monitoring wells show 
that the dominant unconfined groundwater flow direction is towards the south beneath the TFLP 
and to the southwest beneath AOC 11.  Recorded water elevations in the monitoring wells in and 
around the former tank farm typically range between 3 and 7 ft bgs and generally correspond to 
seasonal variations in precipitation rates, with the highest water levels observed during the wetter 
winter months.  The typical horizontal gradient beneath the TFLP is approximately 0.001 ft/ft. 

Downward vertical gradients between the Shallow Aquifer and Deep Confined Aquifer have 
been noted throughout the TFAA.  Vertical gradients typically range from approximately 
0.018 to 0.040 ft/ft, with vertical gradients decreasing to the south.  Despite the presence of 
downward vertical gradients, significant downward movement of Shallow Aquifer groundwater 
under most of the TFAA is considered unlikely due to the low measured vertical permeability in 
the upper confining unit (Silty Sand Unit). 
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Deep Confined Aquifer.  The deep confined aquifer is present in the Deep Sand Unit.  Average 
groundwater flow direction in the Deep Confined Aquifer beneath and shoreward (i.e., south) of 
the TFLP is towards the south.  As in the Shallow Aquifer, water levels in the Deep Confined 
Aquifer respond to seasonal variations in precipitation rates, with the highest water levels 
observed during the wetter winter months.  The typical Deep Confined Aquifer horizontal 
gradient is relatively constant at approximately 0.003 ft/ft beneath the Site. 
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3.0 TANK FARM LEASE PARCEL REMEDY DESCRIPTION 

The selected remedy for the TFLP will include long term O&M of a subsurface cutoff wall 
around the perimeter of the former tank farm, an enhanced LNAPL recovery system, an asphalt 
final cover, and a stormwater drainage system.  The primary objective of these passive systems is 
to prevent LNAPL migration from the TFLP and adjacent source area systems and to prevent 
future surface product seeps from occurring. 

Details of the cleanup are provided in the following documents: 

 Engineering Design Report (PES et al., 2013); 

 Construction Drawings – Terminal 91 Tank Farm Cleanup; and 

 Technical Specifications – Terminal 91 Tank Farm Cleanup. 

3.1 Cutoff Wall 

A soil-bentonite (SB) cutoff wall is constructed around the perimeter of the former tank farm 
area (TFA).  The objectives of the cutoff wall are to:  

 Prevent migration of LNAPL from the TFLP; and  

 Prevent groundwater from flowing through the former tank farm source area. 

To meet these requirements, the cutoff wall has a minimum width of 2 feet, a bottom elevation of 
-0.7 ft Mean Low Low Water (MLLW), a maximum top elevation of 15.2 to 15.6 ft MLLW, and 
a hydraulic conductivity of 10-7 cm/sec or less.  The bottom of the cutoff wall is approximately 
10 ft below the minimum recorded low water table level (as measured in monitoring wells in and 
around the former tank farm), and the top of the cutoff wall is at least the 2 ft above the 
maximum recorded high water table level.  The cutoff wall alignment is shown on Figure 3. 

3.2 Enhanced LNAPL Recovery System 

A series of five LNAPL recovery trenches are constructed in areas most likely to contain 
recoverable LNAPL (Figure 3).  Four of the trenches are installed inside the cutoff wall, and one 
trench is installed in the former fuel line area directly west of the TFLP.  The objective of the 
LNAPL recovery system is to remove recoverable LNAPL to the extent practicable using 
passive recovery techniques.  To meet these requirements, the LNAPL trenches have a minimum 
width of 3 feet, are backfilled with coarse granular material that extends from 6.3 ft to 15.7 ft 
MLLW (i.e., 3 ft below the recorded minimum groundwater elevation and 1.5 feet above the 
recorded maximum LNAPL elevation), and includes a polyvinyl chloride (PVC) horizontal 
LNAPL collection pipe, and sumps and vertical risers at each of the collection pipe for removal 
of accumulated LNAPL.   

The top of the vertical LNAPL risers have been surveyed vertically per the Tidelands datum and 
horizontally per the Washington State Plane NAVD88 datum. 
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3.3 Final Cover 

The objective of the final cover is to minimize infiltration of precipitation, prevent direct contact 
with residual contaminants, and support vehicle and equipment loads associated with the 
anticipated use of the Site.  The final cover includes the following design assumptions: 

 The anticipated use of the Site is similar to those currently being conducted in the 
TFA (general materials storage and related traffic) and not based on potential future 
development options.  Consistent with the Port’s standards for trafficked areas, the 
12-inch thick final cover section above the fill consists of a 4-inch thick layer of 
compacted Class B hot mix asphalt, a 4-inch thick layer of ¾-inch minus crushed 
rock base, and a 4 -inch thick layer of 1½-inch minus crushed rock subbase. 

 The cover grading provides a minimum grade separation of 2 feet between the top of 
the cutoff wall and final grade to enable the pavement to bridge the slurry wall.  This 
bridging will be enhanced by placing a cement-bentonite, a geogrid, and a geotextile 
separator across the top of the cutoff wall.  The geotextile separator will prevent 
compacted fill from being pushed into the soil-bentonite, and the cement-bentonite 
and geogrid will act as a reinforcing layer that will resist vertical deflections.  Select 
fill is required above the geosynthetics to optimize performance. 

 The final cover includes 5 drainage basins, and is generally graded at a minimum 
slope of 2 percent to promote storm water runoff, and a maximum slope of 5 percent, 
to ensure site usability. 

 An asphalt permeability standard is not required since the groundwater surface will be 
able to fluctuate within the alignment of the “hanging” cutoff wall. 

3.4 Stormwater Management 

Operation of the stormwater management system is integral to maintaining a functional final 
cover.  The objective of the stormwater management system is to convey stormwater runoff from 
the final cover and to treat the runoff in accordance with City of Seattle requirements.  
Stormwater runoff from cover Drainage Basins 2 through 5 is conveyed by gravity to a new 
stormwater treatment system located near the southeastern corner of the former tank farm.  The 
stormwater treatment systems design flow rate is 248 gallons per minute (gpm) maximum. 

The stormwater treatment system also receives stormwater runoff from an adjacent 
30,000 square foot area east of the former tank farm that is being used to mitigate a similar 
volume of runoff that is being discharged from Drainage Basin 1 and from the SWMU 30 
excavation area.  Runoff from Drainage Basin 1 and SWMU 30 is being managed through the 
Port’s existing stormwater management facilities. 

The TFLP stormwater treatment system includes the following components: 

 A conveyance system that conveys stormwater runoff from Drainage Basins 2 
through 5 to the TFLP stormwater treatment system.  The conveyance system gravity 
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drains runoff through a surface swale located on the northeast corner of Drainage 
Basin 2 and a series of catch basins and underground 8- to 12-inch diameter 
conveyance piping located on the northern, eastern, and southern perimeter of the 
former tank farm.  As a result of the flat grades on the Site, the pipe grades are 
between 0.3% and 0.6%.  Ductile iron pipe is installed in most areas to support design 
loading with only 12- to 18-inches of cover.  Smooth bore corrugated polyethylene 
pipe is installed in the remaining areas. 

 A conveyance system which conveys stormwater runoff from Drainage Basin 1 to the 
Port’s existing stormwater management system.  The conveyance system gravity 
drains runoff through a series of catch basins and underground 8-inch ductile iron 
conveyance piping located along the western perimeter of the former tank farm.  The 
conveyance piping connects to an existing catch basin located near the northwestern 
corner of Building M28. 

 A treatment system consisting of an oil water separator (OWS) vault with coalescing 
filter and a media filtration vault containing 50 low-head cartridge type filters 
(StormFilter® or equal).  The treatment system is installed in the southeast corner of 
the former tank farm, and tied into an existing 12-inch diameter conveyance pipe.  
The treatment system has a treatment capacity of 280 gpm and a hydraulic capacity of 
over 1,400 gpm.  A high flow bypass is included for the treatment facility to prevent 
the system from being overloaded.  Due to the potential for tidal influence, the 
downstream side of the treatment system includes a backflow prevention device. 
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4.0 TANK FARM LEASE PARCEL OPERATION AND MAINTENANCE PLAN 

After construction of the final cleanup action is complete, O&M activities will be conducted 
including: 

 Cutoff wall inspections; 

 LNAPL monitoring and passive recovery from LNAPL trenches and from existing 
monitoring wells; 

 Asphalt paving inspections and maintenance; and 

 Stormwater management system inspections and maintenance. 

Monitoring, inspections, and maintenance activities will be recorded on field forms, which are 
provided in Appendix A. 

4.1 Cutoff Wall 

The cutoff wall will operate passively to prevent migration of LNAPL and to prevent 
groundwater from flowing through the former tank farm source area. Groundwater elevations in 
nearby monitoring wells CP_104A, CP_106A, CP_108A, CP_115A, and CP_W210 will be 
measured quarterly, and compared to the elevation of the cutoff wall to determine if groundwater 
is overtopping the cutoff wall.  Water level monitoring activities, which include monitoring of 
LNAPL presence/thickness to evaluate potential for LNAPL migration, will be conducted in 
accordance with the procedures outlined in the CMP (PES, 2013) and the Port’s standard 
operating guidelines (SOGs), which are provided in Appendix B.   

4.2 Enhanced LNAPL Recovery System 

The LNAPL trenches will operate passively to accumulate LNAPL from areas in and around the 
former tank farm which are most likely to contain recoverable LNAPL.  Periodic inspections, 
monitoring, and removal of accumulated LNAPL will be performed.   Riser pipes and access 
vaults will be inspected annually to document proper functionality, structural integrity, and 
evidence of settlement.  Cleanout pipe inspections will be performed if conditions indicate that 
the LNAPL collection pipe is fouled or clogged, and pipe cleaning will be performed as needed.   

4.2.1 LNAPL Trench Monitoring 

The objective of the LNAPL trench monitoring is to evaluate the accumulation of LNAPL in the 
five LNAPL recovery trenches, and to remove LNAPL from the trench riser pipes as it 
accumulates.  The work will also include removal of LNAPL accumulations from TFAA 
monitoring wells that contain recoverable LNAPL. 

The five LNAPL trench riser pipes will be monitored on a monthly frequency for the first three 
months of operation, and on a quarterly frequency thereafter.  TFAA monitoring wells will be 
monitored per the CMP.  Trench risers and monitoring wells which contain at least 0.25 feet of 
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LNAPL will be skimmed to remove the accumulated LNAPL.  These trench risers and wells will 
be monitored and skimmed on a monthly frequency until they contain less than 0.25 feet of 
LNAPL.  Trench risers and wells which contain less than 0.25 feet of LNAPL will remain on the 
quarterly monitoring frequency and will not be skimmed. 

The procedures for LNAPL collection from the recovery trenches will be evaluated based on the 
amount of LNAPL removed and may be modified to optimize recovery rates.  Examples of 
potential modifications include increasing the frequency of skimming if a trench produces 
significant volumes of LNAPL, staggering the skimming schedule if recovery rates vary 
significantly on a seasonal basis, and modifying skimming procedures to increase LNAPL 
recovery during a specific event. 

Equipment 

The following equipment will be used for LNAPL monitoring and skimming: 

 An electronic oil/water interface probe will be used for detection of LNAPL and 
water, and includes two types of responses: one for detection of LNAPL, and the 
other for detection of water.  This detector consists of a permanently marked coaxial 
cable or plastic-coated flat wire with 0.01-foot calibrations, a detection probe, and 
electronic controls contained in a spool or reel. 

 A peristaltic pump with dedicated tubing will be used for LNAPL removal. The pump 
intake will be placed at a depth equal to the piezometric water level to minimize 
groundwater removal. 

 A reusable graduated container will be used to accumulate and measure the volume of 
the recovered LNAPL. 

Procedures 

The Port’s SOGs for measuring LNAPL, measuring water levels, and groundwater sampling are 
included in Appendix B.  The SOG for groundwater sampling generally covers the procedures 
for LNAPL removal using a peristaltic pump. 

Accumulated LNAPL will be skimmed or purged from trenches and monitoring wells until a 
0.01 to 0.02-ft thickness is achieved.  The field procedures include the following steps:  

 Measure the initial depths to water and LNAPL; 

 Set the pump intake tubing at a depth equal to the piezometric water level, calculated 
from the following parameters: depth to water, LNAPL thickness, and LNAPL 
specific gravity (approximately 0.9).  For every 0.1 feet of LNAPL thickness, set the 
tubing intake approximately 0.01 feet below the LNAPL surface; 

 Pump the accumulated LNAPL slowly into a graduated container and minimize the 
volume of water pumped.  If water begins to accumulate in the container, stop 
pumping, re-measure water and LNAPL levels, and adjust the tubing depth as needed.  
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If the casing is under vacuum or pressure, the casing may need to be sealed to 
stabilize the LNAPL and water level during skimming; 

 Measure the post-skimming depths to water and LNAPL; 

 Transfer the accumulated LNAPL into an appropriately labeled waste container; and 

 Record the initial and final depths to water and LNAPL, average skimming rate, and 
volume of LNAPL recovered on field forms. 

4.3 Final Cover 

Annual inspections of the final cover will be conducted to ensure that the final cover operates as 
designed for the long term.  In addition to the general cover inspection, the portion of the cover 
above the cutoff wall alignment will be inspected to confirm that settling is not occurring and 
that the wall is protected from degradation from traffic loading.  Inspections will include 
observing asphalt paving for cracking, holes, other damage, and removing vegetative growth.  
Cracks, holes, or other damage greater than ⅛ inch should be repaired.  Cracks, holes, or other 
damage less than 1 inch wide should be sealed with an elastic asphalt filler/sealer or similar 
product.  These minor repairs will be addressed within 60 days of the inspection if weather 
conditions permit.  Larger cracks or other damage should be evaluated to determine the 
appropriate method of repair, up to repaired by full depth re-pavement in accordance with the 
original design documents, if necessary.  If these repairs can be made by Port Maintenance 
personnel, they will be made within 60 days of the inspection if weather conditions permit.  
Repairs that require outside contracting will be implemented as soon as practicable.   

4.4 Stormwater Management 

The Port will inspect and maintain the stormwater system in accordance with the Port’s 
stormwater O&M Manual (Port, 2013).  The stormwater O&M Manual is a component of the 
overall Stormwater Management Plan required by Ecology to meet the conditions of the Port’s 
Western Washington Phase I Municipal Stormwater Permit (Permit).  The stormwater O&M 
Manual establishes inspection frequencies, best management practices (BMPs), record keeping 
requirements, and includes inspection checklists for T-91 and other properties under the Port’s 
functional control.  The stormwater O&M Manual meets the requirements of the Permit, and 
because the Port must also comply with the City of Seattle Municipal Code, the O&M Manual 
also meets the requirements of the City of Seattle Department of Planning and Development 
Directors’ Rule 17-2009, Stormwater Manual Volume 3 of 4: Stormwater Flow Control and 
Water Quality Treatment Technical Requirements Manual, (SPU, 2009). 

Stormwater management system O&M will be performed, tracked, and reported separately from 
the other components of the T-91 Tank Farm Cleanup.  The Port’s Marine Maintenance 
inspectors will conduct routine inspections as prescribed in the stormwater O&M Manual.  
Inspection checklists will be entered into the Port’s maintenance tracking program, Maximo, and 
the Port Site Facility Manager will assign field crews to perform required maintenance work.  
Records of the inspections and maintenance will be maintained by the Port and submitted to 
Ecology on an annual basis per Permit requirements.  
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4.5  Waste Management 

Waste materials associated with maintenance activities will be accumulated in appropriately 
labeled containers for profiling and disposal by the Port under its waste handing program.  
Anticipated materials include LNAPL, water, polyethylene tubing, and used sorbent pads or 
booms. 

4.6 Inspections and Maintenance Reporting 

Field data will be recorded on field forms, and the data will be submitted to the Port in an 
appropriate format for inclusion in their Environmental Monitoring Information System (EMIS) 
database.  Inspection and maintenance activities will be recorded on field forms, and summarized 
in a memorandum.  A summary of LNAPL monitoring and skimming results and copies of the 
inspection and maintenance memoranda, including the stormwater management system O&M 
records described in Section 4.4 above, will be included with the quarterly progress reports 
submitted to Ecology. 
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Interbay Golf

Driving Range
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Explanation

Port of Seattle Property Limits
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Imagery Date:  June 19, 2002

Source:  Google Earth

Note:

FIGURE

2

DATE

2/13

Port of Seattle Terminal 91 Facility

and Tank Farm Lease Parcel

Port of Seattle Terminal 91

Seattle, Washington

REVIEWED BY
JOB NUMBER   

948.007.04.005

DRAWING NUMBER

94800704005_CMP_2

For areas shown as Tank Farm Affected Area ("TFAA") that are outside the Tank Farm Lease Parcel, the TFAA includes only soil and

ground water below the water table.  Soil above the water table (and outside the Tank Farm Lease Parcel) is outside the TFAA.

The locations of all

features are approximate.



FIGURE

3

DATE

2/13

REVIEWED BY
JOB NUMBER   

948.007.04.005

O&M Plan

Port of Seattle Terminal 91

Seattle, Washington

DRAWING NUMBER

94800704005_OM_3

500

APPROXIMATE

SCALE IN FEET

N

Explanation

Shallow Aquifer Well

Deep Aquifer Well

Lease Parcel Boundary

CMP Groundwater Sampling

Monitoring Well Location

Note:

1.  The former tank farm is shown for 

illustrative purposes only. Tank farm 

has been demolished and paved.

Cut-off Wall

Former Tank Farm Area

LNAPL Trench

CP-107

CP-PR01

PR-03

Decommissioned

PR-06

Monitoring Well
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Daily Field Report form Last up-date:3/24/03 

PAGE OF

ATTACHMENTS:  □ NO    □ YES

RECORDED BY:

DESCRIPTION: SIGNATURE

TIME DESCRIPTION, COMMENTS, NOTES, ETC.

  PES Environmental, Inc.
 Engineering & Environmental Services

DAILY FIELD REPORT

DATE:

PROJECT:

JOB No:

PROJECT MANAGER:



Water Level form Last up-dated: 3/24/03

PAGE OF

MEASURING INSTRUMENT:

□ STEEL TAPE DATUM: □  MEAN SEA LEVEL

□ ELECTRONIC SOUNDER   SERIAL No.

1st 2nd 3rd

      □ OTHER - DESCRIBE

□ OTHER-TYPE 

  PES Environmental, Inc.

RECORDED BY:

 Engineering & Environmental Services

WATER LEVEL DATA FORM

DATE:

PROJECT:

JOB No:

FIELD PERSONNEL:

WELL I.D.

WATER 
LEVEL 

ELEVATION 
(Feet)

COMMENTS (well condition, odor, 
presence of product, etc.)

DEPTH TO WATER (Feet)REFERENCE 
ELEVATION 

(Feet)
TIME



LNAPL Monitoring form  01/29/2013

 PAGE 1 OF 1

PROJECT:  

JOB No: 

MEASURING INSTRUMENT: FIELD PERSONNEL:

□ STEEL TAPE/BAR WITH PASTE RECORDED BY:

□ OTHER-TYPE: DATUM:

PUMP

□ P-PUMP: __________________________ □ OTHER- TYPE: _____________________________

DEPTH TO 
PRODUCT

DEPTH TO 
WATER

PRODUCT 
THICKNESS

DEPTH TO 
PRODUCT

DEPTH TO 
WATER

PRODUCT 
THICKNESS

SKIMMING 
RATE LNAPL VOLUME

(Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (mL/Min) (mL)

LNAPL Trenches

Trench 1

Trench 2

Trench 3

Trench 4

Trench 5

Monitoring Wells

Comments:

PRE-SKIMMING POST-SKIMMING

WELL I.D.

REFERENCE 
ELEVATION 

(Feet)TIME

FLOATING PRODUCT THICKNESS MEASUREMENT

  PES Environmental, Inc.

FREE PRODUCT FORM
 Engineering & Environmental Services

□ ELECTRIC INTERFACE PROBE

___________________________________



FACILITY NAME: Terminal 91 Tank Farm Cleanup

LOCATION: Terminal 91 - Port of Seattle, Washington

WEATHER CONDITIONS (during inspection):

DATE THIS INSPECTION: DATE OF LAST INSPECTION:

GENERAL FACILITY RATING: Satisfactory Requires Attention

EVALUATION:     

Signature

Printed Name & Title

O&M PLAN RESPONSE *

INSPECTION FORM

O&M PLAN RESPONSE *

SECTION # ITEM Y N N/A A

4.1 CUTOFF WALL

Not applicable

4.2 LNAPL TRENCHES

Evidence of settlement in trenches or access vaults, access cover working

smoothly, damage or cracks to access vault structure, riser caps secure?

4.3 FINAL COVER

Observations of pavement cracks, holes, settlement, damage, or nuisance

plant growth?  Evidence of settlement or damage along wall alignment?

4.4 STORMWATER MANAGEMENT

Not applicable

Inspection form(100% revision 061813).xlsx Page 1 of 2



ADDITIONAL OBSERVATIONS OR CONSIDERATIONS

Section # Comments

* Response box legend:

Y =   Yes - provide description in comment section.

N =    No

N/A =    Not Applicable

A =    Requires Attention - comment section shall provide corrective action and due date.

Inspection form(100% revision 061813).xlsx Page 2 of 2
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COPY NO. _____ 

 Copy No. 
 

1 Copy Washington Department of Ecology 1  
 Northwest Regional Office 

3190 160th Avenue SE 
Bellevue, Washington  98008-5452 
 
Attn:  Sharon Aboe, HWTR 

1 Copy Washington Department of Ecology 2 
 Bellingham Field Office 
 1440 10th Street, Suite 102 
 Bellingham, Washington  98225-7028 

 
 Attention:  Mr. Galen Tritt 
 
 
1 Copy Washington State Department of Ecology 3 

15 West Yakima Avenue, Suite 200 
Yakima, Washington  98902-3452 
 
Attention:  Mr. Greg Caron 

 
 
1 Copy Port of Seattle 4 
1 e-Copy P.O. Box 1209 

Pier 69 
Seattle, Washington  98111 
 
Attention:  Mr. Fred Chou, Ms. Kathy Bahnick   

     
1 e-Copy Roth Consulting N/A 

3937 SW 109th Street 
Seattle, Washington  98146 
 

 Attention:  Ms. Susan Roth 
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