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1 INTRODUCTION 

This completion report describes the construction activities and performance monitoring 
conducted by the City of Bellingham (City) to implement the interim action cleanup of landfill 
debris and contaminated soils for the Eldridge Municipal Landfill Site (Site) located in 
Bellingham, Washington.  The interim action was developed based on information presented in 
the draft Remedial Investigation/Feasibility Study (RI/FS) (Herrenkohl Consulting and Integral 
Consulting 2011a) and satisfies the requirements of the Model Toxics Control Act (MTCA), 
Chapter 70.105D RCW, administered by the Washington State Department of Ecology 
(Ecology) under the MTCA Cleanup Regulation, Chapter 173-340-430 Washington 
Administrative Code (WAC).  Performance monitoring and contingency responses (as 
necessary) for the interim action are described in the Performance Monitoring and Contingency 
Plan (Monitoring Plan), an appendix to the Engineering Design Report (Herrenkohl Consulting 
and Wilson Engineering 2011). 

Herrenkohl Consulting LLC (Herrenkohl Consulting) has written this report with Wilson 
Engineering, LLC (Wilson Engineering) under contract with the City Public Works Department, 
and with direction from Ecology’s Toxic Cleanup Program.  The City and Ecology signed an 
amended Agreed Order (DE 8073) to include the interim action (effective date July 18, 2011) 
which is described in the Interim Action Work Plan (Herrenkohl Consulting and Integral 
Consulting 2011b). 

Interim action activities included the excavation of 4,290 tons of landfill debris and contaminated 
soil from the Site and disposal at a Subtitle D landfill located in Roosevelt, Washington.  The 
excavation was stabilized, backfilled with clean soil, and vegetated by hydroseeding.  In 
addition, a 750 ft2 depressional wetland was created within the project area.  Remedial activities 
were conducted from approximately August 22, 2011 to October 7, 2011.  The cleanup of 
landfill debris and contaminated soil on the Site was confirmed by the collection and testing of 
soils as described in the Monitoring Plan. 

The following sections of this report provide a description and history of the Site, an account of 
the cleanup activities, the performance monitoring results, and remediation effectiveness.
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2 SITE DESCRIPTION AND HISTORY1 

A separate and distinct area of contamination from an old municipal landfill was discovered in 
Little Squalicum Park (Park) while performing an RI under separate order (Agreed Order No. 
DE 2016).  In the mid- to late-1930s, the City had used a portion of the Park as a “sanitary 
landfill” for burning and burying local municipal waste hauled by a garbage collection 
contractor.  The landfill was operated for only a few years before operations ceased.  The landfill 
area is located on property owned by Whatcom County (Parcel Number: 38022347 32190000), 
which is currently leased by the City for management of the Park.  The remains of the landfill are 
located west of the Bellingham Technical College (BTC) campus parking lot and north of 
Building-U (Figure 1). 

The initial boundaries of the landfill were delineated in January 2006 as part of the draft Park RI, 
through the excavation of reconnaissance test pits in which evidence of municipal garbage was 
found within various fill materials.  The types of municipal garbage observed consisted of glass 
bottles, metal scraps, ash, ceramics, construction debris, and various indiscernible rusted 
materials. 

Upon completion of the draft Park RI in December 2008, the area of the historical landfill was 
estimated to be approximately 7,100 ft2.  The draft Park RI documented the presence of low 
levels of polycyclic aromatic hydrocarbons (PAHs), benzoic acid, phthalates, and 
pentachlorophenol (PCP) in surface soil samples collected in the landfill area, as well as elevated 
concentrations of some heavy metals (e.g., lead).  Higher levels of metals were detected in 
subsurface soils. 

In November 2009, Ecology listed the landfill area as a separate site and named both the City 
and County as potentially liable persons (PLPs).  Soon after, the City and Ecology began 
negotiating an Agreed Order for completing a remedial investigation/feasibility study (RI/FS) 
and draft cleanup action plan (DCAP) for the Site. 

In September 2010, the United States Environmental Protection Agency (EPA) uncovered 
additional landfill material during excavations in support of the cleanup at the Oeser/Little 
Squalicum Creek site.  In order to allow the EPA work to continue, the City undertook an 
independent action to investigate, analyze, relocate and secure most of the contaminated soil.  
Some contaminated soil that was left in-place would be addressed, along with the relocated 
material, as part of the landfill cleanup.  The estimated area of the historical landfill was revised 
to be approximately 19,000 ft2 (Figure 1). 

The Agreed Order (No. DE 8073) requiring the City to complete an RI/FS report and DCAP for 
the Site was signed by the City and Ecology on November 19, 2010. 

                                                 
1 The section includes excerpts from previously written project documents. 
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A draft RI/FS report was completed for the Site in February 2011 (Herrenkohl Consulting and 
Integral Consulting 2011a).  After review by Ecology and further discussion between parties, the 
City agreed to conduct an interim action for the Site in summer 2011. 

An amendment to the Agreed Order was negotiated and signed by the City and Ecology on July 
18, 2011.  The scope of the interim action was described in an Interim Action Work Plan 
(Exhibit B of the Amended Agreed Order) (Herrenkohl Consulting and Integral Consulting 
2011b). 

The City completed an Engineering Design Report (EDR) on June 24, 2011 for implementing 
the interim action (Herrenkohl Consulting and Wilson Engineering 2011).  The EDR includes 
engineering design plans and specifications for the interim action, and ancillary documents (e.g., 
Monitoring Plan, Wetland Restoration Plan).  
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3 CLEANUP ACTIVITIES 

The City advertised the interim action on June 30, 2011.  Contractor bids were opened on July 14 
with Glacier Environmental Services Inc. (Glacier Environmental) located in Mukilteo, 
Washington selected as the lowest responsible and responsive bidder.  Glacier Environmental 
has completed other similar projects and proven to be knowledgeable contractors for 
environmental cleanup work.  The project management team included Sam Shipp, PE (City 
project manager); Phil Stellflug (Glacier Environmental project manager) and Chris Erickson 
(Glacier Environmental site foreman); Sean Angeley (City construction inspector); Liz Sterling, 
PE (engineer-of-record) from Wilson Engineering, and Mark Herrenkohl, LEG (soil performance 
monitoring lead) from Herrenkohl Consulting. 

Glacier Environmental contracted Republic Services, Inc for the disposal of contaminated soils 
excavated from the Site during construction.  Republic Services owns and operates the Roosevelt 
Regional Landfill located in Klickitat County, Washington.  Landfill debris and contaminated 
soils were transported in containers by rail to the Subtitle D landfill2.  The waste profile of the 
debris and contaminated soil are presented in Appendix A.  The landfill waste manifests are 
provided in Appendix B. 

The following sections provide information on the chronology of events with additional details 
on the soil cleanup. 

3.1 CHRONOLOGY OF EVENTS 

Table 1 provides a chronological summary of construction and performance monitoring activities 
related to cleanup actions on the Site. 

Table 1. Eldridge Municipal Landfill Interim Action Cleanup Chronology. 

Primary Activity Date(s) 

Mobilization August 2011 

Clearing and Grubbing  August 22-23 

Pothole Excavation August 23 

Performance Monitoring – Pothole Sampling August 23 

Initial Soil Excavation from Area 1 (~3-7 ft bgs) August 24-25 

Performance Monitoring – Initial Soil Excavation from Area 1 August 25-26 

                                                 
2 Approximately 575 tons of landfill debris and contaminated soils was transported by truck and trailer (Harlow 
Construction Company, Inc.) from the Site to Republic Service’s Seattle facility where it was transferred to 
containers for transport by rail to the Roosevelt Landfill. 
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Table 1. Eldridge Municipal Landfill Interim Action Cleanup Chronology. 

Primary Activity Date(s) 

Additional Soil Excavation from Area 1 August 31 

Performance Monitoring – Additional Soil Excavation from 
Area 1 

August 31 

Initial Soil Excavation from Area 2 (~2-6 ft bgs) August 30-September 14 

Performance Monitoring – Initial Soil Excavation from Area 2 September 13-16 

Additional Soil Excavation from Area 2 September 19-20 

Performance Monitoring – Additional Soil Excavation from 
Area 2 

September 19-20 

Additional Soil Excavation from Area 2 September 24-26 

Performance Monitoring – Additional Soil Excavation from 
Area 2 

September 24-26 

Loading and Transport of Landfill Debris and Contaminated Soil 
to Roosevelt Landfill 

August 29-September 26 

Wetland Restoration October 3-6 

Fill, Grade, and Hydroseed Excavation Areas  September 6 – October 7 

Demobilization Complete October 7 

Final City Inspection October 19 

 

A photo log of the interim action is provided in Appendix C. 

3.2 SOIL CLEANUP 

A total of about 4,290 tons of landfill debris and contaminated soil was removed from the Site in 
support of the interim action and transported to Roosevelt Regional Landfill for proper disposal.  
A brief description of the interim action (Herrenkohl Consulting and Wilson Engineering 2011) 
is provided below. 

3.2.1 Interim Action Area 

As designed in the EDR, approximately 2,300 cy (~3,500 tons in situ) of landfill debris and 
contaminated soil was removed from the Site at depths ranging from 2-ft to 7-ft below ground 
surface (bgs) (Figures 2 and 3).  After the excavation in each designated area (Areas 1 and 2), 
confirmation sampling was completed as required in the Monitoring Plan. 
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In Area 1, confirmation soil samples were collected from 15 bottom samples (e.g., A1B)3 and 12 
sidewall samples (e.g., A1S) (Figure 2).  Six sidewall and two bottom sample locations were 
above the remediation level (RL) for one or more metals requiring additional removal of soils.  
For three of the sidewall samples, additional removal was not possible either due to steep, 
unstable slopes or encroachment onto BTC property.  After this final removal, confirmation 
sampling and testing met the requirements of the monitoring plan with exceptions stated above 
(Figure 3). 

In Area 2, confirmation soil samples were collected from 15 bottom samples (e.g., B1B) and 9 
sidewall samples (e.g., B1S) (Figure 2).  Seven sidewall and 4 bottom sample locations were 
above the RL for one or more metals requiring additional removal of soils at these locations.  For 
two of the sidewall samples, additional removal was not possible due to encroachment into a 
wetland (Wetland A) or large Cottonwood tree.  Additional confirmation sampling indicated 4 
sidewall locations were still above the RLs for one or more metals.  The City and Ecology 
decided to excavate additional soil from these locations until no obvious landfill debris was 
observed in the soils or there were encroachment or engineering (e.g., slope stability) concerns.  
After this final removal, confirmation sampling and testing indicated that a total of 6 sidewall 
locations in Area 2 were above RLs (Figure 3).  Additional removal was not possible due to 
either steep, unstable slopes or encroachment into Wetland A or the Cottonwood tree. 

Excavated landfill debris and contaminated soil was loaded into containers and transferred by 
truck and trailer (Ferndale Ready Mix & Gravel, Inc.) to Ferndale for loading on rail and 
transport to the Roosevelt landfill.  Approximately 575 tons of the total debris and contaminated 
soils excavated from the Site was transported by truck and trailer (Harlow Construction 
Company, Inc.) from the Site to Republic Service’s Seattle facility where it was transferred to 
containers for transport by rail to the Roosevelt Landfill.  Landfill manifests are provided in 
Appendix B. 

3.2.2 Stockpile Area 

Approximately 500 cy (~750 tons) of landfill debris and contaminated soil stockpiled in summer 
2010 during the EPA cleanup of Little Squalicum Creek (LSC) was also loaded into containers 
and transferred to Ferndale for loading on rail and transport to the Roosevelt landfill. 

3.2.3 Backfilling, Top Soil, and Hydroseeding 

After confirmation sampling was completed, the excavation was backfilled with about 4,310 tons 
of clean sand with gravel.  The fill material originated from the Polaris borrow pit (pit run south 
wall) operated by Ferndale Ready Mix and located in Whatcom County.  Fill was initially 
stockpiled onsite and then spread over the Site in 1-2 ft lifts with a bulldozer and compacted 
using a roller as required by the project specifications. 

                                                 
3 Confirmation sample identifications begin with EML-IA- (Eldridge Municipal Landfill-Interim Action-) 
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Approximately 770 tons of top soil was spread over the fill base at a thickness of 4 inches as 
required by the project specifications.  Top soil (sandy loam) was provided by Cowden Gravel 
and Ready Mix, located in Whatcom County.  Once graded, the Site was hydroseeded using a 
mulch, seed, and fertilizer mixture.  A series of straw wattles were installed throughout the newly 
graded area to reduce erosion.  Also, a silt fence was installed between the Site and the BTC/ 
Birchwood storm channel for erosion control. 

3.2.4 Trail Construction 

The quarry-spall access road was left in-place for possible future access to the Eldridge Site.  
However, a walking trail was constructed over the quarry spalls for public use.  A woven 
geotextile was applied overtop the quarry spalls before adding a 6-inch layer of crushed 
surfacing base course and a final 3-inch layer of crushed limestone.  Coarse mulch was placed 
along the edges of the trail to cover any remaining quarry spalls. 

3.3 WETLAND RESTORATION 

From October 3-6, an approximate 750 ft2 wetland was created in accordance with the Wetland 
Restoration Plan (Herrenkohl Consulting and Wilson Engineering 2011) (Figures 4 and 5).  The 
wetland creation site was prepared by excavating an area previously backfilled, followed by 
placement of a 6-inch low permeability layer, and then covered with 9-inches of topsoil.  
Approximately 33 tons of low permeability soil, provided by Ferndale Ready Mix, was 
compacted using the excavator bucket.  Shelterbelt Inc. installed the wetland plants and placed a 
3- to 6-inch mulch layer over the entire creation area.   

Shelterbelt installed a total of 40 shrubs and 45 herbaceous plants (refer to Figure 5).  Plants 
were installed according to the approved restoration plan, with the exception of the Pacific 
dogwood (Cornuss Nuttallii), which was replaced with cascara (Frangula purshiana) due to 
plant availability at the local nurseries.  Blue tube plant protectors were installed around each 
plant to protect the plants from excessive grazing. 
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4 PERFORMANCE MONITORING RESULTS 

Performance monitoring was completed as part of the interim action consistent with 
requirements described in the Monitoring Plan (Herrenkohl Consulting and Wilson Engineering 
2011).  The following sections describe the verification collection methods and testing results for 
the project. 

4.1 VERIFICATION COLLECTION METHODS 

Soil samples were collected using a stainless-steel hand auger at locations shown on Figures 2 
and 3.  Samples were collected from 0 to 0.5 ft below ground surface (bgs) and the location of 
each was documented with a hand-held global positioning system (GPS).  A marked, wooden 
stake was installed at each station which was later located by project surveyors.  Soil sampling 
and location procedures for performance monitoring were consistent with those described in the 
Monitoring Plan (Herrenkohl Consulting and Wilson Engineering 2011). 

Station coordinates and elevations are provided in Table 2 at the end of text. 

4.2 TESTING RESULTS 

A summary of testing results for performance monitoring is presented in Tables 3 and 4 at the 
end of text.  The data validation report and laboratory data reports and electronic data 
deliverables (EDDs) are provided in Appendix D.  The results are described in the following 
sections in chronological order. 

4.2.1 Existing Stockpile and Pothole Stations 

The landfill required additional testing of Site debris and contaminated soil to complete the waste 
profile for the Site (Appendix B).  Composite samples (Comp-1 and Comp-2) were collected 
from stockpiled material and tested for barium, selenium, and sulfate.  Results were within 
allowable levels for Subtitle D disposal. 

In an attempt to delineate the landfill better in Area 2, the contractor completed a series of 
pothole excavations (Pothole 1 through Pothole 7).  Landfill debris was observed in all locations 
except Pothole 4 (Figure 2).  A representative sample was collected from this location and 
analyzed for PCP and metals (arsenic, cadmium, copper, lead, mercury, zinc).  Soil 
concentrations at this location were below RLs (Table 3). 

4.2.2 Excavation Area 1 

On August 25 and 26, performance monitoring samples were collected from 27 locations 
(bottom and sidewall) within the initial excavation of Area 1 (Figure 2).  All samples were 
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analyzed for PCP and metals (arsenic, cadmium, copper, lead, mercury, zinc) following 
analytical methods described in the Monitoring Plan.  A field duplicate was collected and tested 
for PCP and metals at stations A4B and A8B.  Six samples (including a field duplicate for A8B) 
were also analyzed for PAHs. 

Pentachlorophenol was not detected in any of the confirmation soil samples.  PAHs were 
detected in one (A2S) of 6 locations at low concentrations (<0.019 mg/kg to 0.078 mg/kg) (Table 
3). 

In consultation with Ecology, 7 sidewall and two bottom sample locations were above the RL for 
one or more metals requiring additional removal of soils at these locations (Table 3 and Figure 
2).  For three of the sidewall samples (A1S, A2S, A8S), additional removal was not possible 
either due to steep, unstable slopes or encroachment onto BTC property. 

On August 31, approximately 5-10 ft of additional sidewall was excavated from stations A3S, 
A6S, and A16S.  An additional 1 ft of soil was excavated from the bottom of stations A1B and 
A13B.  The additional soil was excavated midway (delineated by tape measure) between the 
failing sample location and adjacent clean sample locations as described in the Monitoring Plan.   

After final removal, confirmation sampling and testing met the requirements of the monitoring 
plan with exceptions stated above (Figure 3). 

4.2.3 Excavation Area 2 

From September 13-16, performance monitoring samples were collected from 24 locations 
(bottom and sidewall) within the initial excavation of Area 2 (Figure 2).  All samples were 
analyzed for PCP and metals (arsenic, cadmium, copper, lead, mercury, zinc) (Table 4).  A field 
duplicate sample was collected and tested for PCP and metals at stations B2S and B7B.  Five 
samples were also analyzed for PAHs. 

Pentachlorophenol was not detected in any of the confirmation soil samples.  PAHs were 
detected in three (B5S, B7S, B12S) of 5 locations at low concentrations (<0.019 mg/kg to 0.076 
mg/kg) (Table 4). 

In consultation with Ecology, 7 sidewall and 4 bottom sample locations were above the RL for 
one or more metals requiring additional removal of soils at these locations (Table 4 and Figure 
2).  For two sidewall samples (B9S, B12S), additional removal was not possible due to 
encroachment on Wetland A and a large Cottonwood tree, respectively. 

On September 19-20, approximately 5 ft to 10 ft of additional sidewall was excavated from 
stations B1S, B2S, B5S, B6S, and B15S.  An additional 0.5 ft to 1 ft of soil was excavated from 
bottom stations B2B, B4B, B5B, and B15B.  The additional soil was excavated midway 
(delineated by tape measure) between the failing sample location and adjacent clean sample 
locations. 
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On September 24-26, approximately 10 ft of additional sidewall was excavated adjacent to B12S 
and included a portion of the access roadbed (station B12S2). 

Four sidewall sample locations (B1S2, B3S2, B5S2, B6S2) were above the RL for one or more 
metals requiring additional removal of soils from these locations.  For three of the sidewall 
samples (B3S2, B5S2, B6S2), additional removal was not possible either because of steep, 
unstable slopes or encroachment into Wetland A (Figure 3).  

After final removal, confirmation sampling and testing met the requirements of the monitoring 
plan with exceptions stated above and station B16S (Figure 3).  After consultation with Ecology, 
additional excavation at station B16S was not required because there was no evidence of landfill 
debris in the soils at or near this location and the potential encroachment into Wetland A. 
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5 CLEANUP EFFECTIVENESS 

The effectiveness of the cleanup activities completed for the project was assessed by 
implementation of the Monitoring Plan (Herrenkohl Consulting and Wilson Engineering 2011).  
Based on the testing results and performance evaluation, soils containing PCP and metals above 
the RLs have been removed from the Site except from the following locations (also refer to 
Tables 3 and 4): 

Station RLs Exceeded Explanation 

EML-IA-A1S Cu, Pb, Zn BTC property, steep unstable slope 

EML-IA-A2S Cu, Pb, Hg, Zn BTC property, steep unstable slope 

EML-IA-A8S Cu, Pb, Hg, Zn Steep, unstable slope 

EML-IA-B3S2 Cu, Pb, Hg, Zn Wetland A encroachment 

EML-IA-B5S2 Pb, Zn Steep, unstable slope 

EML-IA-B6S2 Pb, Hg, Zn Steep, unstable slope 

EML-IA-B9S Pb, Zn Wetland A encroachment 

EML-IA-B12S Cu, Pb, Hg, Zn Tree and Wetland A encroachment 

EML-IA-B16S Pb, Zn No landfill debris observed, possible 
wetland encroachment 

 

Additional evaluation of soil above RLs will be completed for the final RI/FS report. 
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MITIGATION NOTES:

1. SITE PREPARATION:

a. Site preparation shall consist of excavating the appropriate wetland depression, installing a
restrictive soil layer, if needed, and completing any other work necessary to prepare the area
for planting.  No preparation is necessary for plants that are supplied by a nursery or
transplants.

2. EXCAVATION:

a. Excavation Plan :  The wetland creation area will be over-excavated to allow for placement of
6-inches of compacted low permeability soil containing fines (minimum 30% silts and clays),
9-inches of silty loam soil, and upon completion will be a depression approximately 9-inches
deep at its deepest point.
The deepest point will be located on the side of the creation area closest to Wetland A and
should be set a little off center and gradually rise to surrounding ground surface elevation.

b. Excavation Criteria :  If excavation takes place in the rainy season or during a rain storm,
appropriate erosion control measures should be implemented to prevent sediment runoff into
the nearby storm channel or wetland. Care should be taken to not impact the nearby wetland
(Wetland A) with heavy equipment during construction.

c. Subsurface and Liner Criteria :  The wetland should be excavated approximately 15 inches
below the finished grade and a 6-inch layer of low permeability soil containing silts and clays
should be placed as a relatively restrictive layer.  The layer should have a minimum 30% silt
and clay content to reduce infiltration and prevent drainage of the wetland.
A 9-inch layer of silt loam or loamy silt should be installed on top of the clay liner as a base for
plant growth.  This soil should be a hydric soil.

3. PLANTING:

a. Planting Plan :  Planting shall consist of installing plants, and plant protective devices, and
mulch.  No planting shall occur until the site is prepared in accordance with this restoration
plan and any and all requirements made by U.S. Army Corp of Engineers (USACE),
Washington State Department of Ecology (Ecology) or any other jurisdictional agencies have
been completed, and the site has been inspected and approved by a qualified wetland
scientist.

b. Plant Sources :  All plant materials used at the restoration site shall be acquired from local or
near local sources, grown in the Puget Sound lowlands, and obtained from a reputable native
plant nursery preferably within Whatcom County or salvaged onsite from areas designated for
disturbance. Native vegetation should be planted using species currently existing onsite or
other native species suited for the project site location.

c. Planting Locations :  Using the planting plan as a reference, plants should be located in areas
best suited to promote growth and produce a natural and attractive habitat area.  Plants
should be laid out in clusters and islands that mimic natural plant distribution.  Specific
attention should be paid to hydrologic, soil, and shade conditions that can contribute to the
success of the plantings.  The planting plan locations may vary based on actual site
conditions, but the total number of plants installed and the area enhanced should not be
below the suggested numbers.

d. Plant Installation :
Water all container stock and bare root plants the day before planting.
Wet hole prior to placing roots in hole.
Place plant in hole without roots pointing up or out of hole.
Water plant after placing soil on roots and pat down the soil to close any air holes.
Create soil basin around plantings to help plant collect water while the plant establishes
itself.
Plant protectors should be used for all installed plants to minimize browsing by deer and
rodents.

e. Mulch:  Mulch shall be applied in such a way that avoids causing significant soil compaction
and/or damage to nearby trees, shrubs, and/or herbaceous plants.  Wood chip mulch should
be a medium sized texture (not fine or coarse), aged for at least one year, and should be free
of weeds and/or weed seeds, deleterious materials, or other foreign materials harmful to plant
life.  The use of mulch made from cedar and/or exclusively of bark is not acceptable.

4. AS-BUILT REPORT:

a. The Contractor shall submit an as-built plan and report of the completed installation to the
City. At a minimum, the as-built will contain photographs of the installed restoration from
enough photo point locations to adequately represent the site, a map showing all activities
associated this restoration plan, and a plant plot map showing specific locations of the
installed individual plant species.

EA
S

DEFINITIONS FOR PLANTING SCHEDULE:

Size and Condition:  Size of stock container and/or condition of plant material
6” and 1 Gallon: container stock plants in 6” and 1 gallon containers, dependent on specific
recommendations.  Other container sizes may be recommended.
BR: Bare root plants
LS: Live stake plants acquired from nursery stock or from onsite
Seed: Seeds
Plugs: Small plugs for direct planting

Availability:  How easy are the plants to find in area nurseries
(H) High: common at most nurseries
(M) Medium: more likely at larger nurseries
(L) Low: Usually only found at native plant and specialty nurseries

Ease:  How difficult are the plants to grow
(H) High: large margin of error on growing conditions, relatively easy to grow
(M) Medium: easy to grow if the specific growing conditions are met
(L) Low: specific or uncommon requirements for survival make plant challenging to grow

Deciduous:  Drops leaves at end of growing season

Evergreen:  Retains leaves for more than a year

Perennial:  An herbaceous plant living year to year and not dying after flowering once

Exposure:  Amount of sun the plant needs
Sun: Areas receiving at least 6 hours of sun including afternoon sun.
Part shade: 2-6 hours of sun
Shade: less than two hours of sun

Moisture:  Amount of water the plant needs
Dry: quick drying, well drained soils
Moist: damp much of the year, may dry out completely during late summer, and no standing
water
Wet: very rarely or never dries out (usually wetlands)
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Interim Action Completion Report

Eldridge Municipal Landfill

Table 2.  Confirmation Soil Sample Locations

Station Northing (ft) Easting (ft) Elevation (ft)

EML IA A1B 648918.95 1235723.48 36.81

EML IA A1B2 648918.25 1235724.50 35.14

EML IA A1S 648913.03 1235733.08 40.28

EML IA A2S 648891.25 1235719.82 40.98

EML IA A2B 648902.28 1235714.41 37.36

EML IA A3S 648937.25 1235720.57 38.38

EML IA A3S2 648938.91 1235722.47 38.38

EML IA A3B 648929.43 1235713.68 35.98

EML IA A4B 648922.46 1235706.94 36.53

EML IA A5B 648915.52 1235700.39 36.17

EML IA A5S 648906.43 1235691.01 41.17

EML IA A6B 648948.33 1235677.90 35.96

EML IA A6S 648955.10 1235683.81 38.09

EML IA A6S2 648956.60 1235684.58 37.52

EML IA A7B 648940.37 1235670.30 36.05

EML IA A8S 648924.75 1235655.10 41.91

EML IA A8B 648934.07 1235663.65 36.11

EML IA A9S 648977.47 1235652.22 37.50

EML IA A9B 648971.08 1235645.28 35.96

EML IA A10B 648965.93 1235639.28 35.07

EML IA A11B 648960.31 1235632.26 34.71

EML IA A11S 648955.05 1235625.56 39.13

EML IA A12B 648998.08 1235619.56 35.00

EML IA A12S 649002.20 1235625.04 37.11

EML IA A13B 648991.69 1235612.26 33.67

EML IA A13B2* 648992.30 1235612.16 31.67

EML IA A14S 648980.59 1235596.84 39.67

EML IA A14B 648986.91 1235604.42 34.02

EML IA A15S 649036.22 1235602.66 36.15

EML IA A15B 649031.13 1235594.60 34.77

EML IA A16B 649022.34 1235586.85 34.75

EML IA A16S 649016.40 1235580.61 36.64

EML IA A16S2 649015.22 1235573.06 36.72

EML IA B1S 649063.57 1235576.92 35.69

EML IA B1S2 649069.15 1235580.97 35.90

EML IA B1B 649059.61 1235571.67 34.12

EML IA B2B 649048.64 1235559.19 33.96

EMF IA B2B2 649048.25 1235561.01 33.49

EML IA B2S 649043.06 1235552.20 35.82

EML IA B3B 649074.48 1235549.43 35.14

EML IA B3S 649083.54 1235557.23 36.33

EML IA B3S2 649088.77 1235562.35 36.22

EML IA B4B 649064.98 1235540.35 34.97

EML IA B5S 649045.00 1235522.84 38.40
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Interim Action Completion Report

Eldridge Municipal Landfill

Table 2.  Confirmation Soil Sample Locations

Station Northing (ft) Easting (ft) Elevation (ft)

EML IA B5S2 649040.04 1235510.27 38.66

EML IA B5B 649055.43 1235531.96 35.08

EML IA B6B 649077.08 1235508.09 34.25

EML IA B6S 649064.52 1235497.72 37.98

EML IA B6S2 649052.98 1235489.54 40.34

EML IA B7S 649074.53 1235460.61 36.98

EML IA B7B 649087.75 1235473.13 33.79

EML IA B8B 649088.96 1235518.51 34.85

EML IA B9S 649113.77 1235539.93 36.34

EML IA B9B 649101.14 1235528.92 35.18

EML IA B10B 649101.44 1235484.71 34.13

EML IA B11B 649115.10 1235496.43 34.51

EML IA B12B 649128.46 1235508.53 34.60

EML IA B12S 649140.94 1235519.83 36.07

EML IA B12S2 649155.19 1235509.11 36.83

EML IA B13B 649111.81 1235515.94 35.22

EML IA B14B 649129.81 1235492.78 34.94

EML IA B15S 649063.56 1235478.49 36.59

EML IA B15S2 649063.52 1235470.18 38.54

EML IA B15B 649082.96 1235490.39 34.62

EML IA B15B2 649081.55 1235486.23 33.69

EML IA B16S 649081.77 1235585.91 36.75

EML IA B16B 649077.95 1235582.71 35.44

Notes:

EML IA A13B2* Location was estimated after filling of area for construction purposes.

Horizontal coordinates (northing and easting) in North American Datum 1983/1998 

Vertical elevation in North American Vertical Datum 1988

2



Interim Action Completion Report

Eldridge Municipal Landfill

Table 3.  Summary of Testing Results for Performance Monitoring Soil Samples in Area 1 (mg/kg dw).

Station Arsenic  Cadmium Copper Lead Mercury Zinc PCP PAHs

Exceeds 

RLs?

Additional 

Removal? Description/Explanation

RLs 10 45 50 50 0.1 86 2.5 NA

EML‐IA‐A1S 5.9 1.7 75.2 213 0.10 550 0.190 U  No BTC property and steep, unstable slope ‐ no additional removal

EML‐IA‐A1B 3.6 0.2 19.4 5.2 0.02 U 117 0.190 U  Yes Ecology required additional removal; 1 ft removed and resampled

EML‐IA‐A1B2 61

EML‐IA‐A2S 8.1 3.3 86.1 477 0.18 500 0.190 U 0.019 U ‐ 0.078  No BTC property and steep, unstable slope ‐ no additional removal

EML‐IA‐A2B 5.0 0.2 26.9 6.9 0.04 76 0.190 U

EML‐IA‐A3S 4.9 0.5 43.2 15.6 0.05 107 0.190 U  Yes Ecology required additional removal; 5‐ft of sidewall removed, resampled

EML‐IA‐A3S2 53

EML‐IA‐A3B 3.4 0.1 22.4 5.1 0.03 63 0.190 U

EML‐IA‐A4B 4.7 0.2 30.9 5.5 0.05 65 0.180 U

EML‐IA‐A4BD 4.8 0.2 33.5 5.9 0.05 72 0.180 U

EML‐IA‐A5B 5.3 0.2 41.5 4.2 0.05 70 0.190 U 0.019 U

EML‐IA‐A5S 2.6 0.3 19.9 5.7 0.04 69 0.190 U

EML‐IA‐A6S 5.8 0.5 34.9 106 0.08 162 0.570 U  Yes Removed 5 ft of sidewall between stations A3S and A9S, resampled

EML‐IA‐A6S2 84

EML‐IA‐A6B 4.6 0.2 28.7 10.7 0.04 86 0.180 U

EML‐IA‐A7B 5.3 0.2 30.5 5.4 0.05 87 0.180 U  No Zinc only exceeded by 1 mg/kg (within laboratory error).

EML‐IA‐A8B 4.7 0.2 22.0 3.0 0.04 61 0.200 U 0.020 U

EML‐IA‐A8BD 5.1 0.2 24.9 3.1 0.04 64 0.180 U 0.018 U

EML‐IA‐A8S 9.8 1.4 79.7 310 0.32 480 0.560 U  No Steep, unstable slope ‐ no additional removal

EML‐IA‐A9S 4.4 0.2 31.8 13.3 0.06 73 0.190 U 0.019 U

EML‐IA‐A9B 5.7 0.1 26.1 3.3 0.04 54 0.180 U

EML‐IA‐A10B 3.6 0.1 28.5 4.9 0.03 79 0.190 U

EML‐IA‐A11B 2.3 0.1 16.9 3.3 0.02 62 0.190 U

EML‐IA‐A11S 4.4 0.2 25.0 3.6 0.03 53 0.190 U

EML‐IA‐A12S 7.5 0.3 43.3 17.9 0.08 74 0.180 U

EML‐IA‐A12B 4.6 0.1 U 25.4 2.6 0.03 42 0.190 U

EML‐IA‐A13B 2.7 0.4 46.1 11.3 0.09 145 0.190 U  Yes Ecology required additional removal; 1 ft removed and resampled

EML‐IA‐A13B2 63

EML‐IA‐A14B 1.9 0.1 U 18.1 2.7 0.03 59 0.190 U

EML‐IA‐A14S 7.1 0.2 25.7 16.8 0.03 69 0.190 U

EML‐IA‐A15S 5.0 0.1 39.4 9.6 0.05 50 0.190 U

EML‐IA‐A15B 3.0 0.1 U 18.4 3.6 0.02 U 64 0.190 U 0.019 U

EML‐IA‐A16B 1.8 0.1 18.5 2.9 0.03 85 0.190 U

EML‐IA‐A16S 7.3 0.5 26.1 18.2 0.04 112 0.190 U  Yes Ecology required additional removal; removed 5‐10 ft of sidewall and resampled

EML‐IA‐A16S2 68

Pothole 4 3.4 0.1 U 18.1 2.4 0.02 U 46 0.180 U

Exceeds Corresponding RL

1
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Table 4.  Summary of Testing Results for Performance Monitoring Soil Samples in Area 2 (mg/kg dw).

Station Arsenic  Cadmium Copper Lead Mercury Zinc PCP PAHs Exceeds RLs?

Additional 

Removal? Description/Explanation

RLs 10 45 50 50 0.1 86 2.5 NA

EML‐IA‐B1S 5.5 0.2 37.2 52.4 0.14 116 0.190 U  Yes Removed additional 5‐ft of sidewall and resampled

EML‐IA‐B1S2 104 0.21 135  Yes No obvious landfill materials; removed additional 10‐ft of sidewall and resampled

EML‐IA‐B1B 2.9 0.1 21.8 4.4 0.03 76 0.200 U

EML‐IA‐B2B 4.9 0.2 21.7 19.1 0.03 100 0.180 U 0.018 U  Yes Ecology required additional removal ‐ additional 0.5‐1 ft removed and resampled

EML‐IA‐B2B2 84

EML‐IA‐B2S 10.0 0.2 24.2 42.2 0.04 62 0.180 U

EML‐IA‐B2SD 11.2 0.2 26.1 46.6 0.04 66 0.180 U  No The field duplicate for arsenic is at the RL.

EML‐IA‐B3S 5.8 0.7 134 222 0.43 233 0.190 U  Yes Removed additional 5‐ to 10‐ft of sidewall and resampled

EML‐IA‐B3S2 57.4 129 0.12 155  No Adjacent to wetland A, no additional removal without impacting wetland.

EML‐IA‐B3B 3.9 0.1 25.8 15.3 0.02 64 0.190 U 0.019 U

EML‐IA‐B4B 5.9 0.3 30.3 24.4 0.04 138 0.200 U  Yes Removed additional 0.5‐1 ft and resampled

EML‐IA‐B4B2 61

EML‐IA‐B5B 12.3 0.4 65 50.3 0.22 83 0.190 U  Yes Removed additional 0.5‐1 ft and resampled

EML‐IA‐B5B2 4.3 52.2 13.3 0.17  No Copper is minor exceedance, mercury still exceeds.  Scrapped clean after sampling.

EML‐IA‐B5S 9.5 0.4 41.7 63.1 0.06 117 0.190 U 0.019 U ‐ 0.048  Yes Removed additional 10‐ft of sidewall and resampled

EML‐IA‐B5S2 74.2 105  No Steep, unstable slope ‐ no additional removal

EML‐IA‐B6S 6.9 0.5 46.5 108 0.13 190 0.190 U  Yes Removed additional 10‐ft of sidewall and resampled

EML‐IA‐B6S2 84.2 0.13 673*  No Steep, unstable slope.  Reanalyze zinc to confirm number ‐ no additional removal

EML‐IA‐B6B 1.3 0.1 U 31.2 9.7 0.08 75 0.200 U

EML‐IA‐B7S 2.8 0.2 17.2 6.8 0.04 82 0.190 U 0.019 U ‐ 0.037

EML‐IA‐B7B 2.5 0.1 43.1 3.8 0.06 47 0.180 U

EML‐IA‐B7BD 2.2 0.1 37.0 2.9 0.05 41 0.200 U

EML‐IA‐B8B 3.0 0.1 U 13.8 2.9 0.02 46 0.190 U

EML‐IA‐B9B 4.0 0.1 U 14.4 2.9 0.02 41 0.180 U

EML‐IA‐B9S 4.4 0.2 34.1 62.1 0.06 95 0.200 U  No Adjacent to wetland A, no additional removal without impacting wetland.

EML‐IA‐B10B 2.4 0.2 52.9 5.4 0.10 87 0.200 U  No Copper and zinc have minor exceedances

EML‐IA‐B11B 1.7 0.1 U 16.7 2.9 0.02 U 51 0.200 U

EML‐IA‐B12B 1.2 0.1 U 15.4 2.1 0.02 U 50 0.180 U

EML‐IA‐B12S 8.2 1.0 147 536 0.38 370 0.580 U 0.035 J ‐ 0.076  Yes Removed additional 10‐ft of sidewall and resampled

EML‐IA‐B12S2 5.4 0.1 32.8 4.4 0.03 53

EML‐IA‐B13B 1.7 0.1 29.5 4.3 0.02 44 0.190 U

EML‐IA‐B14B 1.4 0.1 U 18.1 3.5 0.03 51 0.190 U

EML‐IA‐B15B 6.6 0.5 112 28.8 0.43 263 0.190 U  Yes Removed additional 0.5 ft and resampled

EML‐IA‐B15B2 14.2 0.03 79

EML‐IA‐B15S 4.1 0.5 33.6 14.2 0.1 187 0.180 U  Yes Removed additional 10‐ft of sidewall and resampled

EML‐IA‐B15S2 62

EML‐IA‐B16S 5.4 0.4 36.1 86.9 0.07 101  No No obvious landfill materials in soils ‐ no additional removal

EML‐IA‐B16B 4.2 0.2 29.2 13.5 0.03 75

673* = average value of triplicate analysis (680, 690, 650 mg/kg)

Exceeds Corresponding RL
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Photo 1.  Clearing and grubbing Site. 

 

Photo 2.  Landfill excavation begins on August 24, 2011. 



 

Photo 3.  Excavation of Area 1, loading, and stockpiling within boundary of Site. 

 

Photo 4.  Excavation of Area 1, loading and stockpiling. 



 

Photo 5.  Confirmation sampling in Area 1. 

 

Photo 6.  Area 1/Area 2 Site boundary marked by yellow flagging. 



 

Photo 7.  Landfill debris including long‐saw blade, bottles, metal/rubber gasket, and misc. metal. 

 

Photo 8.  Loading container for transport to Roosevelt landfill. 



 

Photo 9.  Loading container for transport to Roosevelt landfill. 

 

Photo 10.  Confirmation sampling in Excavation Area 1. 



 

Photo 11.  Additional sidewall excavation in Area 1 (delineated by orange paint). 

 

Photo 12.  Clean fill stockpile. 



 

Photo 13.  Filling excavation Area 1 with clean sand and gravel. 

 

Photo 14.  Compacting/rolling fill in Area 1. 



 

Photo 15.  Excavation of Area 2. 

 

Photo 16.  Landfill debris field in Area 2. 



 

Photo 17.  Sampling and field observations in Area 2 Landfill debris field. 

 

 

 

 



 

Photo 18.  Excavation of Area 2 and load‐out. 

 

Photo 19.  Confirmation sample locations in Area 2. 



 

Photo 20.  Additional removal required in Area 2. 

 

Photo 21.  Additional removal of sidewall in Area 2. 



 

Photo 22.  Grading and compacting low‐permeable soil for wetland creation. 

 

Photo 23.  Shelterbelt Inc. arranging wetland plants and mulch for wetland creation. 



 

Photo 24.  Wetland planting completed. 

 

Photo 25.  Finished trail entering Little Squalicum Park from Bellingham Technical College. 



 

Photo 26.  Site construction complete. 

 

Photo 27.  Site construction complete including wetland restoration. 
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The data were validated using guidance and quality control (QC) criteria documented in 
the analytical methods; the Performance Monitoring and Contingency Plan (Herrenkohl 
Consulting and Wilson Engineering 2011), and the National Functional Guidelines for 
Organic and Inorganic Data Review (USEPA 1999, 2004, 2009).  Soil samples were 
analyzed by Analytical Resources, Inc. (ARI) of Tukwila, Washington.  Samples submitted 
to ARI were analyzed for one or more of the following: 
 

Test Method 
Arsenic, Cadmium, Copper, Lead, Zinc EPA 200.8 
Mercury SW 7471A 
Pentachlorophenol SW 8270D low level 
Polycyclic Aromatic Hydrocarbons SW 8270D low level 
Total Sulfate1 EPA 300.0 
Barium, Selenium1 SW 6010B 
 
  

                                                      
1 Total sulfate, barium, and selenium were analyzed on two composite soil samples (SDG TJ72) for 

determining disposal options by the landfill. 
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Soil sample data are presented in the following sample delivery groups (SDGs): 
 

Laboratory Sample Delivery Group Soil Samples2 
TJ55 Pothole 4 
TJ72 Comp1, Comp2 
TK15-TK16 A1B, A1S, A2B, A2S, A3B, A3S, A4B, 

A4BD, A5B, A5S, A6B, A6S, A7B, A8B, 
A8BD, A8S, A9B, A9S, A10B, A11B, 
A11S, A12B, A13B, A14B, A14S, A15B, 
A15S, A16B, A16S 

TK69 A1B2, A3S2, A6S2, A13B2, A16B2 
TM21 B1B, B1S, B2B, B2S, B3B, B3S, B4B, 

B5B, B5S, B6S, B7S, B2SD 
TM37 B6B, B7B, B7BD, B8B, B9B, B9S, B10B, 

B11B, B12B, B12S  
TM57 B13B, B14B, B15B, B15S 
TN02 B2B2, B4B2, B5B2, B1S2, B3S2, B5S2, 

B6S2 
TN22 B15B2, B15S2 
TN86 B2B2, B4B2, B5B2, B1S2, B3S2, B5S2, 

B6S2 
TO24 B16B, B16S, B12S2 
 
Summary data packages and electronic data deliverables (EDD) are presented in Appendix 
A (compact disk). 
 
A partial data review was completed for all data packages which included review of the 
following: 
 

 Data package completeness 
 Analytical holding time and sample preservation 
 Reporting limits 
 Blank contamination 
 Accuracy (compound recovery) 
 Precision (replicate analyses) 
 Blind field duplicates  

                                                      
2 All samples begin with EML‐IA‐ 
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DATA PACKAGE COMPLETENESS 
 
Completeness is defined as the total number of usable results (results that were not rejected 
during data validation) divided by the total results reported by the laboratory.  The results 
reported by the laboratory were 100% complete for the soil analyses.  No qualifications are 
recommended in the data set. 
 
HOLDING TIME AND SAMPLE PRESERVATION 
 
For all analyses and all samples, the time between sample collection, extraction (if 
applicable), and analysis was determined to be within method and project-specified 
holding times.  No qualification of the data is necessary. 
 
The initial sample preservation requirement (cooler temperature of 4°C ±2°) was not met 
for all samples.  The majority of the sample coolers were received at the laboratory within 
the recommended range of temperature. These temperature outliers did not impact data 
quality and no action was taken. 
 
REPORTING LIMITS 
 
Reporting limits were at or below target reporting limits for the project.  
 
 
BLANK CONTAMINATION 
 
At least one method blank was analyzed with each batch of samples for each analysis.  No 
contamination was detected in any of the method blanks except for the following: 
 

SDG Analysis Compound 
TM57 Metals Lead 
TO24 Metals Lead 
 
Sample concentrations were ten times greater than the lead concentration detected in blank.  
No qualification of the data was necessary. 
 
ACCURACY 
 
Surrogate Compound Recoveries 
 
Surrogate compounds were added to samples analyzed for organics by EPA method 
SW8270D. The surrogate recoveries reported by the laboratory typically met the criteria 
for acceptable performance. 
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Matrix Spike Recoveries 
 
Matrix spike and/or matrix spike duplicate (MS/MSD) analyses were performed at the 
proper frequency for conventionals (e.g., total sulfate), metals, and organic analyses.  All 
spike recoveries reported by the laboratory for MS/MSD analyses met the criteria for 
acceptable performance except for the following: 
 

SDG Sample Spike Analysis Compound 
TM21 B1S MS Copper 
TM37 B6B MS Lead 
TN02 B5B2 MS Copper 
 
No qualifications were deemed necessary because spike recoveries were only slightly 
outside control limits and other data used for assessing accuracy (e.g., laboratory control 
spikes) in these samples were considered acceptable.  
 
Laboratory Control Spike Recoveries 
 
Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) analyses were 
performed at the proper frequency for metals and organic analyses of soil samples.   All of 
the recoveries reported by the laboratory for LCS/LSCD analyses met the criteria for 
acceptable performance. 
 
Standard Reference Material Recoveries 
 
A standard reference material (ERA No. 220109) was analyzed for total sulfate (SDG 
TJ72).  The sample recovery met the criteria for acceptable performance. 
 
PRECISION 
 
MS/MSD, LCS/LCSD, and laboratory replicate analyses were evaluated for laboratory 
precision.  All of the relative percent difference (RPD) values for MS/MSD, laboratory 
replicate, and LCS/LCSD analyses met the criteria for acceptable performance except for 
the following: 
 

SDG Sample Replicate Analysis Compound 
TJ55 Pothole 4 MS/MSD Arsenic 
TM21 B1S Matrix Duplicate Copper, Mercury, 

Zinc 
TN02 B5B2 Matrix Duplicate Lead 
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No qualifications of the data are recommended because RPD results were slightly outside 
control limits and other data used for assessing precision (e.g., LCS/LCSD) in these 
samples were considered acceptable. 
 
BLIND FIELD DUPLICATES 
 
Field duplicates were collected and analyzed for the following stations (1 per 20 samples 
collected): 
 
Laboratory Sample Delivery Group Sample Pair Analysis 
TK15/TK16 A4B/A4BD Metals, PCP 
TK15/TK16 A8B/A8BD Metals, PCP, PAHs 
TM21 B2S/B2SD Metals, PCP 
TM37 B7B/B7BD Metals, PCP 
 
A project-specified control limit of 20 percent was used to evaluate the RPDs between the 
duplicate soil samples, except when the sample results were within five times the reporting 
limit.  In these cases, a project-specified control limit of plus or minus the reporting limit 
was used.  RPDs for the duplicate sample pair submitted for analysis were within the 
project-specified control limits. 
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