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1 INTRODUCTION 

1.1 Purpose of Supplemental Submittal 
Since 1983 the former Go East landfill has lain fallow without being formally closed under the 
then prevailing closure requirements promulgated by the Snohomish Health District.  The 
purpose of this Plan (as supplemented herein) is therefore to accomplish, 32 years later, the 
process of closing this long inactive landfill in accordance with subsequently adopted and now 
current environmental standards and requirements found in WAC 173-350, as interpreted and 
applied by the Washington State Department of Ecology (“Ecology”) and the Snohomish County 
Health District (“SHD”). 

This is a supplementation to several earlier versions of the “Go East Landfill Closure Plan” 
(“LFCP”) dated February 8, 2012, October 28, 2015, and August 8, 2016, that further 
incorporates a third-party review requested in a letter dated June 14, 2016, by Snohomish 
County Planning and Development Services.  It addresses the April 14, 2015, “Decision of the 
Snohomish County Hearing Examiner” and the Hearing Examiner’s Final Decision dated 
December 8, 2017.  The Hearing Examiner’s April 14, 2015, decision focused on inadequacies 
and confusion found in the 2012 LFCP in granting the SEPA appeal and remanding the 
application to PDS (Snohomish County Planning & Development Services).  The Hearing 
Examiner (HE) specifically directed that the LFCP be “revised to describe accurately [P&GE’s] 
intended course of action (including any reasonably foreseeable alternatives) in sufficient detail 
and clarity so as to evaluate the probability of significant adverse environmental impacts.”  
Further, that there be an evaluation of “any new information presented and construction 
activities [that] will probably cause any significant adverse environmental impacts.”1  This 
revised and supplemented Closure Plan answered the HE’s decision and directions.  It further 
addresses comments prepared by third party independent reviews of this plan for the purpose of 
evaluating any environmental impacts related to this closure plan and issues specifically 
requested by the HE.  The third-party reviewers are included in Appendix M.  Lastly, this version 
of the LFCP addresses the “Final Decision” of the Hearing Examiner. 

This supplement addresses and incorporates the conditions of the previously issued 
“Conditional Approval” by Snohomish Health District of the February 8, 2012 LFCP and the 
decision of the Snohomish County Hearing Examiner dated December 8, 2017, to facilitate 
SHD’s final approval.  This supplement includes matters related to the relocation of existing fill 
within the landfill site to reshape it so that closure may be accomplished in compliance with 
WAC 173-351-400 for the protection of human health and the environment.  

The following is a summary of the detailed analyses and discussions which address and 
respond to the HE’s April 14 criticisms, findings, and conclusions, and the HE’s final decisions.  
References are provided to the plan’s sections where detailed information will be found with 
respect to these summarized closure actions and the mitigations of the probable significant 
adverse environmental impacts arising therefrom. 

1 “Decision Granting SEPA Appeal,” p. 14 (April 14, 2015). 
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1.1.1 Overall Project Benefits 
There are multiple benefits resulting from the official closure that are summarized and 
listed in Section 1.3 of this plan.  Beyond those listed benefits, closing the landfill allows 
for the development of other portions of the property into the proposed residential 
community of Bakerview.  This residential development will generate the substantial 
funds needed for the implementation of the closure plan. 

1.1.2 Potential Project Impacts and Mitigation 

1.1.2.1 Groundwater Impacts 
This project will install six groundwater wells to monitor any impacts to the 
groundwater as a result of the Landfill.  Monitoring is to be conducted quarterly 
starting at project approval for up to 20 years or until testing has shown 
groundwater impacts from the landfill are minimal and the Snohomish Health 
District agrees testing can cease.  The landfill site is under laid by over 200 feet 
of impermeable material resulting in a very unlikely situation that the landfill 
impacts any groundwater.  Furthermore, there are no known downstream wells 
that would be impacted even if such an effect was discovered by such 
monitoring.  For a full discussion on groundwater impacts, refer to Chapter 8, 
Leachate Control.   

Mitigation: 
Covering the landfill is for the purpose of decreasing the possibility of impacts to 
the groundwater by minimizing water infiltration through the landfill and into the 
groundwater.  Therefore, implementing the landfill closure will have a positive 
effect on groundwater. Testing of the six (6) wells will be done quarterly for up to 
20 years, or until it is shown there are no/minimal impacts resulting from the 
landfill at its closure.   

1.1.2.2 Surface Water Impacts 
This closure plan describes the various streams and surface water that occur on 
the subject property including a spring that emanates at the toe of the northeast 
slope of the landfill.  Surface water leaving the property in the spring and stream 
have been tested multiple times over the 30-plus years since operations ceased, 
without noting any significant contamination associated with the landfill.  Were 
such contamination conditions to have existed, they would likely have been 
discovered prior to this date.  To monitor any possible contamination, quarterly 
testing will be performed for up to 20 years, or until it is shown no significant 
impacts are occurring as discussed in the plan.  No significant adverse impacts 
to surface water are anticipated.  For additional discussion on the treatment of 
surface waters related to the landfill, see Chapter 5, Stormwater Improvements.   
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Mitigation: 
Covering the landfill is also for the purpose of decreasing flow emanating from 
the landfill therefore reducing any environmental effects on the surface water 
emanating from the landfill and stream directly downstream of the landfill area.  
Therefore, implementing the landfill closure plan will have a positive effect on 
surface water conditions if there is any probability of such environmental impacts. 

1.1.2.3 Methane Gas Impacts 
Past testing has shown there is not significant methane gas being discharged 
from the Go East Landfill.  Project testing showed essentially a zero level around 
the edge of the current landfill.  This low level is explained by the fact that there is 
very little organic material present in the landfill that could decompose and 
generate gas.  However, by covering the landfill as proposed with a 
geomembrane, the escape routes for gas that do exist will be reduced.  For this 
reason, the gas dispersal trench as discussed in detail in the plan will be 
constructed around the landfill to intercept any gas escaping from under the 
geomembrane.  Automated 24/7 testing will be done at four manhole structure 
places around the landfill.  Furthermore, twelve (12) probes will be installed 
around the edge of landfill and provide access for monitoring methane levels.  
Should the concentration of methane exceed 5% by volume, an active forced air 
system will be installed to dissipate the levels as required.  Testing will continue 
as described in the plan until the concentration is below 5% and declining and 
Snohomish Health District approves the discontinuing.  All houses within a 
hundred feet around the edge of the landfill will be required to install gas 
mitigation in their homes construction as discussed in the plan.  For a complete 
discussion on treatment of methane gas, refer to Chapter 7, Landfill Gas Control.  

Mitigation: 
Mitigation of possible environmental and public health effects due to methane 
gas will include monitoring to confirm levels are safe.  If levels were to reach 5% 
by volume, a forced air system will be installed to reduce levels to below 5% until 
they decline naturally.  Because of the nature of the landfill material it is very 
unlikely significant levels will be experienced.  Quarterly testing will continue after 
the initial continuous testing phase is completed to confirm safe levels.  Periodic 
testing beyond this will be continued until levels have stabilized below 5% and 
are declining.  Homes constructed within one-hundred feet of the landfill will be 
required to install gas mitigation measures built into their house construction (see 
Exhibit E-1 of Appendix H).  

1.1.2.4 Landfill Surface Impacts 
As described in the landfill closure plan the existing surface of the landfill area is 
covered with trees, brush and blackberries.  Portions are rutted and cratered, and 
portions of the northeast slope of the landfill have areas that exceed the desired 
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2:1 slope.  The existing slope area is not easily accessible so should a fire or 
slide occur today, access to deal with same would be very difficult and delayed.  
The existing surface of the landfill was covered with about one foot of material in 
1983 as required at that time for closure.  In 1983 a fire broke out and burned for 
two (2) years before extinguishing itself.  This created a crater effect on portions 
of the top and northeast slope area.  In 1996, an attempt to replace the earthen 
cover for the site, for safety reasons, limited grading occurred but was halted due 
to lack of permit.  Nothing has been done to regrade the fill area since that time.  
The current cover has no capabilities to prevent surface water from infiltrating 
directly into the landfill as current standards require.  For this reason, all rainfall 
and runoff landing on the landfill or draining to the landfill has infiltrated down to 
the bottom of the landfill where the underlying impermeable layer of natural soils 
exists.  It then discharges from the foot of the landfill at what has been referred to 
as the spring.   

The landfill Cover 1 area surface is undulating, but generally slopes to the 
southeast. The proposed closure plan addresses all of the existing undulations 
that exist in the surface of the current landfill.  The plan includes leaving the 
northeast landfill slope in an undisturbed and stable state.  It includes covering 
the remaining landfill area with low permeable cover materials, as well as 
re-sloping the surface of the landfill to maintain a minimum 2% slope toward a 
detention/treatment pond that will collect surface runoff and release it at a 
controlled rate and vegetate the surface with grasses and small maintainable 
landscaping.  The surface of the main landfill area will be used for the detention 
pond, open passive play areas, active play areas, access road and trails for the 
local community. 

Closing the landfill to current standards will require heavy equipment to move 
portions of the existing landfill materials and reshape the surface.  This may be 
done by moving materials with heavy equipment, including dozers, graders 
excavators, and trucks and placing the materials using compactors. In some 
cases, materials may be directly moved on the landfill into final position by 
grading and in other locations relocating the material may be done by placing 
excavated materials into trucks and moving it several hundred feet and placing it 
back on the landfill.  Any hazardous materials encountered will be screened as 
described in the plan and placed in environmentally-secure containers onsite.  
This material will be hauled to facilities permitted to deal with the hazardous 
material.  The top of the compacted subgrade (landfill) materials will be topped 
with 6-inches of local sands to support the geomembrane.  The membrane will 
be protected on the top side by placing a geotextile cover as further discussed in 
chapter 4.  Any exposed landfill material will be covered at night as discussed 
elsewhere.  For additional information on the treatment of the landfill surface, 
refer to Chapter 4, Final Soil Cover System, portions of Chapter 3, Final Grading 



 
 
 

 
 

 
 

PAGE 5 OF 60 
 
P:\P09\09382.00 Go East\Doc\Landfill Closure Plan\Go East Landfill Closure Draft  Revised January 2018 Update_Working.docx 

and Site Layout, and runoff mitigation included in Chapter 6, Erosion and 
Sedimentation Control. 

Mitigation: 
Landfill relocation activity will be accomplished as permitted by a County issued 
“Surface Disturbance Permit” and the conditions included in that permit 
governing working hours, dust control, and associated street use permit.  Specific 
mitigation is summarized as follows: 

• All equipment will be equipped with residential mufflers to control noise 
and vehicles will not be left to idle. 

• Re-fueling will be done at one location onsite to control any spillage. 
• Water truck and hoses will control dust as well as provide onsite fire 

extinguishment capabilities.  Also, any piles of material and any exposed 
landfill material will be covered when not being work (night time) with 
visqueen and secured with sandbags.   

• Work hours will be set to control and limit noise for the LFC work. Hours 
of work will be regulated by County permit requirements but would be 
typically 8 a.m. to 5 p.m.  Additionally, a Noise Control Plan (NCP) for the 
LFCP will be implemented to limit noise impacts to the local residential 
community.  The noise control plan includes the following items and will 
be monitored by the onsite professional overseeing the LFC activity: 

 Measuring noise levels at the property boundary to determine the 
actual effects of the construction equipment and operating 
schedule if complaints are received. 

 Using newer and/or well-maintained quieter equipment that is 
inspected regularly. 

 Using equipment suitable for the job that isn’t over or under 
powered. 

 Whenever possible, using the quietest equipment alternative. 

 Scheduling louder or impulsive noise sources during mid-day 
hours only. 

 Locating equipment to position prominent noise sources away 
from the property boundary to the extent practical. 

 Limiting the use of back up beepers through truck/equipment 
routing or the use of flagmen. 

 Using a sound level meter to determine if the Project noise levels 
(for the Landfill Closure activities) are approaching limits, if 
construction activities need to be performed in close proximity to 
residences. 



 
 
 

 
 

 
 

PAGE 6 OF 60 
 
P:\P09\09382.00 Go East\Doc\Landfill Closure Plan\Go East Landfill Closure Draft  Revised January 2018 Update_Working.docx 

 Using best management practices such as enhanced muffler 
systems and sound barriers to prevent exceedances if 
construction noise is approaching unacceptable levels. 

• A fire hydrant will be constructed onsite as one of the first activities.  It will 
have a water consumption meter and backflow device as required by the 
District for metering water use and protection of any backflow.  This will 
be used to fill and maintain water for onsite water trucks and hose/s for 
sprinkling the areas where landfill screening will take place.  Furthermore, 
water will be available for dust control as needed.  It also will be available 
for immediate use should it be needed for fire protection.   

• To eliminate impacts of moving large quantities of landfill material offsite 
and through the local communities, the plan is to relocate landfill material 
within the current landfill area, except for any hazardous waste materials 
or material not permitted to be placed back into the landfill (as discussed 
in the plan).  Cut and fill requirements will be balanced with onsite 
available materials to extend possible as discussed in the plan. 

• Any hazardous materials if encountered, will be separated and place in 
confined container onsite and transported to a preapproved facility 
licensed to handle the particular material.  All regulations protecting 
worker safety will be followed if such hazardous materials are 
encountered.  

• A full time certified professional will be onsite to observe the landfill 
relocation activity and have oversight of this work.  He will be responsible 
with overseeing all landfill relocation of materials.  It will be his 
responsibility to determine if any materials being relocated need to be 
further tested and place in the screening area or directly into the secured 
containers on site.  He will be tasked with preparing a daily report of the 
material relocated and his recommendations and direction.  (The 
probabilities of encountering hazardous waste materials is very low given 
the extensive sampling, testing, and the 65 (or more) test holes dug to 
different depths in the landfill site without encountering any.)  

• Should the Health District require relocation offsite of certain non-inert 
materials encountered like clean wood waste, to prevent moving large 
quantities offsite chipping and reuse of much of this material may occur 
with the chipping being used for cover in landscaped areas.  This 
processing is in keeping with the site’s original permit classifying same as 
a “Wood Waste Landfill.” 

• To minimize any exposure to dust and limit opportunities for spontaneous 
combustion the area of exposed landfill being worked on will be limited to 
one acre at a time.  This area will be covered at the end of each working 
day with visqueen and anchored with sand bags.  As soon as an area of 
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the landfill has the subgrade filled and compacted to final grade, it will be 
covered and compacted with 6-inches of onsite sands ready for the 
geomembrane cover.  Additionally, during time of LFC work, driving 
speed will be limited to 15 mph, work will be curtailed during high winds, 
and training of onsite workers regarding limiting dust with oversite will 
occur.  (See Chapter 4) 

• To secure the site from the community during the construction activities 
the entry and security fencing will be reinforced and repaired.  The goal 
will be to eliminate trespassing onto the site during these activities. 

1.1.2.5 Government Oversight 
Additionally, the Snohomish Health District will be providing on-going oversight of 
the landfill activity and attending weekly coordination meetings as they deem 
necessary with the owners, contractor, County, and others as work progresses. 
Snohomish County will be monitoring permits issued by them.  Additionally, 
Appendix F describe the Post Closure Operation Plan and Appendix H, contains 
Sampling/Analysis and Monitoring Plan for the project that must be accomplished 
and reported to SHD. 

1.1.2.6 Traffic-Related Impacts 
This analysis provides an estimate of the anticipated truck traffic required to 
complete the Go-East Landfill Closure Plan associated with the subdivision plans 
for the Bakerview property.  This estimate includes only those traffic volumes for 
various materials that are anticipated to be imported or exported from or to the 
site for the landfill closure and does not include truck traffic related to the 
subdivision construction.  The exception to this is that mass grading required for 
the subdivision will be completed with the landfill closure such that no further 
significant import/export of fill material should be necessary once the closure 
activity is completed.  For example, traffic related to street, storm, water, sewer, 
other utilities, or the home construction is not considered in this analysis.  

This plan calls for relocating all excavated landfill materials to the top of the 
remaining landfill area (except any material not permitted by SHD or the onsite 
professional overseeing the work).  There are multiple options of providing 
needed fill materials for the landfill closure from importing offsite materials to 
using onsite excavated material from the lot and street areas of the Bakerview 
plat.  By adjusting the final grades of the Bakerview lots and streets, sufficient 
quantities of fill can be generated onsite to satisfy the landfill closure fill 
requirements as summarized below.  This analysis looks at what the amount of 
materials that would be needed to be moved off or onto the site to successfully 
close the landfill in compliance with this closure plan.  It is based on relocating 
landfill material as required to reshape the landfill and keeping all material on the 
landfill area except as noted. It also calls for using excavated onsite material from 
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areas outside the landfill for needed fill for the closure. Reshaping the landfill 
includes the “Wedge” relocation, grading for the detention pond, materials 
regraded from the northeast slope, other site debris except for hazardous 
materials, if encountered, such as asbestos, lead paint boards, or other materials 
that are to be removed from the site as directed by the Snohomish County Health 
District.  A general description and estimate of quantities of materials needed to 
complete the landfill closure is summarized below: 

• Vegetative Materials:  Trees, stumps and brush from the existing landfill 
area and adjacent site property to be developed will be removed.  It is 
anticipated the marketable trees, will be removed from the site while 
some limbs and chippable materials maybe be chipped and stockpiled for 
possible ground cover.  Some stumps may be left in place or trucked 
offsite or simply relocated to the top of the landfill to be buried as 
permitted.  Topsoil would be stripped as needed and stockpiled and 
reused primarily on the top of the landfill area to remain.  This operation 
will generate truck traffic leaving the site from both the landfill and non-
landfill areas.  It is estimated this logging/stripping phase of the work may 
take one to two months.  It could generate up to 10 trucks leaving the site 
per hour during the peak period logs are being exported offsite. 

• Wedge Area Grading:  The landfill material lying in the “Wedge” area will 
be graded/excavated and relocated to the top of the landfill to remain.  
Depending on final design and actual depths of the landfill encountered, 
this volume is estimated to be 50,000 to 60,000 cubic yards of material.  
(Note:  Memo updated August 1, 2016, estimates 52,000 cubic yards of 
“Wedge Excavation”.)  None of this material is planned to be removed 
from the site unless a hazardous material like asbestos or lead painted 
wood or some other material the Health District directs be removed.  
(Note: non-inert materials may be chipped and reused in landscape areas 
if it is required to be removed from the site.)  The structural material for 
filling the “Wedge” will be excavated from non-landfill soils onsite.  
Therefore, the anticipated truck traffic entering or leaving the site for this 
work is expected to be very minimal.  There is discussion that non-inert 
material that is not clean wood chip for landscape cover may be required 
to be removed to a facility permitted to accept this material.  However, 
should this be the case the peak truck traffic should be less than 10 
trucks per hour.   

• Other Landfill Excavations:  Landfill material relocated/removed with the 
construction of the detention ponds are to be relocated to the top of the 
remaining landfill area as previously discussed.  There is no anticipated 
truck traffic entering or leaving the site for this work. 
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• Landfill Cover and Geomembrane Foundation/Bedding:  It is anticipated 
all of the bedding for the geomembrane will be obtained either from 
screened landfill sands or preferably by just excavating local sands 
available onsite.  No import of materials is anticipated for this purpose.  
For Cover 1 and if needed Cover 2 areas as shown in the landfill closure 
plan, the two (2+) plus feet of cover material over the geomembrane will 
also be excavated from the non-landfill areas being graded for the lots 
and street areas onsite.  The top soil will be a mixture of top 
soil/strippings stockpiled during the clearing operation as previously 
discussed or imported from an offsite topsoil supplier.  If the entire Cover 
1 area was to receive one foot of topsoil, less than 5,000 cubic yards of 
material would be needed.  (Note that the landfill top soil requirement is 
one foot and much of it is to be obtained using site stripping.)  

• Methane Collection Trench:  The Closure Plan calls for the construction of 
a gravel methane collection trench around the landfill area to remain as 
shown on the plans.  The volume of gravel needing to be imported to 
construct this trench is estimated to be 1,000 cubic yards. 

The total required volume of material that would need to be imported from offsite 
based on this analysis is estimated to be roughly 6,000 cubic yards.  To allow for 
unexpected needs (such as the export of non-invert materials), conservative 
maximum export/import estimate of 10,000 to 23,000 cubic yards is used in this 
traffic analysis.  If all this work was done in one construction season, this would 
result in no more than about 10 tandem trucks with trailer (18+ cubic yard loads) 
per hour on average based on an eight-hour day. 

The anticipated construction traffic described above is well below the anticipated 
traffic generated by the Bakerview development and should therefore not be an 
issue.  The development was granted concurrency for 106 units, (current plan is 
for 97 lots) which generates approximately 1,014 daily trips with 107 PM peak-
hour trips.  As the anticipated construction traffic is far less than the traffic that 
was evaluated as part of the traffic impact analysis for the Bakerview subdivision, 
the third-party peer reviewer stated, therefore, the landfill closure traffic is not 
anticipated to create a more significant impact than the proposed Bakerview 
residential development.  (See a copy of the Gibson memo showing proposed 
routes in Appendix M.) 

Mitigation: 
Mitigation for the import/export of materials as discussed above will include the 
following: 

• Compliance with work hours for the street use permits associated with the 
project. 
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• Flagging and traffic control as required for any heavy periods of traffic on 
and off the site (based on the above analysis the peak construction traffic 
for the landfill closure is only about 10% of the peak hourly project for the 
Bakerview subdivision built out). 

• Wheel wash for all trucks leaving the site and maintenance of the street 
as needed.  

• Minimizing traffic by reducing the need to import/export landfill materials 
as discussed elsewhere in this plan. 

• Other mitigation imposed by the required street use permit to be issued 
for the project by the County. 

1.1.2.7 No Action Alternative 
Closing the Go-East Landfill is a requirement of the various permits issued 
starting in 1969 and continued through 1983.  Not closing the landfill is not an 
acceptable or rational option as SHD and Ecology are requiring closure in 
compliance with current WAC requirements while Snohomish County is requiring 
closure approval by SHD as a condition of the Bakerview development project.  

1.2 Guide to Supplemental Information 
To aid the reviewer of this Supplemental Plan the following is an index of the additions and 
revisions made to the prior 2012 LFCP that was reviewed by the Snohomish County Hearing 
Examiner and SHD: 

SECTIONS 
SUPPLEMENTED/ 
REVISED 

TITLES OF SUPPLEMENTED/  
REVISED SECTIONS 

DESCRIPTION OF 
SUPPLEMENTATIONS/REVISIONS 

Section 1.1 Purpose of Supplement Submittal New Section 

Section 1.1.2 Potential Project Impacts and Mitigation New/Supplemental Section 

Section 1.2 Guide to Supplemental Revisions New Section 

Section 1.3 
Benefits of Closing the Landfill to Current 
Standards New Section 

Section 1.5 Historic Background Revised 

Section 2.1 Applicable Regulatory Requirements Revised 

Section 2.1.2 Closure Requirements  Revised and Supplemented 

Section 2.2 Closure Improvements Objectives  Revised 

Section 3.1 Introduction Supplemented and Revised 

Section 3.2 Existing Conditions Revised 

Section 3.3 Proposed Grading Conditions  Revised & HE New Condition Added 

Section 3.4.3 Northeast Slope Area Section Deleted 

Section 3.5 Site Setbacks Revised 

Section 3.6 Waste Relocation, Oversight, and Requirements Revised 

Section 3.6.1 Landfill Debris Screening Plan Revised and Supplemented 
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SECTIONS 
SUPPLEMENTED/ 
REVISED 

TITLES OF SUPPLEMENTED/  
REVISED SECTIONS 

DESCRIPTION OF 
SUPPLEMENTATIONS/REVISIONS 

Section 4.1 (Final Soil Cover System) Introduction Revised 

Section 4.4 Proposed Cover System Overview Revised 
Section 4.4.1 & 
subsections Cover System 1 Revised 
Section 4.4.2 & 
subsections Cover System 2 Revised 
Section 4.4.3 & 
subsections Cover System 3 Section Deleted 

Section 4.5 Settlement of Landfill Area Revised 

Section 5 (5.1 - 5.4.5) Stormwater Improvements & Subsections Revised 

Section 6 Erosion and Sedimentation Control Revised 

Section 7.4 Proposed Landfill Gas Control Improvements Revised and Supplemented 

Section 8.3, 8.4 & 8.5 Leachate Control Revised 

Section 9 Revised Construction Requirements and Sequence New 

Section 9.2 General Grading Requirements Revised 

Section 9.2.1 Temporary Construction Roads Revised 

Section 9.2.2 Waste Excavation Requirements Revised 

Section 9.2.4 Structural Fill Placement Revised 

Section 9.2.5 Interceptor Trench Bench Requirements Revised 

Section 9.2.6 Preliminary Construction Sequence New Section 

Section 9.2.7 Actual Construction Onsite New Section 
Sections, prior 9.1, 
9.2, 9.3, 9.4 & 9.5  Post-Closure Operations and Maintenance Plan Revised and moved to Section 10 

Section 10 Includes prior Section 9 New section includes prior Section 9 

Appendix D  Engineering Plans Sheets Revised (include Northeast Slope) 

Appendix F Post-Closure Operation Plan Revised Sht. 7 of 10 

Appendix H  Sampling/Analysis and Monitoring Plan Revised Sht. 7 & added exhibit F-1 

Appendix I Waste Excavation, Screening and Disposal Revised 

Appendix K Construction Quality Assurance Plan Revised 

1.3 Benefits of Closing the Landfill to Current Standards 
Closing the landfill provides multiple benefits to the local adjacent communities, the 
environment, and the County as a whole as summarized below: 

• Provides formal closure of the landfill using current closure standards that are far more 
extensive than those standards required under the 1972 permit requirements initially 
authorizing the landfill creation and operation through 1983. 

• Minimize the need for future maintenance to control or eliminate current conditions 
potentially posing threats to public health and the environment. 
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• Eliminate potential hazards to neighboring residents and their pets who currently use the 
site, as well as future residents of the planned Bakerview subdivision.  

• Increase property values to adjacent residences resulting from a formally closed landfill. 

• Provide increased stability and erosion protection for landfill surface areas.  

• Provide access to the landfill surface and northeast slope areas for erosion remediation 
and fire extinguishment.   

• Reduce environmental impacts of landfill on groundwater. 

• Reduce environmental impacts of landfill on surface water. 

• Increase stability of the landfill areas thereby avoiding accidents to neighboring residents 
who continue to use the site for recreational purposes. 

• Add long term stability to the surface of the landfill by covering and sloping it for drainage 
and detention of surface water. 

• Eliminate illegal uses currently occurring on the property. 

• Provide for a high value residential community on the property. 

• Provide for safe recreational use on the landfill surface. 

• Increase tax basis for the entire property. 

This Landfill Closure Plan engineering report gives the background of the project site and 
outlines the necessary requirements for closure and post-closure activities.  It also details 
procedures to complete formal closure.  In more detail, the plan describes the improvements 
that will be completed to the old landfill surface including grading, cover improvements, 
stormwater collection, and treatment.  The plan also explains activities related to monitoring and 
controlling gas and leachate as well as inspection and maintenance activities and schedules 
required during the post-closure period.  Completion of this closure and approval by Snohomish 
Health District will meet and satisfy all closure requirements imposed on the former Go-East 
landfill from 1983 when it ceased operations to the present. 

1.4 Project Location 
The property consists of the entire northwest quarter of the southeast quarter of Section 21, 
Township 28 N, Range 4 East, Willamette Meridian, in Snohomish County.  The project consists 
of one parcel, tax parcel number 28052100400200, which is approximately 40.9 acres in size, 
according to the record survey drawings by PACE Engineers, Inc.  The parcel is located east of 
Silver Lake on the south side of 108th Street SE at 44th Avenue SE.  More precisely, the parcel 
is located at 4330 108th Street SE, Everett, Washington.   

The property surrounding the site is residential with associated open space tracts.  The northern 
property line is bound by The Pointe residential subdivision and an open space tract.  The 
western property line is bound by King’s Ridge Division 1 residential subdivision and an open 
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space tract.  The southern property line is bound by the Waldenwood West Division 1 and the 
Pinehurst at Waldenwood Division 2 open space tracts.  The east side of the property is bound 
by an Olympic Pipeline easement, located at the bottom of the ravine, and farther east is the 
Pinehurst at Waldenwood Division 2 open space tract.   

1.5 Historic Background  
The following is a chronological background of the Go East Landfill site.  Dates and events were 
taken from both the Memorandum Trip Report by George A. Brooks at Ecology and 
Environment, Inc., dated June 3, 1987, and the Site Hazard Assessment: Recommendation for 
No Further Action, dated May 14, 2004.  Complete references of these two reports can be found 
in Section 10 of this report. Additional background information came from the Snohomish 
County Board of Adjustment Written Order No. 14 (CU-7-72) and the Decision of the Hearing 
Examiner File No. CT 91-1125G dated June 3, 1992, both of which are located at the 
Snohomish Health District’s (SHD’s) records office, and from the principal shareholder of the Go 
East Corporation, Mr. Gary W. East.   

Ownership and site usage have changed over the years, dating back to 1969.  In 1969, a permit 
was issued for excavation and sand reclamation for a two-year period, ending in 1971.  In 1972 
Rekoway, Inc., purchased the property and was issued a Conditional Use (CU-7-72) permit to 
operate the site for sand and gravel excavation and as a solid waste landfill accepting “wood, 
mineral, and concrete solid materials and excluding all garbage, tin cans and similar type 
wastes.”  (*See, CU-7-72, par. 6, p. 4).  Rekoway began operating the site for these purposes 
shortly after the CU permit was issued.  At some point in its operations, Rekoway accepted a 
large truckload of metal debris from the Boeing plant which it then had buried in the 
northwesterly edge of the fill site at a location approximately fifty (50) feet below the present fill 
surface.  On August 21, 1974 a small but highly visible fire erupted with a spectacular fireball.  
This was the consequence of mixing metal dust and scraps with water in a defective soil cell 
that failed to prevent oxygen from joining the mix. 

This event was short-lived as the then owner/operator, Rekoway, excavated the involved 
material and removed it from the site.  This unusual event was never repeated because this 
type of fill was never thereafter permitted into the landfill.  After this extinguishment a large 
number of enclosed cells were then placed in layers ("lifts") on, around and above the site of 
this eruption from 1979 to 1983 by Go East.  Today the location of this fire is buried and 
surrounded by these multiple lifts. Since 1974 to the present- 41 years-there has not been a 
repeat of this event nor any indication that the source of this eruption still exists. 

During the period 1975 to 1977 Rekoway accepted wood waste debris that included partially 
burned trees and stumps. Rekoway did not closely inspect this debris to confirm all burning had 
been extinguished, and it failed to adequately construct the dirt containment cells in which this 
debris was placed.  Consequently, some of this debris spontaneously began smoldering and 
producing dense smoke. By 1977 Rekoway abandoned any efforts to extinguish these 
smoldering conditions and as a consequence the landfill permit was suspended by the 
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Snohomish Health District and by Snohomish County.  Rekoway’s fill operations therefore 
ceased.  These conditions persisted until 1979. 

In 1979 Go East Corporation agreed to purchase the entire 40-acre property including the 
landfill site from Rekoway on the condition the suspended CU-7-72 permit would be reinstated 
and fill operations permitted to resume.  A meeting of the Snohomish Health District, Snohomish 
County Fire Marshal, Snohomish County Prosecutor, the Puget Sound Air Pollution Control 
Board and Go East Corporation was held in September 1979.  From that meeting it was 
mutually agreed that conditioned on the extinguishment of the debris then smoldering in the fill 
site to the satisfaction of Snohomish Health District and the County Fire Marshal, the suspended 
CU-7-72 permit would be reinstated and Go East could reopen fill operations. 

Thus, under the watchful eyes of Snohomish Health District and the Fire Marshal, as well as 
other governmental representatives, Go East excavated the fill site to locate all of the debris 
involved in the smoldering fire.  Using a crane this debris was brought to the surface of the fill 
area and then subjected to days of water inundation, occasionally being moved and rolled about 
to expose all surfaces.  The debris involved was all-natural wood waste.  No manufactured or 
nonorganic materials were involved. 

This water extinguishment took nearly two months to complete.  Finally, the Snohomish Health 
District and Snohomish Fire Marshal representatives determined that all fire, embers and other 
sources of smoldering and smoke were completely extinguished.  Go East was then permitted 
by Snohomish Health District to replace the water-treated debris into the newly-excavated holes 
within the fill area which were then sealed with dirt walls and ceilings.  Then the entire fill 
surface was graded to level it in order to accept new fill material.  The "Go East Landfill" was 
then opened to the public as a licensed wood waste disposal facility. 

From November 1979 to July 1983 when the landfill ceased operations there never was a fire or 
similar event to those above described. 

The Go East Landfill ceased accepting fill material in late summer 1983 and the then-required 
ten (10) closure steps including "capping" the landfill with a 2 foot layer of semi-permeable dirt 
was accomplished.  Go East maintained its manager's onsite office to watch over the closed fill 
site as required by the Snohomish Health District's ten closure regulations. 

In October 1983 a fire broke out on the steep face of the fill area in the northwest quadrant of 
the site.  Because of the area's steepness the earth-moving equipment needed to seal off the 
fire in order to deprive it of oxygen could not be used.  Go East after expending approximately 
$50,000.00 in its ultimately futile attempts to extinguish the fire by reburying it, elected to allow it 
to burn out its limited fuel contained within the lower "lift" cell where it had originated. The 
Snohomish Health District ordered Go East to suspend all closure activities until the fire was 
deemed extinguished. 

Unfortunately, due to public pressure and contrary to good practice, the Snohomish County Fire 
Marshal entered the site without permission and proceeded to pour under pressure, thousands 
of gallons of water onto the slope area.  The result was to wash away the walls of the affected 
cell and those cells immediately abutting it, thereby allowing the fire to spread into the fuel 
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contained in the adjoining and now exposed cells.  Over the many days and nights this 
damaging water treatment was conducted numerous cells were opened and the original small 
fire greatly increased and spread. 

Fortunately, and because of the sound construction by Go East of the "lift" cells, the fire 
remained confined to the topmost layer of the site's cells.  The fire wandered around this top 
layer until consuming most of the available fuel contained therein.  It did not and could not 
penetrate the lower and subterranean “lift" cells which remained intact. 

By 1985 the fire ceased burning due to lack of fuel.  It left behind a cratered surface of the fill 
area where the process of burning wood waste in the top layer of cells resulted in subsidence 
and sluffing of the dirt tops and walls of the affected cells.  Some of these craters were as deep 
as 6 to 8 feet having a circumference of approximately 10 feet.  The walls between the cells 
were weakened by the destruction of the wood waste lateral support that had burned.  These 
uneven surface conditions persist to this day. These surface conditions pose a hazard to the 
many neighbors who trespass on the site.  To remedy this requires that the site be graded, 
leveled and the historic craters filled with materials existing elsewhere on the landfill. Since the 
fire burned itself out, the site has been fostering the growth of trees, grasses, native shrubbery 
and non-native plants such as blackberries. 

1.6 Property Description and Existing Vegetative Conditions  
The 40-acre property encompasses a topographically diverse area consisting of ridges and 
ravines, as well as some flatter areas.  Within the property, the Go East Landfill is located 
generally in the northern half of the property in a pre-existing ravine.  Landfill material (solid 
waste landfill – wood, mineral, and concrete solid materials) was placed in multiple cells, 
approximately 25 feet by 20 feet by 8 feet deep.  The material was compacted as placement 
occurred by the weight of the moving bulldozer equipment.  The limits of the landfill encompass 
an area of approximately 9.6 acres.  The north and west portions of the landfill area generally 
slope towards the southeast at roughly 4 to 5 percent grade.  The northwest corner of the 
property and the northern portion of the property generally slope down towards the landfill area.  
The northeast portion of the property consists of fill slopes created by landfill activities and 
slopes easterly down to the ravine below.  The sloping hillsides in the northeast portion of the 
property originally conveyed the natural surface water runoff discharge from the north half of the 
property to the east to the bottom of the ravine that existed.  The terrain on the eastern and 
southern property lines of the property slope down to the ravines below.  The southern third of 
the property consists of steeply-sided incised drainage ravines which run from west to east, turn 
northward at the eastern edge of the property, and extend beyond the northeast corner of the 
property to the Snohomish River Valley.  A detailed account of the proposed grading and slope 
conditions can be found in Chapter 3 of this report and the Appendices there referenced.   

Current vegetative cover in the landfill area of the property consists of a variety of trees 
including red alder and black cottonwood as well as grass, native, and non-native shrubbery 
including Himalayan blackberry bushes.   
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As documented for this project in Appendix C, the Mitigation Plan by Wetland Resources, Inc., 
dated February 23, 2010, there is a Category III wetland in the northwestern portion of the 
property, part of which extends offsite to the west.  This is the result of the construction of a 
pond created in 1979 for water storage and fire protection during the landfill operations in the 
1980s as directed by the County Fire Marshal and SHD.  A stream flows from the west into this 
wetland, and thence southeast to a point where it drops down a slope to intersect with another 
stream that flows to the east.  This combined stream continues east exiting the property along 
its eastern boundary, before turning in a northerly direction.   

An existing conditions plan is contained in Appendix A of this report and shows the existing 
property grades, slopes, vegetation and other attributes of the property. 

1.7 Current Fill Components 
Approximately 65 exploration pits have been completed on the property to assess the depth of 
fill and the type of material contained in the landfill.  These test pits vary in depth, and are up to 
25 feet deep.  Associated Earth Sciences, Inc., (AESI) excavated 17 exploration pits (EP-1 
through EP-17) on August 5 and 6, 2009, and four monitoring wells (borings MW-1 through 
MW-4) from August 11 to August 14, 2009.  The pits allowed for visual observation of 
subsurface conditions and the borings were to assess groundwater levels below the site.  
Additionally, 48 exploration pits were completed by HWA in 2002.  According to the logs, the fill 
consists of assorted construction debris including gravel, concrete, wire, woody debris, tire, 
brick, asphalt, plastic pipe, dimensional lumber, burned wood, metal, glass shards, and carpet.  
These materials are found at depths as shallow as 1 foot and ranging up to depths of over 21 
feet.  Fill also included loose, silty sand with gravel.  Complete documentation of all explorations 
is contained in the Subsurface Exploration, Geologic Hazards, and Geotechnical Engineering 
Report dated October 21, 2009, by AESI and located in Appendix A of this report. 
 



 
 
 

 
 

 
 

PAGE 17 OF 60 
 
P:\P09\09382.00 Go East\Doc\Landfill Closure Plan\Go East Landfill Closure Draft  Revised January 2018 Update_Working.docx 

2 CLOSURE IMPROVEMENT REQUIREMENTS AND OBJECTIVES  

2.1 Applicable Regulatory Requirements  
The Snohomish Health District has been directed by Ecology to apply the most recent version of 
closure standards as applicable for a landfill closure.  Ecology wrote on January 26, 2011, to 
SHD, “Chapter 173-350 WAC is the regulation currently in effect for all solid waste facilities 
except municipal solid waste landfills and incinerators.  WAC 173-350-030(1) says, ‘These 
standards apply to all facilities upon the effective date of this chapter.’  The Go East Landfill is a 
facility, therefore chapter 173-350 WAC applies.” This is an incorrect conclusion as the Go East 
landfill is not a “facility.” 

This landfill has not accepted waste material since 1983.  The site will never be reopened for 
receiving waste material.  The landfill is not, and has not been for over 30 years, an operating 
“facility” as defined by WAC 173-350-030(1). The requirements of WAC 173-350-030 relate to 
finalizing closure of landfills in operation as a “facility.”  These regulations were adopted after 
the initial attempts to close the Go East landfill in 1983 in accordance with SHD’s then prevailing 
closure requirements.2  Nonetheless, the Go East Corporation and its successor applicant, 
P&GE, LLC, are prepared to undertake and complete closure as set forth in this Plan under the 
following and applicable Code requirements as related to meeting applicable landfill closure 
requirements.  

2.1.1 Design Standards for Landfill Closure 
The Ecology letter dated January 26, 2011, highlights the following “Design standards” 
contained in the Washington Administrative Code (WAC).   

WAC 173-350-400 (3) Limited purpose landfills – Design standards which include 
subsection (e) the Final closure design requirements.  These standards include, among 
other items, the following: 

 Prevent exposure of waste  

 Minimize infiltration  

 Prevent erosion from wind and water 

 Is capable of sustaining native vegetation  

 Addresses anticipated settlement, with goal of achieving no less than two to five 
percent slope after settlement 

 Provides sufficient stability, etc. 
                                                
2 On August 26, 1983, the Snohomish Health District enunciated ten closure requirements as follows:  
1. No more wood waste; 2. Any fires must be extinguished; 3. Grade the landfill surface; 4. Place two (2) 
feet of “clean soil” on the landfill; 5. Provide erosion control until vegetation is established; 6. Seed with 
grass or similar vegetation; 7. Permanently divert all surface water from the site, using detention ponds 
where necessary; 8. Place filter dike at base of fill slope; 9. Prepare and record maps and statement of 
facts regarding site and contents; 10. SHD will inspect progress and completion.  
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 Provides for the management of water run-on and runoff, etc. 

 Minimize the need for post-closure maintenance 

 Provides for collection and removal of methane and other gases 

 Meets the requirements of regulations, permits and policies administered by 
jurisdictional air pollution control authority 

 Other requirements as specifically included in this WAC section and SHD‘s 
supplemental requirements. 

WAC 173-350-400 (5) Groundwater monitoring requirements 

WAC 173-350-400 (6) Limited purpose landfills – Closure requirements. 

WAC 173-350-400 (7) Limited purpose landfills – Post-closure requirements. 

WAC 173-350-400 (8) Limited purpose landfills – Financial assurance requirements.  

WAC 173-350-400 (9) Permit application contents. 

WAC 173-350-400 (10) Construction records. 

2.1.2 Closure Requirements 
The closure performance standards for landfills are found at WAC 173-350-400 (6) 
Limited purpose landfills – Closure requirements.   

Accordingly, the Go East Landfill closure will be performed in a manner that complies 
with this Code subsection as is feasible given that this code section is written to apply to 
and in anticipation of a new facility and, not a landfill where operations ceased 32 years 
previously, 

Special Closure requirements that are required by Snohomish Health District prior to 
commencing closure activities onsite include the following: 

 Complete all SEPA requirements as required by WAC 173-350-715(1)(e) 

 Acquire all Federal, State and local permits as required to implement this landfill 
closure plan 

 Provide to SHD the required closure plan and post closure plan “Financial 
Assurance” as described in Section 10.5 of this LFCP 

 Plat covenant to address gas safety to be recorded on the final plat is required 
and included in Appendix H of this plan.   

 Future landfill maintenance obligations/requirements are also included in 
Appendix H of this plan. 

 Gas piping to be installed within the gravel gas trench and stubbed into the four 
manhole structures to house continuous gas monitoring equipment as discussed 
elsewhere in this plan.  This piping is for the purpose of collecting any gas that is 
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formed in the landfill under the geomembrane and direct it safely to the 
atmosphere.  Room is available in these four structures to install blowers sized 
accordingly as needed if an event of increased gas emissions occurs.  The 
blowers would be connected to the piping stubbed into the manholes and piped 
to discharge at a location posing no threat to public health or the environment.  
Power to operate the blowers would be run from temporary sources installed 
onsite.  The maximum gas limit is not expected to approach or exceed the 5% by 
volume permissible level.  Should it do so, blowers can be sized based on actual 
emission amounts detected and will be promptly installed. 

 Two (2) additional groundwater monitoring wells are to be installed as discussed 
in this LFCP and generally where shown on the project drawings near the toe of 
the northeast slope area.  These wells will be installed (as the prior ones have 
been) under the direction of a licensed geologist and per state standards.   

 Stormwater pond (detention pond) operating requirements including monitoring 
for any leaks in the liner is required and is contained in Appendix F along with a 
detailed checklist for post closure maintenance of the storm system and 
detention pond. 

 The proposed LFCP does not propose any screening of landfill material but 
rather relocating material that needs to be moved to reshape the landfill (as 
described in this LFCP).  However, should SHD require screening to remove any 
hazardous materials encountered or non-inert materials, Appendix I in addition to 
Section 3.5 of the LFCP includes procedures, location and requirements for 
screening any landfill materials excavated from the landfill that required.   

 A job trailer will be required to provide a place to keep documentation, contacts, 
meetings, etc.  Scheduled meetings will be held during the closure activity to 
coordinate any SHD inspections and oversight and monitor progress.   

2.2 Closure Improvements Objectives 
The primary objectives of the landfill closure improvements are to: 

• Provide a physical barrier over the top of the waste; 

• Ensure the safety of the public, protect human health, and avoid harm to the 
environment during construction of the closure and thereafter; 

• Safely and adequately transport and vent any methane gas; 

• Improve/protect surface water and ground water quality; and  

• Prevent stormwater infiltration into landfill waste. 

• Prevent flooding to downstream properties   
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The proposed design here addresses these objectives by conforming to applicable regulatory 
requirements, addressing operational and maintenance needs, and adhering to sound 
engineering principles.  These objectives are addressed in Chapters 3 through 9 of this report 
by explaining each individual landfill closure improvement and its specific design criteria.  It is 
understood that successfully completing this closure plan and the subsequent approval by 
Snohomish Health District will complete and satisfy all requirements related to the CU-7-72 
permit issued in 1972 and reactivated in 1979 by the Snohomish Health District.   
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3 FINAL GRADING AND SITE LAYOUT  

3.1 Introduction  
This chapter presents the site grading design prepared for the landfill closure improvements for 
the subject property and criteria and methodology that were used to develop this design.  The 
landfill closure improvements grading plan and soil cover cross-section, shown in Appendix D, 
are based on the design criteria presented in this chapter.  Also, detailed grading, drainage, 
detention pond, pond monitoring drains, etc., are shown on the preliminary plat drawings for the 
Bakerview (the accompanying subdivision) project.  A surface water TIR (Technical Information 
Report) with upstream and downstream analysis also accompanies these plans.  It has been 
previously reviewed and approved for the preliminary Bakerview plat and closure activities by 
Snohomish County PDS.  (Note:  An updated preliminary Bakerview plat and updated TIR to 
support the latest site plans and this updated LFCP is to accompany this revised LFCP.) 

3.2 Existing Conditions 
In general, the 40-acre property consists of rolling plateau and ravines, with the landfill located 
in a pre-existing ravine in the northern half of the site.  The majority of the 9.6-acre landfill area 
is flat, sloping towards the southeast at grades of approximately five percent.  Slopes lead down 
to the landfill area from the north and northwest portions of the property.  Portions of these 
slopes were manmade due to the past sand and gravel mining activities, and range from 
approximately 54 to 73 percent and are 10 to 40 feet high.   

The southern half of the property contains naturally occurring steep slopes leading down to a 
ravine and stream.  The east side of the property has naturally occurring slopes as well, also 
leading to a ravine and stream below.  Slopes on the east and south side of the property are 
roughly 30 to 70 feet high and contain slopes ranging from 50 to 65 percent.  According to the 
Geotechnical Engineering Report by Associated Earth Sciences, Inc., (AESI) located in 
Appendix A, and the Critical Areas Planning Project maps prepared for Snohomish County by 
GeoEngineers, Inc., (1991), slopes on the south and east sides of the property are classified as 
a High Landslide Hazard Area.  As stated in the Geotechnical Engineering Report, “Mitigation 
recommendations include building setbacks from the top of steep slopes, control of filling and 
grading on slopes, and control of stormwater discharge.”  This project is complying with these 
recommendations.   

The northeast portion of the site also contains steep slopes at approximately 30 to 60 percent.  
Portions of these sloping hillsides in the northeast portion of the site are fill slopes consisting of 
construction debris that was transported in during the active landfill period.  According to the 
Geotechnical Engineering Report, this area was originally the natural stormwater runoff 
discharge location of the site and is classified as a Landslide Hazard Area according to the SCC 
30.62.015(16).  The landfill closure and associated plat will comply with the steep slope 
mitigation recommendations of AESI as stated in Section 5 of the attached Geotechnical 
Engineering Report (Appendix A). More information on the steep slopes and landslide hazard 
areas can be found in Section 5.0 of the Geotechnical Engineering Report. 
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The existing access to the site is via 108th Street SE.  At the northwest corner of the property 
there is a gravel roadway/trail leading down to the landfill area.  The road works its way down 
the grade towards the south and then turns east between the limits of the landfill and the edge 
of the southern ravine.  Here the roadway runs east for about 400 linear feet.  The gravel 
roadway then turns to the north and continues between the eastern limits of the landfill and the 
ravine to the east.  The road ends at the ravine to the north. 

3.3 Proposed Grading/Reshaping the Existing Landfill 
The first phase in closing the landfill will be for the trees and vegetation to be removed from an 
area of approximately 10 acres of the landfill plus adjacent areas that are to be developed into a 
residential plat to accommodate site grading and landfill cover.  The balance of the property will 
remain in its existing and natural condition with current vegetation.  It is estimated the tree 
removal phase will take about a month and a half to two months to log, and remove all 
marketable wood and grubbing from the developed portions of the site.  It is anticipated the 
entire developed area including the landfill site and adjacent area to be graded to obtain fill 
material for the landfill closure (subdivision area) will be logged and grubbed as the first phase 
of the closure activity.  Stumps and grubbing that must be removed will be loaded to be 
disposed of offsite. Stumps and ground cover that can be left in place will not be removed.  Any 
top soil in the areas to be regraded will be stockpiled and covered to be used at a later time. 

The northern half of the property will generally be graded to meet the appropriate landfill cover 
requirements as previously discussed and graded to allow for future uses of the site.  Suitable 
onsite soil material (as defined by the geotechnical engineer) will be used to the maximum 
extent feasible to balance the grading efforts.  This will require re-grading some areas adjacent 
to the landfill so onsite soils can be used in the grading efforts needed to reshape the landfill 
surface to minimize import of offsite materials.  Only in the event there is not sufficient suitable 
onsite materials from outside the landfill area (as needed to reshape and close the landfill) will 
imported structural fill material be brought onto the site for completing the landfill closure.  
Current plans call for balancing the cut/fill requirement of the Bakerview project using onsite 
materials to the maximum extent possible.  Any exposed and scattered landfill debris outside 
the landfill area will be cleaned up and placed on the landfill and covered per the landfill cover 
system requirements in Section 4 of this report.  Only materials designated by SHD would be 
removed from the property as described elsewhere. 

As a condition of plat approval, the Hearing Examiner is requiring the following testing program 
for the lot areas.  (Note:  Material from many of the lot and road areas is being excavated and 
used as fill of the various landfill cover requirements.  This testing will coordinate with the mass 
site excavations.) 

P&GE shall submit a test pit sampling program for PDS and third-party expert approval.  The 
purpose of the sampling program will be to determine whether any waste lies under any of the 
residential lots.  The sampling program should be of such depth and frequency to assure future 
residents that waste does not lie under their houses and yards.  The results of the sampling 
program shall be filed with PDS and promptly provided to the Homeowners Associations.  If 
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waste is found under residential ots where it was not expected to be found based on prior 
explorations, additional exploration shall occur to determine the horizontal and vertical limits of 
the waste so discovered.  Al waste found under residential lots shall be excavated, removed, 
and handled according to the Landfill Closure Plan as if it had been found in an expected 
location.  The appropriateness and reasonable ness of the exploration program requires 
engineering judgment that should be applied not only by P&GE, but also by PDS, the Health 
District, and by a third-party expert. 

3.4 Waste Relocation 

3.4.1 Introduction 
There will be three relocations of waste material within the existing landfill to accomplish 
the closure.  These are:  The detention pond area, the landfill perimeter area (so-called 
Wedge area), and the landfill Cover 1 area.  All of the waste material to be relocated was 
lawfully placed on the property while CU-7-72 was in effect.  None of this material was 
imported into the landfill since its closure in 1983.  These relocations will result in the 
improvement of the landfill for the safety and betterment of the public that is currently 
and, in the future will be, using the site, the protection of the surrounding environment, 
and the amelioration and improvement of surface and subsurface water qualities 
historically associated with the prevailing conditions of the water courses over, through 
and under the landfill for the past 30-plus years.   

This Closure Plan addresses the requirements for reshaping these three areas of the 
landfill to allow for the “Closure of the Landfill” to comply with WAC 173-350-400 (e) 
“Final closure system design” and Snohomish Health District requirements.  Although 
the Go-East landfill has not accepted any material since 1983, SHD is requiring the 
closure meet the current applicable closure requirements of WAC 173-350-400.  The 
multiple benefits of closing the landfill are included in Section 1.3 and therefore will not 
be repeated here.  

3.4.2 Detention Pond 
The current code requires the landfill be covered with a low permeable cover material 
meeting certain permeability requirements as discussed in Section 4.  This will cause 
major flooding to the downstream property owners and Lowell-Larimer Road and 
siltation of surface waters downstream.  To prevent this, a detention pond is required 
and being provided for flow attenuation and water treatment.  The only feasible place 
available on site to put this pond is where shown on the project plans (Appendix D) on 
the landfill.  It is located uphill of the NE landfill slope setback (as determined by the 
project geotechnical engineer), in the lowest ground to minimize runoff by-passing the 
pond, in the only area large enough to accommodate the pond and in the shallowest 
landfill area to minimize any settlement issues.  It also is being dug into the landfill 
resulting in a 30+ year surcharge, and the pond area is being compacted using dynamic 
compaction further eliminating any future settlement issues with the pond.  To construct 
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this pond landfill material has to be relocated and a high level of compaction 
accomplished to ready the pond area for subgrade for the pond construction.  The pond 
has to be constructed at the proper grades to collect the runoff from the majority of the 
landfill and be oversized to compensate for any runoff area that is not possible to drain 
to the pond (the northeast landfill slope area) and other site requirements.  The detention 
pond will be graded to its final configuration during the landfill closure and the associated 
storm pipe conveyance systems will be installed to collect and adequately discharge 
stormwater runoff safely down the piped conveyance system north of the sloped landfill 
area.  The detention and water quality treatment pond will be graded to final elevations 
and used as the temporary TESCP (temporary erosion sedimentation control plan) 
sediment pond for landfill closure activities preventing erosion from escaping off the site.  
The pond will be graded with gentle side slopes of 3:1 or flatter to provide a park like feel 
without using fences.  The landfill area above the northeast fill slope will be re-graded to 
provide a final grade that drains to the stormwater pond for water quality treatment and 
controlled discharge to the downstream drainage system. 

3.4.3 Northeast Slope Area 

This section deleted. 

3.4.4 Edges of the Landfill 
To comply with covering the existing landfill area that is to remain, it is imperative that 
the edges be defined and graded to a uniform shape to permit the covering and edge 
treatment.  Also, debris outside the defined landfill (if any) needs to be relocated.  This 
requirement has been combined with the closure plan objective of reducing the size of 
the landfill to remain and needing to be maintained as specified in 173-350-400(e)(i)(H) 
“Minimize the need for post-closure maintenance”.  This also coordinates the goal 
providing a residential subdivision to finance the closure plan adjacent to the landfill.  To 
accomplish all of these goals, some landfill material has to be relocated from the edges.  
An irregular-shaped area containing site sands and landfill waste materials along the 
perimeter of the landfill on the west and south sides will be relocated/excavated during 
initial site closure grading (this area has been referred to as the “wedge area”).  This 
area will then be backfilled with compacted structural fill material from onsite material 
excavated outside the landfill area to accommodate a transitional boundary and edge of 
the landfill cover, gravel gas trench and future land development options.  These areas 
of earthen structural fill will be compacted to at least 95% of the modified Proctor 
maximum density using ASTM-D1557 (as recommended in the Geotechnical 
Engineering Report).  This will reduce the footprint and precisely define the boundary of 
the landfill.  This reduction will represent a reduction of area previously impacted by 
stormwater infiltration and thus reduces the area needing landfill closure cover mitigation 
and future landfill surface maintenance.  The waste between the existing perimeter of 
the landfill (zero-foot depth line) and inward towards the landfill including the area 
proposed for the gravel gas trench, lying outside the area of proposed lots and streets, 
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will be removed.  The excavation may extend several more horizontal feet inward and 
then continue at roughly a 1½:1 slope up to meet existing grade (actual slope, as 
required to provide a safe working environment).  It is estimated based on prior test pits 
the depth of this area may vary between about 0 and 20 feet, with an average depth of 
about 10 to 15 feet. The full time geotechnical engineer onsite will monitor the landfill 
closure activity and wedge removal.  The type of material, density and color all will be 
apparent when the native material is encountered.  The landfill waste is dark brown to 
gray in color with no bedding features and contains abundant debris.  The native soils 
consist of tan to gray sand and gray silt with bedding features indicative of the native 
soils.  Visual distinction between the landfill waste and the native soils will be obvious.  
Within this removal area, a new perimeter gravel filled methane interception trench will 
become the boundary of the capped landfill, an area of approximately 6.4 acres.  The 
existing landfill area is approximately 9.6 acres.  The irregular-shaped area to be 
excavated (between the zero-foot depth line and extend to include all areas just past the 
gas trench of proposed lots and streets) represents the limit of excavation of 
approximately 3.2 acres.  It is currently estimated about 52,000 cubic yards (depending 
on actual depths of landfill encountered) of material will be excavated relocated on the 
top (subgrade of Cover System 1) of the landfill area to remain. Another roughly 10,000 
cubic yards will be relocated from the creation of the detention pond.  Refer to Appendix 
D for plans of the proposed landfill area that will remain.  

3.4.5 Cover of the Remaining Landfill 
To accommodate the covering of the existing landfill area to remain (Cover 1 area) as 
shown on the project plans in Appendix D, grading it to drain to the detention pond is 
required.  Additionally, the top area needs to be filled and compacted to create the final 
subgrades as previously discussed, to allow for placement of the cover system.  This 
regrading not only is needed to meet the code slope requirements of the WAC, but to 
provide grades that prevent the run-on of surface water from around the landfill area.  
The final grades for the landfill area must coordinate with the final grades of the land 
around the landfill.  The final design has to take into account the balancing of cut/fill of 
the site that will ultimately produce final grades.  Additionally, when the landfill has been 
permanently closed the final grades need to account for settlements, gas trench around 
the landfill, run-on as previously described and surface runoff.  In order to create the 
proposed final surface grades that comply with the WAC and final project grade 
requirements, the landfill material is to be relocated and re-graded.  It is estimated the 
Cover 1 area will be capped with about 55,000 to 65,000 cubic yards of landfill material 
from the detention pond area, slope area and wedge area.  Once capped, 6 inches of 
onsite sand material will be placed and compacted over the compacted landfill subgrade.  
Any exposed landfill material will be covered each night as discussed elsewhere and the 
area actively being graded will be limited to no more than one acre at a time.  The landfill 
area will be capped with a protective earthen cover supplemented by a geomembrane 
liner layer system described in Chapter 4 of this report.  The earthen cap will provide a 
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grassy recreation surface, with shrubs and possibly small trees, and a detention and 
water quality treatment pond.  The main landfill area will be graded to roughly a 
5 percent slope (minimum slope by code is 2%) to drain to the stormwater detention 
pond.   

3.5 Site Setbacks 
The WAC 173-350-400 requires a setback of one hundred feet between the open and active 
landfill areas and the property parcel boundary.  That regulation does not apply as the Go East 
landfill is not active nor has it been since 1983.  It is of interest to note that the boundary of the 
previous active landfill facility did generally comply with these recommendations.  The existing 
landfill, when it was operational had a setback from the adjacent properties of 100 feet or more 
except for an area along the north side as previously described.  No existing homes are within 
100 feet of the landfill area.  This will provide a functional setback area for activities related to 
the final landfill closure activities.   

An adequate buffer between the landfill and the residential lots is provided to allow operation of 
the landfill management features; including vehicular access and methane gas migration 
trenching monitoring wells.  The separation will prevent harmful impacts to the trench and liner 
by the residents.  The development plan also proposes a pedestrian trail system surrounding 
the landfill.  This will provide access to the methane gas migration trench, gas monitoring 
structures, and the installation of an active gas reduction system that could be installed in the 
four (4) gas monitoring structures if needed.  Additionally, an access road will be constructed 
across the landfill for access to the detention and storm management features.  No privately 
owned residential properties are planned to be placed on top of the landfill area.   

A grading plan (revised July 2015) has been prepared for closure of the Go East Landfill and is 
located in Appendix D of this report.  Additionally, preliminary plat drawings include detailed 
grading and drainage plans for the landfill and entire project area.  The grading plan shows the 
proposed finished elevations for the top of the soil cover layer over the landfill area as well as 
proposed contours over the remainder of the northern half of the site.  

3.6 Waste Relocation, Oversight and Requirements  

3.6.1 Landfill Debris Screening Plan – If Needed 
No screening of the landfill material is planned unless it is directed by SHD or the 
onsite professional overseeing the landfill relocation efforts.  However, should screening 
be required it will be accomplished in compliance with this Section.   

To date there have been over 65 soil test logs excavated into the landfill with depths up 
to and over 25 feet for the purpose of inventorying the type of debris and depths of 
material contained in the landfill.  Individual soil logs are recorded by the geotechnical 
engineer observing the excavations and are all contained in Appendix A of the closure 
plan.  There will be periodic testing of the mineral soils and materials being excavated 
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from the landfill perimeter to provide information needed to provide proper worker 
protection during construction and to allow documentation of the material being 
relocated from the landfill perimeter to the top of the landfill.  None of the excavated 
material is planned to be hauled offsite for disposal unless it contains asbestos or lead 
paint, or as may be directed by SHD for removal.  Graded and excavated landfill is to be 
relocated and reused on the landfill to create fill grades to permit closing the landfill at 
slopes that meet current WAC requirements.   

Only material excavated from the “Wedge” such as a tire, carpeting, and organics that 
are not wood waste (material not readily compactable) would be removed during 
excavation.  This would be accomplished by the excavator setting aside any such items 
encountered and the material being manually separated and piled on site until a full load 
is obtained.  At that time a dump truck shall be loaded and covered to transport the 
material offsite to an approved landfill site accepting the material.  Any hazardous 
material if encountered would be placed into a container on site and stored until it is 
hauled and disposed of offsite at an appropriated landfill site.  Of the materials 
encountered in past exploration including gravel, concrete, wire, woody debris, tire, brick 
asphalt, plastic pipe, dimensional lumber, burned wood, metal, glass shards and carpet, 
only the tire and carpet would not be proposed to be put back into the landfill.  Unless 
directed by the project geotechnical engineer monitoring the landfill excavation activities, 
all material will be relocated directly and compacted on the portion of the landfill to 
remain.   

Some additional materials that may be encountered in the landfill are those allowed 
under the “Written Order No. 76” dated September 18, 1975 by the Snohomish County 
Zoning Adjustor.  They include “Wood, including tree stumps, logs, and demolished 
buildings: mineral, concrete, asphaltic products: any type of waste soils; bulk packaging 
materials, pallets, warehousing waste material of wood or metal components; and tires.”  
In addition to these items Go-East was allowed to dispose of broken glass which was 
used to stabilize the haul roads.  Any non-inert materials not listed above would not be 
allowed to be relocated unless approved by SHD.  

The area to the west of the proposed detention/water quality treatment pond will be used 
as the landfill debris screening location for materials that are required to be screened or 
manually separated. A note depicting this area has been added on sheet 1 of 3 as 
included in the Appendix D.   

A full time certified professional will be on site during the times landfill material is being 
regraded and moved.  All materials will be visually inspected for evidence of asbestos, 
including board and tiles, and onsite swab testing for lead paint will be performed as 
painted boards are identified. Representative samples of suspect materials collected and 
tested.  A certified asbestos professional will be onsite to visually inspect excavated 
materials.  Only materials directed by this professional or SHD to be screened will be 
moved to this location.  All other materials will be relocated and compacted on top of the 
landfill to there remain.  Materials with detectable levels of lead paint, chemicals, and 
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asbestos will be handled appropriately in accordance with the current solid waste 
handling standards as outlined in WAC 173-350 and Snohomish Health District Sanitary 
Code Section XVIII, and transported offsite to an appropriate facility for disposal.  

3.6.2 Preventive Measures during Relocation  
The maximum area being regraded on the landfill at any one time will be limited to one 
acre.  Any areas not covered with a minimum of 6 inches of sand cover material will be 
covered after work hours with Visqueen and sand bags to preclude any airborne 
materials and reduce fire potential.  To further control and contain dust during excavation 
a fire hydrant with a consumption meter will be used to fulfill an onsite water truck.  
Materials will be sprinkled with water as needed and all runoff contained.  A backflow 
device will be installed on the fire hydrant.  Screening of asbestos materials if found, will 
be accomplished in compliance with applicable codes and by workers certified for 
handling these materials under the direction of a certified professional onsite monitor for 
the relocation work.  This may require sprinkling the areas with water to mitigate adverse 
effects.  The Washington State Department of Ecology Best Management Practice 
(BMPs) for dust control shall be followed and are found in Volume IV of the 
Department’s 2005 Storm Water Management Manual for Western Washington 
(Department of Ecologies 2005, SWMMWW).  This described practice may also be used 
for controlling dust due to disturbance of other areas.  The BMP discussed other ways to 
control potential dust such as also covering stockpiles with a wind-resistant fabric.  All 
BMP standards will be observed and fully complied with.   

As discussed in the LFCP besides the physical requirement of needing to relocate some 
landfill materials to shape the landfill ready for covering (as required by the current 
WAC), keeping as much material onsite as possible is the most environmentally 
responsible way of closing the landfill.  Additionally, it provides for maximum workers 
safety in minimizing handing the landfill materials.  It reduces traffic impacts and 
potential of truck accidents moving landfill material offsite and safety to the local 
adjacent communities from needing to move materials offsite.  Even though over 65 
exploration holes were dug and not one found any hazardous materials, keeping 
material confined on site is the most efficient and responsible way to implement this 
closure.  (As a reminder, there was a full-time operator who lived on site and oversaw all 
material brought on site and managed the landfill operation.)  This Plan discusses the 
landfill testing and full-time oversight that must occur to implement the plan.  The first 
requirement listed in WAC 173-350-400 (e)(i) is “(A) Prevents exposure of waste”.  The 
Plan for Go East complies with these requirements by not unnecessarily hauling off 
portions of the landfill material, when it can be simply and safely (moved) placed, 
compacted and covered a few feet from where it currently exists to reshape the current 
landfill to allow it to be closed (covered) in compliance with the current WAC 
requirements.  Pictures showing typical landfill materials expected to be encountered are 
included in the following pages.  A high percentage of the material consists of local 
sands used for covering the landfill material each day. 
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As previously discussed prior to construction, materials proposed to be relocated from 
the wedge area will be tested for contamination (see Table G-4 below, taken from 
Volume IV of the Department’s 2005 SWMMWW) and pH levels.  These materials will be 
sampled and analyzed at the frequency of 1 sample for every 500 cubic yards for the 
first 2,500 cubic yards, and then one sample taken approximately every 2,500 cubic 
yards thereafter.  In the event that change is encountered, texture or other 
characteristics area observed by the onsite monitoring professional that indicate a 
possible different source of the materials and soil, a sample we will be collected even 
when the frequency exceeds 1 sample per 2,500 cubic yards.  More sampling may be 
required if field testing indicates that additional assessment is needed due to high levels 
of one or more of potential contaminants.   
 

Table G.4 – Recommended Parameters and 
Suggested Values for Determining Reuse and Disposal Options 

 

Parameter Suggested Maximum 
Value (MTCA) (1) TCLP Maximum Value (2) 

Arsenic, Total  20.0 mg/kg 5.0 mg/l 
Cadmium, Total 2.0 mg/kg 1.0 mg/l 
Chromium, Total  42 mg/kg 5.0 mg/l 
Lead, total  250 mg/kg 5.0 mg/l 
Nickel  100 mg/kg Na (3) 
Zinc  270 mg/kg Na 
Mercury (Inorganic) 2.0 mg/kg 0.2 mg/l 
PAHs (Carcinogenic) 0.1 – 2.0 mg/kg  
TPH (Heavy Fuel Oil) 200 - 460 mg/kg Na 
TPH (Diesel)  200 – 460 mg/kg Na 
TPH (Gasoline)  100 mg/kg Na 
Benzene  0.03 mg/kg 0.5 mg/l 
Ethylbenzene 6 mg/kg Na 
Toluene  7 mg/kg Na 
Xylenes (Total)  9 mg/kg Na 
pH (4) 6.5-8.5 6.5-8.5 
Notes: Model Toxics Control Act Method A values for unrestricted site use or protection of 

terrestrial organisms. 
Maximum Concentrations of Contaminants for the Toxicity Characteristic per WAC 
173-303-090. 
Na = No value given 
pH range considered to be neutral 

Results of the testing will be compared to the MTCA (Model Toxics Control Act) values 
listed in Table G-4 to allow the contractor to determine the level of worker protection 
required.  Additional air monitoring may be required to determine respiratory protection if 
fugitive dust becomes an issue.  The results of TCLP (Toxicity Characteristic Leaching 
Procedure) analyses will be compared to the Table G-4 limits to determine and 
document that dangerous is not present and not being relocated onto or into the landfill 
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area.  Should TCLP’s values exceed the dangerous waste criteria listed in Table G-4, 
special handling and disposal requirements will be implemented.  Furthermore, the 
contractor shall look to Labor and Industry and worker health and safety regulation 
should any hazardous material be encountered. 

3.6.3 Air and Odor Control Activities 
No odors are anticipated because of the nature of the materials being excavated.  This is 
documented by the nearly 70 test holes that have been excavated, many to depths 
deeper than any proposed excavation to occur with the closure plan.  No odors were 
encountered.  Construction mitigation such as watering/sprinkling to keep dust down, 
etc. is included in the plan.  See the prior Section 3.6.2.  Besides these mitigation 
measures, the following best practices as recommended by the independent third party 
peer review will be complied with during the landfill closure activities: 

 Speed limits onsite:  Vehicle speed affects the disturbance of dusty road 
surfaces.  For both safety and dust control, vehicles should limit onsite speed to 
15 mph. 

 High Wind Closures:  Earthwork operations should be curtailed during dry, windy 
conditions when mitigation measures (such as watering) cannot be effectively 
implemented.  Road dust is easily generated during dry conditions and can 
remain airborne for a long distance during high winds.  Curtailment of dust-
generating activities is a standard surface disturbance best practice when other 
mitigation measures are no longer effective. 

 Training:  The construction manager should provide training and regular 
debriefings of crews on the importance of implementing and maintaining fugitive 
dust control measures.  This includes the importance of ongoing observations to 
determine if conditions have deteriorated or a mitigation measure is ineffective or 
not being used properly. 

 Inspections:  Onsite workers should conduct a daily inspection to ensure that 
mitigation measures are remaining effective and that there are no areas of 
inadequate dust control. 

These mitigation measures represent the best practices of the industry for reducing road 
dust impacts from closure construction, and fugitive dust from road travel should be 
minimized to the extent practicable. 
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4 FINAL SOIL COVER SYSTEM 

4.1 Introduction 
The primary objectives of the landfill closure improvements are stated in Section 2.1.2 of this 
report.  However, the objectives are restated here to emphasize that the final soil cover system 
for this project is ultimately the basis for accomplishing these objectives.  To satisfy the landfill 
closure requirements, Final closure system design, (WAC 173-350-400(e)), the soil cover 
system must: 

• Prevent exposure to waste; 

• Minimize infiltration; 

• Prevent erosion; 

• Be capable of sustaining vegetation;  

• Address settlements resulting in no less than two to five percent slope after settlement;  

• Provide sufficient stability and mechanical strength, and address potential freeze-thaw; 

• Provide for the management of run-on and runoff; 

• Minimize the need for post closure maintenance; 

• Provide for the collection and venting of methane; and, 

• Meet the requirements of regulations, permits, and policies of the jurisdictional air 
pollution control authority. 

This chapter presents the existing conditions on site, the design criteria used to develop the final 
soil cover system, and the details of that cover system.  Additionally, the final landfill grades 
must blend with the grades surrounding the landfill to prevent “run on” of surface water and 
avoid potentially dangerous transition grades. 

4.2 Existing Soil Cover Conditions 
The existing conditions of the landfill cover as they relate to the final soil cover design are 
described in Sections 1.6 and 3.2 of this report.  The Geotechnical Engineering Report for this 
project describes the existing conditions of the waste material within the landfill, as well as 
presenting soil logs displaying the soil characteristics.  Section 1.7 of this report summarizes 
these findings. 

In summary, the upper landfill area is located in a ravine and covers an area of approximately 
9.6 acres.  It currently contains slopes ranging from zero to five percent and is currently 
vegetated with a variety of trees including red alder and black cottonwood as well as grass, 
native shrubbery, and non-native vegetation including Himalayan blackberry bushes.  According 
to the Geotechnical Engineering Report for this project, “the exploration pits generally 
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encountered consolidated, granular, glacial sediments overlain by fill material that varied widely 
in thickness and composition” including assorted construction debris.   

4.3 WAC Design Cover Criteria 
The presumptive design criteria to address the regulatory requirements for the landfill cover, (as 
stated in WAC 173-350-400) Final closure system design, are as follows: 

• “An anti-erosion layer consisting of a minimum of two feet of earthen material of which 
the upper 12 inches is capable of sustaining native vegetation, seeded with grass or 
other shallow rooted vegetation.”   

• A geomembrane with a minimum of 30-mil or greater thickness is commensurate with 
the ability to join the membrane material and site characteristics such as slope, over a 
competent foundation. 

4.4 Proposed Cover System Overview  
The proposed cover systems will encompass a total area of approximately 6.4 acres.  The 
presumptive final closure cover for the final landfill cover system for proper closure are stated in 
WAC 173-350-400(e)(ii)A&B.  This project as proposed will exceed the minimal requirements in 
this Code Section.  The cover systems are described in detail in the subsections below and 
shown in cross-sectional views located in Appendix D of this document. 

For this project there are two separate and distinct cover systems:   

• Cover System 1:  For the larger plateau area and slopes up to 3:1, the area will be 
covered by a minimum 40-mil LLDPE (linear low-density polyethylene) geomembrane 
liner, plus a geotextile layer directly above the geomembrane, plus at least two feet of 
earthen material with the upper 12 inches being organic material suitable for supporting 
native and seed grasses.  The geomembrane liner is discussed in more detail in Section 
4.4.2.2 of this report.   

• Cover System 2:  For the area of the proposed stormwater detention pond and 
conveyance ditches, a second 40-mil LLDPE geomembrane liner layer will be provided 
for additional protection against water infiltration.   

4.4.1 Cover System 1 
Cover System 1 encompasses the largest area, approximately 4+ acres, and includes 
the entire “plateau area.” 

This cover system will require a 40-mil geomembrane liner (LLDPE or approved), plus a 
minimum of 2 feet of earthen material with the top 12 inches including organic material 
suitable for supporting native and seed grasses. 
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4.4.1.1 Soil Fill Material Layer 
The soil fill material layer will generally range from a depth of 0 feet to 10 feet as 
required to achieve the proposed grades.  This fill material will be generated from 
grading and relocation of onsite cut materials in combination with onsite mineral 
soils as recommended in the Geotechnical Engineering Report and as shown in 
the proposed grading plan in Appendix D.  This material will be placed and 
compacted typically in one-foot lifts as directed by the project geotechnical 
engineer.  After compacting the final lift of this layer, it should be carefully 
inspected for protruding objects, and they should be removed before laying down 
the sub-grade.  Any exposed landfill material will be covered as describe 
elsewhere in this plan at the end of each working day.   

4.4.1.2 Sub-Grade Layer 
The sub-grade layer will consist of a minimum of 6 inches of foundation material.  
This layer is intended to serve as a flat surface (bedding), onto which the 
geomembrane liner will be placed, and to prevent any puncture from waste below 
and help minimize differential settlement of the waste.  The foundation material 
will be compacted ready for the placement of the geomembrane on top of it.  
Careful inspection is required of the sub-grade layer before placement of the 
geomembrane.  The six inches of foundation material must be a measured six 
inches above the soil fill material layer, in other words, foundation material that 
fills voids in the fill material layer is not part of the six-inch sub-grade layer. 

4.4.1.3 Geomembrane Layer 
Over the sub-grade layer, the geomembrane liner will provide extra protection 
against stormwater infiltration into the landfill.  This project proposes to use a 
minimum 40-mil geomembrane liner (LLDPE or approved), which is commonly 
used for capping landfills and lining ponds.  The liner membrane will be flexible 
and capable to elongate to accommodate any possible differential settlement that 
may occur over time.  The liner is intended to prevent moisture penetration 
downwards and gas migration upwards.  Directly over the top of the 
geomembrane will be placed a geomembrane cushion as recommended by the 
manufacturer of the membrane. 

For further information on the geomembrane liner layer, Appendix E discusses 
monitoring and control activities.  For testing of the geomembrane liner layer, see 
“Northwest Linings and Geotextile Products, Inc., Construction Quality Control 
Manual for Containment Membrane Field Installations” included in Appendix E of 
this report.  The specifications and materials and installation warrantees for the 
geomembrane liner are included in Appendix E.  This liner, as recommended by 
the independent third-party peer review, or approved equal, shall be used for this 
project.   
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4.4.1.4 Soil Layer 
The project proposes to place a minimum 2-foot thick soil layer per geotechnical 
engineer recommendations on top of the geomembrane.  Section 10.3 of the 
Geotechnical Engineering Report recommends, “This material be placed in 
minimum loose lift thickness of 24 inches (or as practical)”, with the top 12 inches 
of material described in 4.4.1.5 below. 

4.4.1.5 Vegetative Soil Cover Layer 
The vegetative soil cover layer will be a minimum of 12 inches deep and will 
consist of organic soils to promote and sustain plant and/or grass growth.  The 
vegetative soil depth may be deeper as required to develop adequate plant root 
systems. 

4.4.2 Cover System 2 
Cover System 2 is proposed in the area of the stormwater pond for additional protection 
against stormwater infiltrating into the landfill with use of a second geomembrane liner.  
Cover System 2 will extend one foot above the pond overflow level and encompassing 
the entire pond area (an area of approximately 0.7 acres).  Cover System 2 consists of 
the following layers from bottom to top.   

4.4.2.1 Lower Sub-Grade Layer 
The lower sub-grade layer will consist of 6 inches (minimum) of compacted 
foundation material.  This layer is intended to serve as a flat surface for 
placement of the lower geomembrane liner, and to prevent any puncture from 
waste below and help minimize differential settlement of the waste. 

4.4.2.2 Lower Geomembrane Layer  
Over the lower sub-grade layer, the geomembrane liner will provide protection 
against pond water infiltration into the landfill.  This project proposes to use a 
geomembrane liner which is commonly used for capping landfills and lining 
ponds (see Appendix E for specifications for the liner).  The geomembrane is 
flexible and able to elongate to accommodate possible differential settlement that 
may occur over time.  These liners are intended to prevent moisture penetration 
downwards and gas migration upwards. 

4.4.2.3 Upper Sub-Grade Layer 
The upper sub-grade layer will consist of 12 inches (minimum) of foundation 
material (site sands) placed without compaction.  This layer is intended to serve 
as a flat surface to place the second geomembrane liner.  Monitoring pipes will 
be placed horizontally at the low point in this layer to convey any leakage to a 
daylight point on the northeast slope for on-going monitoring activities.  There are 
four (4) such pipes include each stating at a different section under the detention 
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pond.  In this way should a leak occur, it can be easily traced to a particular area 
in the pond. 

4.4.2.4 Upper Geomembrane Layer  
Over the upper sub-grade layer, the geomembrane liner will provide additional 
protection against stormwater infiltration into the landfill.  This layer proposes to 
use a second geomembrane liner with a geotextile protective layer directly above 
the geomembrane.  Penetrations of the geomembrane for pipes will be in 
compliance with the manufactures recommendations. 

4.4.2.5 Soil Layer 
The project proposes to place a minimum 2-foot thick soil layer per geotechnical 
engineer recommendations on top of this upper layer.  Section 10.3 of the 
Geotechnical Engineering Report recommends, “This material be placed in 
maximum loose lift thickness of 24 inches”.  A minimum of the top 6 inches shall 
be material described in section 4.4.2.6 below. 

4.4.2.6 Vegetative Soil Cover Layer 
The vegetative soil cover layer will be a minimum of 6 inches deep and will 
consist of organic soils to promote and sustain plant and/or grass growth.  The 
vegetative soil depth may be deeper as required to develop adequate plant root 
systems. 

4.4.3 Cover System 3 
This section deleted. 

4.5 Settlement of the Landfill Area 
To conform to the grading plans, some soil cover system areas over the landfill may be as deep 
as 10 feet or more.  The Geotechnical Engineering Report estimates that a minimum settlement 
of 1 foot could occur if 10 feet of fill soil is placed on the landfill.  The 1-foot of settlement is 
based on modeling the waste as loose, granular soil and does not take into account decay of 
construction debris or collapse of potential voids within the landfill.   

The landfill has 30 years of past settlement due to consolidation, decomposition, and differential 
settlement.  With the new closure activity proposed in the closure plan, the existing surface will 
be proof-rolled, reshaped, added to, and excavated, depending on location.  Any voids that may 
have occurred over the years will be eliminated with the new activity.  The entire landfill area is 
to remain as open space.  Any future possible settlements will be significantly reduced by the 
fact that underlying and buried material has been in place for more than 30 years, combined 
with the re-compaction efforts that will occur with the proposed landfill closure.  The stormwater 
pond area will be excavated into the existing grades benefiting from a 30-year surcharge of the 
pond area, reducing the possibility of settlement in this area even more, and additionally, the 
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pond area is to be dynamically compacted.  The pond is being constructed in the shallower fill 
areas to minimize the possibility of any significant future settlement and at the lowest elevation 
on the landfill possible maintain the required slope setbacks.  
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5 STORMWATER IMPROVEMENTS 

5.1 Introduction 
Typically, the intent of the proposed stormwater facilities is to collect runoff from the proposed 
development and detain and release it at the allowable rates per the 1992 Department of 
Ecology’s Stormwater Management Manual for the Puget Sound Basin (1992 DOE Manual), as 
adopted by Snohomish County.  The project is vested to this manual in February 2010. 

The initial application for the Closure of the Landfill was submitted in March 2010.  The 
application was deemed complete and sufficient for review by SHD.  Additionally, the 
Preliminary Plat plans were submitted to Snohomish County Snohomish County Planning and 
Development Services (PDS) and the application deemed complete prior to adoption of the 
2005 NPDES standards by PDS in September 2010.  Therefore, the property is vested under 
the 1992 Stormwater Management Manual.  The property owner has met with the downstream 
property owner, who has been impacted by runoff from the adjacent developments around the 
Bakerview property.  The Bakerview project has the unique opportunity to facilitate the rate of 
runoff leaving the site because of the landfill area which is to remain as open space, to oversize 
the required stormwater detention facility as required to allow for covering the landfill and 
potentially help reduce impacts to the downstream properties.  The area on the plateau of the 
landfill is to remain as open space and is therefore available for increased runoff rate mitigation.   

The development plan strives to improve the existing stormwater management system and will 
eliminate infiltration of stormwater runoff into the waste.  The following sub-sections explain the 
current conditions of the stormwater flow as it exists today, design criteria for the stormwater 
facility design, and the proposed stormwater functionality and facilities. 

5.2 Existing Stormwater Conditions  
Surface water on the main, upper landfill portion of the site generally flows to the southeast at 
four to five percent grade.  Runoff from the southwest portion of the flatter part of the site flows 
into a stream entering the site from the west and runs across this portion of the property in a 
southeasterly direction.  As documented by Wetland Resources, Inc., (located in Appendix C of 
this report), this stream (Stream 1) is defined as a Category III wetland and extends offsite to 
the west.  This stream originally flowed at the bottom of the landfill ravine before permitted 
landfill activity occurred about 40 years ago.  Over the many years the stream has been 
temporarily diverted to accommodate landfill operations.  Currently the plateau stream 
(Stream 1) is discharging down a slope to Stream 2 causing significant erosion.  In a ravine in 
the central portion of the site, this stream meets up with another stream that runs to the east.  
These streams (Stream 2) then intersect a third stream (Stream 3) that runs northerly just east 
of the eastern property line and the flow continue north towards the Snohomish River Valley.  
On the east and south perimeters of the property are steep slopes and ravines.  Runoff currently 
flows down the respective hillside towards the stream in each of the ravines.  The stream 
(Stream 1) will be restored in a permanent alignment with planted buffers and then protected by 
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recorded tract boundaries.  The proposal related to the stream is more fully described in 
Section 5.4.4. 

As stated previously, the landfill is located in what was previously a ravine.  As explained in the 
Hydrogeology section of the Hydrogeology, Groundwater, and Surface Water Quality Report 
prepared by Associated Earth Sciences, Inc., dated December 15, 2009 (located in Appendix B 
of this report), “The shallow groundwater flow likely mimics the pre-fill topography.  Shallow 
groundwater beneath the site appears to flow from the north, south, and west portions of the 
property to the center of the landfill area before turning east to follow the former ravine axis and 
discharging along the east face of the landfill” (what has been referred to as “the spring”) into 
the stream at the northeast corner of the site.   

5.3 Design Criteria 
The applicable design criteria for flow control and water quality treatment for this project is the 
1992 Department of Ecology’s Stormwater Management Manual for the Puget Sound Basin 
(1992 DOE Manual), as adopted by Snohomish County in 1998 as well as the additional 
addenda and amendments.  The development project is vested to the 1992 Design Manual, 
based on the “Determination of Completeness” of the Preliminary Plat / Subdivision Application 
issued by Snohomish County PDS in February of 2010.  Stormwater design must also follow the 
requirements set forth in Snohomish County Code Chapter 30.63A “Drainage” and the 2009 
Engineering Design and Development Standards (EDDS).  An “Upstream and Downstream 
Analysis” has been completed on the stream as well as the site area.  This analysis was 
submitted to Snohomish County PDS with the Land Use Application.   

Although the landfill closure plan does not include the additional significant proposed impervious 
surfaces; it does provide stormwater facilities that are sized for future development of the 
Bakerview residential plat.  The stormwater facilities will accommodate developed flows from 
the proposed developed impervious and pervious surface areas.  The stormwater facilities will 
be graded to their final elevations during the landfill closure period and will be fully operable 
immediately after landfill closure. 

Landfill closure will provide the required water quality treatment.  A flow control facility will also 
be provided for storm events up through the post development 24-hour, 100-year storm.  
Allowable peak discharge rates from the site are limited to 50% of the 2-year, 24-hour existing 
condition peak flow rate, and up to the 10-year and 100-year, 24-hour existing condition peak 
flow rates, as required per Chapter I-2.9 of the 1992 DOE Manual.  Surface water runoff 
treatment for this project is required to treat the flow volume from the 6-month, 24-hour storm 
event.  Existing and proposed stormwater flows used for sizing the flow control and water quality 
treatment facility for this project were generated using the Santa Barbara Unit Hydrograph 
Method.   

The design criteria for stormwater pollution prevention varies from the design standards for flow 
control and water quality treatment.  Snohomish County has adopted a newer version of the 
Ecology Manual for its construction stormwater pollution prevention (i.e., temporary erosion and 

http://www1.co.snohomish.wa.us/Departments/Public_Works/Divisions/TES/ProgramPlanning/EDDS/
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sediment control measures):  Volume II of the 2005 Ecology Stormwater Management Manual 
for Western Washington (2005 Ecology Manual).  The temporary sediment pond for the landfill 
closure is contained in these guidelines which are located on page 4-105 of Volume II.   

Stormwater ponds are located at the lower areas of the developed property to facilitate and 
maximize gravity flow of water to the facility.  The pond will be located as shown on the plans in 
Appendix D.  Subsequently, in the permit approval process, once Snohomish Health District 
approves this closure plan, documents will be developed with detailed drawings for submittal to 
the Snohomish County PDS to obtain Preliminary Plat Approval, subsequently a Grading Permit 
to allow for the implementation of the closure plan.  Several other permits may also be needed, 
including an Ecology NPDES Permit, WDFW, Haul Road and Route approval, associated 
development approvals, and possibly others.  These permits will be applied for promptly. 

5.4 Proposed Stormwater Improvements 
(Note:  The following section has been updated to account for leaving the northeast slope in its 
current stable and vegetated state.) 

The proposed combination detention and water quality treatment pond will be located on top of 
a compacted low permeable soil layer as described in Section 4.4.3.  This compacted low 
permeable soil layer will be lined by a double geomembrane liner.  The pond will be graded to 
its final elevation during the closed and capped landfill closure period and the associated storm 
pipe conveyance systems will be installed to collect and adequately discharge stormwater 
runoff.  The pond will be used as the temporary sediment pond for erosion control purposes.  
Runoff from the developed portion of the site above the 3:1 northeast fill slope (west of the 
proposed access road) will be directed to the combined detention and water quality treatment 
pond, where runoff will be treated and discharged at the allowable released rate.  Controlled 
flow will travel via storm drainage pipe towards the northeast and be conveyed down the slope 
in a tight-lined pipe to the ravine at the bottom.  Here, it will discharge to the stream that runs 
northerly along the east property line.  The tight-lined pipe will reduce the risk of erosion that 
could be caused by releasing the runoff directly down the slope. 

The importance of the stormwater improvements is to restrict water from infiltrating into the 
closed and capped landfill area to the maximum extent feasible.  The soil layer in conjunction 
with the double geomembrane liner, as described in Chapter 4 of this report, is the primary 
measure in minimizing infiltration and directing runoff to the detention pond.  The soil layer is 
graded to direct water to the pond.  The pond outlets are tight-lined to the natural discharge 
location at the northeast corner of the property. 

Prior to any landfill activities, the northeast corner of the site was the natural discharge location 
for runoff from the site.  The stream previously discharged in this direction, but since has been 
diverted due to landfill activities.  The spring daylights at the toe of the landfill; the same location 
as the original historic stream.   

The project will relocate the plateau stream, Stream 1, to a permanent alignment that allows it to 
discharge at a location that eliminates both erosion and infiltration into the closed and capped 
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landfill.  The relocated stream alignment is proposed to continue south of the current stream 
location where it outlets from the historic fire storage pond, now designated as a wetland.  
Stream flow from the wetland travel via open channel flow towards the south for 325 feet and 
then cascade down the slope with energy dissipaters, where it will intersect the larger stream 
just upstream of its current discharge location.  An alternative to the open channel flow down the 
slope is to tight-line the stream in a pipe to reduce the risk of erosion if erosion issues are 
significant.  Refer to Section 5.4.4 for more details on the proposed stream.   

If a storm event exceeds the 100-year design flow rate, the overflow manhole structure in the 
pond will convey the stormwater to the same downstream piped conveyance system as 
explained above.  No stormwater will overflow out of the pond because the inlet for the overflow 
structure is set below the berm of the pond.  Therefore, water will flow through the overflow 
structure first before topping the berm.   

The following sections describe in more detail the necessity, function, and size of the proposed 
stormwater facilities. 

5.4.1 Water Quality Treatment Pond 
A combination detention and water quality treatment pond is provided for this project and 
designed to accommodate a future development with associated impervious areas and 
developed flow rates.  The water quality treatment pond consists of two cells within the 
larger combination pond, the first cell for pre-settling and the second for sediment 
removal.  Both cells will have a water quality depth of 3 feet, with 4 feet of detention on 
top, for a total depth of 7 feet.  Cell one will also have an additional 12” of depth for 
sediment storage and cell two will have an additional 6” depth for sediment storage.  The 
cells will be planted with vegetation that can withstand the varying depths of the 
detention storage.  The remainder of the pond area outside the water quality cells is for 
detention storage and will be from 0-4 feet deep.  As described in Section 4.4.3, a 
double geomembrane liner system will be placed beneath the combination detention and 
water quality treatment pond. 

The basic water quality treatment volume required is approximately 33,3003 cubic feet.  
In the current designed condition, approximately 33,300 cubic feet will be provided with 
approximately 15,300 square feet of surface area. 

5.4.2 Detention Pond 
The detention storage volume is located above the water quality treatment volume.  The 
detention storage depth is 4 feet and is designed to accommodate future development 
with associated impervious areas and developed flow rates.  The detention volume 
required was calculated using the existing and proposed peak flow rates.  The volume of 
detention storage required is approximately 85,000 cubic feet.  Approximately 92,000 

                                                
3 Provided water quality treatment volume, surface area and detention volume shown are based on TIR 
for Bakerview dated February 2013.  For updated figures refer to January 2018 study for Bakerview. 
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cubic feet of detention storage volume is proposed.  The double geomembrane liner 
system as described in Section 4.4.3 will be placed under the combination detention and 
water quality treatment pond and conveyance swale.   

A monitoring system is proposed to detect any water that may infiltrate down through the 
two feet of earthen cover and the first layer of geomembrane to the top of the lower 
geomembrane layer.  A series of 4-inch pipes will be installed to allow for monitoring 
isolated zones.  In the event of any leakage, a repair plan can be developed to excavate 
and repair, with minimal disruption to the pond system.  The monitoring system will be 
constructed to drain these pipes to daylight.  The pipes will daylight on the slope to the 
east of the pond and provide for visual monitoring of any infiltration of un-wanted water 
significantly seeping through the bottom of the pond.   

5.4.3 Temporary Sediment Pond 
See Section 6.3.1 for design details.   

5.4.4 Stream 
The stream that enters the site from the west will continue to flow through the site in a 
similar direction.  However, the existing stream onsite is proposed to be relocated to a 
new permanent alignment and drain south across the site for 325 feet at a 2% grade and 
will have the required buffers.  This portion of the stream will be open channel flow and 
have a trapezoidal cross-section with a bottom width of about 2 feet, a top width of about 
6 feet, and a depth of about 2 feet.  The floodplain width varies due to the meandering 
alignment of the stream.  The stream buffer width varies from about 64 feet to over 100 
feet.  At the south end of the stream at the crest of the hillside, the stream will traverse 
down the slope in an engineered channel with flow/energy dissipaters consisting of logs 
and boulders.  These structures will create step pools that will act as a series of energy 
dissipaters, slowing down the stream flow and stabilizing the hillside.  It is anticipated 
that these structures will be placed approximately 10 to 15 feet apart.  This will be 
analyzed during the final design.  The slope down to the larger stream (Stream 2) may 
be too great to allow for a free-flowing stream channel down the slope.  If that is the 
case, it may be desirable that the stream to be contained within a pipe, and 
subsequently discharged at the toe of the slope into an energy dissipating structure.  
The engineered stream will intersect the larger stream at the bottom of the slope, just 
upstream of the stream’s current discharge location.  Refer to the Mitigation Plan in 
Appendix C for details on the current stream. 

5.4.5 Landfill Soil Cover System Drainage  
Limited amounts of precipitation that land on the closed and capped landfill portion of the 
property will infiltrate through the vegetative soil layer and make its way down to the top 
of the membrane.  The surface and this layer will be sloped at approximately 5% (2% 
minimum) to provide for positive drainage towards the stormwater pond facility.  A 
perforated pipe and interceptor trench will be located near the 3:1 northeast fill slope 
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southwest of the access road to collect any runoff that is not collected is the pond.  
Runoff will be conveyed to the storm drainage system, combined with released pond 
flow and subsequently tight-lined down the slope to the northeast to the stream below.   
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6 EROSION AND SEDIMENTATION CONTROL   

6.1 Introduction 
The overall objectives for the erosion and sedimentation control measures for the closed and 
capped landfill closure are to minimize erosion during construction, minimize erosion of the 
cover system following construction, and minimize sediment transport during and following 
construction.   

6.2 Design Criteria 
For construction stormwater pollution prevention, Snohomish County adopted Volume II of the 
2005 Ecology Stormwater Management Manual for Western Washington (2005 Ecology 
Manual).  During the final phase of design, a Stormwater Pollution Prevention Plan (SWPPP) 
will be prepared in accordance with the 2005 Ecology Manual and will address the following: 

• Implement Best Management Practices (BMPs) to prevent erosion and sedimentation, 
and to identify, reduce, eliminate or prevent stormwater contamination and water 
pollution from construction activity. 

• Prevent violations of surface water quality, groundwater quality, or sediment 
management standards. 

• Prevent, during the construction phase, adverse water quality impacts including impacts 
on beneficial uses of the receiving water by controlling peak flow rates and volumes of 
stormwater runoff at the outfalls and downstream of the outfalls. 

6.3 Proposed Erosion and Sedimentation Control Facility Improvements 
Best Management Practices (BMPs) per the 2005 Ecology Manual will be put in place in order 
to prevent or reduce pollution of stormwater runoff caused by construction activities and to 
minimize the amount of sediment-laden runoff leaving the project site.  In order to reduce 
erosion of exposed soils during grading, numerous temporary cover BMPs will be implemented 
per the 2005 Ecology Manual.  These practices include temporary seeding of stripped areas, 
mulching and matting, and clear plastic sheeting and sandbags.   

Certain structural erosion control BMPs and sediment retention BPMs will be implemented as 
well during construction and include stake and wire fence, silt fence, stabilized construction 
entrance, wheel wash, interceptor dike and swale, rip rap, storm drain inlet protection, and 
temporary sediment ponds.  Additional BMPs will be implemented as the project progresses and 
as the contractor deems necessary. 

All construction debris will promptly be removed from the site to minimize demolition and 
construction impacts on the site.  The contractor shall implement additional Best Management 
Practices as required and/or recommended by the county inspector and as approved and/or 
required by other agencies during construction to prevent construction debris, waste, material, 
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fuel, oil, lubricants, and other fluids from entering the public right of way and the existing storm 
conveyance system. 

6.3.1 Temporary Sediment Pond 
Temporary sediment ponds are used to remove sediment from the stormwater runoff 
before it leaves the construction site and are required for disturbed areas larger than 3 
acres.  As stated in Section 6.3 above, the design criteria followed for the design of the 
temporary sediment pond begins on page 4-105 of the 2005 Ecology Manual, as 
adopted by Snohomish County.   

This project proposes one temporary sediment pond which will be located in both cells 
one and two of the combination detention and water quality treatment pond.  The 
developed 10-year peak flow was used in the calculations due to the large project size 
and to provide a greater level of protection to downstream conveyance systems. 

The temporary sediment pond will remain in operation until the future lots and homes are 
constructed and the site is permanently stabilized.  At this point, the pond will be 
cleaned, appropriately maintained, the control structure will be replaced or updated for 
final design release rates, and put in use for permanent detention and water quality 
treatment control.  The permanent stormwater pond will then be maintained by the home 
owners association. 

6.4 Erosion and Sedimentation Control Measures for Closure 
After construction, the site will be permanently protected from possible erosion and sediment 
problems.  The detention and water quality treatment pond will prevent sediment-laden runoff 
from leaving the site and the grass landscaping on the remainder of the developed portion of the 
site will protect the slopes from possible erosion.  Permanent seeding of any disturbed slope 
areas will also be implemented.  The runoff at the discharge location for the site, in the 
northeast corner, will be tight-lined down the slope to prevent erosion from occurring in that 
area. 
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7 LANDFILL GAS CONTROL   

7.1 Introduction 
Landfills typically produce methane (CH4) as a bi-product of decomposing waste.  Methane is 
not toxic however in higher concentrations (5 to 15%) may burn.  The following sections 
describe the current methane gas levels at the site and propose mitigation improvements for the 
site to release the gas. 

7.2 Existing Landfill Gas Conditions 
The former Go East landfill contains waste consisting of inorganic materials such as concrete, 
wire, brick and other construction debris, which are non-decomposable, and organic materials 
such as wood, woody debris, charred wood, and dimensional lumber which will decompose over 
time.  Organic materials decompose by anaerobic bacteria that produce a methane and carbon 
dioxide biogas product.  Though wood is an organic material, it is highly unaffected by 
anaerobic digestion because the microorganisms cannot degrade the lignin in wood.  This does 
explain the low levels of methane found within this limited purpose / wood waste landfill.   

Associated Earth Sciences, Inc., conducted a closed and capped landfill gas monitoring with 
gas probes on August 7, 2009 and October 5, 2009.  The results of the landfill gas 
measurements are found in the Geotechnical Engineering Report Section 4.4 and Table 1.  The 
details are summarized as; 

Ten gas probe monitoring devices (GS-1 through GS-10) were placed in or within close 
proximity to the closed and capped landfill.   

• GS-1, 2, 4, 6, 7, 9, 10 – gas testing locations showed a 0.0% concentration of methane. 

• GS-3 – The highest methane concentration was found in GS-3 which is located roughly 
in the center of the closed and capped landfill.  The methane concentration was 0.0% 
until the probe reached a depth of 15 feet.  Between 15 feet deep and 30 feet deep the 
methane concentrations ranged from 4.2% to 8.4 percent.   

• GS-5 – located on the eastern portion of the landfill, contained methane concentrations 
of 1.7% to 2.7% at 30 to 50 feet deep  

• GS-8 – located in the southern portion of the landfill contained a methane concentration 
of 0.2% at a depth of 20 feet.   

7.3 Design Criteria 
WAC 173-350-400(3)(e)(I) provides criteria for collection and removal of methane and other 
gasses for Limited Purposes Landfills.  The Geotechnical Engineering Report recommends that 
“methane mitigation systems be provided beneath detention ponds lined with synthetic materials 
and around vaults or manholes when these structures are located within the landfill limits.”   
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7.4 Proposed Landfill Gas Control Improvements 
This site meets the guidelines referenced in Section 7.3 regarding methane detection at the 
edge of the closed and capped landfill.  However, the closure plan requires a methane collection 
and venting system to mitigate any possible increase in methane gas released due to the 
covering of the landfill.  Low levels of methane gas will be safely released into the environment 
by means of a methane vent trench system, located at the perimeter of the closed landfill.  This 
collection and venting system incorporates a deepened gravel trench that extends down 
vertically to the contact point with the glacial till and landfill area; please refer to the detail in 
Appendix D.  This system will ensure and prevent any possible gas horizontal migration beyond 
the capped landfill area. 

The final soil cover system, as described in detail in Chapter 4 of this report, will be constructed 
and implemented in a manner that will greatly reduce methane gas randomly released.  The 
proposed soil and geomembrane cover system is impenetrable, composed of vegetation rooted 
in topsoil, a 2 (two) feet of earthen soil layer and a geomembrane liner to fully cover the landfill 
area with a finish grade of 3:1 or less.  As the gas rises, it will be redirected by the impenetrable 
surfaces via the permeable geomembrane subgrade (sand) layer, and travel horizontally to the 
gravel-filled methane vent trench system located at the perimeter of the landfill.  This trench will 
be about one foot wide and extend to undisturbed native soil and filled with gravel.  Methane 
gas will migrate upwards to the surface of the gravel trench.  Four manhole structures to house 
monitors will be placed about every 300 feet along the trench length.  Methane gas, if any, will 
safely escape into the air at these controlled locations around the landfill through vent piping 
extending at least 100 feet from the edge of the landfill (see sheet 1 in Appendix D).  The third-
party peer reviewer recommends these pipes be extended 10 feet above ground level.  They 
will consist of a 4-inch galvanized pipe securely anchored.  The above ground portion will be 
removed once it is shown that any gas discharge is insignificant and the discharge can be at 
ground level.  Therefore, any methane gas will be diluted in the ambient air long before it would 
have a chance to travel underground past the trench system surrounding the closed landfill.  
Additionally, the design proposes to install a horizontal pipe, 2-inch diameter vent pipes, 4 feet 
deep, within the gravel trench that could be used as a forced air venting system should the need 
arise.  If the concentration of methane exceeds 5% by volume at any of the venting manholes, 
blowers can be sized and installed to force the removal of methane until levels have dropped. 

To further help detect possible methane gas, continuous field gas monitors will be installed in 
the manhole release structures along the west and south side of the landfill (four units total).  
These units will provide continuous monitoring and readouts of any gas being released at these 
points.  Monitoring would take place for up to 6 months (three dry months and three wet season 
months) or until sufficient evidence exists indicating no longer safety issues are present with the 
release of low levels of methane gas.  See Section 10.3.3 of this report for more details on the 
continuous field gas monitoring units.  Monitoring will continue until methane levels are below 
5% by volume and declining.  It is not anticipated due to the 32-year history of low or non-
existent methane gas generated at this site that such emissions will reach or exceed the 5% 
threshold level. 
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8 LEACHATE CONTROL 

8.1 Introduction 
The most recent water quality samplings for the property were taken by Associated Earth 
Sciences, Inc., (AESI) in August 2009.  Four groundwater monitoring wells (MW-1 through MW-
4) were installed on the property and the results of these tests are documented on pages four 
through eight of the Hydrogeology, Groundwater, and Surface Water Quality Report (Water 
Quality Report located in Appendix B) completed by AESI, note the updated report dated 
May 3, 2010, and in the associated tables, figures, and logs attached to that report.  Surface 
water was also collected from springs at locations SP-1 and SP-2 (as seen in Figure 1 of the 
Water Quality Report).  A summary of these findings is found below in Section 8.3 of this report.   

8.2 Previous Water Quality Studies and Analyses 
There have been many past tests on water samples taken in and around the closed and capped 
landfill dating from 1981 to 2004.  Tests were conducted by the Snohomish Health District and 
the State of Washington Department of Ecology, as well as other engineering consultants.  
None of the testing has found significant degradation of the local ground or surface water.  The 
following paragraphs explain a few of the most notable reports and testing results.   

According to the Memorandum Trip Report by George A.  Brooks at Ecology and Environment, 
Inc., dated June 3, 1987, “Representatives of the Snohomish Health District collected several 
water samples (landfill leachate, upstream point of receiving stream, and downstream point of 
receiving stream) in 1981, 1983, 1984, and 1986.  The Department of Ecology analyzed these 
samples for certain parameters which varied per sampling event.  Generally, the results of these 
analyses were consistent.  The leachate contained elevated levels of specific conductance, 
chlorides, sulfates, total dissolved solids, total nitrogen, iron, and manganese.  The level of 
these parameters was considerably higher than in the upstream receiving water and had a 
minor effect on the downstream receiving water.  The leachate did not contain elevated levels of 
pH, zinc, or total organic carbon.  The previous surface water sampling results indicate that the 
[contaminant] levels are far below the drinking water standards.  Recommend that no further 
investigation be done at this time.” 

The Surface Water Quality Testing Report by Robert Bober from 1997 explained that surface 
water testing stations were established at three separate locations.  The report concluded that 
“Surface water test results completed at the locations delineated in this study did not appear to 
pose any health risks.  None of the test results exceeded the MCLs (minimum contaminant 
levels) set by the Department of Ecology.”  It also stated that “No evidence of significant 
contamination was found in the surface water.”   

It should be noted that no landfill activities have taken place since 1983.  There have not been 
any significant groundwater impacts noted and the condition currently described will only 
improve. 
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8.3 Existing Water Quality Conditions 
The results of the groundwater analyses are summarized in Table 2 of the Water Quality Report 
by AESI along with comparative standards to the Water Quality Standards for Groundwaters of 
Washington State (WAC 173-200).  The results of the surface water analyses are found in Table 
3 and are compared to the Surface Water Quality Standards for Washington State (WAC 173-
201A).   

To summarize the results of the Water Quality Report, wells MW-1 and MW-3 are located 
outside and up-gradient of the closed and capped landfill, the water quality in these locations 
are not affected by the landfill debris.  Test results do, however, indicate that the natural 
groundwater in the area does not meet the State Groundwater Quality criteria.  Spring SP-1, 
which daylights down-gradient of the landfill beneath the debris at the northeast end of site, 
indicates that the landfill has little impact on the groundwater quality.  The general direction of 
water travel is from the area of MW-1 and MW-3 through the landfill to SP-1, and since SP-1 
shows little increase in contaminants as compared to MW-1 and MW-3, the landfill has very little 
impact on the water quality in that area.  MW-2 is also located outside and cross-gradient of the 
landfill to the southeast and the water quality at this location may have been affected by the 
landfill debris.  MW-4 was dry at the time of testing.  Spring SP-2 is located on the east side of 
the stream that runs eastward along the south side of the landfill at the bottom of the ravine.  
Samples from both SP-1 and SP-2 did not exceed any of the State Surface Water Quality 
criteria.  Additionally, two wells will be placed at the toe of the slope and monitored routinely with 
the reconstruction of the northeast slope of the landfill.  Also, please refer to the Monitor Report 
located in Appendix H for further information.   

The results of the groundwater analyses indicated that some total metals and dissolved metals 
exceed the State Groundwater Quality criteria.  However, these numbers were compared to the 
water quality results presented in “The Groundwater and Groundwater Quality in Western 
Snohomish County, Washington” USGS Water Resources Investigations Report 96-4312.  The 
statistics presented in this publication indicated that even though some of the results for this 
project exceeded state criteria, they are actually still well within the maximum and minimum 
values exhibited elsewhere in the county.  Detailed information on this analysis can be found on 
pages five and six of the Water Quality Report for this project.   

It is the recommendation of AESI in the Water Quality Report that the proposed development 
will have a positive impact on the site by implementing the soil landfill cap which will prevent 
surface water infiltration through the landfill debris and therefore only increase the water quality 
of the surface and groundwater in the area.   

8.4 Design Criteria 
The groundwater monitoring system will comply with Water Quality Standards for Groundwater 
of Washington State WAC 173-200 as well as WAC 173-304-500 “Groundwater Monitoring 
Requirements” and WAC 173-304-407 “General Closure and Post-Closure Requirements”.  The 
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monitoring well and surface water monitoring locations surrounding the landfill satisfy the 
recommendations of the geotechnical engineer and regulations. 

8.5 Proposed Improvements 
The proposed final soil cover system will be constructed with the intention of improving 
groundwater and surface water quality results by eliminating infiltration of surface water runoff 
into the landfill area and eliminate water running to the landfill from upslope areas.  
Groundwater in existing wells, springs, and streams will be monitored for leachate as explained 
in Section 10 of this report as well as Appendix H. 
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9 CONSTRUCTION REQUIREMENTS AND SEQUENCE 

9.1 Introduction 
The overall objectives for regrading the surface of the landfill to permit compliance of the current 
closure requirements include the following: 

• Limit relocation and excavation of existing waste material; 

• Eliminate water run-on from areas adjacent to and uphill of the landfill; 

• Anticipate long-term settlement and develop surface grades that promote positive 
drainage over time and re-grade landfill for permanent cover system; 

• Maximize area and ensure that surface water runoff can be conveyed via overland flow 
and conveyance pipes to the stormwater detention and treatment ponds and safely 
discharged to downstream surface waters;  

• Minimize areas that are too low in elevation to drain by gravity to the detention/treatment 
ponds; 

• Provide construction and maintenance vehicle access to landfill cover areas, detention 
pond, and closure monitoring facilities requiring maintenance and inspection. 

• Regrade the northeast landfill slope area to maximum 2:1 slope 

• Define and contain edge of landfill for installing perimeter gas trench; 

• Minimize landfill area to reduce future maintenance per WAC 173-350-400/500; 

9.2 General Grading Requirements 
Site grading was also developed by following requirements set forth in Snohomish County Code 
Chapter 30.63B “Grading” and the 2004 Engineering Design and Development Standards 
(EDDS), as adopted by Snohomish County.  In addition, the general grading for the site should: 

• Provide final structurally stable and erosion-resistant cover slopes. 

• Minimize landfill thereby reducing closure activities and resultant environmental issues, 
the effects of surface water runoff, and the needs for future maintenance of the site. 

• Minimize settlement and differential settlement over the landfill area. 

• Provide final grades that promote positive drainage across the site. 

• Prevent stormwater infiltration. 

• Provide a minimum 2% surface slope on landfill area (preferably 5%). 

• Reduce erosion on landfill slope in northeast portion of landfill by planting and/or seeding 
(or installing alternative cover system approved by SHD). 
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• Convey by gravity infiltrated surface water from the cover system to the proposed 
stormwater conveyance system. 

9.2.1 Temporary Construction Roads 
The contractor shall be responsible for design and construction of temporary 
construction roads on the landfill surface as needed for construction access.  Temporary 
roads shall be reinforced for stability and settlement resistance and shall support the 
maximum loads based on design truck loading, construction equipment and vehicles, 
maintenance vehicles, and emergency vehicles.  Temporary construction roads shall 
also provide access to the landfill perimeter area and the stormwater detention pond. 

9.2.2 Waste Excavation Requirements 
As described in Section 3.5, none of the material to be relocated is planned to be 
relocated off the landfill except as directed by the onsite professional overseeing the 
work or if required by SHD.  It is possible some waste (e.g., asbestos, lead paint, or 
other materials designated by SHD) will need to be removed off the site upon discovery 
and temporarily placed on the landfill area for manual screening and processing is 
possible.  Once landfill material has been determined it needs to be moved off the site 
for any reason it typically would be screened and that portion of the material designated 
by SHD securely stored for future removal from the site, the remaining material if 
allowed will be placed in low lying areas of the landfill (Cover System 1 area) and 
covered per the landfill cover system requirements in Section 4 of this report.  Material 
designated for removal by SHD will be placed in secure vessels onsite and then hauled 
offsite to an authorized recycling facility or other approved landfill.   

9.2.3 Stockpile Area Requirements 
All imported soil materials will be placed directly onto the property with minimal materials 
stockpiled.  Material storage areas shall be located as needed to facilitate construction 
and minimize haul distances.  Imported materials that may need to be stockpiled and 
used for closure improvements include, but are not limited to, quarry spalls for culvert 
inlet/outlet slope protection and for filling gabions or other toe of slope protection, gravel 
material for construction and access roads, soil cover layer material, and structural fill.   

9.2.4 Structural Fill Placement 
Structural fill is recommended to be placed in all areas of utility trench backfill, and waste 
excavation backfill in the landfill area.  Structural fill will be placed in accordance with 
Sections 9.0 and 10.0 of the Geotechnical Engineering Report for this project. As 
discussed previously materials being relocated to the top of the landfill to adjust grades 
will be limited to one-acre areas at a time.  All material relocated will be compacted in 
lifts of 12 inches and as directed by the project geotechnical engineer.  Water may be 
added to achieve optimum compaction levels.  Each night any exposed landfill material 
will be cover with visqueen and anchored with sand bags.  The shaping of the landfill 
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(Cover 1 area) until final subgrade elevations are attained.  At that point local sands from 
excavations outside the landfill will be placed at a minimum 6-inch depth and compacted 
ready for the geomembrane cover.  The area of the “Wedge” being relocated to the top 
of the landfill will be filled and compacted using onsite soils from outside the landfill. All 
compaction and testing for compaction will be performed by the project geotechnical 
engineer.   

9.2.5 Interceptor Trench Bench Requirements  
The existing northeast facing slope of the landfill is required to be stripped, reconstructed 
and re-sloped to a maximum slope of 2:1 with intermittent interceptor trench bench 
drains.  The interceptor trench bench drains are described on the drawings in 
Appendix D. 

9.2.6 Preliminary Construction Sequence 
The following is an anticipated sequence of work items required to complete the closure 
plan.  This sequence is preliminary in nature as it will be the selected contractor’s 
responsibility to develop a final construction schedule sequence approved initially by 
SHD and thereafter periodically updated as work progresses.  The following is a 
summary of the various permits, approvals and construction work as well as the likely 
sequencing of actions and work on the site. 

 Preapproval Requirements 
 Complete the SEPA process with Snohomish County. 
 Complete the preliminary plat process thru Snohomish County including 

public hearing in front of the County Hearing Examiner. 

 Final Permits & Approvals 
 Commence all final design drawings and specifications. 
 Obtain from Snohomish County approvals including land disturbance activity 

permit, street use permit, and approval of the final design drawings for the 
plat including surface water.  Obtain SHD approval on any updated plans. 

 Obtain Washington State Fish and Game approval of the stream relocation 
plans (JARPA). 

 Obtain U.S. Army Corps of Engineers’ approval for stream relocation and 
wetland mitigation.  (Note:  This approval has already been obtained.) 

 Obtain Contractor bids and estimates – select general contractor. 
 Obtain any additional Snohomish Health District approvals (if any). 
� Post landfill closure security/bond per requirements. 
� Establish coordination/meeting schedule with contractor/SHD/owner etc. 

to coordinate the closure activities. 
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� Provide contractor produced projected schedules, phasing, etc. as 
required by Owner and Snohomish Health District. 

� Provide required soil testing of material that is to be relocated by pot 
holing to obtain soil samples and send to testing lab per LFCP per 
Section 3.5.1. 

 Establish a final plan of action and schedule with contractor to do the work 
and coordinate with all affected agencies prior to starting construction.  (Host 
pre-construction/kickoff meeting.) 

9.2.7 Actual Construction Onsite 
 Commence Construction Phase (Land Disturbance Activity (LDA) for closure 

phase) 
 Commence the Landfill Closure work as detailed in the approved “Landfill 

Closure Plan”. 
� Accomplish any additional desired test holes to further define the limits of 

the relocate landfill edge.  (might want to do this during final design 
phase) 

� Implement TESCP (Temporary Erosion and Sediment Control Plan) and 
plan how to phase activities to minimize exposures (develop preliminary 
phase plan). 

� Coordinate with SLWSD (Silver Lake Water and Sewer District) to bring a 
short water line with fire hydrant onsite per design for fire protection and 
erosion control for landfill work. 

� Commence clearing activity in phases.  Stock pile and cover any topsoils 
for reuse later.  Log and clear entire landfill area and area outside the 
landfill to be graded.  (Estimate 1 to 2 months to complete clearing 
phase.) 

� Remove vegetation from main landfill area, chip, stock pile, etc. as 
needed, proof roll and ready for accepting the relocated “wedge fill”.  
Stumps in the landfill area where no excavation is to occur may be left in 
place. 

� Remove vegetation from areas to be excavated onsite outside landfill 
area. 

� Have onsite metal, leak-proof enclosures capable of being secured, in 
place ready to accept any contaminated materials that might be 
encountered such as asbestos or lead painted wood, etc. to prevent any 
likely environmental or public health hazards. 

� Prepare area to be used for screening landfill and stock pile any 
materials. 
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� Begin removing the “wedge” and relocating the material to the top of the 
landfill area per the grading plan (estimated about 52,000 in-place cubic 
yards, depending on final project requirements). 

� Fill excavated “wedge” area with compacted structural fill from onsite per 
grading plan. 

� Grade subgrade on landfill to final design subgrade elevations and place 
6-inches of compacted sand base ready for placement of the 
geomembrane.  Maintain minimum 2% slope toward detention pond per 
plan at required grade to drain.  (5% slope desired) Limit working area to 
maximum one acres at a time and cover with visqueen in off hours.   

� Rough grade area under detention pond. 
� Accomplish the “Dynamic Compaction” needed for area under the 

detention pond and along the storm piping trenches as required.  
Complete excavation and grading for the detention pond including 
construction of the various monitoring piping, sub-grade, proof rolling, 
membrane placement, etc., ready for collecting runoff as the closure 
proceeds.  Outlet piping can be temporarily laid on the surface until the 
final grading of the landfill is completed. 

� Construct storm drainage piping as shown from discharge at toe of slope 
to detention pond and extend into lot area as needed to pick up site 
runoff.  Install control structure, overflow, etc. 

� Construct access to toe of northeast slope to permit construction 
activities, including drilling two (2) wells.  Track vehicles will be required to 
perform this relocation work.   

� Install two wells at toe of slope as required ready for sampling. 
� Place any gas piping and detention pond leak detection piping ready for 

placing membrane.  Also be sure the leak detection piping from the 
detention pond is in place prior to installing sand base for surface 
membrane. 

� Construct and place membrane on top of landfill, above northeast slope 
area to remain undisturbed, with subgrade materials, etc., ready for final 
topping fill materials. 

� Place minimum two feet of fill material over the membrane on the landfill, 
grade and include a minimum of 12 inches of topping that includes soil 
suitable for growing grasses, etc.  (Note:  Materials may be import fills or 
excavations as required to achieve final grades for the subdivision.  
Coordinate onsite cut and fill quantities with landfill cover needs to 
minimize any import of material.) 

� Grade area around landfill and slope ground away from landfill to 
preclude the “run-on” of water onto the landfill. 
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� Construct perimeter gas collection trench with piping and monitoring 
manholes. 

� Construct a path or trail from the top to the bottom of the sloped face for 
walking access to two wells and spring. 

� Landscape top of landfill and slope area as required. 
� Construct the access road to the detention pond and emergency access 

across the landfill per design. 
� Construct any recreation facilities or other planned features on top of 

landfill including trails and also any general trails for the plat. 
� Place any settlement monitors desired for future monitoring. 
� Acquire and install four (4) gas monitors in monitoring MH’s as required or 

contract with a person to accomplish gas monitoring. 
� Install gas probes around landfill. 

 Commence construction of stream relocation: 
� Grade for stream per design. 
� Use impermeable fill materials or line stream as required. 
� Landscape and gravel channel and final stream per design. 
� Relocate stream water after landscape has stabilized. 

 Obtain SHD approval of closure work, provide as-built and recordation of 
records per LFCP. 

 Note: once the landfill closure is complete the grading for the Bakerview 
subdivision will also be complete as the grading plan is designed to balance 
as much as possible using onsite materials.   

 Commence second LDA per PDS requirements for completing plat work. 
 Construct onsite plat utilities: 
� Sewer 
� Storm 
� Water  
� Gas/power/telecommunications 

 Complete subgrade for streets, sidewalks, and trails 
 Construction streets, curb, gutter, sidewalks, etc. 
 Pave and install street mons. 
 Place cover/protection around four wells for future monitoring 
 Install street lights and other site amenities 
 Final grade lots and stake ready for sales. 

 Commence home construction, utilize gas protection as described in this plan. 
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 Commence post landfill closure activities as spelled out in LFCP-post 
post-closure security as required with SHD: 
 Quarterly monitoring six wells and two surface water locations. 
 Continuous monitoring six months at four locations for gas, quarterly 

thereafter. 
 Quarterly monitoring using approximately 12 gas probes. 
 Monitor detention pond for leakage, etc. 
 Monitor slope for sloughing. 
 Monitor landfill top for large settlements. 
 Use forms in LFCP for checklist and comply with requirements for post 

closure activities. 
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10 POST-CLOSURE OPERATIONS AND MAINTENANCE PLAN  

10.1 Introduction 
During the post-closure period, there are many activities that must take place in order to protect 
and ensure the environmental safety of the site and future residents.  The post-closure period is 
a period of at least 20 years after the landfill has been closed during which the site must be 
monitored and facilities must be maintained or until the site becomes stabilized (i.e., little or no 
settlement and little or no gas or leachate production) and is deemed as such by the Snohomish 
Health Department (SHD).  Post-closure period activities include groundwater monitoring, 
surface water monitoring, gas monitoring, and maintenance of any associated monitoring 
facilities and structures.  Additionally, it requires maintaining the surface of the closed landfill.  
Below is a description of these activities.  It should be noted that the last landfill activities took 
place over 30 years ago (1983) when the previous owners believed the landfill and initial closure 
was closed.  Since then, over a period of more than 20 years, the landfill site has been 
periodically monitored for gas and leachate as described previously in Sections 7 and 8 above.  
There have not been any significant findings of gas generation or leachate contamination 
reported for more than the 20 years. 

10.2 Post-Closure Operations and Maintenance Plan 
The Post Closure Operations and Maintenance Plan has been prepared and is included in the 
document, labeled as Appendix H. 

10.2.1 Requirements 
Appendix H details the required maintenance activities and provides checklists to assist.  
The property owner is responsible to implement this plan and retain qualified 
professionals as required. 

10.3 Gas Monitoring, Groundwater, Leachate Monitoring, and Control Activities 

10.3.1 Overview 
The P&GE LLC, Closure Plan proposed design addresses the methane gas, 
groundwater and surface water levels as well as the monitoring system.  The site has 
been monitored for over 30 years.  Recordkeeping will continue as proposed herein of 
the previously installed monitoring wells as well as future installations, accordingly. 

The landfill gas monitoring strategy will comply with; WAC 173-350-400(3)(e)(I) Final 
Closure System Design – collection and removal.   

The groundwater monitoring strategy will comply with; WAC 173-350-500; sampling and 
analysis plan, & WAC 173-350-500; data analysis, notification, and reporting. 

The surface water monitoring strategy will comply with WAC 173-350-500. 
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10.3.2 Schedule 
Please refer to Appendix H.   

10.3.3 Monitoring Agency 
The contractor shall retain a monitoring agency (Professional Engineer) that is qualified 
to complete the appropriate management, monitoring and testing activities outlined in 
Appendix H.  

10.3.4 Documentation 
Please refer to Appendix H.   

10.4 Detention and Water Quality Treatment Pond Maintenance and Control Activities 

10.4.1 Schedule 
During the construction phase, the detention/water quality treatment pond will be 
maintained by the contractor on a regular basis to ensure the construction stormwater 
pollution prevention requirements are being met per the design criteria of Section 6.2 of 
this report.  Following construction of the proposed residential development, the pond 
shall be maintained once annually in accordance with the Pond Maintenance Manual 
located in Appendix F.   

10.4.2 Monitoring Agency 
The property owner is responsible for pond maintenance and will contract with a 
qualified contractor or professional engineer, as necessary during the construction 
phase.  After home build-out is complete, all pond maintenance will become the 
responsibility of the HOA Maintenance can be conducted by either the HOA or by an 
agency with appropriate pond maintenance qualifications.   

10.4.3 Documentation 
During construction, Stormwater Pollution Prevention Plan (SWPPP) monitoring will 
likely be required and will therefore be documented in the Inspection Log tables located 
within the SWPPP report.  After home build-out is complete, the annual pond 
maintenance operations shall be documented on an appropriate data sheet and kept on 
file with the HOA president per Snohomish County requirements.  A copy of these 
reports can be furnished to Snohomish County as required by county standards and 
another copy can be sent to SHD upon request.   

10.4.4 Pond Liner Monitoring and Repair Responsibility 
After the residential development is built out, it is anticipated that the Home Owners 
Association (HOA) will be responsible to the county for meeting the on-going 
maintenance for the detention pond.  This can include checking for excessive leaking 
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being detected by monitoring water flowing from the monitoring system consisting of 
piping on top of the lower geo-membrane that is day lighted.  Should excess leaking 
occur, the area of the 2 feet of cover material can be removed, repairs can be completed 
or a new geomembrane liner can be placed, and the 2 feet of material can be re-
installed on the geomembrane liner.  Rupture of the geomembrane liners would be a 
very unlikely, low probability event as the wet portion of the pond will have been created 
by excavating down into the landfill which was effectively surcharged for over 25 years.  
The pond area will be proof-rolled and compacted using dynamic compaction techniques 
prior to placing the geomembrane system.  Additionally, the pond area is located on the 
shallower area of the landfill.  Post-closure funding can be placed into an account to 
cover the repair cost should a leak in the pond liner occur.  The fund would be 
transferred to the HOA or responsible party to maintain the pond.  A fund of $25,000 is 
proposed to be set aside to cover a future leak in the pond liner should one occur. 

10.5 Financial Assurance Plan 
As a preliminary matter it should be noted that the financial assurance as contained in the WAC 
173-350-400(8) addresses an active landfill and provides for appropriate set asides allocated to 
insure funds are available for closure.  The prior owner attempted to close the landfill under 
WAC 173-301, and this earlier regulation did not require financial assurances.  Ecology in an 
October 8, 2015 letter states that it “sees no need to Financial Assurance for the closure 
because (it) understand(s) the landfill closure is planned to occur soon after the owner obtains 
the required permits…the owner should be required to demonstrate Financial Assurance for the 
entire post-closure that SHD determines is appropriate”.  Furthermore, because the “Closure” is 
being funded by the associated subdivision which by County permit process can only be 
accomplished after the closure of the landfill, there is great incentive to complete the landfill 
closure as quickly as possible.  Nonetheless, P&GE, LLC, is prepared to provide the appropriate 
financial assurance measure, for post-closure maintenance and monitoring to follow upon the 
completion of the proposed final closure pan herein.   

The financial mechanism used for post-closure assurance will be a surety bond as described in 
WAC 173-350-600(3)(c).  The bond amount will be established under the criteria set forth in 
WAC 173-350-600(6) upon approval and issuance of the various permits and authorizations for 
the project to proceed.   
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Earth Sciences, Inc., updated May 31, 2011 
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SAM 2000 Rating Forms 
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POST-CLOSURE OPERATION PLAN 

Overview of Post-Closure Operation Plan 
This document presents the plan for operation, inspection, and maintenance of; the Go East 
Landfill limited purpose / wood waste landfill following completion of landfill closure event.  The 
Go East Landfill has not accepted waste since 1983.  The final requirements for closure are now 
proposed to be completed in accordance with the applicable regulation for a limited purpose 
landfill as per the Solid Waste Handling Standards, Washington Administrative Code (WAC) 
Chapter 173-350.   

This Operation Plan specifically addresses: 

• Operation 

• Maintenance 

• Inspection 

• Monitoring 

• Repairs 

Closure Sequence of Landfill  
Closure of the landfill is being performed in two phases.  The first phase was completed in the 
1980’s by the Go East Corporation.  Subsequently, the ownership sold the property to P&GE 
LLC in 2009.  These phases are as follows: 

 Completed: Phase 1: Re-grading of the waste surface and placement of  1 foot of cover 
fill over the landfill surface, completed  in 1983, 

 Proposed: Phase 2: Placement of a geomembrane liner and 2 foot (minimum) of 
additional fill over the surface.  Please refer to the Closure Plan for specifics.   

Purpose of the Post-Closure Operation Plan 

The purpose of the Post-Closure Plan is to ensure the post-closure procedures are completed in 
accordance with acceptable standard practices and testing protocol for the owner and agencies 
expectations.  Assurance will be achieved via site observations, photographic records, sampling 
and laboratory test analysis and summary of results as required and described in this section of 
the Landfill Closure Plan.  The owner of the Landfill, or its successors, will retain a qualified 
person to oversee and insure the post-closure activities are completed timely. 

Summary of Closure Operation  
The proposed landfill closure cover design includes at least a 2-foot protective cover of soil fill 
(non-structural) and a geomembrane layer (two layers in specific locations) with a protective 
layer of soil over the landfill waste.  Impacts on the environment from the landfill going forward 
will be greatly reduced from the current condition, now in place for nearly 30 years.  Potential 
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impacts to ground water from precipitation infiltrating through the waste will be reduced.  
Following completion of this Final Closure Plan, ground water flows at the base of the landfill will 
be reduced with the installation of this design.  The landfill closure design will meet the design 
standard of WAC 173-350-400 (6) Limited purpose landfills – Closure requirements. 

The Go East Landfill is an above-grade landfill completed in a ravine between two existing 
slopes.  The base of the ravine is underlain by about 200 feet of impermeable glacial lacustrine 
silt and clay, therefore infiltrated water has historically migrated through the waste material to 
the bottom of the ravine and then conveyed via a gravel and pipe conveyance system to the 
northeast, where the flow daylights at the toe of the slope.  The existing groundwater monitoring 
network wells will be used into the future for groundwater monitoring.  Since the sale of the 
property by Go East Corporation to P&GE LLC, in 2009, P&GE LLC or its successors will be 
responsible for the property for final closure of the landfill.  This responsibility includes 
completion of closure, permitting, and long-term operation and maintenance of the property.  
Specifically this includes installation of the additional ground water monitoring system points, 
monitoring of ground water and future sampling, and analysis of gas, ground water, and surface 
water.  All of these features require post-closure follow-up! 

Objectives of Post-Closure Operation Plan 
The P&GE LLC, Post-Closure Operation Plan addresses the intent and strategies for Operation, 
Maintenance, Inspection, Monitoring, and Repairs Programs for the property.  The primary 
objective is to strive to; 

1. Prevent exposure of waste, 

2. Minimize infiltration of rain water into the material, 

3. Prevent erosion from wind and water, 

4. Provide for sustaining vegetation, 

5. Address possible settlement, 

6. Provide slope stability, 

7. Provide management of run-on and run-off of surface waters, 

8. Minimize the need for post-closure maintenance, 

9. Provide for collection, testing and documentation of Ground Water, 

10. Provide for collection, testing and documentation of Surface Water, 

11. Provide for collection, testing and documentation of methane gas. 

Preparation of Post-Closure Operation Plan 
This plan has been prepared under the direction of Mr.  Ken Nilsen, Professional Engineer 
registered in Washington.  Mr.  Nilsen’s Washington Professional Engineer registration number 
is 25427.  Signature and professional stamp are located on the last page.   
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Geo-Physical Setting of Go East Landfill 
The landfill generally occupies the northerly 9.6 acres of the 40-acre property.   

The property consists of rolling plateaus and ravines with the landfill located in a pre-existing 
ravine in the northern half of the site.  The majority of the 9.6-acre landfill area is relatively flat, 
sloping toward the southeast at grades of about five percent.  Slopes lead down to the landfill 
area from the north and northwest portions of the property. 

The southern half of the 40-acre property contains naturally occurring slopes leading down to a 
ravine and stream.  The east side of the property has naturally occurring slopes as well, also 
leading to a ravine and stream below.  These slopes on the east and south sides of the property 
are roughly 30 to 70 feet high and contain slopes ranging from 50 to 65 percent according to the 
Geotechnical Engineering Report by Associated Earth Sciences, Inc.  Further details of the 
Hydrogeology prepared by AESI for the site is located in Appendix B of the Closure Report.   

Topsoil and cover material consists of loose, silty sand and gravel.  Sediments directly below 
the fill generally consist of medium dense to very dense sand, with silt lenses interpreted as 
Vashon advance outwash (Qva) or pre-Vashon glacial lacustrine silt and clay (Qpv).  Please 
refer to the AESI report, “Hydrogeology, Ground Water, and Surface Water Quality Report,” 
located in Appendix B. 
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OPERATION PLAN 

Given the operation of the plan terminated in 1983 and the facility is not to be re-opened.  
“Operation” of the property is limited to monitoring and management of the property and 
equipment.  The goal of the Operation Plan is to protect human health and the environment by 
ensuring the safety of the closed landfill.  The owners recognize and value the use of current 
highly accurate electronic technology and continuous monitoring capabilities.  Additionally the 
operation plan strives to reduce exposure of potentially harmful waste, manage erosion issues, 
and provide public education to achieve this goal.   
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INSPECTION & MAINTENANCE PLAN 

1. Maintenance of the landfill cap.   

It is vital to protect the soil cap by repairing areas of erosion, re-grading, reseeding and covering 
as needed, as well as establishing and maintaining healthy vegetative cover.  This routine 
maintenance may also include additional soil to fill in areas of subsidence and depressions to 
prevent ponding of water on top of the landfill. 

Mowing the vegetative cover on the landfill is a key step in maintenance.  The owners shall mow 
the landfill once per month during the growing season.  This will enable the owner to see when 
problems with the landfill cap are beginning, allowing simpler and cheaper corrective actions to 
be implemented to address the problem(s).   

2. Monitoring of surface water, ground water/leachate, and methane gas venting 
system for the landfill.   

The landfill will be closed with environmental monitor control systems in place.  The landfill 
owner is required to keep the systems operating and in good working condition, thereby 
ensuring the on-site control of surface water, ground water/leachate and methane gas control 
system and prevent or reduce an impact to the public and the environment.  The owners will 
maintain monitoring systems in place at the landfill to identify any problems, until they are no 
longer required.  Sampling and analysis of all wells will continue at the required frequency and 
all results submitted to SHD as described in more detail in the following sections.  Please see 
Appendix H for requirement for testing the wells. 

3. Routine Quarterly Visually Inspection  

Maintaining surface water storm drainage systems, such as detention and sedimentation ponds, 
is needed to prevent erosion.  The landfill owners will visually inspect collection ponds to ensure 
the slopes, banks, and berms are structurally sound.  They will be mowed and checked for 
damage caused through age, exposure to the elements, infestation by rodents, or other 
degradation.  If basins fill in with vegetation or sediment, they must be drained and cleaned to 
ensure they maintain sufficient storage capacity to contain surface water as designed.   

A landfill maintenance inspection checklist is included at the end of this document to guide 
owners when they check the landfill’s condition. 
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REPAIR PLAN  

The owner or its successors will maintain the integrity of the cap, monitoring wells, and gas 
venting system to prevent any damage, malfunction, or substandard performance until they are 
no longer needed.  Damage and associated repairs will be reported to SHD in an annual report 
during the post-closure care period.  Repairs will be contracted directly by the owner or its 
successors based upon the estimated cost of post-closure care performed by a third party. 
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OPERATIONAL COST / FINANCIAL UNDERWRITING   

Permitting for the Landfill Closure and Post-Closure activities will be allowed by Snohomish 
County by issuing separate land use permits.  All landfill closure and related activities must be 
completed by the owner and approved by the Snohomish Health District (SHD) prior to issuance 
of any development/construction permit for the associated subdivision.  As a condition for 
approval of the completed closure and related activities by SHD, the following described 
financial assurance for post-closure activity shall be in place.  The owners will provide financial 
assurance to support the costs associated to complete the monitoring and potential repair 
activities of this plan (see below).   

One of the unique features of this plan is that after the landfill closure is completed and 
approved by SHD, the owner, after supplying the described financial assurances, will then be 
allowed to proceed with the development of the associated plat and construction of homes.  
This closure and associated plat development and house construction will take several years at 
the minimum to complete.  During this time the owner will remain the responsible agency for 
accomplishing all post-closure activities and making any repairs or taking other corrective 
actions needed due to erosion and other causes.  Funding for such activities during this period 
is all part of the project budget for the subdivision development.  Further, because of the 
associated plat, the ongoing maintenance related to key features of the landfill area, such as the 
emergency access road across the landfill, detention pond, stormwater system on the landfill, 
recreation features like play area, trails, open space, etc., will all be a requirement of the plat 
approval process and permitting.  These features are, therefore, not landfill-related, but are 
requirements of the approved subdivision.  Once the plat is built out, the future ownership of the 
landfill and open space tracts will be turned over to an HOA.  The HOA, as the caretaker of the 
closure site, has the ability to provide the income stream needed to maintain all the features of 
the landfill closure site at the level and condition specified in the Closure Plan.  Additionally, by 
this stage of completion, it is probable the monitoring requirements for the landfill will be 
reduced as there will already have been monitoring of the landfill by then for over 35 years.  It is 
expected the planned monitoring for gas, surface water, and groundwater will eventually be 
eliminated once testing has verified there is no significant residual potential effect or conditions 
that pose any danger to human health and the environment as a whole.  Nonetheless, the 
post-closure budget set forth below is based on a twenty-year projection for such post-closure 
monitoring.  

A repair fund account required by SHD and established for post-closure detention pond repair 
activities may be transferred to the future HOA once an HOA is established and has assumed 
responsibility of the landfill and common ownership property.   

A surety bond will be used as the instrument for financial assurance for the post-closure 
activities.  This will be furnished after completion of the landfill closure and as a condition of its 
approval by SHD.  The associated subdivision activity cannot proceed until this assurance has 
been provided and closure approved.  This surety will comply with the requirements of WAC 
173-350-600.  The surety company will be one listed by the U.S. Department of the Treasury on 
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its Circular 570.  A standby trust account Trustee will be set up as required in the same WAC 
chapter.   

Estimated post closure activity costs not related to or required as a part of the subdivision 
approval are set forth below. 

1. Annual monitoring: 

• Groundwater and Surface Monitoring (quarterly) $   15,000 
• Monitoring Gas Probes (quarterly) $     5,000 
• Monitor Detention Pond Pipes and Landfill Surface Area $     2,000 
• Prepare Yearly Report $     3,000 
• Annual SHD Permit Cost $     1,000 
 $   26,000/year 

20 years of Monitoring $ 520,000 

Note: The bond can be reduced as SHD determines monitoring is no longer 
needed, and as the monitoring period remaining is reduced. 

 

2. Repair Fund of $25,000 (as a separate fund immediately available for pond liner repair). 

Notes:  Review the post-closure cost estimate by April 1st of each calendar year.  the cost 
estimate shall be adjusted for inflation by multiplying the total estimated cost by an approved 
inflation factor.  If other factors affecting the cost estimate have changed, the estimate shall be 
adjusted correspondingly.  The new estimate shall be submitted to the Health District for 
approval. 
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INSPECTION CHECKLIST 

Cap Maintenance  
Has the landfill been mowed at least once a month during growing season?   Yes  No 
Dates:_______________ and _______________  

Are there any eroded areas that need to be repaired?   Yes  No 
If yes, placed additional soil, re-graded, reseeded and mulched on:  
Date:_______________ 

Are there any depressions or areas of subsidence on the landfill or does water collect and 
pond on areas of the landfill after a rainfall?     Yes   No 
If yes, placed additional soil, re-graded, reseeded and mulched on:  
Date:_______________  

Is a thick stand of grassy vegetation established?    Yes  No 
If no, reseeded and mulched on: Date:_______________ 

Are there bare spots or areas of dead vegetation?    Yes  No 
If yes, placed additional soil, re-graded, reseeded and mulched on:  
Date:_______________ 

Is there unwanted vegetation present that could compromise the integrity of the liner  
system?    Yes  No 
 
Detention Pond Maintenance 

Has the pond been mowed at least twice a year?    Yes  No 
Dates:_______________ and _______________  

Are there any eroded areas that need to be repaired?    Yes  No 
If yes, placed additional soil, re-graded, reseeded and mulched on:  
Date:_______________ 

Are there any depressions or areas of subsidence on the pond areas of the landfill after a 
rainfall and after the detention pond has drained?    Yes  No 
If yes, placed additional soil, re-graded, reseeded and mulched on:  
Date:_______________  

Is a thick stand of grassy vegetation established?    Yes  No 
If no, reseeded and mulched on: Date:_______________ 

Are there bare spots or areas of dead vegetation?    Yes  No 
If yes, placed additional soil, re-graded, reseeded and mulched on:  
Date:_______________ 

Is there any water draining from the pond leak detection system?     Yes  No 
If yes, what is the estimated flow?  Greater than 1/2 GPM? Determine source of leakage and repair. 
Date:_______________ 
 
Is there pond outfall conveyance system functioning as designed?    Yes  No 
If no, check piping for breaks and leaks?  
Determine source of failure, schedule repair.   
Date:_______________ 
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Environmental Monitoring Systems Maintenance 
Ground Water / Leachate System 

Date of Quarterly Sampling and location:_______________ 

If yes, how many? _______________  

If yes, note required actions and dates you performed the required actions:  

Date:_______________Action:____________________________________________  

Surface Water Collection System 

Date of Quarterly Sampling and location:_______________ 

If yes, how many? _______________  

If yes, note required actions and dates you performed the required actions:  

Date:_______________Action:____________________________________________  

 
Methane Gas Venting System 

Date of Quarterly Sampling ____________________ 

 

Probe # Tested Result Probe # Tested Result 

#1 Yes No  #7 Yes No  

#2 Yes No  #8 Yes No  

#3 Yes No  #9 Yes No  

#4 Yes No  #10 Yes No  

#5 Yes No  #11 Yes No  

#6 Yes No  #12 Yes No  
*Note:  Add a line for each sampling station for #, and testing performed. 

 

 

 

 

 
 
______________________________________ 
Kenneth H.  Nilsen, Washington Professional Engineer  
Registration Number 25427 
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SAMPLING/ANALYSIS AND MONITORING PLAN  

1. Overview 

This document presents the plan for sampling, analysis, and monitoring of methane gas, 
groundwater, and surface water at the Go East Landfill solid waste/wood waste landfill following 
completion of landfill closure.  The Go East Landfill had been closed since 1983.  The final 
requirements for closure are now being completed in accordance with the applicable regulation 
for a limited purpose landfill as per the Solid Waste Handling Standards, Washington 
Administrative Code (WAC) Chapter 173-350.   

These regulations require post closure monitoring of: 
• Landfill Gas 
• Groundwater Quality 
• Surface Water Quality 

Preparation of this Plan 

This plan has been prepared under the direction of Mr. Ken Nilsen, Professional Engineer, 
registered in the State of Washington.  Mr. Nilsen’s Washington Professional Engineer 
registration number is 25427.  Signature and professional stamp are located on the last page.  

Objectives of Monitoring Program 

The P&GE, LLC, Closure Plan design addresses the methane gas, groundwater, and surface 
water levels as well as the monitoring system.  The site has been monitored for nearly 30 years.  
Recordkeeping will continue as proposed herein and will include the previously installed 
monitoring wells as well as future installations, accordingly;  

• The landfill gas monitoring strategy will comply with; WAC 173-350-400(3)(e)(I) Final 
Closure System Design – collection and venting.   

• The groundwater monitoring strategy will comply with; WAC 173-350-500(4); sampling 
and analysis plan, & WAC 173-350-500(5); data analysis, notification and reporting 

• The surface water monitoring analysis will comply with; WAC 173-201A 

The purpose of this monitoring system would be to provide a basis for evaluating the 
effectiveness of the implemented closure and to provide a history of pertinent data that would 
determine when the landfill is stabilized and when post-closure monitoring may cease.  The 
landfill monitoring program is designed to: 

• Identify the horizontal direction of groundwater flow and groundwater/surface water 
quality around the landfill; 

• Monitor the presence and migration of methane gas on site; 
• Perform intrawell and interwell comparisons to determine if the landfill is impacting 

groundwater quality; 
• On a yearly basis following collection of new quarterly baseline data, evaluate the 

significance of similarities or differences in groundwater data and groundwater flow 
information from the monitoring wells and gas collection points, and determine if 
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continued monitoring is necessary or if the monitoring program may be reduced or 
eliminated. 

Information Included in This Monitoring Plan 

Section 2 of this plan includes general background information on the landfill and the existing 
site conditions.   

Section 3 presents the plan for groundwater monitoring that will be initiated following Phase 2 of 
the landfill closure project. 

Attachments to this plan include: 

Attachment A – WAC 173-350-500 Groundwater Monitoring WAC Requirements  

Attachment B – Groundwater Sampling Surface Water Quality Methodology 

Attachment C – Quality Assurance Plan 

Attachment D – Portable Landfill Gas Analyzer Specifications 

Attachment E – Residential Methane Mitigation Design  

2.   Monitoring Methodology 

Landfill Gas Monitoring 

Following is a brief summary of the current know occurrence of Landfill Gas at the site.  This is 
more fully described in Section 7 of the Go East Landfill Closure Plan.   

The former Go East Landfill contains waste consisting of inorganic materials and wood.  The 
wood is unaffected by anaerobic digestion because the microorganisms cannot degrade the 
lignin in wood.  This may explain the low levels of methane found within this wood waste landfill.   

Associated Earth Sciences, Inc., conducted monitoring with temporary gas probes on August 7, 
2009, and October 5, 2009.  The results of the landfill gas measurements are found in the 
Geotechnical Engineering Report Section 4.4 and Table 1.  The details are summarized as; 

Ten temporary gas probe monitoring devices (GS-1 through GS-10) were placed in and within 
close proximity to the existing landfill which had been previously closed and capped prior to the 
implementation of WAC 173-350   

• GS-1, 2, 4, 6, 7, 9, 10 – gas-testing locations showed a 0.0 percent concentration of 
methane. 

• GS-3 – Methane concentration was found in GS-3, which is located roughly in the center 
of the closed and capped landfill.  The methane concentration was 0.0 percent until the 
probe reached a depth of 15 feet.  Between 15 feet deep and 30 feet deep, the methane 
concentrations ranged from 4.2 to 8.4 percent.   

• GS-5 – located on the eastern portion of the landfill, contained methane concentrations 
of 1.7% to 2.7% at 30 to 50 feet deep  

• GS-8 – located in the southern portion of the landfill contained a methane concentration 
of 0.2% at a depth of 20 feet.   
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Table 1: Gas Probe Summary Table: 

Site ID Evaluation Date Concentration % by Volume Depth to Sample 

GS-1 2009 0.0% N.A. 

GS-2 2009 0.0% N.A. 

GS-3 2009 4.2% to 8.4 15’ – 30’ 

GS-4 2009 0.0% N.A. 

GS-5 2009 1.7% to 2.7% 30 to 50 

GS-6 2009 0.0% N.A. 

GS-7 2009 0.0% N.A. 

GS-8 2009 0.2% 20’ 

GS-9 2009 0.0% N.A. 

GS-10 2009 0.0% N.A. 

Design Criteria 

The Washington Administrative Code (WAC) Chapter 173-350-400(3)(e)(I) provides criteria for 
collection and removal of methane gas and other gasses for Limited Purposes Landfills.  The 
Geotechnical Engineering Report recommends that “methane mitigation systems be provided 
beneath detention ponds lined with synthetic materials and around vaults or manholes when 
these structures are located within the landfill limits.” 

Proposed Landfill Methane Gas Control Monitoring 

Overview – A small amount of gas was present during the gas probe testing in 2009, and gas 
monitoring performed by the Snohomish Health District has documented a decreasingly low 
level of gas detected at the site over the last 30 years since the landfill was active.  The past 
testing demonstrated that the existing landfill meets the requirements of WAC 173-351-
400(4)(a)(i).  However landfill gas monitoring is proposed to continue during the post-closure 
period, per WAC 173-304-407(7).   

This site meets the guidelines for a methane collection and venting system.  The low levels of 
methane gas will be safely released in a controlled manner into the air by means of a methane 
vent trench system, located at the perimeter of the closed landfill.  This should prevent gas 
migration beyond the landfill area.  Additionally, automatic, continuous gas monitoring 
equipment will be installed within the methane collection system.  Monitoring points will be 
placed generally 300’ apart.  Please refer to Appendix D, Sheet 2 of 2, detail 1. 

Methane Vent Trench Design – The final soil cover system will be constructed and managed 
in a manner that will greatly reduce random venting of gases.  The proposed cover system is 
impenetrable, constructed of a combination of 2 feet (minimum) of earthen soil layer placed over 
a geomembrane liner to fully cover the landfill area.  As the gas rises, it will encounter the 
impenetrable surfaces and travel horizontally to the gravel-filled methane vent trench system 
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located at the perimeter of the closed landfill.  This trench will be about one foot wide and about 
15-20 feet deep (or to the depth of contact to the undisturbed native soil) and filled with gravel.  
At the perimeter low levels, gases will be self-venting.  Therefore, any methane gas will be 
diluted in the air long before it would have a chance to travel underground past the trench 
system surrounding the closed landfill.  Additionally, the design proposes to install a 2 inch 
diameter horizontal vent pipe within the gravel trench that could be used as a forced air venting 
system should the situation arise.   

Continuous Monitoring of Gas Levels – Monitor probes will be located approximately every 
300 feet along the trench, where 4-inch diameter vertical pipes will be located.  Continuous field 
gas monitors will be installed in the structures attached to the vertical pipes along the west 
and south side of the landfill (four unit’s total).  These units will provide continuous monitoring 
and readouts of any gas being released at these points.  Continuous monitoring would take 
place for three (3) months of dry season and three (3) months of wet season during the first 
year following closure.  This monitoring could extend longer, per SHD discretion, if any unsafe 
issues with the low levels of methane gas are found.   

Methane gas measurements would also be collected on a quarterly basis for two years, 
subsequent to removal of the continuous monitoring equipment, from the monitoring well points, 
located on the landfill perimeter, using the portable gas detector, described in Attachment D. 

Home Protection – the homebuilder will be required to provide gas migration barriers beneath 
each home located within 1,000 feet of the landfill.  Please refer to Attachment F, Residential 
Methane Mitigation Design for detail of prototypical barrier solution for single-family residential 
properties.  Alternative design solutions may be considered.   

Monitoring Responsibility – The owner shall retain a qualified professional to oversee the 
completion of the appropriate gas monitoring testing.   

Documentation – The weekly readouts of the continuous field gas monitoring devices will be 
furnished to the SHD for the 6 months monitoring period, indicated above.  Documentation shall 
be consistent with the Snohomish Health District Sanitary Code, Chapter 3.1, Section XXXVI, E 
and shall demonstrate that levels at the perimeter are below the lower explosive limits of 5%.   

If threshold levels of 5%, at the landfill edge are exceeded, then necessary actions may be 
taken to mitigate for this higher gas level.  This is consistent with the Snohomish Health District 
Sanitary Code, Chapter 3.1, Section XXXVI, and E.   Mitigation actions may include modifying 
the gas collection system to an active forced air system, additional monitoring or additional gas 
mitigation.  Additionally monitoring of the sampling locations associated with greater than 5% 
thresholds levels, will continue for two years after construction or until the methane, levels are 
determined to be safe, and trending downward, in accordance to SHD standards.  However, in 
the event SHD determines additional monitoring for a longer period is warranted an 
extension will be negotiated.   

The quarterly gas monitoring observations reports and results of field tests shall be documented 
on an appropriate data sheet and kept on file for two years following the construction finish date.  
A copy of these annual reports will be furnished to Snohomish Health District (SHD).   
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Remediation Plan Where Methane Gas is Measured Above Sate Limit – If detection of 
explosive gases exceed the following limits a remediation plan will be implemented: 

• Twenty-five percent of the lower explosive limit for the gases in facility structures 
(excluding the gas control or recover system components); 

• The lower explosive limit in soil gases or in ambient air for the gases at the property 
boundary or beyond; and 

• One hundred parts per million by volume of hydrocarbons (expressed as methane) in 
offsite structures. 

Typically for methane this is 5% by volume which is the limit for this project.  Any amount 
beyond this level is referred to hereafter as “High Levels.”  

The remediation plan for this landfill closure is as follows: 
• The gas mitigation plan for the closure has be discussed earlier.  Gas generated within 

the closed landfill is being directed to and collected in the gravel gas trench surrounding 
the upper portions of the landfill and directed by piping to 100 feet away from the landfill 
boundary to the interior of the landfill in a common, uninhabited space where it is 
released via several vents.  This will allow for an easy way to monitor methane 
discharge levels.  

• Methane is being monitored 24/7 for a 6-month period or longer as determined 
appropriate by SHD.  Methane recorders will be located inside four manhole structures 
installed along the gravel trench at locations of maximum concentrations prior to being 
released directly to the atmosphere thru piping directing it at least 100 feet from 
inhabited structures. 

• Should levels increase above 5% by volume (“High Levels”) a force air ventilation 
system can be sized and installed to help dissipate the High Levels.  

• SHD will be promptly notified of events of High Levels.  Within 7 calendar days of High 
Level detection a written report will be provided to SHD to include remediation steps to 
be employed to protect human health. 

• Any homes constructed within 100 feet of the landfill will be monitored as set forth in this 
plan. 

• Any homes found with High Levels will be immediately notified and evacuated until 
levels drop to safe levels.  

•  Within 60 calendar days of detection the remediation plan describing nature and extent 
of High Level problem and its remediation will be undertaken. 

• Monitoring of the probes will be increased to weekly from quarterly, until level are 
confirmed to drop below 5%. 

• Monitoring of the home installed gas monitoring systems will be checked to see they are 
in working order and in place. 

• Results of all testing including the 24/7, results of the probes, and any issues with the 
home monitoring systems will be recorded and reported quarterly to SHD.  After the 
limits have been confirmed to be below 5% and declining, the reporting period will be 
reduced to yearly.  

• After it has been determined that methane gas levels are not a concern, the probes will 
be decommissioned per state requirements.   
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Proposed Groundwater Monitoring System 

Overview – The purpose of this monitoring system is to understand the horizontal and vertical 
groundwater flow relationships, to collect groundwater samples for water quality measurements, 
and to evaluate the impact of the landfill on the groundwater. 

The landfill groundwater monitoring program is designed to: 

• Identify the horizontal direction of groundwater flow and groundwater/surface water 
quality around the landfill.   

• Perform comparisons to determine if the landfill is impacting groundwater quality when 
compared to the gradient well, and,  

• On a yearly basis following collection of new quarterly data, evaluate the significance of 
similarities or differences of groundwater quality and groundwater flow information from 
the monitoring wells relative to the site data collected from previous years, and 
determine if continued groundwater monitoring is necessary or if the groundwater 
monitoring program may be reduced or eliminated. 

Location of Existing Well Network 

The existing monitoring well network is listed below (Table 2) and mapped in Figure 1.  The four 
original wells (MW-1 through MW-4) were installed in 2009 to determine the depth to water and 
direction of groundwater flow. 

Table 2: Go East Landfill Groundwater Monitoring Well Character and Data 

Site ID 
Evaluation  

Date 

 
Casing at  
Ground  

Elevation 
(feet) 

Top of 
Screen 

Depth to  
Bottom  

of Screen 

Depth to  
Groundwater 

(feet) 

Groundwater  
Elevation 

(feet) 
MW-1 8/19/2009 261.43 196.43 186.43 51.15 210.28 

MW-1 2/21/2011 261.43 196.43 186.43 50.60 210.83 

MW-1 4/15/2011 261.43 196.43 186.43 50.36 211.07 

       

MW-2 8/192009 234.53 184.53 174.53 51.40 183.39 

MW-2 2/21/2011 234.53 184.53 174.53 50.35 184.18 

MW-2 4/15/2011 234.53 184.53 174.53 50.13 184.40 

       

MW-3 8/192009 244.10 194.10 184.10 30.95 213.15 

MW-3 2/21/2011 244.10 194.10 184.10 39.31 204.79 

MW-3 4/15/2011 244.10 194.10 184.10 38.91 205.19 
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Site ID 
Evaluation  

Date 

 
Casing at  
Ground  

Elevation 
(feet) 

Top of 
Screen 

Depth to  
Bottom  

of Screen 

Depth to  
Groundwater 

(feet) 

Groundwater  
Elevation 

(feet) 
       

MW-4 0/0/2009 209.22 189.22 179.22 dry 0.00 

SP-1 
(Spring) 

0/0/2009 110.50  — — 110.50 

Proposed Additional Monitoring Wells 
MW-5 0/0/2012 — — — — — 

MW-6 0/0/2012 — — — — — 

All elevations relative to NGVD29 datum. 

Monitoring – Ongoing monitoring of wells (MW-1 through MW-4) and the newly proposed 
additional monitoring wells (MW-5 & MW-6) will continue on a quarterly basis.  The particulars 
regarding the location and construction of the proposed new wells will be presented in a work 
plan to be reviewed and approved by the SHD.  The work plan will be presented to SHD once 
the closure plan has been approved and prior to the start of construction of the landfill cover. 

Given the difficulty of access to the base of the landfill northeasterly slope, two (2) additional 
groundwater monitoring wells will be installed on the northeast side of the landfill.  Due to the 
current difficult site access to this location, these additional monitoring wells will be installed 
during landfill cap construction using either limited access drilling equipment or man portable 
drive points.  These additional monitoring wells will provide ongoing opportunity to monitor 
groundwater upslope of where groundwater daylights at the SP-1 spring location.   

Schedule – Per WAC 173-350-500, monitoring will continue on a quarterly basis following 
closure of the landfill until SHD deems the site is stabilized and permits monitoring to stop, or a 
maximum of 20 years.   

Monitoring Responsibility – The owner shall retain a qualified Professional Engineer to 
complete the following groundwater monitoring.   

Documentation – The results of each quarterly monitoring event will be compiled into an 
annual data report that will be submitted to SHD each year.  Quarterly logs, results of field tests, 
and laboratory test results shall be summarized and analyzed in an annual report submitted to 
SHD the year following the monitoring activities and kept on file for two years following the 
construction finish date.  Evaluation of data will be discussed per requirements of 
WAC 173-350-500(5). 

Proposed Surface Water Monitoring 

Overview – Surface water monitoring will follow the requirements of WAC 173-201A, which 
includes testing for parameters such as pH, sulfate, nitrates, and per table located in C-1.   
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Location & Sampling Procedures – Monitoring in Stream 3 (see Appendix D, Sheet 1) at the 
northeast corner of the site where the stream exits the site, and spring SP-2 in Stream 2 at the 
central portion of the eastern property line.  Samples will be collected and placed in a suitable 
container and transported to a subcontracted analytical laboratory for water quality testing.  
Each sample will be analyzed for RCRA 8 metals, iron, manganese, chloride, sulfate, pH, 
specific conductivity, and semi-volatile organics.  Laboratory certificates will be provided to SHD 
quarterly.   

Schedule – Per WAC monitoring and analysis will occur and be provided to SHD quarterly and 
be summarized and evaluated in an annual report.  Once the closure plan has been approved, 
quarterly monitoring will begin.  Surface water monitoring has taken place periodically for the 28 
years since the landfill operations stopped in 1983.  Subsequent surface water monitoring will 
continue on a quarterly basis through construction and for two years following closure of the 
landfill.  However, in the event SHD deems the site is stabilized at an earlier date monitoring will 
terminate.  Similarly, in the event SHD determines additional monitoring for a longer period is 
warranted, an extension will be negotiated.  An extension request will be based on recent data; 
results of field tests, and results of laboratory tests.  The actual post-activity monitoring period 
will have exceeded 30 years after the initial closure activity was completed. 

Monitoring Responsibility – The owner shall retain a qualified professional to complete the 
appropriate surface water testing.   

Documentation – The results of each quarterly monitoring event will be compiled into an 
annual data report that will be submitted to SHD each year.  Quarterly logs, results of field tests, 
and laboratory results shall be summarized and analyzed in an annual report submitted to SHD 
the year following the monitoring activities and kept on file for two years following the 
construction finish date.   

 

 
 
 
 
______________________________________ 
Kenneth H. Nilsen, Washington Professional Engineer  
Registration Number 25427 
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Attachment A 
WAC 173-350-500 Groundwater Monitoring 

I. Groundwater monitoring - Professional qualifications.  

All reports, plans, procedures, and design specifications required by this section shall be 
prepared under the guidance of a licensed professional in accordance with the requirements 
of Chapter 18.220 Revised Code of Washington (RCW)• 

II. Groundwater monitoring - Site characterization.  

A site proposed for solid waste activities shall be characterized for its geologic and 
hydrogeologic properties and suitability for constructing, operating, and monitoring a solid 
waste facility in accordance with all applicable requirements of this chapter. The site 
characterization report shall be submitted with the permit application and shall include at a 
minimum the following: 

A. A summary of local and regional geology and hydrology, including: 

1. Faults; 

2. Zones of joint concentrations; 

3. Unstable slopes and subsidence areas on-site; 

4. Areas of groundwater recharge and discharge; 

5. Stratigraphy; and 

6. Erosional and depositional environments and facies interpretation(s). 

B. A site-specific borehole program, including description of lithology, soil/bedrock types 
and properties, preferential groundwater flow paths or zones of higher hydraulic 
conductivity, the presence of confining unit(s) and geologic features, such as fault 
zones, cross-cutting structures, etc., and the target hydrostratigraphic unit(s) to be 
monitored. Requirements of the borehole program include: 

1. Each boring will be of sufficient depth below the proposed grade of the bottom liner 
to identify soil, bedrock, and hydrostratigraphic unit(s); 

2. Boring samples shall be collected from 5-foot intervals at a minimum and at 
changes in lithology. Representative samples shall be described using the Unified 
Soil Classification System following American Society for Testing and Materials 
(ASTM):D 2487-85 and tested for the following, if appropriate: 

a. Particle size distribution by sieve and hydrometer analyses in accordance with 
approved ASTM methods (D 422 and D 1120); and 

b. Atterburg limits following approved ASTM Method D 4318. 

3. Each lithologic unit on-site will be analyzed for: 

a. Moisture content sufficient to characterize the unit using ASTM Method D 2216; 
and 

b. Hydraulic conductivity by an in situ field method or laboratory method. All 
samples collected for the determination of permeability shall be collected by 
standard ASTM procedures. 
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4. All boring logs shall be submitted with the following information: 

a. Soil and rock descriptions and classifications; 

b. Method of sampling; 

c. Sample depth, interval, and recovery; 

d. Date of boring; 

e. Water level measurements; 

f. Standard penetration number following approved ASTM Method D:1586-67; 

g. Boring location; and 

h. Soil test data. 

5. All borings not converted to monitoring wells or piezometers shall be carefully 
backfilled, plugged, and recorded in accordance with Washington Administrative 
Code (WAC) 173-160-420; 

6. During the borehole drilling program, any on-site drilling and lithologic unit 
identification shall be performed under the direction of a licensed professional in 
accordance with the requirements of Chapter 18.220 RCW who is trained to sample 
and identify soils and bedrock Ethology; 

7. An on-site horizontal and vertical reference datum shall be established during the 
site characterization. The standards for land boundary surveys and geodetic 
control surveys and guidelines for the preparation of land descriptions shall be 
used to establish borehole and monitoring well coordinates and casing elevations 
from the reference datum; 

8. Other methods, including geophysical techniques, may be used to supplement the 
borehole program to ensure that a sufficient hydrogeologic site characterization is 
accomplished. 

a. A site-specific flow path analysis that includes: 

i. The depths to groundwater and hydrostratigraphic unit(s), including 
transmissive and confining units; and 

ii. Potentiometric surface elevations and contour maps, direction and rate of 
horizontal and vertical groundwater flow. 

b. Identification of the quantity, location, and construction (where available) of 
private and public wells within a two thousand-foot radius, measured from the 
site boundaries. 

c. Tabulation of all water rights for groundwater and surface water within a 
two thousand-foot (610-meter) radius, measured from site boundaries. 

d. Identification and description of all surface waters within a 1-mile (1.6-
kilometer) radius, measured from site boundaries. 

e. A summary of all previously collected site groundwater and surface water 
analytical data, and for expanded facilities, identification of impacts of the 
existing facility upon ground and surface waters from landfill leachate 
discharges to date. 

f. Calculation of a site water balance: 
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i. Conceptual design of groundwater and surface water monitoring systems, and 
where applicable a vadose zone monitoring system, including proposed 
construction and installation methods for these systems. 

g. Description of land use in the area, including nearby residences. 

h. A topographic map of the site and drainage patterns, including an outline of the 
waste management area, property boundary, the proposed location of 
groundwater monitoring wells, and township and range designations. 

i. Geologic cross sections. 

III. Groundwater monitoring - System design.  

A. The groundwater monitoring system design and report shall be submitted with the 
permit application and shall meet the following criteria: 

1. A sufficient number of monitoring wells shall be installed at appropriate locations and 
depths to yield representative groundwater samples from those hydrostratigraphic 
units which have been identified in the site characterization as the earliest potential 
contaminant flow paths; 

2. Represent the quality of groundwater at the point of compliance, and include at a 
minimum: 

a. A groundwater flow path analysis which supports why the chosen 
hydrostratigraphic unit is capable of providing an early warning detection of any 
groundwater contamination; 

B. Documentation and calculations of all of the following information: 

1. Hydrostratigraphic unit thickness, including confining units and transmissiveunits; 

2. Vertical and horizontal groundwater flow directions, including seasonal, man-made, 
or other short-term fluctuations in groundwater flow; 

3. Stratigraphy and lithology; 

4. Hydraulic conductivity; and 

5. Porosity and effective porosity. 

C. Upgradient monitoring wells (background wells) shall meet the following 
performance criteria: 

1. Shall be installed in groundwater that has not been affected by leakage from a 
landfill unit; or 

2. If hydrogeologic conditions do not allow for the determination of an upgradient 
monitoring well, then sampling at other monitoring wells which provide 
representative background groundwater quality may be allowed. 

D. Downgradient monitoring wells (compliance wells) shall meet the following 
performance criteria: 

1. Represent the quality of groundwater at the point of compliance; 

2. Be installed as close as practical to the point of compliance; 

3. When physical obstacles preclude installation of groundwater monitoring wells at the 
relevant point of compliance at the landfill unit or solid waste facility, the 
downgradient monitoring system may be installed at the closest practical distance 
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hydraulically downgradient from the relevant point of compliance that ensures 
detection of groundwater contamination in the chosen hydrostratigraphic unit. 

E. All monitoring wells shall be constructed in accordance with Chapter 173-160 WAC, 
Minimum standards for construction and maintenance of wells, and Chapter 173-162 
WAC, Regulation and licensing of well contractors and operators. 

F. The owner or operator shall notify the jurisdictional health department and the 
department of any proposed changes to the design, installation, development, and 
decommission of any monitoring wells, piezometers, and other measurement, sampling, 
and analytical devices. Proposed changes shall not be implemented prior to the 
jurisdictional health department's written approval. Upon completing changes, all 
documentation, including date of change, new monitoring well location maps, boring 
logs, and monitoring well diagrams, shall be submitted to the jurisdictional health 
department and shall be placed in the operating record. 

1. All monitoring wells, piezometers, and other measurement, sampling, and analytical 
devices shall be operated and maintained so that they perform to design 
specifications throughout the life of the monitoring program. 

IV. Groundwater monitoring - Sampling and analysis plan. 

A. The groundwater monitoring program shall include consistent sampling and analysis 
procedures that are designed to provide monitoring results that are representative of 
groundwater quality at the upgradient and downgradient monitoring wells. In addition to 
monitoring wells, facilities with hydraulic gradient control and/or leak detection systems 
will provide representative groundwater samples from those systems. The owner or 
operator shall submit a compliance sampling and analysis plan as part of the permit 
application. The plan shall include procedures and techniques for: 

1. Sample collection and handling; 

2. Sample preservation and shipment; 

3. Analytical procedures; 

4. Chain-of-custody control; 

5. Quality assurance and quality control; 

6. Decontamination of drilling and sampling equipment; 

7. Procedures to ensure employee health and safety during well installation and  
monitoring; and 

8. Well operation and maintenance procedures. 

B. Facilities collecting leachate shall include leachate sampling and analysis as part of 
compliance monitoring. 

C. The groundwater monitoring program shall include sampling and analytical methods 
that are appropriate for groundwater samples. The sampling and analytical methods 
shall provide sufficient sensitivity, precision, selectivity, and limited bias such, that 
changes in groundwater quality, can be detected and quantified. All samples shall be 
sent to an accredited laboratory for analyses in accordance with Chapter 173-50 WAC, 
Accreditation of environmental laboratories. 

D. Groundwater elevations shall be measured in each monitoring well immediately prior to 
purging, each time groundwater is sampled. The owner or operator shall determine the 
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rate and direction of groundwater flow each time groundwater is sampled. All 
groundwater elevations shall be determined by a method that ensures measurement to 
the one hundredth of a foot (3 millimeters) relative to the top of the well casing. 

E. Groundwater elevations in wells that monitor the same landfill unit shall be measured 
within a period of time short enough to avoid any groundwater fluctuations which 
could preclude the accurate determination of groundwater flow rate and direction. 

F. The owner or operator shall establish background groundwater quality in each 
upgradient and downgradient monitoring well. Background groundwater quality shall be 
based upon a minimum of eight independent samples. Samples shall be collected for 
each monitoring well and shall be analyzed for parameters required in the permit for the 
first year of groundwater monitoring. Each independent sampling event shall be no less 
than 1 month after the previous sampling event. 

G. Groundwater quality shall be determined at each monitoring well at least quarterly during 
the active life of the solid waste facility, including closure and the post-closure period. 
More frequent monitoring may be required to protect downgradient water supply wells. 
Groundwater monitoring shall begin after background groundwater quality has been 
established. The owner or operator may propose an alternate groundwater monitoring 
frequency. Groundwater monitoring frequency must be no less than semiannually. The 
owner or operator must apply for a permit modification or must apply during the renewal 
process for changes in groundwater monitoring frequency making a demonstration 
based on the following information: 

1. A characterization of the hydrostratigraphic unit(s), including the unsaturated 
zone, transmissive and confining units, and include the following: 

a. Hydraulic conductivity; and 

b. Groundwater flow rates, 

2. Minimum distance between upgradient edge of the solid waste handling unit and 
downgradient monitoring wells (minimum distance of travel); and 

3. Contaminant fate and transport characteristics. 

4. All facilities shall test for the following parameters: 

a. Field parameters: 

i. pH; 

ii. ii. Specific conductance; 

iii. Temperature; 

iv. Static water level. 

b. Geochemical indicator parameters: 

i. Alkalinity (as CaCO3); 

ii. Bicarbonate (HCO3); 

iii. Calcium (Ca); 

iv. Chloride (Cl); 

v. Iron (Fe); 

vi. Magnesium (Mg); 



 

Appendix H, Attachment A  WAC 173-350-500 Groundwater Monitoring 
 A-6 

vii. Manganese (Mn); 

viii. Nitrate (NO3); 

ix. Sodium (Na); 

x. Sulfate (804). 

c. Leachate indicators: 

i. Ammonia (NH3-N); 

ii. Total organic carbon (TOC); 

iii. Total dissolved solids (TDS). 

H. Based upon the site-specific waste profile and also the leachate characteristics for lined 
facilities, the owner or operator shall propose additional constituents to include in the 
monitoring program. The jurisdictional health department shall specify the additional 
constituents in the solid waste permit. 

I. Testing shall be performed in accordance with "Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods," U.S. Environmental Protection Agency (EPA) 
Publication SW-846, or other testing methods approved by the jurisdictional health 
department. 

J. Maximum contaminant levels (MCL) for groundwater are those specified in Chapter 
173-200 WAC, Water quality standards for groundwaters of the state of Washington. 

V. Groundwater monitoring - Data analysis, notification and reporting. 

A. The results of monitoring well sample analyses as required by Subsection (4)(h) and  

1.  of this section shall be evaluated using an appropriate statistical procedure(s), as 
approved by the jurisdictional health department during the permitting process, to 
determine if a significant increase over background has occurred. The statistical 
procedure(s) used shall be proposed in the sampling and analysis plan and be 
designed specifically for the intended site, 

2. or prescriptive statistical procedures from appropriate state and federal guidance 
may be used, 

B. If statistical analyses determine a significant increase over background: 

1. The owner or operator shall: 

a. Notify the jurisdictional health department and the department of this finding 
within thirty days of receipt of the sampling data. The notification shall 
indicate what parameters or constituents have shown statistically significant 
increases; 

b. Immediately resample the groundwater for the parameter(s)showing statistically 
significant increase in the monitoring well(s) where the statistically significant 
increase has occurred; 

c. Establish a groundwater protection standard using the groundwater quality 
criteria of Chapter 173-200 WAC, Water quality standards for groundwaters of 
the state of Washington. Constituents for which the background concentration 
level is higher than the protection standard, the owner or operator shall use 
background concentration for constituents established in the facility's monitoring 
record. 
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2. The owner or operator may demonstrate that a source other than a landfill unit or 
solid waste facility caused the contamination, or the statistically significant increase 
resulted from error in sampling, analyses, statistical evaluation, or natural variation in 
groundwater quality. If such a demonstration cannot be made and the concentrations 
or levels of the constituents: 

a. Meet the criteria established by Chapter 173-200 WAC, Water quality standards 
for groundwaters of the state of Washington, the owner or operator shall: 

i. Assess and evaluate sources of contamination; and 

ii. Implement remedial measures in consultation with the jurisdictional 
health department and the department. 

b. Exceed the criteria established by Chapter 173-200 WAC, Water quality 
standards for groundwaters of the state of Washington, the owner or operator 
shall: 

i. Characterize the chemical composition of the release and the contaminant 
fate and transport characteristics by installing additional monitoring wells; 

ii. Assess and, if necessary, implement appropriate intermediate 
measures to remedy the release. The measures shall be approved by 
the jurisdictional health department and the department; and 

iii. Evaluate, select, and implement remedial measures as required by Chapter 
173-340 WAG, the Model Toxics Control Act cleanup regulation, where 
applicable. The roles of the jurisdictional health department and the 
department in remedial action are further defined by WAC 173-350-900. 

c. The owner or operator shall submit a copy of an annual report to the 
jurisdictional health department and the department by April 30 of each year. 
The jurisdictional health department may require more frequent reporting based 
on the results of groundwater monitoring. The annual report shall summarize 
and interpret the following information: 

i. All groundwater monitoring data, including laboratory and field data for the 
sampling periods; 

ii. Statistical results and/or any statistical trends including any findings of any 
statistical increases for the year and time/concentration series plots; 

iii. A summary of concentrations above the maximum contaminant levels of 
Chapter 173-200 WAC; 

iv. Static water level readings for each monitoring well for each sampling event; 

v. Potentiometric surface elevation maps depicting groundwater flow rate and 
direction for each sampling event, noting any trends or changes during the 
year; 

vi. Geochemical evaluation, including cation-anion balancing and trilinear 
and/or stiff diagramming for each sampling event noting any changes or 
trends in water chemistry for each well during the year; and 

vii. Leachate analyses where appropriate for each 
sampling event.  
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Attachment B 
Groundwater Sampling Methodology 

Groundwater samples will be collected from the monitoring well network at periodic intervals, 
as described in the Groundwater Monitoring Plan. Groundwater samples may be collected 
from any of the original wells (see Appendix C) or from the new monitoring network. 
Groundwater sampling will be performed in accordance with the following methodology: 

A. Static water level measurements will be performed using an electronic water level 
meter. The meter will be decontaminated by washing in Alconox detergent and 
rinsing with distilled water prior to measuring each well. 

B. A total of three casing volumes of water will be purged from each well prior to 
sampling. Wells less than 25 feet deep would be purged using a peristaltic pump, and 
wells deeper than 25 feet would be purged using a hand bailer. Purged groundwater 
will be dumped onto the ground near each well. 

C. Following purging, and after the water levels have recovered to at least 90 percent of the 
static water level, field measurements for pH, temperature, specific conductivity, and 
dissolved oxygen would be performed using a portable gauge. 

D. Wells less than 25 feet deep would be sampled using a peristaltic pump with clean 
polyethylene tubing used for each well. Wells deeper than 25 feet would be sampled 
using a clean, disposable bailer and rope for each sample. Water from the sampling tool 
would be decanted into the appropriate laboratory-prepared sample container and 
stored in a chilled cooler for transport to the laboratory. 

E. Collected groundwater samples would be transported under chain of custody to North 
Creek Analytical in Bothell, Washington for laboratory testing of the analytes 
presented in the Groundwater Monitoring Plan. 
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Attachment C 
Quality Assurance Plan 

The purpose of this Quality Assurance Plan (QAP) is to specifically define the quality assurance 
(QA) and quality control (QC) objectives, procedures and activities associated with the sampling 
and analysis of groundwater during monitoring of the groundwater quality at Go East.  

 

Analytical Procedures 
Analysis of groundwater for the various parameters identified in the Groundwater Monitoring Plan 
will be performed in accordance with the methods identified in Table F-1.  Collected groundwater 
samples will be transported to North Creek Analytical or other licensed laboratory for analysis.   

 

The reporting limits (RL) listed in Table C-1 are typical for the proposed analytes.  The RL is 
defined as the lowest reproducible concentration at which a chemical can be accurately and 
reproducibly quantified for a given sample.  The RL can vary from sample to sample depending 
upon the sample size, matrix interferences, moisture content and other sample specific 
conditions.  The RLs typically correspond to the lowest calibration standard and generally reflect 
the lowest concentration at which an analyte can be accurately and reproducibly detected by the 
analytical method used. 

 

Data Quality Indicators 
Data Quality Indicators (DQI) are established by the data quality objectives and includes 
precision, accuracy, representativeness and completeness.  The data must be of sufficient 
technical quality to determine whether contaminants are present and whether the pose a threat 
to human health and the environment.  An assessment of data quality is based upon quantitative 
(precision, accuracy and completeness) and qualitative (representativeness and completeness) 
indicators.  Definitions of these indicators and the applicable QC procedures are described below. 

 

Precision 

Precision measures the reproducibility of measurements under a given set of conditions.  
Specifically it is a quantitative measurement of the variability of a group of measurements 
compared to their average values.  Analytical precision is measured through matrix spike/matrix 
spike duplicate samples and laboratory control samples/laboratory control sample duplicates for 
organic analyses and through duplicate samples for inorganic analyses.  Analytical precision is 
expressed at the relative percent difference (RPD) between matrix spike/matrix spike duplicates, 
laboratory control samples/laboratory control sample duplicates and duplicates.  Analytical 
precision measurements will be performed at a minimum of one per each group of analyses.  Field 
duplicates will be collected and analyzed at a minimum frequency of 5 percent per group of 
analyses.  Laboratory precision will be evaluated against laboratory quantitative RPD criteria 
listed below. 

Accuracy 

Accuracy indicates how close the measured value is to the true value.  The accuracy of chemical 
tests results in assessed by “spiking” samples with known concentrations of standards 
(surrogates, blank spikes or matrix spikes) and establishing an average recovery of that standard.  
Accuracy measurements on matrix spike samples will be performed at a minimum of one in twenty 
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samples per matrix analyzed.  Blank spikes will also be analyzed at a minimum of one in twenty 
samples per matrix analyzed.  Surrogate recoveries will be determined for every sample analyzed 
for organics.  Laboratory accuracy will be evaluated against quantitative matrix spike and 
surrogate spike recovery criteria presented below. 

Representativeness 

Representativeness measures how closely the measured results reflect the actual concentration 
or distribution of the analytes in the matrix sampled.  The sampling plan, sampling techniques and 
sampling handling procedures have been developed to ensure representative samples are 
collected. 

Completeness 

Completeness is defined as the percentage of measurements made that are judged to be valid 
measurements.  Results will be considered to be valid if all the precision, accuracy and 
representiveness objectives are met and if the RLs are sufficient for the intended use of the data.  
The target completeness goal for the Landfill groundwater monitoring is 95 percent. 

 

Quality Control Procedures 
The following quality control procedures will be followed. 

Field Quality Control 

Field QC for the groundwater monitoring sampling will include the following: 

• Field duplicates will be collected at a minimum of 5 percent per matrix sampled  

• Temperature blanks will be included with each shipped cooler 

 

Laboratory Quality Control 

The laboratories designated QC personnel are responsible for ensuring that the laboratory 
implements all routine internal QA/QC procedures.  At a minimum, the laboratory QC procedures 
for the groundwater monitoring will include the following: 

• Instrument calibration and standards as defined in the laboratory standard operating 
procedures 

• Data Valadation 

• Laboratory blank measurements at a minimum of 5 percent or one per twenty samples 

• Accuracy and precision measurements as defined above at a minimum of 5 percent or 
one in twenty per matrix. 

Corrective Actions 
If routine QC audits by the laboratory result in discovering unacceptable conditions or data, 
actions specified in the laboratory standard operating procedures will be taken.  Specific 
corrective actions should include but are not limited to: 

• Identifying the source of the violation 

• Reanalyzing samples if holding time criteria permit 

• Resampling and reanalyzing 
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• Evaluating and amending sampling and analytical procedures 

• Accepting data and flagging to indicate the level of uncertainty 

If unacceptable conditions occur, the laboratory will contact the AESI project manager to discuss 
the issues and determine the appropriate corrective action.  All corrective actions taken by the 
laboratory will be documented in writing by the laboratory and included in the data package 
submitted. 
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Table C-1  Analytical Methods for Groundwater 

Analyte 

Water Quality 
Standard for 
the State of 
Washington 

WAC173-200 PQL (mg/l) 

Method 
Detection 

Limit (mg/l) Analytical Method 

pH  6.5-8.5 NA NA EPA Method 150.1 

Specific Conductivity 700 umhos/cm 1 us/cm ____ EPA Method 120.1 

Absorbable organic 
halogens 

____   EPA Method 650B 

Total Organic Carbon ____ 2 0.303 EPA Method 415.1 

Calcium ____ 0.25 0.036 EPA Method 200.7 

Magnesium ____ 0.5 0.018 EPA Method 200.7 

Sodium 20 mg/L 0.25 0.25 EPA Method 200.7 

Potassium ____ 2 0.255 EPA Method 200.7 

Iron 0.30 mg/L 0.15 0.062 EPA Method 200.7 

Manganese 50 ug/L 0.01 0.0011 EPA Method 200.7 

Arsenic 0.05 ug/L ____ 0.00005 EPA Method 6020 

Chromium Total 50 ug/L 0.001 0.00015 EPA Method 200.8 

Zinc 5 mg/L 0.01 0.00313 EPA Method 200.8 

Chloride 250 mg/L 0.4 ____ EPA Method 300 

Sulfate 250 mg/L 0.4 ____ EPA Method 300 

Nitrate 10 mg/L 0.2 ____ EPA Method 300 

Nitrite 1 mg/L 0.2 ____ EPA Method 300 

Ammonia ____ 0.1 ____ EPA Method 350.3 

Alkalinity ____ 5 ____ Standard Method 2320B 

Total Dissolved Solids 500 mg/L 1 ____ Standard Method 2540C 

Bicarbonate ____ 1 ____ Standard Method 2320B 

Note: 1) Secondary Standard 

 

 
 
 



 

 

 
Attachment D 

Portable Landfill Gas Analyzer Specifications 
  



 

Appendix H, Attachment D  Portable Landfill Gas Analyzer Specifications  
 D-1 

  



 

Appendix H, Attachment D  Portable Landfill Gas Analyzer Specifications  
 D-2 

 
 



 

 

 
Attachment E 

Residential Methane Mitigation Design 
  



 

Appendix H, Attachment E  Residential Methane Mitigation Design  
 E-1 

 



 

Appendix H, Attachment E  Residential Methane Mitigation Design  
 E-2 

 



 

Appendix H, Attachment E  Residential Methane Mitigation Design  
 E-2 

 
 



 

  

 
Attachment F 

Proposed Plat Covenant 
  



 

Appendix H, Attachment F  Proposed Plat Covenant  
 F-1 
 

F-1 of Appendix H 
 

Proposed plat covenant to be recorded with final Bakerview Plat. 
 
Tract 999 as shown on the plat contains a former wood waste landfill that operated under the 
name of Go East Landfill from 1979 to 1983.  The Go East Landfill stopped taking landfill 
material in 1983.  This landfill has been formally closed as described in the Go East Landfill 
Closure Plan available at Snohomish County Health District.   
 
All homes constructed within 100 feet from tract 999 shall include “Residential Methane 
Mitigation” as shown in “Attachment E” of Appendix H of the closure plan or an approved 
alternative design by Snohomish Health District. 
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WASTE EXCAVATION, SCREENING, AND DISPOSAL PLAN  

Overview 
In accordance with the conditions set forth below and to the maximum allowed by SHD’s 
representative, all excavated landfill material is to be relocated to the top of the 
remaining landfill.  This document presents the plan for Waste Excavation, Screening, and 
Disposal Plan at the Go East Landfill during completion of landfill closure, if and as required.  
The Go East Landfill has not accepted waste since 1983.  The final requirements for closure are 
now being completed in accordance with the applicable regulation for a limited purpose landfill 
as per the Solid Waste Handling Standards, Washington Administrative Code (WAC) Chapter 
173. 

Preparation of Waste Excavation & Disposal Plan 
This plan has been prepared under the direction of Mr. Ken Nilsen, Professional Engineer 
registered in the State of Washington.  Mr. Nilsen’s Washington Professional Engineer 
registration number is 25427.  Signature and professional stamp are located on the last page.  

Overview of the Excavation 
An irregular-shaped area containing waste materials along the perimeter of the landfill will be 
excavated during site closure grading.  To the extent possible, the excavated waste1 material 
will be relocated to the top of the remaining landfill.  However, any hazardous waste and 
possibly some sand material may be screened and removed from the material prior to placing 
on top of the landfill.  The excavated area will then be backfilled with structural fill material to 
accommodate future land development options.  These areas of earthen structural fill will be 
compacted to 95% of the modified Proctor maximum density using ASTM-D1557 (per the 
Geotechnical Engineering Report).  The footprint and boundary of the landfill will be reduced 
and therefore will represent a reduction of area previously impacted by storm water infiltration.  
The waste between the existing perimeter of the landfill (0 foot depth line) and inward toward 
the landfill to a waste depth of about 15 feet, or all landfill material as or may be required to be 
removed from the developed area (lots/street areas), will be removed and replaced with 
structural fill.  The excavation may extend several more horizontal feet inward and then continue 
at roughly a 1½:1 slope up to meet existing grade (actual slope may vary to ensure a safe 
working environment).  A new perimeter gravel-filled trench will become the boundary of the 
capped landfill, about 6.4 acres.  The existing landfill area is approximately 9.6 acres.  The 
irregular-shaped area to be excavated (between the 0 foot depth line and the limit of excavation) 
represents approximately 3.2 acres.  Roughly 52,000 cubic yards of material will be excavated 
and located onto the landfill area.  Refer to Appendix D for plans of the proposed landfill area.   

To date there have been over 65 soil test logs excavated into the landfill with depths to over 
25 feet deep for the purpose of inventorying the type of debris and depths of material contained 
in the landfill.  Individual soil logs are recorded by the geotechnical engineer observing the 

                                                 
1 There is nothing in the WAC or RLW precluding a landfill owner from relocating landfill waste as needed to 
complete a landfill closure. 
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excavations and are all contained in Appendix A of the closure plan.  There are no reports of 
hazardous materials encountered in any of these soil logs.  Any hazardous materials that may 
be encountered will be separated out by the screening operation and safely stored in a 
container on-site until disposed of appropriately.   

Existing Material and Debris Screening 
Portions of waste material that are excavated will be temporarily placed on the landfill area for 
manual sifting and processing to separate hazardous waste or to reclaim sand material that may 
be used for foundation material under the geomembrane.  Once the debris has been screened 
and the acceptable materials inspected, tested, and verified as non-contaminated these 
materials shall be placed in non-structural fill areas on the remaining landfill and covered per the 
landfill cover system requirements in Section 4 of this report.   

The area to the west of the proposed detention/water quality treatment pond will be used as the 
landfill debris screening location for any materials needing to be screened.  .   

All excavated “wedge” materials will be visually inspected for any asbestos, including board and 
tiles, and on-site swab testing for lead paint will be performed on painted boards.  A certified 
asbestos professional will be on-site to visually inspect excavated materials, as needed.  Any 
materials with detectable levels of lead and asbestos or any organic materials will be handled 
appropriately in accordance with the current solid waste handling standards as outlined in WAC 
173-350.  These items will be temporarily stored in a separate container on-site and then 
bagged in plastic if required before being transported off-site for proper disposal at an off-site 
licensed solid waste disposal facility.  

To control and contain dust during excavation materials can be sprinkled with water from an on-
site hydrant or water tank.  The Washington State Department of Ecology (DOE) best 
management practice (BMP) for dust control shall be followed and can be found in Volume IV of 
the DOE’s 2005 Stormwater Management Manual for Western Washington (DOE’s 2005 
SWMMWW).  This BMP can also be used for controlling dust due to disturbance of other areas.  
The BMP also discusses other ways to control potential dust such as covering stockpiles with a 
wind-resistant fabric. 

Subject to the foregoing provisions and restriction, landfill materials will be relocated to the top 
of the remaining landfill to the maximum extent feasible.  Burned and unburned wood, untreated 
wood debris including stumps, limbs, or other wood excavated from the landfill will be replaced 
back into the landfill if testing shows it contains no contaminants, preservatives, and 
carcinogens, and its pH is within acceptable range.  All newly logged or cut wood (trees) will be 
hauled offsite and disposed of.  Newly cut wood including tree branches, etc., that can be 
chipped may be reused onsite for surface stabilization and ground covering. 

Excavated mineral soils will be tested for contamination (see Table G-4 in Closure Plan Report, 
as taken from Volume IV of the DOE’s 2005 SWMMWW) and pH level and if acceptable, will be 
reused and placed back on the landfill.  Suitable excavated mineral soils from areas outside the 
landfill in combination with imported structural fill material, if needed, will be placed and 
compacted back into the excavated areas in accordance with Section 3.5.5 of this report and 
the Geotechnical Engineering Report.  These replaced mineral soils will be tested for the seven 
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heavy metals (lead, arsenic, iron, etc.) at the following rate:  one sample for every 500 cubic 
yards for the first 2,500 cubic yards of soil and then one sample approximately every 2,500 
cubic yards thereafter.  If in the event changes in color, texture, or other characteristics are 
observed that indicate a possible different source of the soil, a sample will be taken even when 
the frequency exceeds the one per 2,500 cubic yards.  More sampling may be required if field 
testing indicates that additional assessment is needed due to high levels of one or more of the 
seven metals.   

Stockpile Area Requirements 
All imported soil materials will typically be placed directly into the designated location.  Material 
storage areas may be located as needed to facilitate construction and minimize haul distances.  
Imported materials that may need to be stockpiled and used for closure improvements include, 
but are not limited to, quarry spalls for culvert inlet/outlet slope protection and for filling gabions 
or other toe-of-slope protection, gravel material for construction and access roads, soil cover 
layer material, and structural fill.  In areas where future settlements are critical, stockpiles of soil 
may be used for pre-loading purposes.  More information on pre-loading the landfill area can be 
found in Section 4.5 of the report.   

Structural Fill Placement 
Structural fill is recommended in areas of utility trench backfill, and in “wedge areas” of waste 
excavation.  Structural fill will be placed in accordance with Sections 9.0 and 10.0 of the 
Geotechnical Engineering Report for this project.  Loose fill will be removed to the depth of 
disturbance and the upper 12 inches of exposed ground will be compacted to a firm and 
unyielding condition.  If the sub-grade contains too much moisture to adequately re-compact, 
the area to receive fill should be blanketed with gravel or quarry spalls to act as a capillary break 
between the new fill and the existing subgrade. 

Monitoring & Documentation 
The owner shall retain a qualified professional engineer to oversee the excavation program.  
The results of excavation event will be compiled into a data report that will be submitted to SHD, 
quarterly.   

 

 

 

 

 

 
 
______________________________________ 
Kenneth H. Nilsen, Washington Professional Engineer  
Registration Number 25427 
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ENGINEER’S CONSTRUCTION COST ESTIMATE 

Overview 

PACE Engineers has prepared a preliminary Cost Estimate related exclusively to the events to 
support the Closure of the Landfill, in accordance with WAC 173.350 regulations.  The final 
costs will be determined at a later date, based on the Final Construction Plans, Approved 
Construction Specifications of the pending Closure Report, as well as Contractor Bidding.  
Generally, this preliminary estimate captures the major events required to close the landfill. 

General Sequence of Construction Milestone Events; 

 Access to and Protection of the Site 
 Clearing, Grubbing, and Rough Grading  
 Storm Water Management 
 Screening, Excavation, and Disposal of Materials 
 Finish Grading and Placement of Cap Systems 
 Landscaping and Hydro-seeding 

 

Cost Estimate 

Preliminary Engineers Cost Estimate:  $650,000 
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STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
Northwest Regional Office • 3190 160th Ave SE • Bellevue, WA 98008-5452 • 425-649-7000 
711 for Washington Relay Service • Persons with a speech disability can call 877-833.6341 

 
November 23, 2011 
 
 
 
Mr. Mike Young, M.S., R.S.  
Snohomish Health District  
3020 Rucker Avenue, Suite 104  
Everett, WA 98201-3900 
 
Dear Mr. Young: 
 
Subject: Go East Landfill 
 
As you requested, Ecology reviewed the revised closure plan for the Go East Landfill, dated 
October 28, 2011 and the accompanying cover letter that responded to our August 16, 2011 
comment letter. While some of our concerns were addressed, issues remain that have not been 
adequately addressed. 
 
We understand that SHD plans to require a permit for the Go East Landfill closure under the 
authority of Chapter 3.1 of the county's Sanitary Code, Section VI. Permit Required, which states: 
... a permit may be required for any activity that substantially alters an existing closed or 
abandoned landfill. Plans and specifications for the proposed alteration shall be submitted to and 
approved by the Health Officer. 
 
We also understand the SHD is requiring that the Go East Landfill activities comply with the 
applicable sections of WAC 173-350-400 Limited purpose landfill. 
 
This letter discusses the permit application process and then lists our comments on the most 
recent closure plan. 
 
Permit Application Process 
 
The permit application process described in WAC 173-350-710 states that once the jurisdictional 
health department (JHD) determines an application is complete, the JHD shall refer a copy to 
Ecology for review and comment. Because the Go East Landfill closure is not a typical project the 
permit application review process has not proceeded in a typical fashion. Ecology, the SHD, and 
the facility owner have been meeting, reviewing draft documents, responding to agency 
comments, and reviewing revised drafts over the past two to three years. 
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Ecology feels it is appropriate for the SHD to make a determination about the completeness of 
the permit application as it now stands. If SHD does not believe it is complete, we recommend 
you ask the owner to provide the missing elements. When SHD has a complete application, 
forward it to Ecology for review. Ecology will review the application for conformity with the 
applicable laws and regulations and recommend for or against the issuance of a permit within 
forty-five days of our receipt of a complete application. 
 
In our opinion, as indicated in the comments below on the closure plan revision, the owner has 
not yet provided all of the required elements of a permit application for the proposed activity at 
the Go East Landfill. The major elements that are missing are: 
 

• An acceptable waste excavation, screening, and disposition plan. 
Appendix I was added. 

• A current sampling and analysis plan (SAP) for groundwater and surface water 
monitoring that includes sampling procedures, analytical methods, data evaluation, 
and reporting if SHD requires sample collection prior to construction. It must be 
prepared by a licensed professional and stamped. The SAP must be updated when 
new wells are installed. 
Appendix H was added to cover this. 

• A work plan for installing new wells. 
Two new wells to be constructed were shown on plans per State requirements 
under direction of licensed geologist. 

• A post-closure cost estimate for a period of 20 years or a time frame determined by 
the Health District. 
Included in Appendix F. 

• Evidence that the owner meets the requirements set forth in WAC 173-350-600(3)(f) 
for the financial test/corporate guarantee financial assurance instrument option. 
See page 37 of 38 of LFCP and Appendix J. 

• Post-closure operation and maintenance plan that describes how to operate, 
maintain, inspect, and repair the facilities, including the landfill cover, pond, 
drainage, and gas control systems. 
See Appendix F. 

 
It may not be possible for the owner to complete some of the required items at this time. 
Examples are 1) preparation of a work plan for installing the additional wells, 2) revising the SAP 
after the new wells are installed, and 3) preparing a detailed post-closure operations and 
maintenance plan. The completion of these items, and possibly others, could be made permit 
conditions.  No comment, Item 3 is completed. 
 
October 28, 2011 Closure Plan Revision 
 
Following are our comments on the October 28, 2011 Go East Landfill closure plan revision. 
 
General Comments 
1. The closure plan does not acknowledge Ecology's comments that only inert materials can be 

used in structural fill and that all excavated waste that is not recycled or reused (such as for 
structural fill) must be disposed at a permitted facility.  Ecology maintains the position that 
waste excavated from the perimeter cannot be disposed of onsite. 
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Perimeter landfill material is being used as structural fill on the landfill to provide final grades 
to comply with current landfill surface grade of min. 2% (recommend 5%) slopes towards the 
detention pond.  Some sands will be screened and used for foundation for geomembrane.  
Some clean wood to be chipped and used for cover in landscaped areas.  Any hazardous 
materials such as asbestos, lead paint wood, treated wood, etc. (as directed by SHD) will be 
screened, removed from landfill, and stored in containers onsite until it is transported offsite to 
an approved facility.  The goal is to minimize handling of landfill material for worker safety and 
minimize waste being removed from the site to reduce impacts to the adjacent 
neighborhoods.  Further discussion is included in the LFCP. 

2. We recommend the facility continue groundwater sampling and analysis before site 
improvements to monitor any trends in the groundwater and surface water before, during 
construction activities, and after site closure. 
 
If Appendix H is considered to be the Sampling and Analysis Plan under WAC 173-350-500 
for groundwater, it must be prepared by a licensed professional and stamped.  We 
recommend the contractor that is responsible for the quarterly sampling and data evaluation 
prepares this document.  Once the additional wells are installed this document will need to be 
revised to stay current.  Consider making this a permit condition. 
 
The facility owners indicate they plan to make a case to reduce or cease monitoring after two 
to three years.  Although the landfill closure will help decrease infiltration of precipitation into 
the waste, if the waste is in contact with groundwater, releases to the environment may still 
continue which could have long term monitoring implications.  We recommend SHD make 
clear to the owner that it is premature to count on approval of such a request at this time. 
This is included in the LFCP. 

3. As we previously commented, in accordance with WAC 173-350-600(6)(a)(i) the post-closure 
cost estimate must be for a period of 20 years or a time frame determined by the Health 
District.  Ecology sees no reason to deviate from the 20 year period at this time.  In the future, 
if the owner demonstrates to the Health District's satisfaction that the landfill is stable and 
protective of human health and the environment, the fund duration can be changed. 
Although this landfill has not received waste for over 30 years, the plan includes this. 
We recommend SHD consider carefully the length of the post-closure period and the 
corresponding amount of financial assurance needed.  Post-closure activities will include 
operation, inspection, maintenance and repair of the cover, pond, drainage, and gas systems 
as well as groundwater, surface water, and landfill gas monitoring. 
Includes post closure period of 20 years unless a shorter period is proven. 
The current owner should be required to demonstrate financial assurance for the entire post-
closure period that SHD determines is appropriate.  If a home owners' association exists at a 
later time and the required post-closure funds are in place, the Health District could consider 
allowing the transfer, of financial responsibility. 
It is a condition of approval. 

 
Specific Comments  
Cover/response letter 
1. Item 1, Groundwater Monitoring:  The installation of the monitoring wells will need a work 

plan for SHD approval before implementing.  Depending on the well design, a variance may 
be necessary from Chapter 173-160 WAC, which will require additional processing time.  The 
SHD should tell the facility the timeframe needed for agency review.  The work plan should 
show the proposed locations, justification for the locations, design and construction 
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materials, decontamination procedures, logging of geologic materials, well development, 
management of any residual drilling materials and well development water, record keeping, 
timing of the project, surveying and final report, as a minimum.  The work plan should be 
prepared by a licensed professional who meets the requirements of Chapter 18.220 RCW, 
Geologist.  Since these wells will not be installed until cover improvements, consider making 
this a permit condition.  The monitoring network cannot be determined to be adequate until 
these wells are installed and evaluated. 
Two new wells are to be installed per State requirement and under direction of a licensed 
geologist. 

2. Item 4.  Sampling:  There is no response to Ecology's statements that: 
• Non-inert waste must either be disposed off-site in a permitted landfill or recycled/reused 
• Material that cannot be recycled or used as structural fill will need to be sent offsite to a 

permitted solid waste facility. 
The non-inert landfill material such as clean wood and tree branches, will be either chipped 
and reused onsite or reused in the landfill to create final grades to comply with current WAC 
requirements. 

3. Item 7.  Financial Assurance:  Financial assurance for the post-closure period is not 
mentioned.  The owner must estimate post-closure costs and provide financial assurance. 
Included in Appendix F. 

 
Closure Plan 
1. Section 3.4.  Site Setbacks:  Applying the requirement of WAC 173-350-400(3)(i) for a 

setback of 100 feet between the landfill and the property boundary at this facility means there 
should be 100 feet between the edge of the closed landfill and the new housing lots. 
This requirement is for “active” landfill and not a closed landfill.  This landfill has not been 
active for over 30 years. 

2. Section 3.5.1 Landfill Debris Screening Plan:  Ecology's previous comment that non-inert 
waste cannot be used as structural fill was not addressed.  Ecology's previous comment that 
material that cannot be recycled or used as structural fill will need to be sent offsite to a 
permitted solid waste facility was not addressed. 
The landfill material is being used to create final grades that comply with current WAC 
requirements.  See further discussion in the LFCP. 

3. Section 10 Post-Closure Operations and Maintenance Plan:  By the time the landfill 
closure is completed, the owner needs to have developed a detailed post-closure plan of 
operations.  It should specify how to operate, maintain, inspect, and repair the facilities, 
including the landfill cover, pond, drainage, and gas control systems.  The table for pond 
operations and maintenance in Appendix F would be part of the plan. 
Plan is included in Appendix F. 

4. Section 10.2.1.  Overview:  It is not appropriate that the surface water comply with WAC 
173-350-500 because this section is specific to groundwater, although at this site the 
groundwater discharges to surface water.  It may be more appropriate to acknowledge 
surface water monitoring as part of the environmental monitoring for the site to monitor the 
groundwater to surface water flow path. 
See Appendix H, page 7 of 35.  WAC 173-201A is referenced. 

5. Section 103.1 Schedule, last sentence:  What does the term "once annually" mean? Does 
this mean one time, or annually? 
Revised. 
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6. Section 10.4 Financial Assurance Plan:  Until a cost estimate for post-closure is developed, 
we will not know if the owner qualifies for the corporate guarantee financial assurance 
mechanism. 
Cost is included in plan.  See section 9.5 of LFCP. 

 
Appendix II. Monitoring Program and Procedures  
 
1. Page 1:  According to WAC 173-350-500(1) Groundwater monitoring Professional 

qualifications, "All reports, plans, procedures, and design specifications required by this 
section shall be prepared by a licensed professional in accordance with the requirements of 
Chapter 18.220 RCW."  This includes the sampling and analysis plan under WAC 173-350-
500(4).  It is unclear if what is presented here is conceptual or if it is intended to meet this 
section of the regulation.  As submitted, it does not meet this requirement. The groundwater 
sampling and analysis plan should be a stamped document.  We recommend the contractor 
who is responsible for the quarterly sampling and data evaluation prepares this document. 
Plan has been prepared by a P.E. and has been stamped. 

2. Page 1, first paragraph, last sentence:  The landfill is being classified as a limited purpose 
landfill, not a woodwaste landfill.  There is no woodwaste landfill category in chapter 173350 
WAC. 
Changed. 

3. Page 1, fourth paragraph, third sentence: The plan indicates the impacts to groundwater 
from precipitation infiltration will be reduced with this design. The design will help decrease 
the infiltration into the waste, but if the waste is in contact with groundwater, releases to the 
environmental may still continue. 
Ok. 

4. Page 2, third paragraph, fifth bullet:  It would be more appropriate to state that the intrawell 
and interwell comparison is used to determine if the landfill is impacting groundwater not 
adjacent lands. 
Revised. 

5. Page 2, Information Included in this Monitoring Plan, Section 3:  This mentions the plan for 
groundwater monitoring following Phase 2.  We recommend the continuation of monitoring 
of the existing wells and surface water on site.  The purpose of the sampling and analysis 
plan is to provide information on the current monitoring at the site.  The plan would be 
updated when additional wells are installed but the current monitoring should be approved 
by the SHD.  It is unclear if any sampling is being conducted now.  Having information 
before, during and after site improvements is recommended to evaluate trends. 
Until the closure plan is approved, there is no assurance implementing a draft of the plan is 
meaningful.  Once the plan is approved monitoring can begin. 

6. Page 5, Propose Landfill Methane Gas.  Control Monitoring, Overview, second paragraph: "This 
should ensure and prevent gas migration ..."  This is probably intended to say "This.should 
prevent gas migration ..." or "This should ensure the prevention of gas migration ..." 
Ok, done. 

7. Page 5, Methane Vent Trench Design: 
• A figure or plan should be provided for better understanding of what is being proposed. 
• Information about the monitoring units should be provided. 
Provided.  See D-1 for similar unit to be used. 

8. Page 5, Monitoring of Gas Levels:  The SIM needs to approve the ending of gas vent 
monitoring. 
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Yes, see Appendix H, page 4 of 35, last sentence. 
9. Page 6, Home Protection:  We recommend not including the drawing in Attachment E, but 

rather, require the homebuilder to hire a qualified professional engineer to design the gas 
bathers beneath the homes.  The design should be approved by the SHD or other 
responsible county agency. 
A sample design that has been used on multiple similar applications is included and 
alternatives are also acceptable. 

10. Page 6, Documentation, first paragraph, last sentence:  In addition to levels at the perimeter 
being below the lower explosive level, there should not be an increasing trend in gas 
concentrations. 
See Appendix H, page 4, last paragraph. 

11. Page 6, Proposed Ground Water Monitoring System, Overview 
• Third bullet:  It appears a word is left out in this sentence; it should be revised.  

Fixed. 
• Fourth Bullet:  The phrase "new baseline" is confusing.  We recommend substituting 

"additional".  The rest of this bullet pertains to reducing or eliminating the groundwater 
monitoring program.  This will need SHD's approval when appropriate. 
Revised. 

12. Page 7, Location of Existing Well Network:  The listing of the well construction should 
indicate the screen length and the elevation of the top and bottom of the screen interval.  
Another column could be added that indicates the sampling device for each well. 
Added on plans. 

13. Page 8, Schedule:  Even though there has been some monitoring of the site over the last 
30+ years, the monitoring has not met the requirements of WAC 173-350-500.  This 
regulation was promulgated in 2003 and only recently has this site been required to meet 
these regulations.  It may also be premature to indicate monitoring will continue two years 
after closure when post closure under this regulation is 20 years. 
The sentence has been reworded to require SHD approval. 

14. Page 8, Documentation:  Data evaluation should be more developed with a discussion of 
the statistical procedures.  See WAC 173-350-500(5).  This is to be approved by the SHD 
during the permitting process. 
Sentence added. 

15. Page 8, Overview for Surface Water:  It may be more appropriate to indicate the surface 
water monitoring will collect the same parameters as groundwater but surface water results 
will be compared to the surface water quality standards of Chapter 173-201A WAC.  This 
section did not provide any sampling procedures for surface water.  The sampling procedure 
needs to be compatible with standards that are to be met. 
Reference added. 

16. Page 8, Locations for Surface Water:  There is no figure located in Appendix C that shows 
the surface water monitoring locations.  Appropriate revisions should be made. 
Locations have been added to the plans, sheet 1. 

17. Page B-1, Attachment B, Groundwater Sampling Methodology:  This section should provide 
more detail on the following, as a minimum: 

• Field inspection. 
• Equipment list. 
• Calibration of field equipment. 
• Examples of field logs, calibration form and chain-of-custody form. 
• General health and safety and persona] protection equipment. 
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• We recommend dedicated sampling devices be installed in the wells if possible and 
low flow purge and sample techniques.  Bailers are not recommended. 

• Purged water should be disposed away from the well head.  If there is a release of a 
hazardous substance, the water should be containerized and disposed of off-site. 

• During purging, parameters should be monitored for stabilization.  The plan indicates 
which field parameters will be monitored but should include the range of values that 
will be considered stable before a sample is collected. 

• Bottles and preservation should be included. 
• More detail on storage and shipment. 
• It is unclear if metals will be collected as total or dissolved. .Unfortunately the 

regulations are not specific.  If total metals are collected, turbidity and total 
suspended solids should be collected. 

References added to various sections of the LFCP.  Testing supplies, bottles, etc. are set up 
by the testing lab. 

18. Page C-1, Attachment C:  Data validation should be part of the QA/QC. 
QA/QC added and included in C-2. 

19. Page C-4, Table 1: 
• The table is missing bicarbonate and total dissolved solids, which are included in the 

list of parameters to be tested according to WAC 173-350-500(4)(i). 
Added. 

• Columns titled "Groundwater Cleanup Level" and "EPA Drinking Water Standard" 
should be deleted.  The standards that should be listed are the groundwater quality 
criteria of Chapter 173.200 WAC.  These are the standards that are used to evaluate 
landfill' performance (WAC 173-350-500(4)(k)).  These standards have been 
updated and can be found at http://www.ecy.wa.govibiblio/9602.html.  See Appendix 
A in this publication.  Table 1 should be corrected to these criteria. 
Done. 

• The analytical methods to be used are Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, US EPA Publication SW-846 or other test methods 
approved by the health district.  See WAC 173-350-500(4)(j).  We recommend using 
SW 846 methods or methods that can be considered equivalent. 
Table revised. 

 
Please contact us if you have questions about these comments. You can reach Madeline at 
425-649-7015 or madeline.wall@ecy.wa.gov and Sally at 425-649-7089 or 
sally.safioles@ecy.wa.gov. 
 
Sincerely, 

 

http://www.ecy.wa.govibiblio/9602.html
http://ecy.wa.gov/
mailto:safioles@ecy.wa.gov


 
STATE OF. WASHINGTON 

 
DEPARTMENT OF ECOLOGY 

 
Northwest Regional Office • 3190 160th Avenue SE • Bellevue, Washington 98008-5452 • 

(425)649-7000 
 
 
August 16, 2011 
 
 
 
Mr. Mike Young, M.S., R.S.  
Snohomish Health District  
3020 Rucker Avenue, Suite 104  
Everett, WA 98201-3900 
 
Dear Mr. Young: 
 
Subject: Revised Go East Landfill Closure Plan 
 
As you requested in your July 13, 2011 letter to the Department of Ecology (Ecology), Ecology 
Waste 2 Resources staff reviewed the Go East Landfill Closure Plan, revised June 15, 2011.  
We addressed your questions regarding the plan's adequacy in the comments below.  We also 
commented on additional issues we feel are important. 
 
The Closure Plan is a conceptual document.  Before any closure construction begins, detailed 
plans, specifications, and a Construction Quality Assurance plan must be submitted to the 
Snohomish Health District (SHD) for review and approval.  We also recommend that SHD 
review any future property development plans for landfill impacts to the development and 
development impacts to the landfill. 
 
Section 9 of the Closure Plan states that landfill closure is not expected to occur for 4 to 7 years.  
We recommend the SHD consider what concerns, if any, they have about approving a plan now 
that won't be implemented for several years. 
 
Snohomish Health District Questions 
 
1. Is the ground water monitoring system adequate to meet the requirements of WAC 173-350-

500?  Are there sufficient numbers of monitoring wells at appropriate locations, given that 
monitoring well number 4 was reported dry?  The sample plan also included sampling of a 
spring to represent ground water, is this allowed under WAC 173-350? 

a) Is the ground water monitoring system adequate to meet the requirements of WAC 
173-350-500?  Are there sufficient numbers of monitoring wells at appropriate 
locations, give that monitoring well number 4 is dry? 
The two sections that pertain to these questions are WAC 173-350-500(2)-site 
characterization and (3)-system design.  To clearly show that a plan meets the regulations, 
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the facility should include the regulation by subsection and the elements within the 
subsection and how they meet that requirement or provide a checklist of the location in the 
document where the subsections are addressed.  In the case of this landfill, where a 
regulation is retroactively being applied, some elements such as subsurface investigation 
under the proposed landfill footprint would be difficult and therefore would not be 
applicable.  The site characterization is limited due to this.  The site characterization 
provided is an adequate overview of the geology and hydrogeology given the retroactive 
application of the regulation.  However, the monitoring plan does not appear adequate and 
needs more explanation and more monitoring points.  Looking at Figure 2 in Appendix B, 
monitoring well MW-4 and spring SP-1 appear to be located downgradient but MW-4 is dry 
and SP-1 as a viable monitoring point for early detection is questionable.  See the following 
comment.  A cross-section that includes MW-4 should be included. 
 
Other Observations: 
 

o From the cross-sections it appears the base of the refuse is in ground water. Closure 
may help infiltration and direct exposure of waste but the potential for releases to the 
environment will exist. 

o Appendix B, page 6:  calculation of the ground water flow rate is not correct, it 
should be 0.4 feet per day.  Using the numbers they provided the formula should be 
velocity=hydraulic conductivity x gradient/porosity: 

 
• 3 feet/day x 0.02/0.15 = 0.4 feet per day.  Revision made 

 
b) The sample plan also included sampling of a spring to represent ground water, is this 

allowed under WAC 173-350? 
 

The regulation requires ground water monitoring wells.  Any deviations from the regulation 
will require a variance (WAC 173-350-700(7). 
 
Looking at the cross sections provided in Appendix B, Figure 5, SP-1 appears to be seeping 
out of the glacial lacustrine unit down slope from the contact area of the advance outwash 
and glacial lacustrine where the ground water monitoring wells are installed.  SP-1 water 
quality could have very different geochemistry and could also incorporate overland flow of 
surface water that could introduce other contaminants.  The regulation requires monitoring 
wells.  Using a spring would require a variance from the regulation.  If access is an issue, 
drive points should be installed at the base of the landfill area that would intercept ground 
water at the contact with the advance outwash and the lacustrine units.  The advance 
outwash aquifer appears to be the aquifer that would provide the earliest detection of a 
release. 
 
Other subsections that have not been addressed adequately for ground water are:  WAC 
173-351-500(4)-sampling and analysis plan, WAC 173-351-500(5)-ground water monitoring-
data analysis, notification and reporting; this includes the statistical analysis.  Comments 
are: 

– The proposed monitoring includes gas, ground water and surface water.  An 
environmental monitoring plan needs to be submitted.  What is provided only 
mentions proposed locations and parameters but does not provide information on 
sample collection, quality assurance quality control etc.  A sampling, analysis and 
monitoring plan has been added, Appendix H. 

– Section 10.2.4 discusses the documentation of the results of the monitoring but does 



Mike Young 
August 16, 2011 
 

\\k-datasvr4\project\P09\09382.00 Go East\Doc\Landfill Closure Plan\APPENDICES\Appendix L-2 DOE Letter 8-16-2011.docx 

not indicate the frequency of submittals to the health district.  Included in Appendix H 
– We recommend EPA's Unified Guidance for the statistics.  Ok 

 
2. Is the storm water detention pond and water quality treatment pond proposed on the landfill 

allowed under WAC 173-350, or would this require a variance? 
 
The regulation does not prohibit a storm water detention or water quality treatment pond on 
the landfill.  The pond, however, must be designed and constructed in a manner that does 
not compromise the integrity of the cover system.  The main concern for the Go East landfill 
is the integrity of the geomembrane beneath the pond.  The closure plan describes 
excavating the pond into the existing waste, rather than placing it on top of added fill.  This 
will help minimize settlement in the pond area.  The pond design includes a double 
geomembrane liner.  Ecology has significant concerns about the design of the cover system 
including the area beneath the ponds, as discussed below under "Additional Comments".  If 
the cover system concerns are addressed, adequate inspection and maintenance are 
conducted, and financial assurance to cover inspection, maintenance, and repairs is in place, 
the presence of the storm water pond would be allowed under chapter 173-356 WAC.  Ok 
 
Another issue pertaining to the ponds is the prevention of storm water run-on.  In 
accordance with WAC 173-350-400(3)(d)11, the cover design must not allow storm water 
run-on from areas outside of the cover footprint.  The closure plan is not clear as to whether 
or not run-on is prevented from flowing across the landfill cover to the storm water ponds. 
Grading plan precludes run-on from areas outside the cover footprint. 
 

3. Will the plan to excavate waste from the landfill, screen and dispose of unusable waste, 
reuse the wood waste fraction, test and reused soil as structural fill comply with the 
requirements of WAC 173-350, or other laws such as MTCA? 
 
The only materials that can be re-used as structural fill are inert materials as described in 
WAC 173-350-990 — either listed materials or materials that have been demonstrated to 
meet the criteria for inert waste. 
 
Section 3.5.1 of the closure plan states, "Material that can be re-used as structural fill 
includes, but is not limited to: concrete, unburned wood, metals, plastics, bricks, gravel, 
glass, rubber and soil".  Of this list, unburned wood, plastics, and rubber are not listed inert 
wastes, nor are they likely to meet the criteria for inert Waste. If they are not inert wastes, 
they must either be disposed off-site in a permitted landfill or recycled/reused. 
All permitted landfill materials are planned to be reused on the landfill unless they are 
required by SHD to be removed from site. 
 
On page 14, the frequency of collecting soil samples is discussed.  The rate of testing is 
described as, "one sample for every 500 cubic yards for the first 2,500 cubic yards of soils 
and then one sample approximately every 2,500 cubic yards thereafter."  We recommend 
the frequency also be based on observed characteristics of the soil.  For example, if 
changes in color, texture, or other characteristics are observed that indicate a possible 
different source of the soil, a sample should be taken even if it results in a frequency greater 
than one per 2,500 cubic yards. 
A sentence has been added to this effect.  Also, the plan requires a professional to be on-
site and oversee the relocation work. 
 
Table GA — Recommended Parameters and Suggested Values for Determining Reuse and 
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Disposal Options — aligns well with MTCA Method A Soil Cleanup Levels for Unrestricted 
Land Uses.  There are, however, some differences: 
 

• Chromium, total.  Table GA value is 42 mg/kg.  Method A has two values.  Chromium 
VI is 19 mg/kg and chromium III is 2,000 mg/kg. 

• PAHs (carcinogenic).  Table G.4 gives a range of 0.1 to 2.0 mg/kg.  Method A has 
one value of 0.1 mg/kg. 

• Method A includes several additional organic compounds. 
 

We recommend SHD review the MTCA Method A table and decide if the landfill materials 
are likely to contain the compounds that are not included in Table G.4. 
 
We understand that the facility owners want to minimize off-site hauling of materials.  Any 
material that cannot be recycled or used as structural fill, however, will need to be sent off-
site to a permitted solid waste facility. 
To maximum extent possible the plan is to reuse all landfill material by just relocating it 
within the landfill as required to meet the grading requirements for the closure.  This also 
minimizes worker exposure to landfill waste and minimizes impact to the adjacent 
communities (dust, noise, traffic through community, etc.). 
 

4. The landfill closure proposal includes maintaining a 2:1 slope on the PIE side.  The applicant 
made a design change that includes terracing the waste and applying a soil cap, this 
changes the values of the slope stability model, which now shows it meets their factor of 
safety, is this adequate to meet WAC 173-350? 

 
Although we reviewed the revised (May 26, 2011) Subsurface Exploration, Geologic 
Hazards, and Geotechnical Engineering Report prepared by Associated Earth Sciences, 
Inc. (AESI), we do not have the geotechnical engineering expertise to fully evaluate the 
report.  If you feel the need for a full evaluation of the geotechnical report, we recommend 
SHD contract with an engineering firm that has geotechnical engineering expertise. 
A third party review was accomplished by Snohomish County PDS. 
 
WAC 173-350-400 does not specify an acceptable Factor of Safety (FS).  The FS values 
calculated by AESI for this project, 1.8 for static conditions and 1.1 for seismic conditions, 
are consistent with those recommended by Koerner and Daniel in Final Covers for Solid 
Waste Landfills and Abandoned Dumps"2. 

 
Additional comments 
 
5. Cover Design 

As stated in Section 4.3 of the Closure Plan, the presumptive design for the final cover of a 
limited purpose landfill is: 
 

• Cover System 
 

The proposed Cover System 1, from the top down, consists of 
– 6 inches minimum of vegetative soil cover 
– 2 feet of compacted soil (permeability less than lx10-6 cm/sec) 
– 30 mil geomembrane liner 
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– 6 - 12 inches foundation layer 
– 2 10 feet soil fill, as required to achieve proposed grades 

 
Ecology's primary concern with the proposed design is the compacted soil layer on top of 
the geomembrane.  Compacting soil on top of a geomembrane will likely damage the 
geomembrane.  The presumptive remedy requires a minimum of two feet of earthen material 
(not compacted) with at least the top 12 inches capable of sustaining native vegetation. 
Compaction is not planned over the geomembrane. 

 
• Cover System 2 
 

This is the cover system proposed for the area of the storm water pond.  The proposed 
Cover System 2, from the top down, consists of 

– 6 inches minimum of vegetative soil cover 
– 2 feet of compacted soil (permeability less than 1x10-6 cm/see) 
– 30 mil upper geomembrane 
– 6 inches of foundation material (upper foundation layer) with a monitoring pipe 
– 30 mil lower geomembrane 
– 6 - 12 inches of foundation material (lower sub-grade layer) 

 
As with Cover System 1, a compacted soil layer should not be placed on top of the 
geomembrane.  For the pond, the cover material and thickness should be chosen based on 
protecting the geomembrane and supporting the desired plant growth.  Also consider the 
possibility that repairs to the liner may be necessary at some time in the future. 
 
The upper foundation layer (between the geomembranes) is shown as "low permeable 
material" on Detail 2 of the cross sections (Sheet 2 of 2), Because this layer is used for 
monitoring for leakage from the pond above, the material should be permeable to allow 
liquid to flow to the monitoring point where it can be detected. 
Sand is to be used as layer between the geomembranes. 
 

• Cover System 3 
 

For this cover system, the compacted soil layer is appropriate.  The vegetative soil layer is 
proposed to be a minimum of 6 inches deep.  We recommend a depth of 12 inches so that 
plant roots have more room and may be less likely to = tur e ow permeable soil layer. 
Establishing plant growth on the slope is critical for erosion control. 
Agreed, also an alternative cover 3 system using a product called “Closure Turf” may be 
considered on the slope. 
 
The 4-inch horizontal pipe in the bench drains should be perforated.  We assume this is the 
intent, but it isn't stated.  Yes 
 

6. Landfill Gas 
 

• Our previous comments on landfill gas at the Go East Landfill still apply.  The proposed 
landfill gas collection trench is described as extending vertically to the depth of existing 
landfill debris at the perimeter of the reduced landfill area, or about 15 feet.  Figures in 
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the submitted reports show the depth of the waste as significantly greater than 15 feet 
throughout much of the landfill, Landfill gas could migrate from the landfill into 
surrounding native soil at greater depths, bypassing the collection trench.  Although it 
appears from monitoring results that methane concentrations are not high, methane may 
be present at greater concentrations at locations not tested, and unknown subsurface 
pathways may exist. 
 

• The placement of an impermeable cover will change the gas migration pathways.  How 
will this be monitored for?  Four 24/7 monitors will be placed in vaults around the landfill 
for monitoring for gas. 
 

• Ecology does not expect the proposed vent pipe in the middle of the landfill to effectively 
influence gas control.  This will be eliminated. 
 

• Monitoring for four months in manholes is not long enough to make a determination 
about gas safety.  Monitoring is to continue quarterly until it is shown gas levels are less 
than 5% and declining. 

 
• If housing units are constructed near the landfill, greater precautions will be required 

than if no nearby structures were planned.  Such precautions could include monitoring 
permanent gas probes between the edge of waste and proposed structures, installing 
methane monitoring devices in new structures, and installing gas migration barriers 
beneath structures.  Gas mitigating design is required for all homes within 100 feet of the 
landfill parcel. 
 

7. Financial Assurance 
 

• The post-closure cost estimate must be for a period of 20 years or a time frame 
determined by the Health District [WAC 173-350-600(6)(a)(i)] Ecology sees no reason to 
deviate from the 20 year period at this time.  In the future, if the owner demonstrates to 
the Health District's satisfaction that the landfill is stable and protective of human health 
and the environment, the fund duration can be changed. 
 
• A detailed cost estimate for closure and post-closure is required.  And provided 
• The current owner's assumption that another party will carry on the post-closure 

care (that is a future home owners' association) is not appropriate.  The current 
owner should be required to demonstrate financial assurance for the entire post-
closure period, that is, for 20 years.  If a home owners' association exists at a later 
time and the required post-closure funds are in place, the Health District could 
consider allowing the transfer of financial responsibility.  With an estimated 5-year 
build out post closure activities will not be turned over to the HOA for at least 5 
years.  It is expected within this period most of the monitoring requirements will be 
concluded.  Continuing activities will include surface and pond maintenance. 

• The Closure Plan proposes to use the financial test/corporate guarantee as the 
financial assurance instrument for closure and post-closure.  Ecology recommends 
the Health District require proof that the company qualifies for this option before 
approving the closure plan.  The detailed estimate of the costs of closure and post-
closure are necessary to determine whether or not the company qualifies.  
Estimates are provided in the LFCP.  A surety bond is the most likely instrument 
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used for the quarantee. 
8. Construction Quality Assurance 

 
We recommend the owner be required to hire a construction quality assurance (CQA) 
manager experienced with landfill construction, including the installation of geomembranes. 
This is included in the plan. 
 

9. Deed Notifications and Covenants 
 
WAC 173-350-400(6)(g) requires the owner or operator to record the landfill location as part 
of the deed after closure.  There may also be applicable local requirements pertaining to 
deed notifications.  A covenant is being recorded on the plat. 

 
Please contact us if you have questions about these comments.  You can reach Madeline at 
425 649-7015 or madeline.wall®ecy.wa.gov and Sally at 425-649-7089 or 
sally.safioles®ecy.wa. gov. 
 
Sincerely, 
 
 
 
 
Madeline Wall, P.E. Sally Safioles, LHG 
Waste 2 Resources Program Waste 2 Resource Program 
 
cc: Peter Christiansen, Ecology Waste 2 Resources Program 
 
11 Limited purpose landfills shall be constructed in accordance with a design that: (i) will 
prevent flow onto the active portion of the landfill during the peak discharge from a twenty-five-
year storm, as defined in WAC 173-350100 [WAC 173-350-400(3)(d)1 
 
The "active portion" does not only refer to when the landfill was actively receiving waste.  It also 
refers to closed areas: "Active area" means that portion of a facility where solid waste recycling, 
reuse, treatment, storage, or disposal operations are being, are proposed to be, or have been 
conducted WAC 173350-100. (emphasis added.) 

http://ecy.wa.gov/
http://ecy.wa.gov/


Mike Young 
August 16, 2011 
 

\\k-datasvr4\project\P09\09382.00 Go East\Doc\Landfill Closure Plan\APPENDICES\Appendix L-2 DOE Letter 8-16-2011.docx 

2 Robert M. Koerner and David E. Daniel, Final Covers for Solid Waste Landfills and 
Abandoned Dumps, ASCE Press, 1997.' 
 

(A) An antierosion layer consisting of a minimum of two feet (60 cm) of earthen material of 
which at least twelve inches (30 cm) of the uppermost layer is capable of sustaining 
native vegetation, seeded with grass or other shallow rooted vegetation; and 

(B) A geomembrane with a minimum of 30-mil (.76 mm) thickness, or a greater thickness 
that Is commensurate with the ability to join the geomembrane material and site 
characteristics such as slope, overlaying a competent foundation. 



 
 
 
 

 
 
January 14, 2014 
 
 
 
 
Marty Panhallegon, President  
PACE Engineers, Inc. 
11255 Kirkland Way, Ste 300 
Kirkland, WA 98033-6715 
 
Subject:  Conditionally Approved Revised Plans for Go East Landfill Closure  
 
Dear Mr. Panhallegon: 
 
Snohomish Health District (SHD) conditionally approves the revised Go East Landfill Closure Plan, 
which includes a new Grading and Drainage Plan for the landfill on three sheets dated 12/20/2013, 
a response letter from Steve Calhoon of the same date, and information received from Gary East 
regarding Financial Assurance dated 12/23/2013.  These most recent plans include revisions to the 
Go East Landfill Closure Plan that was originally conditionally approved in our letter of 2/17/2012.  
The revisions in the current Grading and Drainage plans dated 12/20/2013, include the delineation 
of where "Dynamic Compaction" will occur, which is now proposed under the water quality pond 
and under the related drainage structures.  The new plans also include a simplification of type 3 
landfill cover, which eliminates bench construction and returns to a uniform 2: 1 slope.  Based on the 
new information provided, the amended plan is approved at this time with the following conditions: 
All conditions of this "Conditional Approval " are addressed in Section 2. 1.2 Closure Requirements 
of the LFCP. 
• Provide evidence of SEPA compliance as required by WAC 173-350-715(1)(e).  Snohomish 

County Planning and Development Services will be the lead agency for this project.  Snohomish 
Health District may provide additional comments after they have made the SEPA threshold 
determination. 
SEPA review in process. 

• Prior to construction permit issuance for landfill closure and/or Bakerview plat construction 
activities, SHD must approve the Financial Assurance  (FA) documentation as described in your 
plan and WAC 173-350-400(8).  A condition of LFCP see Secti9n 9.5 Financial Assurance Plan. 
The cost estimate for post closure must include monitoring and maintenance associated with the 
landfill for 20 years after the date when SHD verifies that closure maps and a statement of fact 
were recorded with the county auditor as per WAC 173350-400(6)(h). A new post closure 
monitoring cost estimate may be considered when substantial evidence is provided that the 
landfill is stable and monitoring can be reduced. 
Included in LFCP.  See Appendix F, page 7 of 10. 

• Provide a copy of any plat covenants that will address the requirement to provide gas safety 
construction mitigation measures for homes surrounding the landfill, as shown in the closure 
plan.  The covenant must also include any future obligations of landfill maintenance and financial 
assurance responsibilities. 



January 14, 2014 
Mr. Marty Panhallegon 
PACE Engineers, Inc. 
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Included in LFCP.  See Appendix H, Attachment E-1 and F-1.  Post Closure requirements are 
included in Appendix F. 

• Provide a gas mitigation plan to be used in the event methane gas discharge exceeds 5% by 
volume, after the closure activity is complete at one or more of the vents.  The plan must include 
what additional measures could be taken, such as installing an active gas collection system in 
order to maintain gas discharge levels below the LEL at the property line (or proposed property 
line) and include what additional monitoring would be done at off-site structures. 
Piping is being constructed as part of the LFCP that would be converted to an active system as 
discussed in Section 7.4.. The piping is stubbed into four monitoring structures sized and 
designed to accept blowers for a forced air system should it become necessary. 

• Provide a final work plan for installing the additional ground water monitoring wells as 
recommended by Washington State Department of Ecology. 
See LFCP Section 8.3, two (2) new wells will be installed where shown on the site drawing under 
the supervision of a licensed geologist and in accordance with State requirements. 

• Obtain other permits and approvals to meet all local, state or federal requirements in effect at the 
site, including but not limited to, Snohomish County grading permit, Storm water discharge 
permits. 
This is a requirement of the LFCP.  See Section 2. 1. 2 Closure Requirements, "Special Closure 
Requirements "(b). 

• Provide a specific storm water pond operation plan and design drawings.  This plan would 
include how leaks will be found using the proposed monitoring system and how to repair the 
liner, along with the estimated cost.  The operation plan should include the inspection checklist in 
Appendix F arid any other information that may be helpful to future owners. 
Included in Appendix F. 

• Additional construction details are needed in the Waste Excavation , Screening and Disposal 
Plan, Appendix I when the contractor has been selected.  This plan needs to include the 
following specifics for waste handling:  See Appendix  I 
o Provide a construction layout map for location of waste piles, screens , product piles, and 

over piles.  Include maximum size of piles, footprint and height.  Include access road 
construction and surface water control. 
Location on site plan just uphill from the detention pond.  Also, see Section 3.6.7 for 
preliminary project construction sequence. 

o Describe how waste will be stored until test results are reviewed and approved. 
 

o Although all waste excavated will be kept inside the landfill area, provide any change in plans 
where waste could be taken off-site for disposal or recycling. 
Yes. 

o Describe how large the active area (uncovered debris) of the landfill will be at any one time.  
We want to minimize the amount of waste exposed to reduce chimney effect for fire potential 
and water infiltration from precipitation. 
See proposed preliminary construction schedule sequence Section 3.6. 7. 

o Provide the job site contacts and location where documentation will be kept for review. 
See Section 2. 1.2 for job trailer and document requirements . 

o Include a notification requirement that SHD inspects the excavation prior to clean fill 
placement, in order to verify all excavated waste has been removed to natural soil. 
See Section 2. 1. 2 Closure Requirements, page 7, Requirements for job trailer and 
schedule. 

 
 

SHD cannot support the construction, or any development , of the current property the landfill 
occupies until evidence is proved that the landfill has been closed according to state and local solid 



January 14, 2014 
Mr. Marty Panhallegon 
PACE Engineers, Inc. 
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waste regulations.  Fulfillment of said conditions above would allow SHD to issue a permit for the 
substantial alteration of the Go East landfill, as described in Snohomish Health District Sanitary  
Code Solid Waste Handling Regulations, Chapter 3.1 (VI).  PDS recommendations cover this 
concern. 
Please note that this letter of conditional approval will become invalid if the closure plans are 
changed, or if a permit for landfill alteration is not applied for within 1 year from the date of this letter.  
In the event that a plan re-submittal is required a copy of the complete plans, new permit  · 
application and payment of the required plan review fees would be needed. 
 
If you have any questions about these comments, please contact me at 425.339.8765.  
 
Sincerely, 
 
 
 
 
Mike Young, MS, RS Senior Sanitarian 
Solid Waste and Toxics Program 
 
 
c: Steve Calhoon, Senior Principal Planner, PACE Engineers, Inc. 

Tom Rowe, Snohomish County Planning & Development Services 
Madeline Wall, WA State Dept of Ecology, 3190 - 160th Ave SE, Bellevue, WA 98008-5452 
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TECHNICAL MEMORANDUM

Date: August 5, 2016 Project No.: 1661103
To: Mr. Kevin Plemel MPA, RS Company: Snohomish County Health District

From: Chad Darby, Frank Shuri, PE

cc: Email:
RE: GO EAST LANDFILL CLOSURE PLAN TECHNICAL REVIEW

AIR QUALITY FUGUITIVE DUST IMPACT ANALYSIS

1.0 INTRODUCTION
Golder has conducted an evaluation of air quality impacts for the Go East Landfill closure in Snohomish

County, Washington (Project) as part of a 3rd party review of the Landfill Closure Plan dated October 28,

2015 (the LFCP). Based on the Snohomish County Planning and Development Services letter dated June

14, 2016, fugitive dust and particulate matter generated from construction activities associated with landfill

closure was identified as one of the areas in need of additional environmental review. The assessment

presented in this memorandum will include a discussion of sources of fugitive dust and proposed

mitigation measures.

2.0 BASIC FUGITIVE DUST AND PARTICULATE INFORMATION
Particulate emissions from landfill closure activities generally result from vehicle exhaust, vehicle

generated road dust, wind erosion, and soil disturbance in combination with wind movement. Vehicle

exhaust is mitigated by the standards that vehicle manufacturers must meet for engine design. No

additional mitigation is expected to be necessary for vehicle exhaust. Vehicles also create dust by tracking

dirt in or out of the site as well as re-suspending any dust already on the roads. Fugitive dust is generated

when wind velocities reach a critical level at which surface materials are stripped and become airborne.

This can occur on uncovered storage piles or ground that has been freshly disturbed.

3.0 MITIGATION OF FUGITIVE DUST EMISSIONS
The following discusses mitigation measures that are appropriate for this project. Many of these are

already included in the Landfill Closure Plan.

3.1 Road Dust
Road dust can be generated from tires that are tracking material as well as dust on the road that becomes

resuspended when disturbed by tires. To minimize dust from these sources, the Closure Plan has

proposed a number of mitigation measures that meet best management practices. These include:

http://www.golder.com/
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 Watering: Water trucks will be used to ensure that surfaces are not dusty. This is a standard 
industry practice to minimize dust from roadways and disturbed surfaces. (Closure Plan p. 4) 

 Vegetative buffer: Only 10 acres of the 40 acre property will be devegetated for the landfill 
closure. Fugitive dust is typically heavy and settles relatively nearby. The dense tree canopy 
and vegetation remaining around the perimeter of the site will provide a screen around the 
closure activities to help mitigate the drift of fugitive dust from the property. (Closure Plan p. 21) 

 Earthen materials will be obtained on-site: To minimize off-site vehicle travel, the project is 
proposing to use on-site earthen materials for backfill and grading. This will reduce track-
in/track-out of material and off-site road dust generation. (Closure Plan p. 5) 

 Track-out control: The facility will have a stabilized construction entrance consisting of coarse 
rock that cannot be tracked off the property and will also help remove soil from tires. The 
Closure Plan also indicates that there will be a wheel wash station. (Closure Plan p. 9) 

 Hours of Operation: Hours of activity will be limited to 8 a.m. to 5 p.m. which reduces the 
number of hours of dust generation and therefore the overall amount of generation. (Closure 
Plan p. 5) 

Several additional measures are also recommended. These represent the best practices of the industry 

and include the following:  These additional measures have been added to Section 3.6.3. Air and Odor 

Control Activities in the LFCP.   

 Speed limits on-site: Vehicle speed affects the disturbance of dusty road surfaces. For 
both safety and dust control, vehicles should limit on-site speeds to 15 mph. 

 High Wind Closures: Earthwork operations should be curtailed during dry, windy 
conditions when mitigation measures (such as watering) cannot be effectively 
implemented. Road dust is easily generated during dry conditions and can remain 
airborne for a long distance during high winds. Curtailment of dust-generating activities is 
a standard surface disturbance best practice when other mitigation measures are no 
longer effective. 

 Training: The construction manager should provide training and regular debriefings of 
crews on the importance of implementing and maintaining fugitive dust control measures. 
This includes the importance of ongoing observations to determine if conditions have 
deteriorated or a mitigation measure is ineffective or not being used properly. 

 Inspections: On-site workers should conduct a daily inspection to ensure that mitigation 
measures are remaining effective and that there are no areas of inadequate dust control. 

These mitigation measures represent the best practices of the industry for reducing road dust impacts 

from closure construction, and fugitive dust from road travel should be minimized to the extent practicable. 

3.2 Fugitive Dust Emissions from Wind Erosion 
Fugitive dust from wind erosion results when wind exceeds a threshold friction velocity that will suspend 

erodible material from a surface. Wind erosion is most severe on storage piles of fine material due to the 

pile profile and the availability of erodible material. The Closure Plan includes several best management 

practices that should minimize wind erosion to the extent practicable. These include: 

 Storage Pile Covering: Any exposed piles of soil or landfill material will be covered when 
not being worked with visqueen and sandbags. (Visqueen is a thin plastic sheet). (Closure 
Plan p. 4) 

Golder  

Associates 
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 Limiting Disturbed Areas: The area of the landfill being worked on will be limited to one 
acre at a given time. (Closure Plan p. 5) This will significantly reduce the amount of 
surface area that can produce dust. The site consists of 40 acres, so this limited 
disturbance area will represent only a small portion of the site. 

 Covering Disturbed Areas: Exposed landfill areas will be covered at the end of each 
working day with visqueen and anchored with sandbags. (Closure Plan p. 5) This will 
prevent wind erosion when the site is not actively being worked. 

 Vegetative cover: Once final grading is concluded, the site will be revegetated as soon 
as possible to secure soils from wind and water erosion. (Closure Plan p. 24) 

 Other best management practices: Several of the practices discussed previously for 
dust control from roads will also reduce dust from disturbed areas. These include 
watering, maintaining a vegetative buffer, limiting hours of operation, implementing high-
wind closures, training, and inspections. 

The limitation to one acre of disturbance and the effort to cover storage piles and landfill areas when not in 

use exceed standard practices on many projects. These relatively restrictive efforts represent best dust 

management practices and will have a significant impact on reducing emissions from the site. 

4.0 CONCLUSIONS 
The Go East Landfill Closure plan includes a number of actions that will be taken to mitigate fugitive dust. 

These represent best management practices for dust control. We recommend adding best management 

practices of establishing on-site vehicle speed limits, curtailing operations in high winds during dry 

conditions, conducting training on minimizing fugitive dust, and ensuring that there are daily inspections of 

mitigation measures. In aggregate, these actions will reduce fugitive dust emissions to minimal levels. 

With the proposed additions, the Closure Plan represents best management practices that are consistent 

with other sites where fugitive dust is mitigated in a well-controlled manner. Golder's opinion is that the 

proposed mitigation measures, when implemented properly, will result in insignificant off-site impacts from 

fugitive dust.  All additional recommended mitigation measures have been added to requirements in the 

LFCP.   

GOLDER ASSOCIATES INC. 

 
Chad Darby 
Senior Consultant 

Frank S. Shuri, LG, LEG, PE 
Principal and Practice Leader 
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August 5, 2016 Project No. 1661103

Mr. Kevin Plemel MPA, RS
Snohomish County Health District, Environmental Health Division
3020 Rucker Avenue, Ste 104
Everett, WA 98201

RE: GO EAST LANDFILL CLOSURE PLAN ENVIRONMENTAL ASPECTS REVIEW

Dear Mr. Plemel:

Golder Associates Inc. has conducted an evaluation of the environmental aspects of the Go East Landfill
closure in Snohomish County, Washington (Project) as part of a 3rd party review of the Landfill Closure Plan
dated October 28, 2015 (the LFCP). Based on the Snohomish County Planning and Development Services
letter dated June 14, 2016, potential environmental impacts associated with landfill closure were identified
as an area requiring additional environmental review. The assessment presented in the following sections of
this letter will discuss potential environmental impacts, mitigation measures proposed in the LFCP, and
deficiencies (if any) in the proposed plans together with additional or alternative approaches to adequately
mitigate potential risks.

1.0 INTRODUCTION
Adverse environmental impacts from closed landfills can be grouped into several broad categories:

 Direct exposure of the waste to the environment

 Contamination of groundwater

 Contamination of surface water

 Release of landfill gases

Specific regulatory requirements and design standards, in this case WAC 173-350-400 Solid Waste
Standards for Limited Purpose Landfills, fall into one of these categories.

Each of these categories will be discussed in more detail in the following sections of this document, together
with the ways in which the Landfill Closure Plan addresses the associated risks. Where potential
deficiencies have been identified, these will be described, together with supplemental or alternative
approaches to address the deficiency.

In general, although most of the materials disposed of in the Go East Landfill appear to consist of inert
construction debris, the regulatory agencies have determined that this facility should be closed under the
requirements of WAC 173-350-400 (Limited Purpose Landfills)1 rather than the less stringent

1 Washington Administrative Code 173-350-400. Solid Waste Standards for Limited Purpose Landfills.
Statutory Authority: Chapter 70.95 RCW. WSR 03-03-043 (Order 99-24), § 173-350-400, filed 1/10/03,
effective 2/10/03.] 

http://www.golder.com/
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WAC 173-350-410 (Inert Waste Landfills)2. This is appropriate given the limited record keeping typical of 
landfill operations during the time that the Go East Landfill was operational. However, based on the 
absence of any observed release of contaminants via the pathways listed above during the time period 
since operations, it is likely that the LFCP includes an implicit degree of conservatism that applies to each of 
the following discussions. 

2.0 DIRECT EXPOSURE OF WASTE TO THE ENVIRONMENT 

2.1 Exposure Mechanisms 
Direct exposure of waste presents risks associated with contact by humans or biota, dispersion by wind or 
surface water, and physical hazards (e.g., for construction debris). Assuming that the waste is covered, 
direct exposure typically results from one of the following mechanisms: 

 Erosion 

 Slope failure 

 Excessive subsidence 

2.2 Erosion 
Erosion results from excessive surface water flows physically removing the landfill cover. The LFCP 
minimizes the potential for erosion in the following ways: 

1. The surface slopes over approximately 2/3 of the post-closure landfill area will range from 
2% to 5%. These low slopes will limit the velocity surface water flow in these areas to low 
levels which will not significant ability to erode the cover soils. 

2. The waste in this relatively flat area will also be covered by a geomembrane, which would 
provide an effective erosion barrier. Even if the overlying 2-foot thickness of cover soil were 
to be entirely removed by erosion, the geomembrane would prevent waste from being 
exposed. 

3. The 2H:1V slope at the northeast corner of the landfill area will be covered with 2 feet of 
low-permeability soil and 1 foot of vegetative soil, for a total thickness of 3 feet. This 
provides a large physical thickness of soil that would need to be penetrated to expose 
waste. 

4. The permeability requirement of the 2-foot-thick soil layer on the 2H:1V slope is 1 x 10-7 
centimeters per second (cm/sec) or less. With natural soils, as proposed in the LFCP, this 
value is difficult to achieve unless the soil contains a significant fraction of clay, which in 
turn imparts cohesion to the soil mass and thereby increases its resistance to erosion. 

5. The 2H:1V slope includes horizontal benches at 50-foot horizontal intervals. Water flowing 
down the slopes will be intercepted by these benches and drained laterally to the north edge of 
the cover. This will limit the downslope velocity, hence erosion potential, that the runoff can 
obtain. 

6. All areas of the landfill cover will be revegetated. Although the type of vegetation has not 
been specified at this stage of the design, it is assumed to comply with the WAC 173-350-
400 requirement for "grass or other shallow rooted vegetation" (LFCP Section 4.3). This 
type of vegetation will reduce the potential for erosion by reducing flow velocities across the 
cover surface and binding the surficial soil layer into a more erosion-resistant mass. 

7. Runoff on the cover surface will be controlled with the water quality and sediment ponds 
and buried discharge pipe. On the 2H:1V slope, specific flow channels will be established 

                                                           
2 Washington Administrative Code 173-350-410.  Inert Waste Landfills. Statutory Authority: Chapter 70.95 
RCW. WSR 03-03-043 (Order 99-24), § 173-350-400, filed 1/10/03, effective 2/10/03.] 
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and will be lined with rock to prevent erosion. Examples include the 50-foot benches and 
the downslope drainage channel at the north edge of the landfill cover. 

8. The volume of water that could potential cause erosion will be limited to that which falls 
directly on the cover. The surface water design for the surrounding area (2% slopes away 
from the landfill) will divert surface water away from the cover area so that there is no run-on. 

9. The cover areas will be clearly visible by the local residents so that any incipient erosion can 
be identified early and repairs made before a significant problem develops. 

2.3 Slope Failure 
Most of the landfill area is relatively flat, and therefore slope failure risks are associated only with the 2H:1V 
northeast facing slope. A slope stability analysis was performed for the LFCP (Appendix A), which 
concluded that factors of safety for this slope were above acceptable values for both static and seismic 
loading conditions. The strength and unit weight parameters used in the analysis appear to be reasonable 
and the required factors of safety are consistent with industry standard of practice. The peak ground 
acceleration used as the basis for seismic loading has a probability of exceedance of less than 10% in 50 
years, based on the 2014 USGS hazard map of the U.S. (http://pubs.usgs.gov/sim/3325/), which is 
considered reasonable for this type of landfill. 

2.4 Excessive Subsidence 
The proposed geomembrane and soil cover systems are capable of accommodating settlement and 
subsidence that normally occurs over broad areas of closed landfills. Several feet of subsidence over a very 
short horizontal distance would be required to rupture and offset the cover layers sufficiently to expose the 
underlying waste. This type of excessive subsidence would result from the presence of a large (several feet in 
dimension), undetected void closure to the surface. The presence of such a void is unlikely because of the 
nature of the debris placed in the landfill and the methods of placement and covering with soil. There has been 
no evidence of this type of subsidence on the landfill surface over the approximately 30 years since closure. 

2.5 Evaluation of Approach to Prevent Direct Exposure of Waste 
The measures described above represent the standard of practice for landfill closure covers and address the 
pertinent regulatory requirements. No deficiencies were identified with respect to waste exposure risks. 

3.0 CONTAMINATION OF GROUNDWATER 

3.1 Site Groundwater Conditions and Mitigating Measures 
Groundwater below or adjacent to a closed landfill becomes contaminated if the following conditions and 
processes are present: 

1. There are contaminants in the waste material. 

2. Water enters the landfill, either from upgradient groundwater or from infiltration of surface 
precipitation. 

3. The water comes in contact with the waste and leaches the contaminants. 

4. The groundwater flows out of the landfill and into the surrounding geohydrologic system. 
 
In practice, preventing groundwater contamination at a closed landfill generally consists of methods to 
address process 2 above, namely preventing inflow of water to the waste. 
 
Based on field investigations presented in Appendices A and B of the LFCP, the waste sits on a layer of sandy 
advance outwash deposits that in turn sit above a thick, low-permeability glacial lacustrine deposit. Geologic 
cross sections presented in Appendix B indicate that the groundwater in the outwash deposits is generally 
below the elevation of the waste, except possibly in the northeastern corner of the landfill. The waste materials 
were disposed of within a pre-existing ravine that drained to the northeast. As a result, spring SP-1 appears to 

http://pubs.usgs.gov/sim/3325/),
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represent not only groundwater discharge in the northeastern portion of the landfill, but probably most of the 
landfill area. This water is considered a perched layer on top of the lacustrine deposit (Appendix A) and 
therefore by implication not connected to the deeper regional groundwater system. The hydrogeologic studies 
(Appendix B) conclude that "recharge of the ground water system in advance outwash deposits is likely from 
infiltration of precipitation". Water quality measurements from Spring SP-1 at the toe of the steep slope at the 
northeast corner of the landfill indicate only very slight impacts from waste materials. 
 
Infiltration will be controlled by constructing low-permeability covers over the waste. On the flat portion of the 
landfill, a geomembrane cover will be installed as an infiltration barrier. Geomembranes when properly installed 
are essentially impermeable and have been successfully used as moisture barriers since the 1980s. The 
geomembrane system proposed in the LFCP meets the minimum technical requirements of WAC 173-350-400; 
however, we believe that the proposed material is not the most suitable choice to provide longevity, and the 
design and construction methods introduce a significant risk of damaging the geomembrane and significantly 
degrading its ability to prevent infiltration. These deficiencies and proposed alternatives will be discussed at the 
end of this section. 
 
The other aspect of preventing groundwater contamination is monitoring to detect any contamination at an 
early time so that appropriate remedial measures can be implemented. The existing groundwater monitoring 
system (Section 8.3) includes two upgradient and two downgradient monitoring wells. An additional two 
downgradient wells will be installed as part of landfill closure. Since groundwater chemistry in seeps can 
change rapidly due to exposure to the atmosphere, the new monitoring wells MW-5 and MW-6 will provide 
more direct groundwater quality results immediately upgradient of the discharge point at SP-1. This system is 
considered appropriate for monitoring groundwater at this facility. 

3.2 Evaluation of Approach to Prevent Groundwater Contamination 
The measures described above represent the standard of practice for landfill closure covers and address 
the pertinent regulatory requirements. This review, however, has identified several deficiencies in the 
proposed approach: 

3.2.1 Geomembrane Material 

Deficiency 1: The current design utilizes a polyvinyl chloride (PVC) geomembrane. PVC obtains its flexibility 
through the incorporation of plasticizing agents. Over time, exposure to weather, oxidizing conditions, and 
other adverse factors, the geomembrane may lose these oxidizers, causing it to deteriorate. Burial under a soil 
cover will extend the life of a PVC geomembrane, but it is still considered to be in the range of 10s of years; 
one manufacturer states on their website that "In buried applications, PVC can provide a service life of over 20 
years" http://www.coloradolining.com/products/pvc.htm . Because of the difficulty and disruption replacing a 
liner system in a residential setting like the proposed project, an alternative type of geomembrane material 
should be used. 

 

Alternative Approach 1: Several geomembrane materials which have much longer service lives than PVC 
are commercially available. These include high density polyethylene (HDPE), linear low density poly ethylene 
(LLDPE), XR-5 (a proprietary polymer manufactured by Seaman Corporation), and polypropylene (PP). Of 
these materials, we recommend LLDPE for this project. This material has very high resistance to chemicals 
and weathering. It also has very favorable mechanical properties, particularly high elongation prior to failure, 
which means that it can accommodate settlement, irregular surface geometries, and other mechanical strains 
without rupturing. HDPE should not be used, as it can cold flow and develop holes around areas of higher 
loading. XR-5 is a high-performance liner material that would perform well, although it may not be as cost-
effective as LLDPE. PP has not been widely used and therefore does not have the performance record of 
the other materials. The minimum available thickness of LLDPE is typically 40 mils; sometimes a 60-mil 
sheet is used to facilitate the thermal welding that is necessary to join the panels of this material. The 
installer should be consulted to determine the most cost-effective approach. Because of relatively flat slopes 
of the landfill surface, smooth sheet can be used, although textured sheet may be required on the 
sideslopes of the pond to provide the necessary friction to support the soil layer; these details should be 
evaluated as part of the final design process.  Although the PVC liner system meets the current WAC  

http://www.coloradolining.com/products/pvc.htm
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requirements, with this recommendation for change from a PVC linier to LLDPE liner, the LFCP has been 
updated and now includes the use of LLDPE for the linier on this project.  References to PVC have been 
replaced with LLDPE material and the contents of Appendix E have been replace with the specifications of 
LLDPE material.  (See Section 4.4 of the LFCP and Appendix E) 

3.2.2 Geomembrane Seam Testing 

Deficiency 2: Destructive tests of liner seams are included in the Construction Quality Assurance (CQA) 
Plan. These tests involve cutting out a section of seam and patching the resulting hole with a piece of the 
same type of geomembrane. These patches can be a source of weakness and future leakage in the 
geomembrane. Destructive tests were used for extensively in the early days of geomembrane construction, 
when only smooth, low friction liner sheet was available and minimum seam strengths needed to be verified 
so that the liner did not pull apart on slopes due to tensile loading. With the advent of high-friction textured 
geomembrane, or on flat slopes such as those at the Go East Landfill, high seam strengths are not 
necessary, and destructive testing can adversely affect the performance of the geomembrane as a moisture 
barrier. 

Alternative Approach 2: Most LLDPE geomembrane seams will be produced using an apparatus which 
produces two welded tracks about an inch apart, leaving an open channel that can be pressurized with air 
to verify that the seam is continuous and adequately strong. All such seams should be tested in accordance 
with ASTM method D5820-95(2011) "Standard Practice for Pressurized Air Channel Evaluation of Dual 
Seamed Geomembranes". In geometries where the track welding equipment cannot be used, the extrusion 
welding process is used to join adjacent geomembrane panels. All extrusion welded seams should be 
tested in accordance with ASTM method D5641-94(2011) "Standard Practice for Geomembrane Seam 
Evaluation by Vacuum Chamber".  Specifications for the use and testing of LLDPE has been included in 
Appendix E of the LFCP. 

3.2.3 Geomembrane Cushion Layer 

Deficiency 3: The design does not include a geotextile cushion layer above the geomembrane to minimize 
the risk of puncture when the overlying soil is placed. Unless this soil is very fine with no large or angular 
particles, there is a risk of puncturing the geomembrane as the soil is placed and spread. 

Alternative Approach 3: A geotextile layer should be placed directly above the geomembrane to reduce 
the risk of puncture. A 12 oz/sy or heavier non-woven needle punched polypropylene geotextile is 
recommended.  The use of a geomembrane cushion has been added in the LFCP as suggested or the use 
of site sands could also provide the suggested cushion.  (See Section 4.4.1.3 of the LFCP) 

3.2.4 Soil Placement Methods 

Deficiency 4: The LFCP proposed to place soil above the geomembrane in a maximum loose lift thickness 
of 12 inches (e.g., section 4.4.1.4). Spreading cover soil in such thin lifts does not provide a sufficient 
thickness of soil between the dozer track or truck wheel and the geomembrane. Starts, stops, turns, etc. 
can transmit significant shear forces down to the geomembrane, causing it to tear and lose its function as a 
moisture barrier. Because the soil covers the geomembrane, such damage cannot be detected. 

Alternative Approach 4: The two-foot-thick soil layer above the geomembrane should be placed as a 
single layer, with soil pushed carefully over the existing face as the layer is advanced. Only low ground 
pressure (LGP) dozers should be allowed to work on the two-foot lift; trucks should operate on travel ways 
that are a minimum of three feet thick, which are cut to grade by the dozer as the final step in the grading 
process. Note that the geotextile cushion recommended in alternative approach 3 will also help lower the 
risk of this type of damage.  The recommended method of placing material over the geomembrane has 
been included in the LFCP.  (See Section 4.4.1.4 of the LFCP) 

3.2.5 Hydraulic Head on Geomembrane 

Deficiency 5: Detail 2 on sheet 3 of the design drawings in Appendix D of the LFCP shows the water level 
in the detention pond at the same elevation as the top of the two-foot soil layer above the geomembrane. 
Water at this elevation could seep into the soil layer and apply a hydraulic head on the single geomembrane 
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layer, which would result in leakage through any holes or damaged areas. Such flaws in the geomembrane 
often occur as a result of material defects and construction damage, regardless of the care taken at all 
stages of the process. 

Alternative Approach 5: To the extent practical, the pond should be lowered to prevent seepage back into 
the soil layer. Alternatively, a zone of the low-permeability soil using for the cover on the 2H:1V slope could 
be placed around the perimeter of the pond to limit flow into the soil layer during detention events.  The 
detail on Sheet 3 of 3 of Appendix D has been corrected to reflect this concern.  The pond overflow 
elevation is one foot below the pond liners.   

 

4.0 CONTAMINATION OF SURFACE WATER 

4.1 Site Groundwater Conditions and Mitigating Measures 
Surface water at a landfill can become contaminated if it comes into direct contact with the waste or if 
contaminated groundwater emerges at the ground surface. The mechanisms and mitigation measures 
related to direct exposure at the Go East Landfill have been discussed above and will not be repeated here. 
No surface water contamination has been observed at the site except for extremely low levels of two semi-
volatile organic compounds detected at seep location SP-1 at the toe of the northeast slope. These 
detections are attributed to groundwater that has been in contact with the waste discharging at this location, 
as described above. 

Two existing streams at the site, Streams 1 and 2, drain the western and southern portions of the site, 
respectively. As part of site development, Stream 1 will be diverted further to the west, increasing the 
distance to the landfill relative to its current location, and will discharge into Stream 2 in the southwest 
corner of the site. This activity, together with grading around the perimeter of the closed landfill, will direct all 
surface flow away from the landfill area. Stream 1 will be at an elevation over most of its length that is 
similar to that of the landfill cover, and therefore will not be susceptible to groundwater seepage from the 
landfill. Stream 2 is deeply incised to the south of the landfill, but surface water sampling at point SP-2 did 
not indicate any impacts that could be attributed to waste material (Appendix B). Based on the pre-existing 
topography of the landfill area, it is reasonable to assume that the groundwater gradient is generally to the 
northeast, away from Stream 2, which would reduce the potential for seep discharge and resulting surface 
water contamination; this is not inconsistent with water elevation measurements in the monitoring wells and 
is supported by the SP-2 monitoring results. 

4.2 Evaluation of Approach to Prevent Surface Water Contamination 
The measures described in previous sections to prevent direct exposure of the waste and to minimize the 
potential for groundwater contamination will, to the extent that they are effective, also prevent surface water 
contamination. The existing surface water monitoring program will serve to identify impacted seepage that 
would adversely affect surface water quality at an early time so that appropriate remedial measures can be 
implemented. 

5.0 RELEASE OF LANDFILL GASES 

5.1 Gas Migration and Mitigating Measures 
Waste decomposition produces gases, typically methane and carbon dioxide, often including minor 
amounts of more complex organic volatile compounds, hydrogen sulfide, ammonia, elemental hydrogen, 
carbon monoxide, or other gases. Release of these gases into the atmosphere can produce nuisance 
odors, while accumulation of gas in confined spaces, such as below-grade structures, can increase the risk 
of explosion (if sufficient methane is present) or create a toxic or low-oxygen atmosphere that would be 
dangerous to persons entering the structure. 

Landfill gas measurements in gas probes at the Go East Landfill indicated the following percentages of the 
gases that were measured (Appendix A, Table 1): 
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Methane 0% to 8% 

Carbon Dioxide 0.1% to 23% 

Oxygen 0% to 22% 

 

Methane was present at 24% of the 34 sampling points, while elevated carbon dioxide was measured at 
91% of the sampling points. Methane is a product of anaerobic decomposition, and carbon dioxide is 
produced by aerobic decomposition. The sampling results indicate that both processes are occurring in the 
Go East Landfill. 

To prevent these gases from migrating into the basements of houses built near the landfill, a gravel-filled 
trench will be constructed around the perimeter of the consolidated waste area. This trench will extend from 
about two feet below the ground surface down to undisturbed native soils, which correspond to the base of 
the adjacent waste, and will intercept gas flowing laterally from the landfill. At intervals along the trench, 
horizontal pipes will be installed that lead into the landfill area and connect to at-grade boxes which will 
house methane measuring instruments and provide an exit point for gases from the trench to discharge into 
the atmosphere. If elevated methane levels are detected, an active removal system can be installed to 
lower the pressure in the perimeter trench, thereby preventing any migration away from the landfill. 

At some closed landfills where gas generation rates are high, more elaborate extraction systems consisting 
of wells and \ or horizontal gravel-filled trenches are necessary to prevent gas pressure from building up 
under the geomembrane and damaging the cover system. However, these measures are not considered 
necessary at the Go East Landfill for the following reasons: 

 The gas generation rate for construction debris, primarily wood waste, is much lower than for 
general municipal solid waste, which was not disposed of at the Go East facility. 

 The LFCP does not indicate that any complaints of odor or other gas-related problems have 
been received from housing developments on either side of the property, indicating low gas 
generation rates. 

 The geomembrane cover will reduce infiltration into the landfill, which will decrease the rate 
of waste decomposition. 

 The sandy soil used for cover over the waste layers likely provides an adequately 
transmissive pathway for lateral flow to the interceptor trench. 

5.2 Evaluation of Approach to Control Landfill Gas Migration 
The perimeter gas interceptor trench proposed for the Go East Landfill is often used along the boundary of 
landfill areas and is considered appropriate for controlling the lateral migration of landfill gas. Monitoring will 
ensure that changes in gas generation rates are identified, and the system has the capability of adding 
active extraction equipment if required. 

Our review identified one aspect of the design that could be improved: 

Deficiency 6: Gases in the measurement boxes will vent into the atmosphere through holes in the lids of 
the boxes. These discharge points will be at grade. The boxes are located in publically-accessible areas 
(e.g., labeled "potential play area" on sheet 1 of the design drawings). If toxic gases are generated at some 
point in the future, humans or animals could be exposed under the current approach. 

Alternative Approach 6: Gases in the measurement box should be vented through a pipe extending to 
about 10 feet above ground level. For example, this could be done using a concrete below-grade vault to 
provide an adequate mass for mechanical stability, vented through a 4-inch galvanized pipe with a 
"gooseneck" at the top to exclude precipitation. This type of system would also allow the future installation 
of wind turbines, which would passively increase the extraction of gas from the trench without the need for 
installing more complicated mechanical systems, electrical service, etc.  The detail and note on sheet 3 of 3 
in Appendix D has been modified to include this recommendation.   
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6.0  CLOSING 
We appreciate the opportunity to review this Closure Plan. If you have any questions, please feel free to contact 
us. 

 

GOLDER ASSOCIATES INC. 

 

 

Frank S. Shuri, LG, LEG, PE 
Principal and Practice Leader 

FSS/kkm 
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TECHNICAL MEMEORANDUM

Date: August 5, 2016 Project No: 1661103

To: Mr. Kevin Plemel MPA, RS Company: Snohomish County Health District

From: Gage Miller, Frank Shuri, PE

Cc: Email:

RE: GO EAST LANDFILL CLOSURE PLAN TECHNICAL REVIEW
NOISE IMPACT ANALYSIS

1.0 INTRODUCTION
Golder Associates Inc. (Golder) has performed this noise study for the Go East Landfill property in

Snohomish County, Washington (Project) as part of a 3' party review of the Landfill Closure Plan dated

October 28, 2015 (the LFCP). Based on the Snohomish County Planning and Development Services letter

dated June 14, 2016, noise generated from construction activities associated with landfill closure was

identified as one of the areas in need of additional environmental review. The assessment presented in this

memorandum will include noise impact calculations based on expected noise sources associated with

landfill closure that are based on the LFCP.

2.0 BASIC NOISE INFORMATION
For the purposes of this technical memo, pertinent noise information used in the noise impact assessment

has been presented below.

2.1 Noise Fundamentals
Acoustic values can be described in terms of noise or sound. Sound is generated by pressure fluctuations in

air. Noise is genially defined as any "unwanted" sound, and is therefore based on human perception, but the

terms noise and sound are often used interchangeably. Sound propagation involves three principal

components: a noise source, a person or a group of people, and the transmission path. While two of these

components, the noise source and the transmission path, are easily quantified (i.e., by direct measurements

or through predictive calculations), the effect of noise on humans is the most difficult to determine due to the

varying responses to the same or similar noise patterns, and therefore it is difficult to predict a response

from one particular individual to another.

Noise and noise levels are used to describe ambient levels perceived by off-site receptors, while sound

sources and sound emissions describe acoustic energy emitted by activities/equipment associated with the

project.

http://www.golder.com/


Kevin Plemel  August 5, 2016 
Snohomish County Health District 2 1661103 

080516_Evaluation Letter_Go East Landfill.Docx 

2.1.1 Atmospheric Attenuation of Sound 

In general sound levels decrease with distance as the sound propagates away from a noise source. This is 

known as atmospheric attenuation of sound. From singular sources (point sources), such as construction 

equipment, the rate of reduction is generally 6 dBA (A-weighted decibels; see definitions below) per 

doubling of distance. 

Atmospheric Attenuation of Sound 
 

Distance, meters (m) Noise Level (dBA) 

50 86 
100 80 
200 74 

2.1.2 Addition of Noise Sources 

Sound pressure level is expressed on a logarithmic scale in units of decibels (dB). Since the scale is 

logarithmic, a sound that is ten times the sound energy as another sound will be 10 dB higher, and a sound 

that is two times the sound energy as another sound will be 3 dB higher 

Addition of Sound: 

 A doubling of energy, or doubling of identical sources, yields and increase of three decibels. 

 Example:  50 dBA + 50 dBA = 53 dBA 

 Addition of a 3rd equal source (tripling of energy) does not yield an increase of another 3 
decibels. 

 Example:  50 dBA + 50 dBA = 53 

 dBA 53 dBA + 50 dBA = 54.8 dBA 

2.1.3 Human Perception of Sound 

A change of 3 dB is generally barely perceptible by humans, while a 5 dB change is clearly perceptible and 

a 10 dB increase is perceived as a doubling of the sound pressure level (Cowan 1994) 

Change in decibel level and perceived change in loudness to humans: 

 +/- 1 dBA = Not noticeable 

 +/- 3 dBA = Threshold of perception 

 +/- 5 dBA = Noticeable change 

 +/-10 dBA = Twice / half as loud 

 +/- 20 dBA = Four times / one quarter as loud 

2.1.4 Typical Noise Levels and Environments 

Environmental noise levels vary over time, and are described using an overall sound level known as the 

Leq, or equivalent sound pressure level. The Leq is the energy-averaged continuous sound pressure level 
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which has the same total energy as the time varying noise level over a stated time period. Typical sound 

pressure levels are listed in the following tables. 

Table 1: Sound Pressure Levels of Typical Sound Sources (Harris 1991) 
 

Activity / Sound Source Sound Pressure Level (dBA) 

Air Raid Siren at 15 m 120 
Jackhammer at 15 m 95 
Loud Shout 90 
Heavy Truck at 15 m 85 
Vacuum Cleaner at 3 m 70 
Automobile (100 km/hr) at 30 m 65 
Normal Conversation at 1 m 60 
Quiet Living Room 40 
Soft Whisper at 2 m 35 
Unoccupied Broadcast Studio 28 
Threshold of Hearing 0  

Table 2: Sound Pressure Levels of Typical Environments (Harris 1991) 
 

Activity / Sound Source  Sound Pressure Level (dBA) 

Rock Concert 
Subway Platform with Passing Train 
Sidewalk with Passing Heavy Truck or Bus  
Sidewalk by Typical Highway  
Sidewalk of Typical Road with Passing Traffic  
Typical Urban Area 60 — 70 
Typical Suburban Area 50 — 60 
Quiet Suburban Area at Night 40 — 50 
Typical Rural Area at Night 30 — 40 
Quiet Living Room 40 
Isolated Broadcast Studio 20 - 30 

 

2.2 TECHNICAL TERMS 
A-weighted decibel (dBA):  To account for the effect of how the human ear perceives sound pressure, the 

sound pressure level is adjusted for frequency to approximate response of the human ear to low-frequency 

levels [i.e., below 1,000 hertz (Hz)] and high-frequency levels (i.e., above 10,000 Hz). 

Background (Baseline) Noise:  The environmental noise sources other than the noise source of concern. 

For the purposes of this memo, the background and baseline noise are the same. 
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Decibel (dB):  A unit for describing the amplitude of sound, equal to 20 times the logarithm to the base 10 

of the ratio of the pressure of the sound measured to the reference pressure, which is 20 micronewtons per 

square meter. 

LAeq:  The A weighted sound pressure level averaged over the measurement period; this parameter is the 

continuous steady sound pressure level that would have the same total acoustic energy as the real 

fluctuating noise over the same time period. 

Lmax:  The highest instantaneous (1 second interval or less) sound pressure value generated by a source. 

Typically A weighted. 

Noise:  Any sound which annoys or disturbs humans or causes any adverse effects. 

Sound Pressure Level:  20 times the logarithm to the base 10 at the ratio of the root mean square sound 

pressure to the reference pressure of 20 micropascals and is expressed in decibels. 

3.0 NOISE GUIDELINES AND LOCAL NOISE STANDARDS 
Noise resulting from construction activities can impact the health and welfare of both workers and the 

general public. As a result national guidelines and state and local noise standards have been created in 

order to limit this impact to workers and the general public. 

3.1 NOISE GUIDELINES 
Under the Clean Air Act, the U.S. Environmental Protection Agency (EPA) administrator established the 

Office of Noise Abatement and Control (ONAC) to carry out investigations and studies on noise and its 

effect on the public health and welfare. Through ONAC, the EPA coordinated all Federal noise control 

activities; but in 1981 the federal government concluded that noise issues were best regulated at the state 

and local level. While there are no federal standards that are applicable to the Project, EPA has developed 

noise level guidelines requisite to protect public health and welfare against hearing loss, annoyance, and 

activity interference. These noise levels are contained in the EPA document "Information on Levels of 

Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety." 

One of the purposes of this document was to provide a basis for state and local governments' judgments in 

setting standards. The document identifies a 24-hour exposure level of 70 dB as the level of environmental 

noise that will prevent any measurable hearing loss over a lifetime. Likewise, levels of 55 dB outdoors and 

45 dB indoors are identified as preventing activity interference and annoyance. These levels of noise are 

considered those that will permit spoken conversation and other activities such as sleeping, working, and 

recreation, which are part of the daily human condition (EPA 1974).   

3.2 LOCAL NOISE ORDINANCES 
Snohomish County establishes its noise control policy in Chapter 10.01 of the Snohomish County Code. 

Quantitative standards for sound are outlined in the table below as "maximum permissible sound levels" from 
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all sources measured at receiving land uses property boundary except motor vehicles on public roads. 

Table 3: Snohomish County Noise Standards (dBA) 
 

District of Receiving Property 

District of Noise Source 

Rural Residential Commercial Industrial 

Rural 49 52 55 57 

Residential 52 55 57 60 

Commercial 55 57 60 65 

Industrial 57 60 65 70 
 

Modifications to the above maximum permissible sound levels are altered by the sum of the increases and 

reductions in (a), (b), and (c) below: 

a) Sounds of short duration may exceed the maximum permissible sound levels by a total of not 
more than fifteen minutes in any one-hour period, when comprised of one or any combination of 
the following: 

1. 5 dB(A) for a total of fifteen minutes. 

2. 10 dB(A) for a total of five minutes. 

3. 15 dB(A) for a total of one-and-one-half minutes. 

b) At night (10:00 p.m. and 7:00 a.m.), the maximum permissible sound levels are reduced by ten 
dB(A) where the receiving property lies within a rural or residential district of Snohomish county. 

c) For any source of sound which is periodic, has a pure tone component, or is impulsive, the 
maximum permissible sound levels are reduced by 5 dB(A) at night where the receiving property 
lies within a rural or residential district of Snohomish County." 

The ordinance also designates activities and circumstances that are exempt from the above standards. The 

following exemption applies to this Project: 

County Ordinance Chapter 10.01 Noise Control 10.01.050(2) Sounds Exempt during Daytime Hours 

subsection (a): Sounds created by construction equipment, including special construction vehicles, at 

temporary construction sites. 

4.0 EXISTING NOISE ENVIRONMENT 
The Project is located in a suburban residential area with some agricultural land uses to the northeast of the 

site. No baseline noise measurements were collected for this study. Based on the sound pressure levels of 

typical environments listed in Table 2 above, the existing noise levels in the Project area most likely range 

from 40 dBA to 50 dBA during the nighttime hours (10 p.m. to 7 a.m.) to 50 dBA to 60 dBA during the 

daytime hours (7 a.m. to 10 p.m.). These noise levels would exclude local traffic, airplane noise, or localized 

farming activities. 
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5.0 NOISE ASSESSMENT 
Predictive noise calculations are based on expected construction phases and construction equipment that 

is considered likely to be used during implementation of the Go East Landfill Closure Plan. Multiple 

resources were reviewed to identify appropriate noise source parameters to use when calculating 

construction noise impacts. For common construction equipment, reference source noise levels as well as 

default acoustic usage factors listed in the Federal Highway Administration's (FHWA) Roadway 

Construction Noise Model (RCNM) database where utilized as the source data. This data can be found in 

Table 4 below. If the equipment was not found in this database, the referenced source is noted in a 

footnote to the table. 

Table 4: Construction Noise Source Data 
 

Equipment 
Descri . 
tion 

Usage Factor 
% 5 

Measured Lmax 
.  15 m dBA 

Total Pieces of Total Noise @ 
E. ui . ment I 15m (dBA)6 _ 

Land Clearing Phase 
Chain Saw 20 84 3 82 
Logging Truck2 40 74 2 73 
Wood Chipper3 40 81 1 77 

Phase Noise Level 83.5 
Earthworks Phase 

Excavator 40 81 2 80 
Dump Truck 40 76 4 78 
Dozer3 40 78 1 74 
Compactor 20 83 1 76 
Water Truck2 40 74 1 70 

Phase Noise Level 83.8 
Dynamic Compaction Phase 

Crane 20 81 1 74 
Com paction4 10 82 1 72 

Phase Noise Level 76.1 
 
Notes 
1 Source data from RCNM database unless otherwise noted 
2 Used Flat Bed Truck from RCNM database 
3200-hp Caterpillar D7 Dozer, 1972 mod 
4 Rapid Impact Compactor — An Innovative Dynamic Compaction Device for Soil Improvement 
(Adam and Paulmichl, 2007) 
6Accounts for a fraction of time an equipment unit is in use, 10 log (U.F./10)  
6 Total of equipment noise level for all equipment added up, with Usage Factor subtracted from total. 

 

Based on the maximum expected total noise level of 83.8 dBA at 15 m during earthworks construction 

phase, distance calculations (described in Section 1.1) were performed to conservatively estimate noise 

levels at various distances from the center of the Project site (Table 5). Table 5 also includes the estimated 

number of residences within the radius of each of these distances. These are conservative estimates due 

to the fact that it is very unlikely that all equipment will be operating at the same time and the same 

distance from an off-site receptor. Additionally neither ground attenuation, nor the effects of topographical 

features, foliage, or the residential structures themselves were included in the calculations. In practice, it is 
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likely that equipment will be spread out over much more significant distances across the project site and 

the attenuation features not included in the calculations will result in even lower than calculated noise levels. 

Table 5: Predicted Maximum Noise Level at Increasing Distances and Number of Residences 

Distance from Construction 
Equipment (m) 

Predicted Cumulative 
Leq Noise Level (dBA) 

Approximate Number of 
Residences @ Reference 
Distance' 

15 83.8 0 
30 77.8 0 
60 71.8 0 
120 65.8 <10 
240 59.8 45 

Notes: 
Individual residences estimated from Google Earth, does not include residences in the closer distance category 

6.0 RESULTS AND CONCLUSIONS 

6.1 Residential Noise Levels 
Less than 10 residences will exposed to noise levels around 65 dBA. This is approximately the noise level 

of an urban daytime environment and can interfere with outside activities. Approximately 45 additional 

residence will be exposed to noise levels between 59 dBA and 65 dBA. Again this can interfere with outside 

activities. 

Approximately 171 residences will be exposed to noise levels above 54 dBA and below 59 dBA. According 

to Table 2, this is a typical daytime suburban environment, and there may be some interference with 

outdoor activities according to EPA guidelines. 

When compared to Snohomish County maximum permissible limits, the Project impact calculations exceed 

the daytime limit of 60 dBA for industrial noise source and residential receiving land use at approximately 50 

receptors. However, the construction activities do fall under the daytime exemption for noise generated by 

temporary construction sites and are not subject to these limits. 

6.2 Health Effects 

Based on the conservative estimated noise levels, no residence will be subject to average noise levels 

above 70 dBA during any construction phase, which is the EPA guideline for 24 hour exposure level that 

causes hearing damage over a lifetime if exceeded.  Based on these results, there is no human health 

related issue with the Project causing hearing loss at residential receptors. 

Since the Project is temporary in duration, scheduled to only occur during daytime hours (8 a.m. to 5 p.m.), 

and only on weekdays, the health effects on humans is expected to be low. There will be no operations 

during nighttime hours when sleep disturbance could be an issue. The weekday schedule will limit the 

amount of outdoor interference to which some residences could be exposed. 
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7.0 RECOMMENDATIONS 

For a Project such as this, Golder suggests that a Noise Control Plan (NCP) be developed and 

implemented to limit potential noise impacts to the local residential community and to minimize noise 

complaints which cost time and effort not only for the contractor, but also for local officials. 

The goal of the NCP is to reduce the potential for noise impacts from the Project. The activities described in 

the NCP should be implemented for the duration of the Project along the entire Project footprint. If additional 

mitigation is needed at specific locations, supplementary measures can be implemented for that location. 

Typical noise control guidelines include:  Note: these supplementary measures have been added to Section 

1.1.2.4 Landfill Surface Impacts, Mitigation requirements in the LFCP.   

 Measuring noise levels at the property boundary to determine the actual effects of the 

construction equipment and operating schedule 

 Using newer and/or well-maintained quieter equipment that is inspected regularly 

 Using equipment suitable for the job that isn't over or under powered 

 Whenever possible using the quietest equipment alternative 

 Scheduling louder or impulsive noise sources during mid-day hours only 

 Locating equipment to position prominent noise sources away from the property boundary to 

the extent practical 

 Limiting the use of back up beepers through truck / equipment routing or the use of flagmen 

 Using a sound level meter to determine if the Project noise levels are approaching limits, if 

construction activities need to be performed in close proximity to residences 

 Using best management practices such as enhanced muffler systems and barriers to prevent 

exceedances if construction noise is approaching unacceptable levels 

 

GOLDER ASSOCIATES INC. 
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MEMORANDUM 

 
 
To:  Marty Penhallegon, P&G East, LLC 
From:  Brad Lincoln 
Project: Bakerview Property/Go-East Landfill Closure 
Subject:  Construction Traffic Analysis 
Date:   August 3, 2016 
 
This memorandum summarizes the anticipated construction traffic from the Go-East Landfill Closure 
as part of the Bakerview Property development to address comments from Snohomish County 
Planning and Development Services, dated June 14, 2016. The proposed development was granted 
concurrency for 106 units, which would generate approximately 1,014 average daily trips with 
approximately 107 PM peak-hour trips. The development is currently proposed to have only 97 units 
and will generate fewer trips than what concurrency was granted for. 
 
The Go-East Landfill Closure Plan identifies that the construction traffic for the landfill closure could 
generate up to 160 daily truck trips (an average of 10 trucks an hour for an eight-hour day and each 
truck generating an inbound and outbound trip) and 10 PM peak-hour truck trips, all of which are 
assumed to be outbound trips. Although the plan does not specifically identify the number of workers 
on the site, there would need to be 97 workers on-site to reach the number of trips that are anticipated 
to be generated by the completed development. The actual number of workers on the site is anticipated 
to be much lower than 97 and therefore the construction traffic for the closure of the landfill is 
anticipated to be much less than the trip generation of the development. 
 
Additionally, construction related traffic, including ‘Haul Routes,’ will be required to use major 
arterials in the vicinity, including: 
 

 35th Avenue SE – north-south between SR-96/132nd Street SE and 100th Street SE 
 100th Street SE – east-west between SR-527 and 35th Avenue SE 
 116th Street SE – east-west/north-south between SR-96/132nd Street SE and 35th Avenue SE 
 SR-96/132nd Street SE – east-west between Interstate-5 and SR-9 

 
The ‘Haul Routes’ are also identified in the attached map. 
 
The construction traffic generated by the Go-East Landfill Closure is not anticipated to generate more 
trips than the proposed Bakerview residential development and any trips will be routes along major 
arterials in the vicinity. The Go-East Landfill Closure is therefore not anticipated to create a more 
significant impact than the proposed Bakerview residential development. 



 

   

 
 

Haul Route Map 
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