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1.0 Introduction  
 
Fulcrum Environmental Consulting, Inc. (Fulcrum) was retained by Seawest Investment Associates, LLC 
to complete a Soil Remediation Work Plan (SRWP) for three tax parcels totaling about 11.98-acres located 
north of Highway 150 in Manson, Washington (Site). Highway 150 is also referred to as State Route 150 
and East Wapato Way. Fulcrum understands that the property will be redeveloped as 40 single-family 
residential parcels, roadways, and two stormwater infiltration ponds. See Appendix A, Figure 1 for the Site 
location.  
 
Fulcrum understands that the Washington State Department of Ecology (Ecology) previously completed 
field screening of site soils to determine if arsenic and lead exceeded the WAC 173-340: Model Toxics 
Control Act (MTCA) Method A cleanup level for unrestricted land use. Testing identified arsenic to range 
from less than 20 milligrams per kilogram (mg/Kg) to more than 172 mg/Kg, with all but one location at 
or above the MTCA Method A cleanup level for unrestricted land use. Lead concentrations ranged from 14 
mg/Kg to 1,980 mg/Kg in the soil, with 15 of 21 samples above the Method A cleanup level for unrestricted 
land use. Depth of arsenic extended to at least 26-inches below ground surface.    
 
The purpose of this soil remediation plan is to assist with property redevelopment consistent with WAC 
173-340: Model Toxics Control Act and Ecology’s Draft Model Remedies for Cleanup of Former Orchard 
Properties in Central and Eastern Washington, enroll the site in the Voluntary Cleanup Program, and 
receive an opinion of No Further Action (NFA) at the conclusion of the project. To receive an NFA, an 
environmental covenant will be recorded on the property. 
 
1.1 Remedy Selection 
 
The final public comment period recently closed on Ecology’s Draft Model Remedies for Cleanup of 
Former Orchard Properties in Central and Eastern Washington1. While some minor changes are likely to 
occur as a result of public comment, it is expected that the primary remedial approaches, which have been 
used for more than 20 years, will be a part of the final model remedies.  
 
As provided in in Draft Model Remedies document, Site redevelopment will consist of implementation of 
Model Remedy 3 - Capping in Place. Site development will consist of mass grading of the property, 
installation of underground utilities, construction of road, sidewalk, and other hard surfaces, construction 
of two stormwater infiltration ponds, and stabilization of disturbed soil. Following construction of new 
single-family residences, all exposed soils will be capped by either barrier fabric and 4-inches of compacted 
gravel or 6-inches of compacted clean soil or marking barrier and clean soil with turf or other landscaping.   
 
1.2 Site Description  
 
The Site is located north of Highway 150 in Manson, Washington and is recognized by the Chelan County 
Assessor’s office as tax parcels 282136681140, 282136681141, and 282136681142.  

 
1 DRAFT - Draft Model Remedies for Cleanup of Former Orchard Properties in Central and Eastern Washington 
Available for Review and Comment, https://apps.ecology.wa.gov/publications/SummaryPages/2109006.html 

https://apps.ecology.wa.gov/publications/SummaryPages/2109006.html
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The Site is located about 18 miles north of Lake Chelan in the east portion of the unincorporated Manson 
community.  
 
The property totals approximately 11.98-acres and currently consists of undeveloped former orchard. See 
Appendix A, Figure 2 for an aerial photograph of existing conditions. 
 
The purpose of this Soil Remediation Plan (Plan) is to assist with property redevelopment by Seawest 
Investment Associates, LLC; referenced as Chelan County Project File No. P-2019-04. The development 
area encompasses the three tax parcels totaling 11.98-acres and will include: 40 single-family residential 
lots; three Tracts (A, B, and C); subsurface utilities inclusive of electricity, water, sewer, irrigation, 
communications, and stormwater; and city owned and operated roadways. All buildings will be single-
family residences. A site plan is presented in Appendix B. 
 
Seawest Investment Associates, LLC will retain a qualified earthworks contractor to complete roadway, 
utility, and grading work tasks. While this Plan has been primarily designed to address work tasks 
completed by the selected earthworks contractor, it is understood that Seawest Investment Associates, LLC 
will require that any contractor working in Site soils will be required to comply with the Plan. 
 
1.3 Background 
 
According to the Ecology’s Lands Dirt Alert mapping tool and historical aerial photograph, the Site is 
located on land used for orchards prior to 1950 and until they were removed in the 1990s. Site conditions 
have remained as such until present-day.  
 
Fulcrum understands that Ecology previously completed field screening of site soils to determine if arsenic 
and lead exceeded the WAC 173-340: Model Toxics Control Act (MTCA) Method A cleanup level for 
unrestricted land use. Testing identified arsenic to range from less than 20 milligrams per kilogram (mg/Kg) 
to more than 172 mg/Kg, with all but one location at or above the MTCA Method A cleanup level for 
unrestricted land use. Lead concentrations ranged from 14 mg/Kg to 1,980 mg/Kg in the soil, with 15 of 21 
samples above the Method A cleanup level for unrestricted land use. Depth of arsenic extended to at least 
26-inches below ground surface.    
 
Between the late 1800s and 1950, lead-arsenate pesticides were widely used in orchards to control coddling 
moth infestations. With the breakdown of lead-arsenate into lead and arsenic, the pesticide does not go 
away over time and generally remains in the upper 2-feet to 4-feet of soil. Exposure to lead is known to 
have neurological development effects especially in children, while exposure to arsenic is known to cause 
pulmonary and gastrointestinal damage and an increase risk of skin, liver, bladder, and lung cancer2. 
 
Due to the nature of historic application of lead-arsenate pesticides on trees, residual concentrations of 
pesticides in soils typically vary and are not consistent across a given former orchard site.  
 
 

 
2 The Legacy Pesticide Work Group. https://www.ezview.wa.gov/  

https://www.ezview.wa.gov/
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2.0 Characterization and Distribution of Soil Contaminants   
 
Arsenic and lead are expected to be present above the applicable Ecology Model Toxic Control Act 
(MTCA) Method A cleanup levels (CUL) across the site to a depth of at least 2-feet below ground surface. 
 
Arsenic and lead concentrations up to an order of magnitude higher than MTCA Method A concentrations 
are common in historical orchard properties. Due to the historical application of lead-arsenate pesticides on 
live trees, residual concentrations of pesticides in soils are typically not homogenous across a former 
orchard site. 
 
 

3.0 Regulatory Discussion  
 
Washington State environmental protection regulations governing the project include MTCA, Area Wide 
Soil Contamination Task Force, Dangerous Waste regulations, Stormwater regulations, and Air Pollution 
Sources. These regulations are discussed below: 
 
3.1 Model Toxics Control Act 
 
In March of 1989, the MTCA was enacted in Washington State. The MTCA regulations set standards to 
ensure quality of cleanup and protection of human health and the environment. Media regulated under 
MTCA include soils, sediments, and groundwater. A major portion of the MTCA regulations (completed 
in 1991 and subsequently amended) was the development of numerical cleanup standards and requirements 
for cleanup actions. Three options were established under MTCA for site-specific cleanup levels: Method 
A, B, and C. 
 
Method A defines cleanup levels for 25 of the most common hazardous substances found at sites. Method 
B levels are set using a site risk assessment, which enables consideration of site-specific characteristics to 
determine minimum appropriate cleanup. Method C is similar to Method B; however, the individual 
substance’s cancer risk portion of the assessment is set at 1 in 100,000 rather than 1 in 1,000,000. Method 
A can be used for establishing cleanup levels for unrestricted land use.  
 
The MTCA cleanup levels will be utilized for evaluation purposes associated with confirmation soil 
sampling subsequent to excavation activities. Fulcrum will utilize MTCA Method A cleanup levels.  
 
3.2 Area-Wide Soil Contamination Task Force 
 
The Area-Wide Soil Contamination Task Force (Task Force), comprised of various Washington State 
agencies and stakeholders, was convened in 2002 to evaluate and make recommendations for future 
management of low to moderate level contamination in large geographic areas. The Area-Wide Soil 
Contamination Task Force Report (Task Force 2003) defines area-wide contamination as low to moderate 
level soil contamination that is dispersed over a large geographic area. The first contaminants designated 
for assessment were arsenic and lead accumulations in specific geographic areas associated with two 
primary sources, smelter operations in Puget Sound and agricultural use, specifically fruit orchards, in 
Central and Eastern Washington.  
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3.3 Model Remedies  
 
Under WAC 173-340-390: Model Remedies, for sites where the contaminants are well understood and 
industry standard remediation approaches are used, a streamlined and accelerated cleanup selection process 
can be used. The Draft Model Remedies for Cleanup of Former Orchard Properties in Central and Eastern 
Washington provides four model remedies from which to choose:   
 
 Model Remedy 1 – Excavation and Removal  
 Model Remedy 2 – Mixing  
 Model Remedy 3 – Capping in Place 
 Model Remedy 4 – Consolidation and Capping 

 
Each of the model remedies provide remedial approaches that can result in full remediation (referred to as 
a permanent solution), mixing to achieve presence of clean soils in the upper elevation of the soil, or use of 
soft and hard barriers to prevent access to contaminated soils.   
 
3.4 Dangerous Waste 
 
Under WAC 173-303: Dangerous Waste regulations, Washington State implemented the Hazardous Waste 
Management Act of 1976 as amended in 1980 and 1983 and implements in part Subtitle C of the Resource 
Conservation and Recovery Act (RCRA) in Washington State. A major portion of the Dangerous Waste 
regulations is the differentiation between solid and dangerous waste. This determination impacts the 
methods of removal, packaging, transportation, and treatment/disposal requirements.  
 
The intent is that no soil will be exported during the project; however, if soil export is required, waste 
characterization will be required as provide in WAC 173-303. See Section 5.0 for additional detail.  
 
3.5 Stormwater and Dust Control 
 
In 2001, a chartering meeting was held in Moses Lake and a steering committee was formed to work with 
Ecology and a consultant on the completion of a Stormwater Management Manual and a Model Municipal 
Stormwater Program for Eastern Washington. The most recent manual was released in August 2019 and 
requires preparation of a stormwater pollution prevention plan (SWPPP) for projects disturbing more than 
1-acre of soil. 
 
This Soil Remediation Plan does not include specific stormwater management criteria; a project stormwater 
pollution prevention plan (SWPPP) has been prepared by the project engineer. Portions of the SWPPP 
overlap with remedial tasks.  
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To the extent feasible, stormwater management and soil remediation objectives will align and include: 
 
 Tracking of site soils during excavation and placement 
 Eliminate soil track-off 
 Stabilization of stockpiles and exposed soils 

 
In Chelan County, fugitive dust associated with construction projects is regulated by Ecology’s General 
Regulations for Air Pollution Sources and require no visible emissions leaving the site boundaries and 
limiting dust plumes to no more than the length of the truck or equipment. 
 
3.6 Selected Environmental Protection Criteria 
 
The MTCA Method A Unrestricted Site Use levels defined in Ecology’s Washington Administrative Code 
(WAC) 173-340, have been used as a threshold for determining the management of site soils. Ecology’s 
MTCA Method A contaminant concentrations are appropriate for unrestricted site use and are therefore 
appropriate for use at the site. 
 
The screening criteria will be used for evaluation of imported soils, sod and/or soil amendments; areas of 
clean fill and capping/cover; and remediation of stormwater infiltration areas. The following table presents 
the applicable MTCA Method A values as presented in Ecology’s Cleanup Level and Risk Calculation 
(CLARC) summary April 2020. 
 
 Table 1: MTCA Method A Cleanup Levels & Clean Soil Criteria  

Contaminant of Concern MTCA Method A CUL  
(mg/Kg) 

Clean Soil Criteria  
(mg/Kg) 

Arsenic 20 20 
Lead 250 250 

 
The cleanup levels and clean soil criteria will be used for evaluation of imported soils, sod and/or soil 
amendments; areas of clean fill and capping/cover; and remediation of stormwater infiltration areas. 
 
 
4.0 Site Geology and Hydrology  
 
Site soils are identified by the U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) 
report for Chelan County to consist of Burch fine sandy loam and Wenatchee silt.  
 
Burch fine sandy loam is present on the approximate western 1/3 of the Site and derived from alluvium 
originating from sandstone. It’s reported to be well drained with a high water holding capacity. The soil 
generally consists of the following profile: 
 
 Surface to 8 inches bgs: fine sandy loam 
 8 inches to at least 60 inches: loam 
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Wenatchee silt loam is present on the approximate eastern 2/3 of the Site and derived from alluvium with 
a minor amount of loess and volcanic ash in the surface. It’s reported to be well drained with a high water 
holding capacity. The soil generally consists of the following profile: 
 
 Surface to 8 inches bgs: silt loam 
 8 to 17 inches bgs: silt loam 
 17 to 60 inches bgs: sandy clay loam 

 
Well logs located on Ecology’s website were reviewed for the subject site and surrounding parcels. No well 
logs were available for the project site. Well log documentation for surrounding parcels suggests that local 
near surface groundwater level is between approximately 29 to 45 feet below ground surface, as a result of 
the topographic change in the general area of the property. 
 
 
5.0 Pre-Construction Planning  
 
As a portion of the contractor’s responsibilities, the contractor will be required to implement or facilitate 
implementation of this Soil Remediation Plan. In addition, the selected contractor will be responsible for 
providing the following pre-construction plans: 
 
 Stormwater Pollution Prevention Plan 
 Site-specific Health and Safety Plan 

 
5.1 Stormwater Pollution Prevention Plan (SWPPP) 
 
A SWPPP establishes limited construction entry pathways, typically constructed of a gravel and/or paved 
entry intended to provide gross dry removal of soil clinging to external equipment components prior to 
equipment leaving site. Gross removal is confirmed by contractor’s visual inspection of equipment and 
absence of soil in the adjacent paved roadways. A SWPPP must additionally include corrective action 
measures should soil be tracked out of the construction site. 
 
Munson Engineering has prepared a SWPPP which has been included in Appendix C. 
 
5.2 Site-specific Health and Safety Plan 
 
Prior to beginning construction activities, the contractor is required under this Soil Remediation Plan to 
develop a site-specific Health and Safety Plan (HSP). The contractor shall ensure that the site-specific HSP 
complies with health and safety requirements under applicable federal, state, and local laws and regulations. 
The contractor shall ensure that the site-specific HSP is correctly implemented. As a result of legacy 
pesticide contamination, the following regulations apply to site development for worker protection: 
 
 Arsenic, WAC 296-848 
 Lead, WAC 296-62 
 Hazardous Waste Operations, WAC 296-843 
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Worker exposure regulations provide specific requirements for communication of potential chemical 
hazards to employees, exposure prevention training, and permitted levels of employee exposure to 
particulate and specific chemicals. These regulations are applicable whenever there is potential for worker 
exposure to hazardous chemicals. For sites contaminated with residual agricultural chemicals, engineering 
controls such as dust suppression and personal protective equipment (such as wash stations, respirators, and 
coveralls) are used to reduce potential exposure. Air monitoring is used to verify regulatory compliance. 
 
This Soil Remediation Plan anticipates implementation of contractual requirements specific to worker 
protection regulations. The contractor will be required to develop and submit a site-specific HSP. At a 
minimum the contractor-submitted worker protection plan will be required to include awareness level 
training for all employees, subcontractors, and site visitors accessing the site during soil impacting 
activities. For employees and subcontractors whose work tasks involve soil impacting tasks the contractor 
will be further required to conduct additional training specific to reducing potential personal and community 
exposure; personal and equipment decontamination; means of measuring potential exposure; engineering 
and institutional controls that will be implemented during construction to control potential exposure; and 
the contents of this Plan. 
 
 
6.0 Remedial Design  
 
The intent of this remedial design is to prevent access and subsequent exposure to contaminated soils using 
permanent capping approaches and institutional controls. At the completion of remediation, no lead or 
arsenic contaminated soils should be accessible except through the intentional penetration of the cap. Under 
the current Draft Model Remedies for Cleanup of Former Orchard Properties in Central and Eastern 
Washington this approach is referred to as Model Remedy 3: Capping.  
  
The selected remedy eliminates the routes of exposure to contaminated soil of the ingestion of contaminated 
soils, either through hand to mouth contact or soil particles on root vegetables, and inhalation of airborne 
contaminated dust. 
 
This SRWP provides the implementation steps necessary to complete the model remedy. These steps are 
necessary prior to the construction and sale of single-family residential properties. This SRWP anticipates 
that site development will require a substantial grading effort. The draft short plat is included in Appendix 
B. 
 
Stormwater infiltration will be designed to collect stormwater from asphalt driveways and parking lots and 
concrete sidewalks, convey stormwater into a common infiltration pond, and release stormwater into clean 
soils, generally anticipated to be at a depth of greater than 6-feet. Stormwater falling on roofs and portions 
of hardscape on each individual parcel will be captured and conveyed to individual drywells.  
 
Irrigation will be managed to provide what is needed for planted sod, shrubs, and trees without 
overwatering. 
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These remedial actions will be utilized during construction of initial development features such as 
subsurface infrastructure, roadways, and stormwater features. Subsequently, construction of individual 
residences is planned to be completed by a common builder. 
 
6.1 Clean Soil Criteria 
 
Clean soil, including any soil nutrients, fertilizers, or other amendments, shall be documented at the source, 
prior to transport to the site. At a minimum, all proposed clean soil will be tested for the presence of arsenic 
and lead. If the proposed clean soil source has been used for any commercial, industrial, agricultural, or 
mining use, additional analysis shall be completed to demonstrate that potential contaminants of concern 
are not presence at or above the applicable cleanup levels. 
 
The number of soil samples will be consistent with WAC 173-340-709, Methods for defining background 
concentrations, including the statistical analysis of laboratory results and as provided in the Draft Model 
Remedies for Cleanup of Former Orchard Properties in Central and Eastern Washington. A minimum of 
six samples, each composed of six subsamples, will be collected as required to establish the natural 
background concentration for soil of the suspected contaminant(s), except where the import stockpile is 
less than 50 cubic yards. Statistical evaluation of samples will be completed using the Statistical Guidance 
for Ecology Site Managers and MTCAStat tool. 
 
At no time will soil or any other material with concentrations of arsenic or lead above the clean soil criteria 
in Table 1 be imported to the Site. Clean soil shall not have any samples with greater than two times the 
applicable MTCA Method A CUL, and upper confidence limit shall not exceed the applicable MTCA 
Method A CUL. 
 
Clean soils may be sourced onsite if conditions allow. Soil will be evaluated as specificized in the Draft 
Model Remedies for Cleanup of Former Orchard Properties in Central and Eastern Washington regardless 
of the source(s).   
 
6.2 Property Development 
 
The contractor shall follow project SWPPP Best Management Practices (BMPs) and safe work practices as 
provided in Ecology publications during hand work in the soil. 
 

6.2.1 Vegetation Removal 
 
The first step in the remedial process will be vegetation removal. The contractor will cut the existing 
vegetation as close to ground surface as feasible, thereby reducing the comingling of site vegetation and 
soils. Following mowing, accumulated cut vegetation will be removed via raking, windrowing, bailing or 
similar methods designed to facilitate vegetation removal. 
 
Vegetation is not expected to have loose soil and does not require separate disposal.  
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6.2.2 Gross Site Grading 
 
The second step in the remedial process will be gross site grading. To the extent feasible, the contractor 
will be required to minimize the handling of Site soils. Surface skimming of soils containing high 
concentrations of organic material (grubbing) will be completed first and staged onsite separate from other 
grading activities. 
 
These materials are typically determined unlikely to be suitable for compaction beneath site structures and 
can only be used for non-structural features, such as landscape and berm construction. It is not intended 
that these materials will be removed from site unless there is no other viable reuse. Should export be 
determined to be required for these materials, approval for offsite disposal will be required as presented in 
Section 7.0. 
 
After gross site grading, building pad, foundation areas, and temporary stormwater features will also be 
excavated. Surplus soil from building pads, foundations, and stormwater infiltration pond excavation will 
be generated and incorporated into the existing soils at the Site. 
 

6.2.3 Development-wide Stormwater Control Features 
 
Also, at the appropriate stage during gross grading, the contaminated soil horizons at specific stormwater 
infiltration zones will be removed entirely prior to final construction of stormwater infiltration features. For 
stormwater infiltration ponds, this will require excavation to at least 4-feet below ground surface and may 
require excavation to more than 6-feet below ground surface at each location to remove the residual 
contaminated soils. The purpose of excavation of all contaminated soils at these locations is to prevent 
migration of contamination via an increased volume of stormwater infiltration through the contaminated 
soil horizons within these localized areas. Remediation via excavation to depth at these locations includes 
the infiltration pond bottom and sidewalls up to the projected maximum depth of water. 

 
Stormwater infiltration areas will require sampling of final cut elevations to ensure soils meet the selected 
project remedial concentrations as presented in Section 3.6. 
 
Except as required to provide infiltration through clean soil in the floor of the stormwater pond, no soil 
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remediation will occur in Tract B or Tract C. Rather Tract B and Tract C will be secured within a fence, 
preventing unauthorized access and capped with sod or hydroseeded to effect soil stabilization.  
 
To the extents feasible, all gross grading of contaminated soils should be completed prior to application of 
final cover. Segregation of impacted soils from imported clean soils will be required to be documented by 
the contractor throughout the project. 
 

6.2.4 Underground Utilities 
 
Underground utilities will include water, sewer, irrigation water, stormwater, electrical services, 
communications/data, and other services. 
 
Underground utilities will be excavated directly through any contained soils and that in general, the depth 
of utility installation will occur in soils below 4-feet and likely to contain low levels of residual arsenic 
contamination. Bedding of utilities shall be completed as provided in the engineering design. Arsenic and 
lead contaminated soils can be used in the backfilling of subgrade excavations. 
 

6.2.5 Roadways and Sidewalks 
 
During development of roadways and sidewalks, contaminated soils will be graded and then covered 
beneath 4-inches of compacted gravel or 6-inches of compacted clean soil, asphalt pavement or concrete 
sidewalks. 
 
Concrete sidewalk and asphalt roadways and parking areas will be constructed of not less than 4-inches of 
compacted gravel or compacted clean soil and finished with either a concrete or asphalt. The gravel or 
compacted clean soil is considered the capping material.  
 
Geotextile fabrics will only be used where a geotechnical/soil stabilization need is present below roadways 
and sidewalks. 
 

6.2.6 Development Capping Documentation 
 
Documentation of completed infrastructure and the effective capping of contaminated soils will be 
completed through photographs and inspection findings. 
 
Confirmation sampling will be conducted in the development’s stormwater infiltration pond(s). Sampling 
criteria will be based on the area of the final stormwater infiltration pond(s). 
 
6.3 Individual Lot Development  
 
After construction of initial infrastructure, individual lots not being managed by an active fugitive dust 
mitigation plan must be temporarily stabilized to limit exposure and migration of contaminated soils. The 
contractor shall follow project SWPPP BMPs and safe work practices as provided in the SWPPP and 
Ecology publications during hand work in the soil. 
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6.3.1 Vegetation Removal 
 
No vegetation is anticipated to remain on individual lots during construction beyond de minimis weeds or 
stabilization vegetation. 
 

6.3.2 Footing and Crawlspace Excavation 
 
Excavation on each lot will occur for footings, crawlspaces, utility connections, etc. Generally, 
development phase soil elevations will anticipate that soils excavated for footings and crawlspaces will 
remain onsite and be used to establish final lot subgrade. 
 
There is no prohibition of arsenic and lead contaminated soil from an individual lot within the development 
being relocated to another uncapped lot within the development. 
 

6.3.3 Individual Lot Stormwater Management 
 
Given the slope on the property, significant grading will be required to create flat billable lots. Because of 
the elevations of lots, stormwater on the individual lots will be managed as either a part of the community, 
common stormwater system, or individually on each lot. 
 
All single-family residences will be constructed with gutters to handle precipitation from building roofs. 
Some of these lots will drain stormwater to the community stormwater system by directing runoff towards 
the public right-of-way where it will be collected by catch basins and conveyed to the stormwater infiltration 
ponds. On those lots, precipitation that falls on individual lot driveways will also be collected by catch 
basins and conveyed to the stormwater infiltration ponds. 
 
Lots will utilize slot drains and drywells 
for collection and infiltration of rainfall 
and snow melt. These drywells are 
proposed to be placed adjacent to the 
driveway. The drywells are proposed to 
have an outer diameter of 60-inches and 
an interior diameter of 48-inches with a 
solid bottom grouted to the drywell 
barrels. The drywells are planned to be 
placed to a depth of about 12-feet below 
ground surface and surrounded by drain 
field aggregate within a filter fabric 
envelope.  
 
The design of the drywells provides that 
the majority of collected water will 
infiltrate into site soils at depths greater 
than 6-feet and into a drain field 

Drywell detail courtesy of Munson Engineers, Inc.  
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aggregate system. The drywells are proposed to have a grated cover. The project SWPPP included 
maintenance requirements of the drywells.  
 

6.3.4 Utilities 
 
Utilities for each lot will be extended from the meter, junction box, or connection placed during property 
development to the respective single-family residence. Bedding of utilities shall be completed as provided 
in the engineering design. Lot utilities are generally shallower than development utilities and are anticipated 
to be placed within contaminated site soils. Arsenic and lead contaminated soils can be used in the 
backfilling of subgrade excavations. 
 

6.3.5 Irrigation System Installation 
 
On each lot, the irrigation main lines and service lines to individual sprinklers or drip tube irrigation 
connections will be installed prior to the installation of protective barriers. Irrigation lines are anticipated 
to be placed within contaminated site soils. 
 
Irrigation piping shall be extended above the contaminated soils such that connection of fittings for 
individual sprinkler or drip tube irrigation components can be installed following placement of clean soils. 
 

6.3.6 Protective Barriers 
 
During development on each lot, contaminated soils will be graded and then covered beneath building 
footprint, pavement, sidewalks, or other protective barriers. One or more of the following protective barriers 
will be used within all areas of the site: 
 
 4-inches of gravel or 6-inches of compacted clean soil overlain with building footprint, concrete, 

or asphalt, or 
 Fabric or mesh barrier overlain with a minimum of 4-inches of rock landscaping, or   
 Fabric or mesh barrier overlain with a minimum of 6-inches of clean soil overlain with 2-inches of 

bark, or  
 Fabric or mesh barrier overlain with a minimum of 6-inches of clean soil overlain with 2-inches of 

sod, or 
 Fabric or mesh barrier overlain with a minimum of 8-inches of clean soil with hydroseed. 

 
If any community child play areas are incorporated into the final design, the area must be covered in either 
a minimum of 18-inches of clean soil, or an engineered hard surface to prevent access to underlying soils. 
In any private child play areas, the area must be covered in either a minimum of 8-inches of clean soil, or 
an engineered hard surface to prevent access to underlying soils. 
 
Placement of Hardscape 
 
Concrete building foundations, driveways, sidewalks, and parking areas will be constructed of not less than 
4-inches of compacted gravel or 6-inches of compacted clean soil finished with concrete. The gravel or 
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compacted clean soil is considered the capping material. Geotextile fabrics will only be used where a 
geotechnical/soil stabilization need is present. 
 
Placement of Landscaping  
 
Landscaping will be used at the Site generally around building foundations. Materials in landscaped areas 
include large keystone rocks with 4-inch cobble rocks to create a rock barrier. 
 
Landscaping will be underlain by landscaping fabric with a minimum of 4-inch average depth to establish 
the rock barrier. 
 
No clean soil will be placed beneath the rock 
barrier landscaping areas. Stormwater in rock 
barrier locations is limited to direct precipitation 
from rainfall and snowfall. 
 
It is anticipated that any drip irrigation used 
within landscaping will be connected to an 
irrigation supply line and that drip tubing will be 
placed on or within the rock barrier. 
 
Placement of Trees or Large Vegetation 
 
Trees or large vegetation should be planted prior to the placement of clean soil so that roots extend below 
the fabric or mesh barrier. Planting depth should accommodate placement of clean soil. 
 
Placement of Clean Soil 
 
Care shall be taken to prevent 
disturbance of existing contaminated 
soils prior to clean soil placement. 
Contractor may utilize conveyor 
aggregate delivery or similar 
equipment to assist with placement 
of clean soil. 
 
Contractor shall work each 
individual area from upwind to 
downwind orientation. Water shall 
be applied to the contaminated soils 
layer sufficient to prevent wind 
erosion and to serve as an indicator 
for equipment operator of the 
working edge of clean soil placement. 



 

Legacy Pesticide Soil Remediation Work Plan 14 
Hwy 150, Manson, Washington  

 
If both contaminated soils and clean soils are handled on the same lot, the Contractor shall utilize temporary 
barriers or flagging to denote areas of work and shall establish clean, decontamination and contaminated 
equipment corridors as used during emergency response projects. 
 
The contractor shall also utilize multiple pieces of earth handling equipment such that excessive tracking 
of contaminated soils does not occur. 
 
For general sod areas, the contractor shall place 6-inch or greater marking whiskers upon the contaminated 
soil layer at a rate of one per 200 square feet, or a grid of about every 10-feet. If 8-inches of clean soil and 
hydroseed is selected, marking whiskers shall also be used, either with 8-inch whickers or with longer 
stakes protruding such that the whiskers provide 8-inches of clean soil. 
 
Clean soils shall not be tracked or traveled upon by equipment within the potential to carry contaminated 
soils. Once clean soil is placed, only clean tracked or wheeled equipment will be permitted within the area. 
Sod will be installed promptly following placement of clean soil. 
  
If clean soil is inadvertently mixed with contaminated soils, the soil shall be segregated into a separate pile 
for testing or shall be considered contaminated. 
 
Block Walls  
 
As a result of the slope on the 
property, block walls will used to 
address significant elevation changes 
between lots, and in some cases 
within a lot. The block walls range 
from 6 feet to more than 17 feet in 
height and require geosynthetic 
reinforcement, compacted backfill, 
and other design elements.  
 
The marker fabric/barrier will be 
placed only at the top of the wall 
system where contaminated soil will 
be separated from the clean soil and 
sod or landscaping soft cap. The 
fabric/barrier will not be placed 
where it would interfere with the 
geotechnical design of the wall 
system.   
 
  
 Example of block wall. Drawing courtesy of Munson Engineers, Inc.  
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6.3.7 Garden Areas 
 
Soils within residential garden 
areas will be excavated and a 
minimum of 6-inches of clean soil 
applied over landscaping fabric. 
Additionally, the area will be 
constructed with raised garden 
beds. The raised beds will have a 
minimum height of 18-inches, 
resulting in a total clean soil barrier 
thickness within the community 
garden of at least 24-inches.  
 

6.3.8 Crawlspaces 
 
In all building crawlspaces, the soils within the crawlspace area will be covered with a vapor barrier directly 
on the contaminated soil. 
 

6.3.9 Individual Lot Capping Documentation 
 
Soils, sod, and soil amendments will be sampled or otherwise documented as being free of contamination 
prior to importing to the site. No sampling is anticipated following placement of clean soils, sod, or soil 
amendments. 
 
 
7.0 Capping Documentation  
 
Documentation of completed infrastructure and the effective capping of contaminated soils will be 
completed through photographs and inspection findings. 
 
 
8.0 Excess Soils  
 
If arsenic and lead contaminated soils cannot be used onsite, excess soil will be transported offsite to an 
appropriately permitted landfill. Offsite disposal or reuse (such as landfill capping materials) will require 
waste characterization as provided in WAC 173-303, Dangerous Waste, to consist of analysis of soil 
samples from the excess soils by Toxic Characteristic Leaching Procedure SW-846 Test Method 1311 for 
leachable arsenic and leachable lead. 
 
Generally, orchard soils from similar sites have not characterized as a dangerous waste and can be accepted 
at local landfills. Approval for disposal or reuse must be received from the Chelan-Douglas Health District, 
the local authority having jurisdiction for landfill permitting and operations. 
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9.0 In-Progress Inspections  
 
Fulcrum will complete routine inspection of the development, including documenting the major stages of 
grubbing, grading, utility, roadway, and sidewalks. For each individual lot, Fulcrum will document 
placement of fabric/mesh barriers, whiskers, clean soil, and sod or hydroseeding. 
 
The Site Superintendent will complete and document site inspections daily during soil impacting activities. 
The Site Superintendent will record contractors working, respective number of workers, and work tasks 
completed by each contractor. Site observations will include stormwater, wind erosion, dust control, and 
weather forecast. The daily inspection form is included in Appendix D. 
 
The project engineer will be responsible for the inspection and document of utility, road, and other 
infrastructure, including location, slopes, bedding materials, etc. 
 
 
10.0 Post-Remediation Evaluation  
 
Subsequent to construction of initial infrastructure, the following will be incorporated into a final 
remediation report: 
 
10.1 General Contractor Responsibility 
 
 As-built construction drawings documenting final cover in all areas of the site. 
 Waste receipt and disposal documentation for any grubbing material and/or soils transported 

offsite for disposal. 
 
10.2 Fulcrum Responsibility 
 
 Confirmation soil sample results documenting final site conditions (where specified). 
 Prepare a final site remediation report. 
 Prepare an individual lot pre-sale inspection memorandum. 
 Operations and Maintenance (O&M) plan for long-term site management by the Home Owner’s 

Association (HOA). 
 
The development remediation report and individual lot summaries will be submitted to Ecology for review 
either as an independent cleanup action, or under Ecology’s Voluntary Cleanup Program. Individual lot 
operations and maintenance plans will not be prepared; however, lot owners may adopt the O&M plan for 
their own use. 
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11.0 Post-Project Site Management   
 
The intent of the selected remediation methods is that the post-project site management will maintain 
existing capping systems while notifying lot owners of the environmental nature of the property. The 
selected development, including the sale of lots that are fully constructed and landscaped, is intended to 
make it uncommon that a homebuyer would dig into the soil and cause a significant exposure to legacy 
pesticides. 
Post-project management will include: 
 
 Notification of complete remediation activities 
 Management of common areas by a home owners association 
 Maintenance by individual lot owners 

 
The plat will carry the following notice: 
 

“These parcels were occupied by orchard during the time period when lead arsenate was applied as a 
pesticide.  As a result, soil on these parcels was sampled and found to contain concentrations of lead 
and arsenic at concentrations above state cleanup levels.  Parcels XXXXXXX, XXXXXX and 
XXXXXX were successfully remediated during development using methods agreed upon and approved 
by the Washington State Department of Ecology to prevent exposure to contaminated soils.  Documents 
detailing the remediation process can be found in the Declaration of Covenants, Conditions and 
Restrictions, A.F.N. _________________.”  

 
A Declaration of Covenants, Conditions and Restrictions (CC&Rs) will be filed for the development. The 
CC&R includes common elements, establishing a home owners association, defining the acceptable uses 
of each lot, development standards, the responsibilities to maintain, and notification of the environmental 
nature and remediation completed in the development. The final remediation report will be delivered to 
Ecology and made publicly available. 
 
A home owners association (HOA) will be established as part of the development. The HOA will be 
responsible for maintaining private, shared areas, including private roadways, stormwater infiltration pond 
and associated tracts, open space, etc. An Operations and Maintenance Plan will be prepared for the HOA 
to govern all HOA owned spaces and establish minimum criteria for individual lot maintenance consistent 
with the CC&Rs.  If conditions of disrepair occur on a lot, the HOA has the ability to undertake action to 
address the deficiencies. 
 
Post-project maintenance of individual, private lots will be responsibility of the lot owner. The CC&Rs 
include sections to provide Environmental Education & Information, summarize Environmental 
Remediation Matters, and establish an Environmental Covenant. It is not anticipated that any restrictive 
covenants will be filed as part of the development will be used to address the completed environmental 
remediation. Ecology shall have the right to inspect each lot. 
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12.0 Limitations  
 

Fulcrum Environmental Consulting, Inc. has performed professional services in accordance with generally 
accepted professional consulting principles and practices and the principles of the Report Integrity 
paragraph at the beginning of this report. No other warranty, expressed or implied, is made. The conclusions 
and recommendations are based upon our field observations, field screening and independent laboratory 
analysis. 
 
Fulcrum makes no warranties expressed or implied as to the accuracy or completeness of other’s work 
included or referenced herein, except as observed and described in this report. This document does not 
imply that the property is free of other environmental concerns. This report is solely for the use and 
information of our client. Any reliance on this report by a third party is at that party’s sole risk. 
 
Opinions and recommendations contained in this report apply to conditions existing at the time services 
were performed. Fulcrum Environmental Consulting, Inc. is not responsible for the impact of changes in 
environmental standards, practices or regulations subsequent to the performance of services. Fulcrum 
Environmental Consulting, Inc. assumes no liability for conditions that were not included in our scope of 
services, or conditions not generally recognized as predictable when services were performed. 
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Appendix C 
 

Stormwater Pollution Prevention Plan 
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Appendix D 
 

Daily Site Inspection 
 

 



Daily Site Activities and Observations Report 

Inspector: 

Weather:  

Viridian Development

Date:  

Wind Speed/Direction: 

Contractors Onsite: 

Contractor Number of Workers Work Tasks 

Selland 

Are soil impacting activities occurring today? _____ Yes   _____ No 

Have all contractor’s workers received lead and arsenic soil awareness training? _____ Yes   _____ No 

In what areas of the site have soil impacting activities occurred? ___________________________________ 

Stormwater: 

Are all construction stormwater BMPs in place and in good condition? _____ Yes   _____ No 

Did a precipitation event occur within the previous 24 hours? _____ Yes   _____ No 

Wind Erosion: 

Are strong winds in for forecast for the next 2 to 3 days?  _____ Yes   _____ No 

Have all soil stockpiles been covered or treated to prevent wind erosion? _____ Yes   _____ No 

Dust Control: 

Are site soils naturally wetted due to precipitation? _____ Yes   _____ No 

Is dust abatement by water application needed? _____ Yes   _____ No 

Are dust abatement activities sufficient to prevent offsite migration of visible dust? _____ Yes   _____ No 

Is soil being tracked offsite? _____ Yes   _____ No 

Weather Forecast: 

Is rain forecast for the next 2 to 3 days? _____ Yes   _____ No 

Will forecast temperatures exceed 80°F in the next 3 days? _____ Yes   _____ No 

Other remarks: 

Signature: Date: 


	Table of Contents
	SECTION PAGE
	Appendices

	1.0 Introduction
	1.1 Remedy Selection
	1.2 Site Description
	1.3 Background

	2.0 Characterization and Distribution of Soil Contaminants
	3.0 Regulatory Discussion
	3.1 Model Toxics Control Act
	3.2 Area-Wide Soil Contamination Task Force
	3.3 Model Remedies
	3.4 Dangerous Waste
	3.5 Stormwater and Dust Control
	3.6 Selected Environmental Protection Criteria

	4.0 Site Geology and Hydrology
	5.0 Pre-Construction Planning
	5.1 Stormwater Pollution Prevention Plan (SWPPP)
	5.2 Site-specific Health and Safety Plan

	6.0 Remedial Design
	6.1 Clean Soil Criteria
	6.2 Property Development
	6.2.1 Vegetation Removal
	6.2.2 Gross Site Grading
	6.2.3 Development-wide Stormwater Control Features
	6.2.4 Underground Utilities
	6.2.5 Roadways and Sidewalks
	6.2.6 Development Capping Documentation

	6.3 Individual Lot Development
	6.3.1 Vegetation Removal
	6.3.2 Footing and Crawlspace Excavation
	6.3.3 Individual Lot Stormwater Management
	6.3.4 Utilities
	6.3.5 Irrigation System Installation
	6.3.6 Protective Barriers
	Placement of Hardscape
	Placement of Landscaping
	Placement of Trees or Large Vegetation
	Placement of Clean Soil
	Block Walls
	6.3.7 Garden Areas
	6.3.8 Crawlspaces
	6.3.9 Individual Lot Capping Documentation


	7.0 Capping Documentation
	8.0 Excess Soils
	9.0 In-Progress Inspections
	10.0 Post-Remediation Evaluation
	10.1 General Contractor Responsibility
	10.2 Fulcrum Responsibility

	11.0 Post-Project Site Management
	12.0 Limitations
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Att B - Site Plan.pdf
	Sheets and Views
	18030Base 10-13-2020-Site Plan


	Fig 1 - Site Location.pdf
	Sheets and Views
	Model


	Fig 2 - Existing Conditions.pdf
	Sheets and Views
	Model





