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1 INTRODUCTION 

Maul Foster & Alongi, Inc. (MFA) has prepared this Site Management Plan (SMP) on behalf of the 
City of Wenatchee (the City) for the former Wenatchee Public Works Yard site (the Site) located at 
25 North Worthen Street in Wenatchee, Washington (Chelan County parcel nos. 222003821050 and 
222003821010 [Parcels A and B, respectively]; see Figures 1 and 2). The Site is listed on the 
Washington State Department of Ecology’s (Ecology) hazardous sites list (facility site ID 98691464). 
The closed Worthen Street municipal landfill, which underlies a portion of the Site (specifically 
Chelan County parcel no. 222003821010 [Parcel B]), is a separate Ecology site (facility site ID 343) 
that extends north, south, and east of the Site. Figure 2 shows the location of the landfill boundary 
in relation to the Site. Remedial actions associated with the Site included construction of a protective 
cap, which was integrated with the development of a hotel with appurtenances.1 

This SMP has been prepared in accordance with the requirement of Washington Administrative 
Code (WAC) 173-340-440 and related provisions of the Washington State Model Toxics Control 
Act (MTCA). This document provides soil management procedures to be followed in the event of 
future development or for any condition in which the protective cap is breached. This document 
also addresses monitoring and maintenance procedures associated with the Site’s protective cap. An 
environmental covenant executed by the City and Ecology has been recorded with the Chelan 
County Auditor’s Office and is included as Appendix A. 

1.1 Purpose of Site Management Plan 

The purpose of the SMP is to provide guidance for all future site activities during which a breach of 
the protective cap could occur and also to provide guidance for monitoring and maintenance 
associated with the protective cap. This SMP also provides guidelines for assessing potential 
environmental impacts associated with contaminated soils and groundwater that may be incurred 
during future construction at the Site, and outlines precautions and procedures necessary for the 
protection of human health and the environment. This SMP identifies indicator hazardous 
substances (IHSs); excavation protocols; soil handling procedures; waste characterization and 
disposal requirements; erosion control, dust control, and stormwater protection measures; and 
groundwater management requirements. 

The guidelines and procedures outlined in this SMP are to be implemented during site management 
if groundwater is generated, the protective cap is breached, and underlying impacted soil is 
disturbed, or if further site development takes place. 

                                                 
1 The purpose of this site management plan is to provide guidance for all site activities to ensure the integrity of the 

protective cap into the foreseeable future. The issuance of this plan precedes the final protective cap (hotel) 
construction (anticipated completion in late summer 2016), but the plan has been written as though the protective 
cap is in place and includes the protective cap components to which Ecology has agreed. 
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1.2 Site Description 

The Site consists of two parcels with a combined area of approximately 3 acres, located in section 3, 
township 22 north, range 20 east of the Willamette Meridian. The Site is currently zoned 
“Waterfront Mixed Use” and has been developed as a hotel. The Site is bordered by the municipal 
wastewater treatment plant to the northwest, North Worthen Street to the southwest, Palouse Street 
and the Pybus Public Market to the southeast, and Riverfront Park and the Columbia River to the 
northeast. Generally, land use in the vicinity of the Site is mixed-use and commercial business. The 
Site is generally flat, with elevations ranging between approximately 639 and 646 feet above mean 
sea level. 

1.3 Site History 

According to historical sources and personal interviews, the Site was undeveloped until sometime 
between the 1930s and the 1950s, when landfill operations began. In the 1950s, the City constructed 
a public works facility at the Site that was used for general equipment maintenance and repair. The 
public works facility also maintained fueling operations, with associated underground storage tanks 
(USTs) that were decommissioned and removed in 1994. A heating oil UST, used to heat the former 
structures on the Site, has also been removed. Public works operations at the Property ceased in 
approximately 2009, and all building structures were demolished. A hotel is the current site use. 

1.4 Remedial Action Description 

Prior remedial actions conducted at the Site have been associated with removal of USTs that served 
Public Works facility operations (see Section 1.3). The focused site assessment (MFA, 2014) 
identified capping, with appropriate institutional controls (see Appendix A), as the preferred 
remedial action alternative at the Site. Site improvements associated with the hotel were designed to 
integrate the necessary capping components for protection of human health and the environment. 
The protective cap, which is described in greater detail in Section 4, varies across the Site, and 
comprises the following: 

• Soil cap (minimum of 1 foot of clean fill overlying a demarcation fabric layer) 

• Pavement cap (asphalt, concrete, or similar material) 

• Building cap (building foundation incorporating a vapor intrusion barrier) 

In addition to the protective cap, stormwater on the Site will be collected, treated in bioinfiltration 
swales and conveyed to the municipal system, and not allowed to infiltrate into underlying soils. 
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2 NATURE AND EXTENT OF RESIDUAL 
CONTAMINATION 

2.1 Residual Contamination 

The Site contains residual soil contamination beneath a protective cap. The IHSs identified for the 
site soils are: 

• Metals: arsenic and lead 
• Carcinogenic polycyclic aromatic hydrocarbons (cPAHs) 
• Volatile organic compounds (VOCs): benzene 

Groundwater contamination is attributed to contamination originating in the adjacent landfill 
migrating beneath the Site. The IHSs identified for site groundwater are: 

• Metals: arsenic, barium, beryllium, cadmium, chromium, lead, manganese, nickel, and 
vanadium 

• Petroleum hydrocarbons: diesel- and lube-oil-range 

• Pesticides/polychlorinated biphenyls (PCBs): 4,4-dichlorodiphenyldichloroethane 
(DDD), 4,4-dichlorodiphenyldichloroethylene (DDE), and Aroclor 1260 

• VOCs: 1,2-dichloroethane and methylene chloride 

Soil vapor contamination is attributed to contamination originating in the adjacent landfill migrating 
beneath the Site. The IHSs identified for site soil vapor are: 

• Combustible gas 

The tables in Appendix B provide all available analytical data for soil, groundwater, and soil vapor 
that potentially remains on site. 

2.2 Distribution of Indicator Hazardous Substances 

IHSs are assumed to be present in soils and groundwater within the Site boundary at concentrations 
that exceed MTCA Method A cleanup levels (CULs) for soil and groundwater. IHSs identified 
through field parameter measurement of soil vapors (e.g., carbon dioxide, percentage of the lower 
explosive limit, oxygen, hydrogen sulfide, VOCs) also pose a threat to indoor/outdoor air quality.  

Metals (arsenic and lead) are present in soil above CULs at the Site directly beneath the protective 
cap. Benzene and cPAHs are present in soil at deeper depths near the former USTs (see Figure 3). 
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Based on these data, there is the potential for construction workers or future occupational workers 
to come in contact with impacted soil on the Site. 

Elevated metals, VOCs, and PCBs were identified in groundwater throughout the Site (E&E, 2000) 
and pesticides, diesel, and lube oil were identified in groundwater beneath the landfill (E&E, 2000; 
MFA, 2013). The impacts in groundwater beneath the Site are similar to and likely are related to 
those detected within the boundary of the landfill. Groundwater flow has been observed to be from 
the northeast to southwest, with variation in flow direction over time (MFA, 2014). Based on this 
evidence, the groundwater beneath the Site appears to be impacted by a groundwater plume 
originating from the landfill. Per the environmental covenant (Appendix A), use of groundwater 
from beneath the Site is prohibited. 

Elevated soil gas readings of combustible gas and organic vapors were identified in soil gas collected 
within the landfill adjacent to the Site (MFA, 2011). Combustible gas and organic vapors were also 
identified on the Site where the landfill is not present, but at lower levels. The impacts in soil gas on 
the Site are the result of migration from impacts originating from the landfill site. Based on these 
observations, there is the potential for construction or future commercial workers to be exposed to 
soil gases.  

3 SOIL MANAGEMENT PROCEDURES 

This section describes protocols for managing potentially contaminated soils resulting from 
excavations and other soil-disturbing activities. All activities that disturb soil beneath the 
demarcation fabric, existing paved surfaces, or building foundations (i.e., soils beneath the protective 
cap described in Section 4) must be conducted or overseen by workers who have appropriate 
hazardous site operations training (see Section 6.1). For all non-emergency projects in which 
potentially contaminated soils will be disturbed, notify Ecology before the start of work per 
requirements stipulated in the environmental covenant; in emergency situations (e.g., repair of a 
broken water line), notify Ecology as soon as is practical to do so.  

3.1 Protective Cap Soil 

Depending on the type of project, construction activities may be limited to disturbance of the 
protective cap zone. Protective soil cap disturbances (i.e., above demarcation fabric) do not involve 
any special handling or health and safety requirements (outside the standard construction health and 
safety protocol). If the protective soil cap is disturbed, reconstruction will be required. Additional 
detail regarding cap construction requirements is provided in Section 4.  

3.2 Potentially Contaminated Soil  

If construction activities require excavation below the established cap (e.g., soil cap and demarcation 
fabric, pavement, concrete, building) and result in the disturbance of soil that may be contaminated, 
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then the protocol presented in this section should be followed. Soil below the cap may be breached 
during future site activities, including but not limited to the following: utility or storm sewer 
construction or repair, underground structure or building foundation construction, and general 
earthwork and earth-moving activities. Worker safety requirements pertaining to handling of 
contaminated soil are provided in Section 6.1. 

The final cap configurations for the Site are shown in Figure 4. Further description of cap 
restoration for each type of capping material is provided in Section 4. If activities on the Site are 
expected to result in handling of contaminated soils by a method that is inconsistent with this plan 
or using a cap profile different from that previously approved, Ecology must be notified prior to the 
action in accordance with requirements stipulated in the environmental covenant. 

3.2.1 Excavation and Handling 

Soil from beneath the cap should be handled separately from clean soil backfill and the clean 
protective cap soil material in an effort to avoid cross-contamination and to allow for reuse of the 
protective cap material as part of restoration activities. Contaminated soil can be handled either by 
placing it back where it was originally excavated; by placing and capping at a new, on-site location, 
consistent with approved cap construction requirements (see Section 4); or by disposing of the 
contaminated soil off site. If soil is excavated from locations and depths of known petroleum-related 
contamination (see Figure 3), then Ecology’s Guidance for Remediation of Petroleum Contaminated 
Sites (Ecology, 2011) shall dictate on-site placement or off-site re-use options. Placement of 
contaminated soil generated from construction activities on any portions of the clean soil cap should 
be avoided. Excavation will be completed in a manner that minimizes dust generation and 
incorporates appropriate erosion control procedures that prevents stormwater from migrating onto 
the protective cap or off site.  

3.2.2 Stockpiling 

Any soil excavated from beneath the protective cap and temporarily (less than 90 days) stockpiled at 
the Site will be managed in a manner that minimizes erosion, contact with stormwater runoff, dust 
generation, and worker or public contact, unless the soil is immediately loaded into trucks for off-
site disposal. If it is necessary to stockpile contaminated soil, it is preferable to stockpile the soil on 
surfaces other than the clean soil cap. Soil temporarily held on site will be placed in stockpiles on 
impervious plastic sheeting (minimum 10-mil thickness). The stockpile shall be covered with plastic 
sheeting or equivalent material and secured by sandbags at the end of each workday to prevent 
erosion, dust generation, and direct contact by humans. The sheeting that covers the stockpile must 
be regularly inspected to ensure that it remains functional and protective of human health and the 
environment. Temporary stockpiles of contaminated soil must be managed as described in Section 
3.2.5 within 90 days of completion of excavation work, unless written approval is obtained from 
Ecology for an alternative schedule. 

Stockpiles that are disposed of off site will be characterized as described in Section 3.2.5 before 
removal. Following the stockpile removal, the area beneath the separation material shall be inspected 
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and any remaining stockpile soil shall be scraped, swept, or otherwise removed and properly 
disposed of. 

3.2.3 Replacement at Original Excavation Location 

If potentially contaminated soil is to be placed in the original excavation, stockpiles of soil are to be 
temporarily placed on an impermeable liner. The existing grade should be cleared of debris and any 
objects that have the potential to puncture the liner. A berm constructed of site soil, compost socks, 
or equivalent material approved by the engineer is to be installed along the perimeter of the 
stockpile. The bottom liner must extend up and over the perimeter berm. The cover should be 
secured with sandbags. Contaminated soil can be stockpiled for up to 90 days without a Resource 
Conservation and Recovery Act (RCRA) permit. 

3.2.4 New Placement Location 

If contaminated soil cannot be placed in the original excavation, then the soil may be used as backfill 
at other areas of the Site below an Ecology-approved cap. If soil is excavated from locations and 
depths of known petroleum-related contamination (see Figure 3), then Ecology’s Guidance for 
Remediation of Petroleum Contaminated Sites (Ecology, 2011) shall dictate on-site placement or 
off-site re-use options. Instances that may potentially warrant a new placement location include large 
excavations for subgrade, footing, or utility trenches, where replacement in the original location is 
not possible. Upon approval of a new placement location, the material must be capped consistent 
with minimum capping guidelines described in Section 4. If new capping profiles or materials are 
proposed (outside of those listed in Section 4), preapproval from Ecology will be required.  

3.2.5 Off-site Disposal 

All soil originating from beneath the Site’s protective cap should be assumed to contain 
contaminants above acceptable risk levels until sampling and analysis, described below, demonstrate 
otherwise. If impacted soil cannot be reused on the Site, then it must be disposed of appropriately at 
a licensed landfill. Soil must be characterized and managed consistent with the protocols described 
in this SMP or the current state and federal regulations applicable at the time of construction, if 
these are more restrictive.  

Management of soil identified for off-site disposal will adhere to the following procedures: 

• Obtain waste acceptance and disposal agreements for the material from the licensed 
disposal facility. 

• Minimize spillage of  contaminated material during truck loading; scrape, clean up, and 
dispose of  any spilled material. 

• Remove excess material from the truck, including from the tires, before leaving the 
loading area. 

• Ensure that there are no free liquids in the material contained in the truck.  
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Stockpile characterization methodology and analytical requirements are provided in Appendix C. 

Excavated material will be disposed of at a licensed disposal facility, depending on the results of the 
waste characterization. 

4 PROTECTIVE CAP  

Construction of a cap that protects human health and the environment from IHSs identified in the 
site soil, groundwater, and soil vapor was identified in the focused site assessment as the preferred 
remedial action (MFA, 2014). The protective cap design was integrated with the design of the hotel 
and appurtenances and varies across the Site, but comprises the following: 

• Soil cap 
• Pavement cap 
• Building cap 

The following table summarizes each cap type, and the following subsections describe each of the 
cap components, including minimum design standards that would be applicable should any of the 
protective caps be removed or altered as a result of future development activities. It is also possible 
to propose new capping material and/or thickness. If new capping profiles or material are proposed 
(outside of what is listed below), approval from Ecology will be required. To expedite review, 
Ecology should be notified well in advance of development of the proposed capping profile or 
material changes.  

Table 
Capping Options 

Type of Use Typical Section 
Landscaping/green space   

1 to 3 feet soil • Geotextile as demarcation; ground cover; any grasses 
>3 feet soil • Geotextile as demarcation layer; ground cover, shallow-rooted 

shrubs or trees; any grasses 
Parking/driveways Impermeable surface (min. thickness 3 inches) with clean sub-base as 

necessary for construction 
Sidewalk/pathway Impermeable surface (min. thickness 2.5 inches) with clean sub-base as 

necessary for construction 
Building/structure • Stem wall/footing foundation with min. 1-foot-thick, clean sub-base 

• Slab-on-grade (min. thickness 3 inches) with sub-base as necessary 
for construction 

• Ecology-approved vapor intrusion barrier system 
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4.1 Soil Cap Description 

In general, any landscaped area of the Site consists of the protective soil cap. The soil cap profiles 
have been designed to ensure the appropriate degree of protectiveness for ecological and human 
receptors from the impacted material that remains on the Site. The following describes the separate 
layers of the protective soil cap, starting with the deepest:  

• Demarcation layer: geotextile fabric 
• Clean soil: 1-foot minimum thickness (minimum of  3 feet clean soil in areas where 

shallow root shrubbery and trees will be planted) 
• Landscaping: topsoil/mulch/lawn/shrubbery/trees 

4.1.1 Demarcation Layer 

Soil cap construction will first require placement of a geotextile (Crown Resources, LLC Style 
R060OR Nonwoven Geotextile™ or equivalent), which will allow infiltration of surface water and 
will not create a hydraulic barrier. The geotextile should be placed over a smooth, prepared surface. 
The geotextile fabric is to serve as a delineation boundary between potentially impacted native soil 
and the clean protective cap and also will serve as a barrier to limit burrowing of potential ecological 
receptors. The presence of the fabric will alert subsequent developers when contact with impacted 
material occurs, and therefore, when specific contaminated-soil-handling protocols are to be 
followed.  

4.1.2 Clean Soil Layer 

In all landscaped areas, a minimum of 1 foot of clean soil will be placed directly on top of the 
demarcation layer where grasses or lawn may be placed. In those areas where shallow rooted 
shrubbery or trees will be planted a minimum of 3 feet of clean soil is required. Soil placement will 
be conducted in a way that prevents damage to the underlying demarcation layer. Import soil to be 
used as clean capping material requires approval from Ecology. 

The owner of the proposed fill material must hire a qualified environmental professional to obtain 
representative samples of the proposed fill material for laboratory analysis. The engineer and/or 
environmental professional will work with the site owner and Ecology to develop an appropriate 
sampling schedule. Samples will be analyzed by a certified environmental testing laboratory.  

Additional testing may be required in order to determine the physical characteristics of the soil for 
geotechnical engineering purposes. Environmental analytical results will be compared to the most 
conservative screening level from the Ecology MTCA Method A soil CULs for unrestricted land 
uses and ecological indicator soil concentrations for protection of terrestrial plants, soil biota, and 
wildlife (WAC 173-340-7493(2)(a)(i)), except for analytes for which a natural background 
concentration has been established. When background concentrations are available, the applicable 
soil quality criteria will not be lower than the background concentrations.  
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4.1.3 Landscaping 

Appropriate vegetation should be selected and installed so that the underlying demarcation layer is 
not adversely impacted by future plant growth and is appropriate for the soil cap thickness. Native 
plants found in the surrounding natural areas will have the most chance of success, require the least 
maintenance, and are the most cost-effective in the long term. For proper revegetation of the Site, 
the designed cap should provide adequate soil depth to support the desired plant habitat to properly 
implement the revegetation of the Site. Areas where the 1-foot-minimum cap thickness occurs 
should be limited to vegetation containing shallow root systems such as low-growing ground cover 
and grasses. Shallow-rooted trees, shrubs, grasses, and ground cover are permitted in areas of 3-foot-
minimum cap thickness.  

4.2 Pavement Cap Description 

Portions of the Site on which driveways, parking lots, patios, walkways, or sidewalks are constructed 
consist of the pavement cap. The pavement cap profiles have been designed to ensure the 
appropriate degree of protectiveness for ecological and human receptors from the impacted material 
that remains on the Site. The following describes the separate layers of the protective pavement cap, 
starting with the deepest:  

• Sub-base 
• Pavement (asphalt or concrete) 

4.2.1 Sub-Base Layer 

Before placement of clean materials, the subgrade (native soil) should be prepared consistent with 
geotechnical requirements. Following subgrade preparation, a base rock layer should be placed and 
compacted in accordance with design specifications. At a minimum, base rock should be placed in 
accordance with the current revision of the City of Wenatchee’s Engineering Standards for Public 
Works Construction. The base rock should be imported from a verified clean source.  

4.2.2 Asphalt Cap Construction 

Asphalt used as a capping material should comply with the current revision of the City of 
Wenatchee’s Engineering Standards for Public Works Construction.  

4.2.3 Concrete Cap Construction 

Concrete used as a capping material should comply with the current revision of the City of 
Wenatchee’s Engineering Standards for Public Works Construction. 
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4.3 Building Cap Description 

Construction of permanent buildings on the Site will effectively eliminate the potential for exposure 
to underlying contaminants. The following describes the separate layers of the protective building 
cap, starting with the deepest:  

• Structural base 
• Vapor intrusion barrier 
• Building foundation 

4.3.1 Structural Base Layer 

Before placement of clean materials, the subgrade (native soil) should be prepared consistent with 
geotechnical requirements. Following subgrade preparation and if determined warranted by a 
licensed geotechnical engineer, a structural fill layer should be placed and compacted in accordance 
with design specifications, with the material imported from a verified clean source.  

4.3.2 Vapor Intrusion Barrier 

A vapor intrusion barrier approved by a licensed professional engineer as being capable of 
protecting against migration of water or gases (e.g., VOCs or methane) into the overlying building is 
required. The barrier should be installed directly on the structural base surface in a manner that does 
not negatively impact its design function. Barriers should be installed either subslab (slab-on-grade 
foundations) or between all footings (spread footing foundations). 

4.3.3 Building Foundation 

A licensed structural engineer should design the building foundations in accordance with the current 
revision of the International Building Code. 

4.4 Other Capping Material 

If surfacing materials other than those listed above are desired as part of future redevelopment 
activities, Ecology approval is required. 

5 WATER 

5.1 Stormwater 

Stormwater will be managed and directed away from the Site. Soil is known to be impacted and 
infiltration of water could promote leaching of chemicals. Therefore, infiltration facilities and ponds 
will not be used on the Site. 
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5.2 Groundwater 

Contaminated groundwater is known to exist beneath the Site, typically at least 20 feet below ground 
surface. Because of its depth, it is unlikely that groundwater will be generated during any on-site 
work (e.g., dewatering of excavations); however, should groundwater be generated in the future, it 
should be analyzed for the following to identify applicable disposal options: 

• Metals (arsenic, barium, beryllium, cadmium, chromium, lead, manganese, nickel, and 
vanadium) by U.S. Environmental Protection Agency (USEPA) Method 6010C 

• Petroleum hydrocarbons by Ecology Method NWTPH-Gx and -Dx 

• PCBs (specifically Aroclor 1260) by USEPA Method 8270-SIM (selective ion 
monitoring) 

• VOCs by USEPA Method 8260B 

• Pesticides (specifically DDD and DDE) by USEPA Method 8141 

6 SITE CONTROLS 

The generation of contaminated material triggers the requirement to implement specific site 
controls. These controls are required in order to protect the adjacent environment and reduce 
potential exposure of the nearby public to the contaminated material that remains capped at the Site. 

6.1 Worker Health and Safety 

All future redevelopment activities that penetrate the cap and thereby generate contaminated soil are 
to be conducted according to WAC 173-340-810; the Occupational Safety and Health Act (OSHA) 
of 1970 (29 U.S. Code Sec. 651 et seq.); the Washington Industrial Safety and Health Act (Chapter 
49.17 Revised Code of Washington); and relevant regulations. The contractor will be required, 
before beginning work, to prepare a health and safety plan, which is to be available for review by 
Ecology upon request. The health and safety plan shall, at a minimum, set forth the requirements 
and protections for working in areas containing soil that may be chemically impacted, and shall 
include the following: 

• Current Hazardous Waste Operations and Emergency Response (HAZWOPER) 
certification for workers disturbing impacted soil 

• IHSs and site background 

• Personal protective equipment 

• Personal hygiene and decontamination protocols 

• Medical surveillance 
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• Hazard communication and site control 

• Recordkeeping and reporting 

6.1.1 Qualified Personnel 

The contractor will complete construction work in compliance with OSHA regulations (29 Code of 
Federal Regulations [CFR] § 1910.120 and § 1926.65); workers in any area of the Site that is no 
longer contained by the protective cap and any workers who will come in contact with potentially 
contaminated material must be “qualified personnel.” The qualified personnel must have received 
the HAZWOPER standard 40-hour training, as well as received refresher training in the past year. 
Managers and supervisors directly overseeing the working crew must have received additional 
specialized training in hazardous-waste management supervision. 

6.2 Access Restriction 

In the event of construction on site with the potential to generate contaminated material, fencing 
should be maintained in order to restrict public access to areas of the Site that are no longer 
contained by a cap. Signage shall be posted on the fencing separating the public from uncapped 
areas.  

6.3 Decontamination Procedures 

Soil will be removed from equipment before the equipment leaves the controlled area. Vehicle tires 
that travel over soil deemed contaminated must be freed of soil by brushing, wheel wash, or another 
method that is appropriate to the work being performed before the vehicle leaves the controlled area 
in order to prevent tracking of potentially contaminated soil to clean portion of the Site or off site. 
Decontamination will be conducted in a manner that prevents the contamination of the protective 
cap. 

Decontamination will be managed so that washwater does not migrate from the decontamination 
area.  

Equipment and personnel decontamination procedures will be defined in the activity-specific health 
and safety plan. 

6.4 Soil Gas 

Soil gas characterization or mitigation will be required before new structures are constructed. Soil 
gas characterization may be conducted in and near the footprint of planned structures to assess the 
risk to human health. Ecology may approve construction without vapor mitigation if risk to human 
health is found to be acceptable. If risk to human health is unacceptable or soil gas characterization 
has not been conducted, a vapor intrusion barrier system is required for new construction. 
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In addition, any work within subsurface confined spaces (e.g., manholes) will follow OSHA-
compliant confined space entry protocol, with special consideration for gas monitoring due to the 
potential for migration of landfill gas into subsurface structures. 

6.5 Groundwater Use Restrictions 

Groundwater use is restricted per the environmental covenant (Appendix A). Groundwater 
management is discussed in Section 5. 

6.6 Infiltration Restriction 

Stormwater facilities that infiltrate water into the subsurface (beneath the cap) will not be 
constructed on the Site. All stormwater catch basins, conveyance systems, and other appurtenances 
located within the Site will be of water-tight construction (see Appendix A). 

6.7 Use of Property 

WAC 173-340-420 states that at sites where a cleanup action requires an institutional control, a 
periodic review shall be completed no less frequently than every five years after the initiation of a 
cleanup action. Actual review frequency at the Site will be determined by Ecology. 

7 NOTIFICATION AND REPORTING  

7.1 Notification and Reporting 

Ecology is to be notified in accordance with requirements stipulated in the environmental covenant 
in advance of substantial development activities at the Site.  

The contractor shall maintain weekly reports of field activities during any active construction that 
disturbs soil or other cap material on the Site. The Grantor per the environmental covenant (the 
City) will prepare a project completion report to document the management of impacted soil for 
each project in which such work is conducted. The report will document the management 
techniques used, approximate volumes of materials handled, placement or disposal information, 
disposal manifests, and analytical data generated during management of the impacted material. 

7.2 Recordkeeping 

The property owner must maintain records to provide to any subsequent property owner, 
documenting the following: 

• On-site placement of  excavated soil, including delineation of  the disposal areas and 
estimated volumes 
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• Off-site disposal of  excavated soil, including waste characterization, shipping manifests, 
and disposal certificates  

• Cap breach reports, including where the cap was breached, methods for replacement, 
materials used, and any analytical results 

8 PROTECTIVE CAP MONITORING AND 
MAINTENANCE  

The protective cap requires regular and routine inspection for evaluation and maintenance of its 
integrity. Monitoring and, if required, maintenance should be conducted annually, at a minimum. 
This will provide an opportunity to correct small, localized failures before they become larger, more 
detrimental failures. In addition to annual inspection, an inspection is to take place after a large 
natural disaster occurs in close proximity to the Site, or any other large-scale disturbance occurs near 
or at the Site. As the cap is the primary barrier protecting human and ecological receptors from the 
remaining impacted soil, it is imperative that the cap maintain its intended integrity. This section 
outlines the monitoring and inspection procedure for each of the protective capping materials.  

The person conducting the monitoring should complete the monitoring worksheet provided in 
Appendix D. The main purpose of the monitoring event is to document current conditions of 
capping materials. The documentation can be used as a reference to evaluate severity of cap 
degradation in comparison to the cap’s condition during previous monitoring events and determine 
if corrective action is required.  

8.1 Protective Cap Inspection 

This section describes the minimum observation and monitoring requirements per inspection for 
each component of the overall protective cap. 

8.1.1 Soil Cap 

The following defines the minimum observation and monitoring requirements per inspection for a 
soil cap. All recorded observations (using the worksheet in Appendix D) should be accompanied by 
documenting photographs: 

• Overall cap condition 
• Visible rills or gullies 
• Evidence of  stormwater ponding or concentrated flow 
• Exposed demarcation fabric 

The inspection for vegetation should be qualitative and quantitative. The following lists the 
minimum observation and monitoring requirements per inspection for site vegetation: 
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• Overall vegetation condition 
• Overall vegetation percent coverage 
• Areas of  non-established or failing vegetation 
• Areas of  dead or dying vegetation 
• Observance of  invasive species 

8.1.2 Pavement Cap 

The following defines the minimum observation and monitoring requirements per inspection for all 
pavement-related caps at the Site. All recorded observations should be accompanied by 
documenting photographs: 

• Overall cap condition 
• Evidence of  cracking, buckling, or subgrade shifting 
• Observed alligatored areas (areas with numerous intersecting cracks) 

8.1.3 Building Cap 

The following define the minimum observation and monitoring requirements per inspection for 
building caps. All recorded observations should be accompanied by documenting photographs:  

• Overall cap condition 
• Visible cracks in the foundation 
• Visible punctures in the vapor intrusion barrier (spread footing foundations) 

8.2 Corrective Action 

If evidence of erosion or failure is observed in any of the abovementioned caps, the person 
conducting the inspection and reporting should consult with the engineer. The engineer may decide 
that additional analysis or observation may be necessary in order to determine if the damage will 
reduce the effectiveness of the protective cap. Corrective action will be evaluated on a case-by-case 
basis according to the type and/or severity of damage and the urgency. The following should be 
conducted in order to document damage and to evaluate a plan for corrective action: 

1. Engineer’s internal review of inspection reports and photographs 

2. Site visit by the engineer to review damage 

3. Additional measurement or analysis (survey, sample collection, or analysis) 

4. Consultation with Ecology regarding the damage or deterioration and the engineering 
assessment 

5. Proposal for repair prepared by the engineer (if determined necessary) 

6. Contract with an appropriately certified and licensed contractor for completion of repair 
work (if needed) 
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8.3 Protective Cap Maintenance 

This section describes the minimum maintenance requirements for each component of the overall 
protective cap. 

8.3.1 Soil Cap 

Soil cap and vegetation maintenance will be conducted dependent on the findings of the annual 
monitoring report. If areas of the soil cap have eroded, maintenance to replace the eroded areas with 
soil and vegetation will be required. This may require additional seeding and/or planting. 

All vegetated areas should include a survey for invasive species as part of the routine maintenance. 
Observed invasive species, including Himalayan blackberry and reed canarygrass, are to be removed.  

8.3.2 Pavement Cap 

Pavement cap maintenance should be conducted if evidence of significant cracking or buckling (e.g., 
formation of pot holes) is observed. Areas that show these failures shall be maintained by the 
application of a corrective patch of asphalt or concrete, as appropriate. 

8.3.3 Building Cap 

Building foundations, as well as any vapor intrusion barriers integrated with building foundations, 
are not anticipated to require significant maintenance over the life of the building. Any maintenance 
should be completed in accordance with a licensed structural engineer’s recommendations (building 
foundation), or manufacturer’s recommendations (vapor intrusion barrier system). 
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LIMITATIONS 
 
The services undertaken in completing this plan were performed consistent with generally accepted 
professional consulting principles and practices. No other warranty, express or implied, is made. 
These services were performed consistent with our agreement with our client. This plan is solely for 
the use and information of our client unless otherwise noted. Any reliance on this plan by a third 
party is at such party’s sole risk. 

Opinions and recommendations contained in this plan apply to conditions existing when services 
were performed and are intended only for the client, purposes, locations, time frames, and project 
parameters indicated. We are not responsible for the impacts of any changes in environmental 
standards, practices, or regulations subsequent to performance of services. We do not warrant the 
accuracy of information supplied by others, or the use of segregated portions of this plan. 
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Figure 2
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Former Public Works Yard Site
Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online.
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Extent of

Environmental
Contamination

Former Public Works Yard Site
Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online; taxlots obtained from Chelan
County; 2000 sample location from targeted
brownfield assessment conducted by Ecology
& Environment, Inc. and is approximate; 2011
and 2013 sample locations surveyed by Maul
Foster & Alongi, Inc. using GeoXH 2005.
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Figure 4
Protective Cap Layout

Former Public Works Yard Site
Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online.
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APPENDIX B 
PREVIOUS INVESTIGATION RESULTS 
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Figure 2
Site Features and

Investigation Locations
Former Public Works Yard Site

Wenatchee, Washington

Source: Aerial photograph obtained from Esri
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brownfield assessment conducted by Ecology
& Environment, Inc. and are approximate; 2011
and 2013 sample locations surveyed by Maul
Foster & Alongi, Inc. using GeoXH 2005.
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Stockpile Characterization Methodology 

Material that is removed from the former Public Works Yard Site for disposal may contain levels of 
indicator hazardous substances (IHSs) that are regulated under the Resource Conservation and 
Recovery Act (RCRA) and the Washington State Model Toxics Control Act (MTCA). The material 
must be adequately characterized before its removal from the Site to ensure compliance with federal 
and state waste management regulations, including Code of Federal Regulations (CFR) 261.24 
(RCRA). Excavated material should be stockpiled methodically in order to facilitate the sampling 
method and organization. Composite sampling is conducted in order to best characterize each 
stockpile to complete a waste profile for the landfill. Waste characterization samples are to be 
obtained directly from the excavated material stockpiles at a frequency of approximately one 
composite sample per a maximum 100 cubic yards of material (before conducting any 
characterization sampling, confirm with the waste disposal facility that the sample collection 
frequency and analytical methods prescribed in the Soil Management Plan are appropriate). 

Five-point composite samples will be obtained from each 100-cubic-yard stockpile section that is to 
be disposed of off site. In order to develop a representative sample of each delineated section, five 
discrete subsamples of equal size will be collected from within the section. A standard stainless-steel 
hand auger will be used to collect samples from various depths within the stockpile (the sampler 
should avoid collecting samples from the stockpile surface). The stockpile section will be divided 
into four quadrants, with one subsample collected from within each quadrant and the fifth 
subsample collected from the center of the 100-cubic yard section. Of the first four subsamples, at 
least one should be collected from a shallow depth, one from mid-depth, one near the bottom of the 
stockpile, and one from a randomly selected depth. 

Samples will be composited using a stainless-steel bowl with a stainless-steel spoon. A portion of the 
composited sample will be placed in the laboratory-provided containers, which will then be sealed 
(rocks and other debris should not be placed in the container). The sampling equipment is to be 
decontaminated after each composite sample is collected. The samples will be placed on ice in a 
shipping container with chain-of-custody paperwork and transported to an accredited laboratory for 
analysis. 

Obtaining samples in this manner is intended to result in data that are representative of the 
contaminants in that particular section of the stockpile, and accounts for the variability of the waste 
generated from different excavation locations. The material in each stockpile is expected to be 
homogenized through the on-site handling procedures of excavating, placing in a dump truck, and 
dumping into a pile. Composite sampling, combined with the on-site homogenization, should result 
in a sample that is representative of the pile. Variability of the soil from different excavations will be 
addressed by collecting one composite sample per every 100 cubic yards of soil. Laboratory quality 
assurance and quality control (QA/QC) data, along with sample results, will be validated before 
handling procedures are determined for any soil. This review will be conducted as laboratory reports 
are received so that management of the soil can proceed rapidly. 



R:\0380.02 City of Wenatchee\Document\04_2016.03.14 Site Management Plan\Appendix C - Stockpile Characterization\Appendix C - Stockpile 
Characterization.docx 

The data quality objectives for this sampling approach address precision, accuracy, 
representativeness, comparability, and completeness:  

• The term “precision” refers to the ability of  an analytical method or instrument to 
reproduce a measurement. Review of  laboratory-generated QA/QC documentation will 
allow assessment of  laboratory precision.  

• Accuracy is assessed by evaluating how close a measurement is to the true or expected 
value. Accuracy is evaluated by reviewing laboratory QC data, such as blank and spiked 
samples.  

• Representativeness of  the data is an indication of  how well data represent an expected 
environmental condition. The compositing approach has been designed to obtain 
samples that are representative of  the individual stockpile sections. 

• Comparability, or the confidence in evaluating one data set in relation to another, will be 
established through the use of  consistent field techniques, standard analytical methods, 
standard reporting formats, equipment calibration, and analysis of  reference materials. 

• The data will be assessed for completeness by summarizing the number of  valid results 
versus the total number of  samples collected. Because only valid laboratory results will 
be acceptable for disposal determination, the results will be 100 percent complete.  

Stockpile Analysis 

Analysis of material on the Site is required before off-site disposal. Any and all soil that is generated 
and intended for off-site disposal is to be analyzed by an accredited laboratory for the following 
constituents: 

• Gasoline- and diesel-range petroleum hydrocarbons by Washington State Department of  
Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx 

• Benzene, ethylbenzene, toluene, and total xylenes by U.S. Environmental Protection 
Agency (USEPA) Method 8260B 

• Polycyclic aromatic hydrocarbons by USEPA Method 8270C 

• Arsenic and lead by toxicity characteristic leaching procedure USEPA Method 
1311/6010B 

It is the responsibility of the party generating the impacted soil to verify current disposal 
requirements with the disposal facility.  
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Date:

Weather:

Completed By:

Precipitation (prior 
24 hrs)

Overview photograph of each cap component to capture composite view of entire cap.
Photograph Requirements: 

Specific Observations: To be noted with photographs, measurements, and  locations:

Measurements: 

General Observations:

Activity on the site.

Any noted changes or damage to the cap.

Visible changes since previous inspection.

Stormwater flow characteristics (if monitoring conducted during wet weather).
General cap condition.

Invasive species present (location and quantity).

Visible demarcation fabric.
Standing water or areas of concentrated surface water flow.

Standing water or concentrated surface water flow.

Building Cap:
Cracking of foundation.

Soil Cap:
Vegetative cover with estimated coverage.

Depth of soil cap at edges adjacent to pavement/building cap.

Length and depth of any surface erosion or damage.
Estimated areal coverage of vegetation/landscaping material on soil cap.

Penetration of vapor intrusion barrier (spread footing foundations).

Cracking or buckling indicating lateral expansion or contraction.

Pavement Cap:
Pavement Cap:

Areas of surface erosion (rills/gullies, concentrated sediment deposits).



SITE INSPECTION SUMMARY REPORT
FORMER WENATCHEE PUBLIC WORKS YARD CAP VISUAL MONITORING

R:\0380.02 City of Wenatchee\Document\04_2016.03.14 Site Management Plan\Appendix D - Site Inspection Form\Appendix D - Site 
Inspection Form.xlsx  2 of 3

 

Building Cap:

Measurements: 

Pavement Cap:

General Observations:

Specific Observations: To be noted with photographs, measurements, and  locations:
Soil Cap:

Completed By:

Date:

Weather:

Precipitation (prior 
24 hrs)



SITE INSPECTION SUMMARY REPORT
FORMER WENATCHEE PUBLIC WORKS YARD CAP VISUAL MONITORING
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Photo Log

Date:

Location                                                 
(Station or Coordinates) Observations
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