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1.0 INTRODUCTION 

RMD Environmental Solutions, Inc. (RMD), on behalf of the City of Santa Cruz (the City), has 

prepared this Feasibility Study – Remediation of Lead and Polycyclic Aromatic Hydrocarbons in 

Soil (FS) for the Lower Main Meadow, Pogonip Open Space, located at 501 Golf Club Drive1 in 

Santa Cruz, California (the Site, Figures 1 and 2).  Previous investigations to evaluate lead and 

polycyclic aromatic hydrocarbon (PAH) impacts in soil have occurred at the Site since 2019.  

This FS was prepared to evaluate potential remedial approaches and strategies for anticipated 

future land uses at the Site. 

This FS is being submitted to: 1) present the Site background and current nature and extent of 

contamination; 2) present a conceptual site model (CSM) based on available data, including 

contaminant fate and transport information, to identify the exposure pathways and help ensure 

that the remedial action objectives (RAOs) and Site cleanup goals are protective of human 

health; 3) present RAOs for the Site; 4) evaluate potential remedial technologies to address soil 

impacts at the Site; and 5) select the preferred remedial approach for the Site.  The remainder 

of this document is organized into the following sections: 

• Section 2.0:  Site Background; 

• Section 3.0:  Human Health Conceptual Site Model; and 

• Section 4.0:  Feasibility Evaluation. 

Sections 5.0 and 6.0 provide the limitations for this FS and citations to the documents 

referenced, respectively. 

 

 
1 Note, the Site address changed from 333 Golf Club Drive to 501 Golf Club Drive in 2021. 
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2.0 SITE BACKGROUND 

2.1 Site Location and Description 

The Site is identified as the Lower Main Meadow of the Pogonip Open Space in Santa Cruz, 

California (Figure 1).  The Site is the southern portion of the larger Santa Cruz County 

Assessor’s Parcel Number [APN] 001-211-01.  The Site is currently undeveloped except for a 

series of dirt roads and hiking trails accessible from Golf Club Drive, which is located along the 

southern and western Site boundaries (Figure 2).  The Site is divided into the east meadow, the 

west meadow, a ravine between the east and west meadows, the north orchard, and the Emma 

McCrary Trail Area (Figure 2).  A 0.08-acre seasonal wetland has been identified in the northern 

portion of west meadow.  The Site is bordered by additional open space and the Pogonip 

clubhouse to the northwest, additional open space, and a former horse stable to the 

southwest, a forested slope to the east with a railroad line, Highway 9, and the San Lorenzo 

River beyond, and a plant nursery and Santa Cruz METRO office buildings to the south with 

commercial businesses beyond.   

The City has agreed to lease approximately 20 acres in the lower meadow area to the 

Homeless Garden Project (HGP), a non-profit organization, of which 9.5 acres is proposed to 

be converted from recreational and natural open space to an agricultural and educational farm.  

In 2019, the City learned that a portion of the Site had been used as a skeet and trap shooting 

range between the 1930s and 1950s.  Metals, primarily lead and to a lesser extent antimony, 

arsenic, copper, and zinc, are associated with shot, and PAHs are associated with clay targets.  

In 2019, a Phase I Environmental Site Assessment (Phase I; Weber, Hayes & Associates [WHA], 

2019) identified the following two recognized environmental conditions (RECs):  

• The historic operation of a skeet shooting range with confirmed elevated lead and PAH 

concentrations in shallow soil samples; and  

• The presence of trash and debris primarily observed within the ravine of the lower 

meadow where homeless encampments have been established.  

Based on the proposed land use by HGP, these RECs were investigated and the results were 

reported in the Preliminary Endangerment Assessment Report (PEA Report; RMD, 2020b).  

Based on the findings of the PEA Report, PAHs and select metals, primarily lead, were 

identified in HGP’s proposed planting areas of the Site.   

Following the PEA Report, an additional soil investigation for delineation of lead and PAHs at 

the Site was conducted at the request of the County of Santa Cruz Health Services Agency – 
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Environmental Health (the County).  Findings of this investigation were presented in the 

Revised Additional Soil Investigation Report and Human Health Screening Evaluation 

(Additional Investigation Report) dated February 17, 2022 (RMD, 2022).   

The California Department of Toxic Substances Control (DTSC) was the lead oversight agency 

during the PEA investigation described in the PEA Report.  Currently, the County is the lead 

oversight agency.   

A record of environmental conditions at the Site (i.e., regulatory directives and 

correspondence, Site documents, and analytical data) may be obtained through a review of the 

case files for DTSC EnviroStor Database Number 60002874 at the following website: 

https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=60002874  

(Site Code 202272).  

2.2 Historical Land Use 

The following summarizes the historical land use based on information presented in the 

Phase I:  

• Beginning in approximately 1850, the area surrounding the Site was used for limestone 

mining and the production of lime;   

• From approximately 1912 through 1986, the known Site land uses included:   

o In 1912, the Site and surrounding open space were developed into a golf course 

and social club.  The Pogonip clubhouse is located northeast of the Site;    

o In 1935, the golf course was turned into polo fields with horse stables located 

immediately off-Site to the west;   

o In 1937, the polo club constructed a skeet shooting range in the west meadow 

between Golf Club Drive and the ravine;   

o In 1948, a shooting range with a “Remington electrical trap” was added 

adjacent to the existing skeet shooting range, and the grounds were leveled by 

grading;    

o A 1956 aerial photograph of the Site shows the shooting range infrastructure 

removed and the area opened to rangeland;   

o From approximately 1958 to 1967, the Site was used for cattle grazing; and   

o In 1987, the Pogonip clubhouse was posted as unsafe for occupancy.   
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2.3 Current Land Use 

In 1989, the Site was acquired by the City and has since been maintained as recreational open 

space.  A fire break is maintained along the eastern boundary of the Site.  During Phase I 

activities, Site inspection observations included concrete shooting pads and clay target 

fragments in the west meadow.  In addition, the presence of unauthorized camping has been 

observed largely in the ravine area.  City staff perform homeless encampment clean-ups; fire 

prevention work, such as removing vegetation and clearing dead trees; and trail work along the 

existing trails.  

2.4 Anticipated Land Use 

Site use will likely either remain as recreational land use or the Site will be redeveloped for 

unrestricted land use.  A brief summary of each anticipated land use scenario is provided 

below. 

2.4.1 Recreational Land Use 

The recreational land use would be similar to the current land use with trails available for hiking 

only or multi-use (hiking, biking, and horseback riding) as designated through the Site.  

Overnight camping and off-trail use would continue to be prohibited. Natural resource, fire 

prevention, and trail management activities would occur under City management.  

2.4.2 Unrestricted Land Use 

The unrestricted land use would include developing portions of the west meadow, east 

meadow, and north orchard into active farming land.  The HGP’s Operation and Maintenance 

Plan and Development Plans for the Pogonip Farm and Garden propose a building complex, 

consisting of an administrative building, a pole barn, two greenhouses, and parking in the 

northeast portion of the west meadow along Golf Club Drive (HGP, 2017).  In unfarmed areas, 

the Site would continue to be used for outdoor recreation (hiking and multi-use trails) with 

natural resource, fire prevention, and trail management activities conducted under City 

management. 

2.5 Conceptual Shooting Range Contaminant Distribution 

The types and distribution of contaminants associated with shooting ranges typically display a 

systematic pattern (Interstate Technology & Regulatory Council [ITRC], 2005).  In general, 

metals, primarily lead and to a lesser extent antimony, arsenic, copper, and zinc, are associated 
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with shot, and PAHs are associated with clay targets.  These materials are expected to be 

deposited on the surface or near surface soil.   

Trap and skeet shooting ranges feature a fan-shaped clay target and shot fall zone radiating 

from the shooting pads.  Although the distribution may vary, the following general dimensions 

relative to the shooting pads are hypothetically expected: 

• 0 to 100 feet – Spent cartridge cases and wads; 

• 200 to 325 feet – Clay target fragments; and 

• 200 to 700 feet (skeet)/770 feet (trap) – Shot fall zone, with the greatest anticipated shot 

density at 400 to 600 feet.  

This conceptual distribution of contaminants was generally observed during the PEA 

investigation conducted in May 2020 (Section 2.6.3). 

2.6 Previous Site Investigations 

Between November 2018 and December 2021, soil samples were collected during multiple 

phases of investigation.  Consistent with the anticipated land uses and the PEA Report, the 

following soil screening levels (SLs) were compared with Site investigation results: 

• Background Concentrations for Metals – DTSC (2015) recommends that metals 

detected at background (ambient) levels not be identified as chemicals of potential 

concern (COPCs) at a site.  In accordance with the DTSC-approved Preliminary 

Endangerment Assessment Work Plan (RMD, 2020a), a 2009 Lawrence Berkeley 

National Laboratory (LBNL, 2009) study was used to identify acceptable background 

levels for metals except for arsenic, which used the background level for San Francisco 

Bay Region of 11 milligrams per kilogram (mg/kg, Duvergé, 2011).  Table 1 of the PEA 

Report presents background levels for metals detected in soil. 

• Risk-Based SLs – The risk-based soil SLs include U.S. Environmental Protection Agency 

(USEPA) Regional Screening Levels (RSLs; USEPA, 2022) modified per DTSC Office of 

Human and Ecological Risk Human Health Risk Assessment (HHRA) Note Number 3 

(HHRA Note 3; DTSC, 2022b) in accordance with the PEA Manual (DTSC, 2015).  The 

risk-based soil SLs were available for unrestricted residential and commercial/industrial 

receptors.  Risk-based soil SLs for lead were developed separately, as described in the 

following bullet. 

• Lead SLs – Unlike other COPCs, the soil SL for lead is based on blood-lead (Pb) models.  

Neither USEPA nor California Environmental Protection Agency (CalEPA) publishes 
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toxicity values for lead.  In the absence of toxicity values, noncarcinogenic effects from 

exposure to lead are evaluated by predicting blood-Pb concentrations using 

toxicokinetic modeling.  DTSC LeadSpread 92 is recommended by DTSC for evaluating 

lead exposure.  This model evaluates three exposure scenarios: 1) child residential 

scenario, 2) adult residential scenario, and 3) adult commercial worker (occupational) 

scenario (DTSC, 2022a).  This section describes the blood-lead models used to develop 

lead soil SLs for the hypothetical long-term receptors anticipated at the Site. 

o Future On-Site Unrestricted Receptor - This receptor is a long-term receptor that 

includes unrestricted land use, which may include farming and gardening 

activities for the purpose of cultivating, consuming and/or selling produce.  

DTSC LeadSpread 9 is recommended by DTSC for evaluating lead exposure 

under unrestricted land use.  This model is based on child exposures only (most 

stringent scenario) and an exposure frequency of seven days per week for a 

90-day average exposure duration.  Based on this model, DTSC’s soil SL for lead 

is 80 mg/kg (DTSC, 2022a).  The soil SL of 80 mg/kg represents a reasonably 

conservative soil SL to protect future on-Site unrestricted receptors (RMD, 

2020b). 

o Future On-Site Commercial Worker Receptor - This receptor is a long-term adult 

receptor, a full-time commercial worker (farm and garden) employee that is 

assumed to spend 250 days per year working at the Site for 25 years.  This 

receptor may spend the workday (8 hours per day) both indoors performing light 

office duties and outdoors performing moderate soil invasive activities in surface 

or near surface soil (e.g., maintenance or landscaping).  The PEA Report used 

DTSC’s commercial soil SL for lead of 320 mg/kg (RMD, 2020b), which was 

based on USEPA's adult lead model (ALM; DTSC, 2011)3.  Based on 

LeadSpread 9 for the adult commercial worker exposure scenario, DTSC’s soil SL 

for lead is 500 mg/kg (DTSC, 2022a).   

 
2 LeadSpread 9 is a revision of LeadSpread 8 for evaluating residential and industrial land use scenarios.  The DTSC 
LeadSpread 9 model (DTSC, 2022a) evaluates exposure via the ingestion, inhalation, and dermal exposure pathways 
by using equations that relate incremental blood lead increase to a soil lead concentration to provide an estimate of 
median blood lead concentration.  Current DTSC screening levels for lead are based on the soil concentration that 
will result in a 90th percentile estimate of blood lead equal to the target increase in children’s blood lead level of 
concern by 1 microgram per deciliter (µg/dL; CalEPA benchmark incremental change criterion for lead).   
3 The model calculates the concentration in exterior soil and interior dust that will result in a 90th percentile estimate 
of blood lead among fetuses of adult workers of 1 µg/dL.   
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o Current/Future Recreational Trail User Receptor – This receptor is a long-term 

receptor that includes receptors using the Site for outdoor recreation (hiking and 

biking trails).  This receptor is anticipated to be primarily an adult receptor; 

however, a child receptor may occasionally visit the Site during organized field 

trips or other visits accompanied by an adult.  For this reason, the 

LeadSpread 9 model based on child exposures was used to estimate a soil SL 

for on-Site recreational trail user receptors.  In the LeadSpread 9 model, DTSC 

indicates that non-residential scenarios may involve fewer than seven days per 

week for exposure frequency.  Based on best professional judgement, to 

evaluate a recreational trail user scenario, the exposure frequency in the model 

was reduced from seven days per week to one day per week for a 90-day 

average exposure duration.  The resulting soil SL for lead of 540 mg/kg 

represents a reasonably conservative soil SL to protect current/future on-Site 

recreational trail user receptors (RMD, 2020b)4.   

The SLs for soil are shown on Tables 1 and 2. Unless otherwise specified, the results of the 

previous Site investigation activities are compared with the soil SLs and discussed below.  

2.6.1 2018/2019 Soil Investigation  

The HGP conducted agricultural soil testing and incorporated evaluation of the potential 

agricultural impacts of the lead associated with the historic shooting range (HGP, 2019).  This 

evaluation indicated the following:  

• Extractable lead concentrations ranging from 0.9 parts per million (ppm) to 89.8 ppm, 

which exceeded a laboratory-recommended threshold for safe agricultural use of 

22 ppm; and  

• Total sorbed lead concentrations ranging from 56.08 mg/kg to 145.86 mg/kg, which 

were below a threshold of 400 mg/kg that would require implementation of modified 

farming practices (HGP, 2019).     

Based on these results, the City decided to conduct additional sampling at the Site. 

 
4 The soil SL for lead of 540 mg/kg for on-Site recreational trail user receptors was included in the Work Plan (RMD, 
2021) and subsequently approved by the County in their approval letter, dated June 2, 2021. 
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2.6.2 February 2019 Soil Investigation 

Soil samples were collected from 52 soil borings, each advanced to approximately 2 feet bgs, 

in the west meadow at the Site (Environmental Investigation Services, Inc., 2019).  Twelve 

4-part composite samples (B1 through B12) were collected from 48 borings at depths of 

approximately 0 to 0.5 foot bgs (surface) and 1.5 to 2 feet bgs (shallow).  Additionally, one 

4-part composite sample (B13) was collected from approximately 0 to 0.5-foot bgs.  The 

surface composite samples were analyzed for select metals (total lead, arsenic, copper, and 

zinc), PAHs, and total petroleum hydrocarbons (TPH) as diesel and motor oil (with silica gel 

cleanup).  The 1.5 to 2 feet bgs composite samples were analyzed for metals only.  The 4-part 

composite sample results for surface soil at borings B1 (northwestern portion of the west 

meadow) and B3 (northern portion of the west meadow) reported lead concentrations 

exceeding the residential SL of 80 mg/kg.  Therefore, the four individual samples for these 

locations were analyzed for lead and reported lead concentrations exceeding the residential 

(unrestricted) SL of 80 mg/kg.  Samples with PAH concentrations exceeding SLs were limited to 

surface soil in borings B5 and B7 (eastern portion of the west meadow) and borings B6 and 

B11 (central portion of the west meadow, near a former shooting pad location).  Data summary 

tables for this investigation are provided as Tables A1 and A2 of Appendix A. 

Based on the findings of the 2019 investigation, the following data gaps were identified: 

• The magnitude of select metals (lead, antimony, arsenic, copper, zinc) concentrations in 

unsampled areas within the planned planting footprint in the west meadow; 

• The extent and magnitude of select metals (lead, antimony, arsenic, copper, zinc) 

concentrations within the planned planting footprint in the north orchard and east 

meadow where higher shot fall density is anticipated;  

• The extent and magnitude of PAH concentrations within the planned planting footprint 

in the western portion of the north orchard and east meadow; and 

• The vertical extent of PAH concentrations that exceed SLs in the west meadow and 

other areas. 

2.6.3 May 2020 Soil Investigation 

To address the data gaps identified during the 2019 investigation, soil samples were collected 

from 71 soil borings located across the Site, each advanced to approximately 2 feet bgs (RMD, 

2020b).  Twenty-six soil borings were located in the west meadow, 12 soil borings were located 

in the north orchard, and 33 soil borings were located in the east meadow.  Soil sample 
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locations were selected based on the planned farm and garden areas at the Site, findings of 

the 2019 soil investigation, and hypothetical shot and clay target fragment fall zones.  During 

boring advancement, soil at approximate 6-inch intervals (0-0.5-foot bgs, 0.5-1.0-foot bgs, and 

1.0-1.5-foot bgs [collectively referred to as the “surface”], and 1.5-2.0-foot bgs [shallow]) was 

visually inspected and logged.  Soil from each boring location was screened with an X-Ray 

Fluorescence (XRF) analyzer to evaluate the vertical distribution of lead in the field.  Two soil 

samples were collected from each boring location based on field observations.  The selected 

soil samples were analyzed for select metals (lead, antimony, arsenic, copper, and zinc) and 

PAHs according to field observations and XRF screening (for lead) as described in the PEA 

Report.  Data summary tables for this investigation are provided as Tables A3 and A4 of 

Appendix A. 

Lead concentrations exceeded the commercial worker soil SL of 320 mg/kg and the 

recreational trail user soil SL of 540 mg/kg at one location south of the southern shooting 

range in the west meadow, in the western portion of the north orchard along the trail 

connecting the west meadow to the east meadow, and in the south and west portions of the 

east meadow along the ravine.  

PAH concentrations exceeded one or more soil SLs at eight boring locations in the west 

meadow.  As mentioned above, the extent of PAHs in soil have been delineated to the extent 

necessary. 

Based on the findings of the 2020 investigation, the following data gaps were identified: 

• The extent of lead concentrations near the north orchard along the trail connecting the 

west meadow to the east meadow;  

• The extent of lead concentrations within the sloped ravine area between the west 

meadow and east meadow; and 

• The extent of lead concentrations along the recreational trails located south of the east 

meadow (Emma McCrary Trail Area). 

2.6.4 December 2020 Site Visit 

On December 15, 2020, RMD, City, and County personnel conducted a Site visit to review 

previous sampling locations where lead concentrations exceeded the recreational trail user soil 

SL, discuss potential delineation sampling locations, and evaluate potential access issues.   

The findings of the Site visit included: 
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• Two arcs of concrete pads, which are interpreted as the shooting pads for the historic 

trap and skeet ranges, were further observed in the central portion of the west 

meadow; 

• Vegetation covers most of the Site with homeless encampments further observed in 

several wooded areas including the ravine area; and 

• The southern side of the east meadow, the ravine area, and public recreation trails in 

the southeastern portion of the Site and connecting the west meadow to the east 

meadow had not been adequately delineated for lead concentrations in shallow soil. 

The hypothetical fan-shaped clay target and shot fall distribution associated with the 

orientation of the shooting pads is depicted on Figure 2.   

Based on previous investigations and the Site visit, the County determined that further 

investigation is needed to fully delineate the lateral and vertical extent of lead concentrations 

in shallow soil near the southern side of the east meadow, in accessible portions of the ravine, 

and along select public recreation trails in the southeastern portion of the Site. 

2.6.5 March 2021 Soil Investigation 

Based on findings of the PEA Report, WHA collected shallow soil samples from 12 soil borings 

located along the trail connecting the west meadow to the east meadow near the north 

orchard to delineate the extent of lead concentrations near boring NO-3 and to support the 

use of this trail (WHA, 2021).  At each boring, soil samples were collected at the surface and at 

approximately 1.5 feet bgs and analyzed for lead.  The reported lead concentrations of up to 

208 mg/kg were below the commercial soil SL of 320 mg/kg and the recreational trail user soil 

SL of 540 mg/kg.  Based on these results, additional soil investigation is no longer necessary in 

this portion of the Site.  A data summary table for this investigation is provided as Table A5 of 

Appendix A. 

2.6.6 August/December 2021 Soil Investigation 

To address the data gaps identified during the PEA Report investigation, soil samples were 

collected from 32 soil borings located across the Site, each advanced to approximately 

2 feet bgs (RMD, 2022).  Fourteen soil borings were located in the ravine, two soil borings were 

located in the north orchard, seven soil borings were located in the east meadow, two soil 

borings were located in the west meadow, and seven soil borings were located in the Emma 

McCrary Trail Area.  During boring advancement, soil at approximate 6-inch intervals (0-0.5-

foot bgs, 0.5-1.0-foot bgs, and 1.0-1.5-foot bgs, and 1.5-2.0-foot bgs) was visually inspected 
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and logged.  Soil from each boring location was screened with a XRF analyzer to evaluate the 

vertical distribution of lead in the field.  Two soil samples were collected from each boring 

location based on field observations.  Select soil samples were analyzed for lead according to 

field observations and XRF screening as described in the Additional Investigation Report.  Lead 

concentrations exceeded the recreational trail user soil SL of 540 mg/kg at four locations in the 

east meadow along the border with the ravine and five locations throughout the ravine.  

A data summary table for this investigation is provided as Tables A6 of Appendix A. 

2.6.7 Summary of COPCs 

Based on the sample-by-sample comparison with background levels and risk-based soil SLs for 

the PEA investigation (RMD, 2020b), the following metals and PAHs were identified as COPCs 

in each area: 

Summary of Chemicals of Potential Concern (COPCs) 
Area Unrestricted Land Use Recreational Land Use 

West Meadow • Antimony 
• Arsenic 
• Copper 
• Lead 
• Zinc 

• Benz(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Dibenz(a,h)anthracene  
• Indeno(1,2,3-c,d)pyrene 
• Naphthalene 

• Benzo(a)pyrene 
• Lead 
• Benzo(b)fluoranthene 
• Dibenz(a,h)anthracene 

North Orchard • Lead • Lead 
East Meadow • Lead  • Lead 

 

Based on the findings of the PEA Report, PAHs and select metals, primarily lead, were 

identified in proposed planting areas of the Site.  The Additional Investigation Report provides 

an updated evaluation of the nature and extent of COPCs at the Site.  Areas with COPC 

exceedances above the recreational and unrestricted soil SLs are shown on Figures 3 and 4, 

respectively. 
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3.0 HUMAN HEALTH CONCEPTUAL SITE MODEL 

To develop a conceptual understanding of the Site, information regarding potential chemical 

source, chemical release, and transport mechanisms; locations of potentially exposed human 

receptors; and potential exposure routes were assessed.  This information was previously 

presented in the PEA Report.  Based upon comments from the County (2021 and 2022), the 

human health conceptual site model (CSM) was updated to include the hypothetical 

recreational trail user receptor and the hypothetical unauthorized camper receptor.  The 

updated CSM is outlined schematically on Figure 5 and discussed below.   

The CSM associates sources of chemicals with potentially exposed human receptors and 

associated complete exposure pathways.  In this way, the CSM assists in quantifying potential 

impacts to human health.  As defined by USEPA (1989), the following four components are 

necessary for a chemical exposure pathway to be considered complete and for chemical 

exposure to occur: 

• A chemical source and a mechanism of chemical release to the environment; 

• An environmental transport medium (e.g., soil) for the released chemical; 

• A point of contact between the contaminated medium and the receptor (i.e., the 

exposure point); and  

• An exposure route (e.g., incidental ingestion of soil) at the exposure point. 

As described below, these components provide a basis for the CSM. 

3.1 Chemical Source, Release, and Transport 

To evaluate the first two components necessary for a complete exposure pathway, chemical 

properties of the detected chemicals and the physical characteristics of the Site were reviewed 

to identify factors that might allow the release and transport of chemicals.  As discussed in 

Section 2.0, the potential source of impacts at the Site is related to the deposition of shot and 

clay target fragments.  Based on historic land use as a shooting range and previous Site 

investigations, the COPCs include metals and PAHs, which tend to adsorb to soil particles and 

typically do not readily dissolve into water or volatilize into ambient air.  Therefore, this CSM 

focuses on direct contact exposure routes to metals and PAHs in on-Site soil. 
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3.2 Potential Receptors 

The third component necessary for an exposure pathway to be complete is identification of 

potential receptors at the Site based on anticipated land use.   

Based on current and anticipated future land use as a recreational area, the following 

hypothetical receptors were considered in this CSM: 

• Current/Future On-Site Recreational Trail User Receptor. 

Based on the anticipated future land use as an agricultural and educational farm with a 

commercial building complex, the following hypothetical receptors were considered in this 

CSM: 

• Future On-Site Unrestricted Receptor; and 

• Future On-Site Commercial Worker Receptor. 

As stated in the PEA Report, a future on-Site construction worker receptor will be present 

during redevelopment of the Site; but this receptor will be a short-term receptor, performing 

activities subject to applicable administrative controls (e.g., Site Management Plan [SMP], Site 

Health and Safety Plan [HASP], and best management practices [BMPs]).  This receptor is 

expected to be a short-term outdoor worker (i.e., 2 weeks to 1 year) for a single construction or 

development project at the Site.  The exposures for a construction worker receptor are 

expected to be limited in comparison to long-term worker receptors. 

The hypothetical on-Site receptors included in the CSM are described in more detail below. 

3.2.1 Hypothetical On-Site Recreational Trail User Receptor 

The recreational trail user receptor is a long-term receptor that may include visitors using the 

recreational trails at the Site.  Based on best professional judgment, this receptor is assumed to 

visit the Site one day per week (52 days per year) for a 26 year exposure duration (as both a 

child [6 years] and an adult [20 years] or one day per week for a 90-day average exposure 

duration for lead [LeadSpread 9 model]).  Potential exposures for this receptor are expected to 

occur from time spent outdoors only (8 hours per day).  Typically, a recreational trail user that 

frequently visits a site would spend up to 4 hours per day on the trails (Gobster, 2005).  It is 

conservative to assume that the recreational trail user that frequently visits the Site for 52 days 

a year will be using the trails for 8 hours a day at each visit, considering only short segments of 
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the greater Pogonip Open Space trail system intersect the lead and PAH impacted areas of the 

Site. 

3.2.2 Hypothetical On-Site Unrestricted Receptor 

The hypothetical future on-Site unrestricted receptor was included to evaluate an unrestricted 

land use scenario, which is considered the most protective scenario for potential on-Site 

receptors including farm and garden workers.  This receptor is a long-term receptor 

(i.e., greater than 7 years [USEPA, 1989]) that spends 350 days per year at the Site for a 26 year 

exposure duration (as both a child [6 years] and an adult [20 years] or seven days per week for a 

90-day average exposure duration for lead [LeadSpread 9 model]).  The unrestricted land use 

may include farming and gardening activities for the purpose of cultivating, consuming and/or 

selling produce (RMD, 2020b).   

3.2.3 Hypothetical On-Site Commercial Worker Receptor 

The hypothetical future on-Site commercial worker receptor is a long-term adult receptor.  This 

receptor is a full-time employee that is assumed to spend 250 days per year working at the Site 

for a 25 year exposure duration or five days per week for a 90-day average exposure duration 

for lead [LeadSpread 9 model].  This receptor may spend the workday (8 hours per day) both 

indoors performing light office duties and outdoors performing moderate soil invasive activities 

in surface or near surface soil (e.g., maintenance or landscaping).   

3.3 Complete Exposure Pathways 

The fourth and final component, a complete exposure pathway (i.e., route of exposure) is 

discussed in combination with the third component (i.e., presence of receptors at an exposure 

point) to define those exposure pathways considered to be complete and significant for the 

future on-Site receptors.  The exposure pathways assumed to be complete and significant for 

the hypothetical current/future on-Site receptors includes the following: 

• Incidental ingestion of soil; 

• Dermal contact with soil; and 

• Inhalation of fugitive dust. 

As a working farm and garden, it is assumed that the future on-Site farm and garden worker 

receptor will grow fruits and vegetables to consume and/or sell to the public.  The produce 

sourced from the Pogonip Farm and Garden will only account for a portion of a potential 
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receptors diet; therefore, is not likely a significant exposure pathway.  Evaluation of the 

exposure pathways listed above for an unrestricted land use scenario are considered 

adequately protective for the proposed future land use at the Site (RMD, 2020b). 
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4.0 FEASIBILITY EVALUATION 

This section describes the Site-specific remedial action objectives (RAOs) and cleanup goals for 

soil at the Site.  The exposure routes and receptors defined in the human health CSM 

(Section 3.0 and Figure 5) are used to define the media of concern to be evaluated for 

remedial alternatives and to identify appropriate Site-specific RAOs and cleanup goals, which 

are used to identify COPCs.  The Site-specific RAOs, cleanup goals, and COPCs are then used 

for the selection of applicable remediation technologies to be screened for remediation of the 

Site.   

4.1 Remedial Action Objectives 

Site-specific RAOs were developed to identify specific cleanup goals to mitigate soil impacts at 

the Site and to protect human health and the environment based on either a recreational trail 

or unrestricted land use.  The PEA Report identified metals, primarily lead, and select PAHs in 

shallow soil as COPCs for the Site.   

The RAOs developed to address soil impacts at the Site include the following: 

• Prevent direct contact, ingestion, and inhalation of COPC-impacted soil to allow for 

recreational trail land use and/or unrestricted land use; and 

• Mitigate COPC concentrations in impacted soil at the Site to allow for recreational trail 

land use and/or unrestricted land use. 

The short-term objective is to allow for recreational trail land use in accessible portions of the 

Site where soil concentrations are below applicable SLs per the request of the County.  As 

funding becomes available, the City plans to conduct additional remedial action to expand the 

area for recreational trail land use and, ultimately, remediate all accessible portions of the Site 

to allow for unrestricted land use, including farming and gardening. 

4.2 Remedial Action Cleanup Goals 

The remedial action cleanup goals were developed using the following: 

• Risk-Based Benchmarks (USEPA RSLs [USEPA, 2022]; 

• DTSC HHRA Note 3 [DTSC, 2022b]; and 

• DTSC LeadSpread 9 [DTSC, 2022a]). 
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The LeadSpread 9 model (DTSC, 2022a,b) recommends that the remedial/mitigation level for 

unrestricted soil exposure remain at the current residential (unrestricted) default value of 

80 mg/kg.  Similarly, the recreational lead soil SL is 540 mg/kg using LeadSpread 8 and 

remains at 540 mg/kg using the updated LeadSpread 9 model. 

Based on the Site-specific RAOs and the criteria mentioned above, the proposed remedial 

action cleanup goals are as follows: 

Compound 
Proposed Cleanup Goal – 

Recreational Land Use 
(mg/kg) 

Proposed Cleanup Goal – 
Unrestricted Land Use 

(mg/kg) 

Lead 540 80 

Benzo(a)anthracene 45 1.1 

Benzo(a)pyrene 4.5 0.11 

Benzo(b)fluoranthene 45 1.1 

Dibenz(a,h)anthracene 1.1 0.028 

Indeno(1,2,3-CD)pyrene 45 1.1 

4.3 Potential Remedial Alternatives 

Based on the findings of previous Site investigations, remedial alternatives have been 

identified and will be evaluated.  These potential remedial alternatives include the following or 

combinations of the following: 

• No Action; 

• Institutional and Engineering Controls; 

• Surface Capping; 

• In-Situ Treatment; 

• Phytoremediation; 

• Soil Flipping; and 

• Excavation and Off-Site Disposal. 
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4.4 Remedial Alternative Screening 

Technologies were screened based on their abilities to meet the overall objectives to provide 

site management and reduce soil concentrations. 

No action involves no further activities to treat, contain, or remove any of the COPC-impacted 

soil present at the Site.  This alternative is required for consideration by the National 

Contingency Plan (NCP) to provide a baseline to compare other remedial alternatives.  

Therefore, this alternative is retained for further evaluation. 

Institutional and Engineering Controls  

Institutional controls are non-engineering and/or legal measures that minimize the potential for 

human exposure to COPCs at a Site without actually reducing their toxicity, mobility, and/or 

volume.  Deed restrictions and site management plans are common institutional controls and 

are sometimes used in combination with active remedial technologies.   

Engineering controls are physical modifications that minimize the potential for human exposure 

to COPCs at a site without actually reducing their toxicity, mobility, and/or volume.  

Engineering controls are typically barriers (e.g., fences) that restrict access and direct contact 

with COPCs at a Site. 

Institutional and engineering controls are highly effective in the short-term, easily 

implementable, and low cost.  These methods combined with at least one other alternative 

would likely receive regulatory and community acceptance.  Therefore, this alternative is 

retained for further evaluation. 

Surface Capping 

Surface capping involves covering portions of the Site with waterproof material (e.g., asphalt or 

concrete) where soil concentrations exceed Site-specific SLs to form a stable surface and 

prevent future direct contact with the impacted soil.  Surface capping would provide long-term 

effectiveness but does not have the ability to reach remedial action cleanup goals and does 

not reduce toxicity or volume of impacted soil.  Surface capping would be difficult to 

implement in tree covered and sloped areas of the Site and would likely not receive regulatory 

or community acceptance.  Therefore, this alternative is rejected from further evaluation. 

In-Situ Treatment 

In-Situ treatment can include methods such as soil flushing or chemical immobilization 

(solidification/stabilization).  Soil flushing involves injecting extraction fluid into the soil and 
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works well in coarse-grained soils with high permeability.  Chemical immobilization involves 

mixing a binding agent such as cement, asphalt, or clay to the impacted soil using augers, or 

similar, to form a solid block.  In-situ treatment technologies can be effective in reducing 

toxicity, mobility, and volume of impacted soil, but can be difficult to implement and are costly.  

Also, soil flushing is typically implemented for deeper soil, not the surface and near surface soil 

impacts observed at the Site.  It is unlikely in-situ treatment would receive regulatory and 

community acceptance.  Therefore, this alternative is rejected from further evaluation. 

Phytoremediation 

Phytoremediation includes growing plants or trees throughout the Site to remove heavy metals 

and PAHs from soil through natural processes.  Phytoremediation would require large volumes 

of water over the lifetime of the project and would require routine soil sampling to monitor 

COPC concentrations over time.  Phytoremediation relatively low-cost and generally improves 

the physical, chemical, and biological quality of the soil reducing toxicity, mobility, and volume 

of contaminants.  Therefore, this alternative is retained for further evaluation. 

Soil Flipping 

Soil flipping involves excavating and temporarily stockpiling the impacted soil, excavating and 

stockpiling several feet of the clean soil from beneath where the impacted soil was located, 

then backfilling the impacted soil beneath the clean soil to create a surface cap as a means to 

prevent direct contact with the impacted soil.   

Soil flipping minimizes the potential for human exposure to COPCs without actually reducing 

their toxicity, mobility, or volume, but may not be a feasible option for a future unrestricted 

land use that involves farming since the root structure of the plants may extend down into the 

impacted soil beneath the top layer of clean soil.  However, soil flipping may be feasible in 

areas of the Site where future farming is not likely to occur.  Soil flipping can be implemented 

for long-term effectiveness at a moderate cost, however regulatory and community acceptance 

are uncertain.  Therefore, this alternative is rejected from further evaluation.  
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Excavation and Off-Site Disposal 

Excavation and off-Site disposal involves removing the impacted soil and hauling it off-Site for 

disposal at a landfill.  Excavation and off-Site disposal would reach the remedial action cleanup 

goals by reducing the toxicity, mobility, and volume of impacted soil and is a proven, long-

term solution.  Implementing excavation and off-Site disposal would be difficult in the tree 

covered and sloped portions of the Site but would be relatively easy in the open areas.  

Excavation and off-Site disposal is a high cost alternative but would likely receive regulatory 

and community acceptance.  Therefore, this alternative is retained for further evaluation. 

4.5 Detailed Analysis of Retained Remedial Alternatives 

A detailed analysis of remedial alternatives retained for further evaluation was conducted using 

the following nine decision-making criteria: 

• Overall Protection of Human Health and the Environment; 

• Ability to Reach Remedial Action Cleanup Goals; 

• Long-Term Effectiveness and Performance; 

• Reduction of Toxicity, Mobility, and Volume through Treatment; 

• Short-Term Effectiveness; 

• Implementability; 

• Cost; 

• Regulatory Acceptance; and 

• Community Acceptance. 

Based on the remedial alternative screening evaluation presented above, RMD conducted a 

detailed analysis of the following remedial approaches for the Site: 

• Alternative 1 – No Action (for comparison; as required by the NCP); 

• Alternative 2 – Institutional and Engineering Controls; 

• Alternative 3 – Phytoremediation; and 

• Alternative 4 – Excavation and Off-Site Disposal. 

Table 3 provides the ranking results and RMD’s evaluation of each alternative to meet the nine 

decision-making criteria.  Results are briefly summarized below. 
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4.5.1 Alternative 1 – No Action 

No action involves no further activities to treat, contain, or remove any of the COPC impacted 

soil present at the Site.  This alternative is considered to provide a baseline to compare to 

other remedial alternatives.  The “no action” alternative does not provide adequate protection 

to human health or the environment and will not be discussed further in the criteria analysis.  

Alternative 1 received a low-ranking score of 10 in the detailed analysis presented in Table 3. 

4.5.2 Alternative 2 – Institutional and Engineering Controls 

Institutional controls would include a deed restriction on the Site, preparation of a site 

management plan, and posting of notification signs to warn Site visitors of the known COPC 

impacts to soil.  For the recreational land use scenario, engineering controls would include the 

installation of livestock fencing, or similar, around the ravine and accessible areas of the Site 

where COPC concentrations exceed the recreational SLs.  For the unrestricted land use 

scenario, engineering controls would include the installation of fencing around the ravine area 

where COPC concentrations exceed the unrestricted SLs.   

This alternative is protective of human health in the recreational land use scenario but would 

not be appropriate for the unrestricted land use scenario involving active farming and 

gardening for human consumption.  Institutional and engineering controls do not allow for any 

treatment to reduce toxicity, mobility, or volume and would not reach remedial cleanup goals.  

This alternative would provide short-term effectiveness for the recreational land use scenario 

but would require long-term maintenance and repairs of the fencing.  The proposed 

institutional and engineering controls would be easily implemented at a low cost and would 

likely receive regulatory and community acceptance. 

Alternative 2 received a moderate ranking score of 26 in the detailed analysis presented in 

Table 3. 

4.5.3 Alternative 3 – Phytoremediation 

Phytoremediation includes growing plants or trees throughout the Site to remove heavy metals 

and PAHs from soil through natural processes and would be a potential alternative for the 

recreational land use scenario.  Covering large portions of the Site in plants and trees for 

phytoremediation would limit the available area for active farming and gardening in the 

unrestricted land use scenario.  This alternative would remove COPCs from impacted soil but 

might not reach remedial action cleanup goals.  Phytoremediation is implementable, low-cost, 
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and generally improves the physical, chemical, biological quality of the soil reducing toxicity, 

mobility, and volume of contaminants.  However, phytoremediation requires large volumes of 

water and is not a short-term solution.  This alternative would require ongoing maintenance 

and routine soil sampling to monitor remedial progress.  

Alternative 3 received a low-ranking score of 19 in the detailed analysis presented in Table 3. 

4.5.4 Alternative 4 – Excavation and Off-Site Disposal 

Excavation and off-Site disposal includes removing the impacted soil and hauling it off-Site for 

disposal at a landfill.  This alternative is a proven solution to reach the remedial action cleanup 

goals in the short-term by reducing the toxicity, mobility, and volume of impacted soil and 

would be highly effective in the long-term since the source of the COPCs in soil has already 

been removed.  Implementing excavation and off-Site disposal would be difficult in the tree 

covered and sloped portions of the Site but would be relatively easy in the open areas once a 

temporary access road is constructed and the Site is prepared for heavy equipment operation.  

The existing access road between the western and eastern portions of the Site crosses a 

seasonal wetland/drainage area, and any impacts or temporary development within the area 

would be heavily regulated.  It is uncertain if soil removal in the ravine would be permitted, due 

to the steepness of the terrain and density of large trees within a riparian area.  Excavation and 

off-Site disposal is the highest cost alternative but would likely receive regulatory and 

community acceptance.   

Alternative 4 received the highest-ranking score of 31 in the detailed analysis presented in 

Table 3. 

4.6 Remedial Alternative Comparison 

A comparison of Alternatives 2 through 4 in relation to the nine decision-making criteria is 

detailed on Table 3 and summarized below. 

1. Overall Protection of Human Health and the Environment: Each of the three alternatives 

would provide some level of protection to human health and the environment, but 

excavation and off-Site disposal is the most effective method.  Considering the Site 

topography and features, a combination of institutional and engineering controls with 

excavation and off-Site disposal would likely be the most feasible approach. 

2. Ability to Reach Remedial Action Cleanup Goals: Institutional and engineering controls 

would not have the ability to reach remedial action cleanup goals.  Phytoremediation 
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has the potential to achieve remedial action cleanup goals, but it is not guaranteed and 

could take a long time.  Excavation and off-Site disposal is a proven method to 

adequately reach remedial action cleanup goals. 

3. Long-Term Effectiveness and Performance: Institutional controls can be implemented in 

perpetuity but will likely need to be implemented in combination with a second 

remedial alternative to reach Site closure.  Engineering controls can be highly effective 

in the long-term with proper maintenance and repairs.  If phytoremediation was able to 

adequately reduce COPC concentrations, it would be an effective long-term solution.  

Excavation and off-Site disposal is the most guaranteed alternative for long-term 

effectiveness. 

4. Reduction of Toxicity, Mobility, or Volume Through Treatment: As mentioned above, 

institutional and engineering controls do nothing to reduce toxicity, mobility, or volume 

through treatment.  Phytoremediation can reduce toxicity, mobility, and volume but the 

long-term effectiveness is uncertain.  Excavation and off-Site disposal would result in 

the highest reduction of toxicity, mobility, and volume of COPCs in soil. 

5. Short-Term Effectiveness: Institutional and engineering controls can be highly effective 

in the short-term at preventing exposure to COPCs in soil.  Phytoremediation is a 

medium to long-term alternative that would not be effective in the short-term.  

Excavation and off-Site disposal would be highly effective in the short-term once 

adequate funding is secured and excavation permits are issued. 

6. Implementability: Institutional and engineering controls would be the easiest alternative 

to implement.  Phytoremediation is can be easy to implement but would require 

ongoing maintenance in the form of planting, watering, and routine soil sampling to 

monitor remedial progress.  Excavation and off-Site disposal is easy to implement once 

a temporary access road is constructed and the Site is prepared for heavy equipment 

operation.  Site access for soil removal is limited due to sensitive natural resources such 

as wetlands or riparian areas.  Sourcing clean, organic, nutrient-rich backfill material for 

the unrestricted land use scenario would be challenging and add additional cost. 

7. Cost: Estimates of present value costs for implementing the remedial approaches for a 

recreational or unrestricted land use scenario using Alternatives 2 and/or 4 are: 

o Recreational Land Use: Alternative 2 – $200-300K; 1-2 years. 

o Unrestricted Land Use: Alternatives 2 and 4 – $5-6 million; 2-4 years. 
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8. Regulatory Acceptance: It is likely institutional and engineering controls in combination 

with excavation and off-Site disposal would be approved.  Phytoremediation is a less 

common alternative and does not have adequate short-term effectiveness. 

9. Community Acceptance: In addition to this FS, a brief presentation of the project 

overview and feasibility evaluation will be included as an agenda item during an 

upcoming Santa Cruz City Council meeting.   

4.7 Preferred Remedial Alternative Selection 

Based on the above evaluation, the following alternatives are recommended based on 

anticipated land use: 

• Recreational Land Use: Alternative 2 (Institutional and Engineering Controls). 

• Unrestricted Land Use: Alternative 2 (Institutional and Engineering Controls) in 

combination with Alternative 4 (Excavation and Off-Site Disposal). 

A summary of the proposed remedial actions for the recreational and unrestricted land uses are 

described in the following sections and presented on Figures 6 and 7, respectively.  A 

Remedial Action Plan (RAP) will be prepared and submitted to the County for the selected land 

use scenario prior to implementation. 

4.7.1 Recreational Land Use (Alternative 2) 

For the hypothetical recreational land use scenario, an example of the proposed remedial 

actions are as follows: 

• Install fencing around the tree covered ravine area and where known soil concentrations 

are above the Site-specific recreational soil SLs; 

• Reroute recreational trails around fenced areas, where necessary;  

• Prepare and implement a Soil Management Plan (SMP) to provide guidance for working 

and handling potentially impacted soil encountered during routine Site maintenance 

activities conducted by City staff; and 

• Restrict land use with a Land Use Covenant (LUC), or similar. 



Feasibility Study – Remediation of Lead and Polycyclic Aromatic Hydrocarbons in Soil 
Lower Main Meadow, Pogonip Open Space, Santa Cruz, California June 16, 2022 

 
 

RMD ENVIRONMENTAL SOLUTIONS, INC. 4-10 

4.7.2 Unrestricted Land Use (Alternatives 2 and 4) 

For the hypothetical unrestricted land use scenario, an example of the proposed remedial 

actions are as follows: 

• Construct a temporary access road and prepare the Site areas that will be used for 

heavy equipment staging and soil loading; 

• Remove impacted soil with known concentrations above the Site-specific unrestricted 

soil SLs in accessible portions of the east meadow, west meadow, and north orchard 

areas; 

• Collect confirmation soil samples to make sure the impacted soil has been removed to 

the extent necessary; 

• Load and transport impacted soil to an off-Site disposal facility; 

• Replace the impacted soil with clean imported soil that meets the yet to be determined 

project specifications; 

• Install fencing around the tree covered ravine area and where known soil concentrations 

are above the Site-specific unrestricted soil SLs;  

• Repair the Site topography to pre-remediation conditions, or similar, based on project 

specifications; 

• Prepare and implement a Soil Management Plan (SMP) to provide guidance for working 

and handling potentially impacted soil encountered during routine Site maintenance 

and farming activities conducted by City and farm staff; and 

• Restrict land use with a Land Use Covenant (LUC), or similar. 

The estimated remedial cost included in Section 4.6 does not include the following: 

• Preparation of an erosion control and stormwater pollution prevention plan; 

• Construction of a temporary access road for soil removal activities; 

• Installation of utility lines (e.g., water and electrical) to the east meadow; and 

• Installation of perimeter fencing around the hypothetical farm and garden. 
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5.0 LIMITATIONS 

This document was prepared for the exclusive use of the City for the express purpose of 

complying with a client directive for environmental investigation or restoration.  RMD has used 

professional judgment to present the findings and opinions of a scientific and technical nature.  

The opinions expressed are based on the conditions of the Site existing at the time of the field 

investigation, current regulatory requirements, and any specified assumptions.  The presented 

findings and recommendations in this report are intended to be taken in their entirety to assist 

City personnel in applying their own professional judgment in making decisions related to the 

property.  No warranty or guarantee, whether expressed or implied, is made with respect to 

the data or the reported findings, observations, and recommendations. 

 



Feasibility Study – Remediation of Lead and Polycyclic Aromatic Hydrocarbons in Soil 
Lower Main Meadow, Pogonip Open Space, Santa Cruz, California June 16, 2022 

 
 

RMD ENVIRONMENTAL SOLUTIONS, INC. 6-1 

6.0 REFERENCES 

Department of Toxic Substances Control (DTSC), 2011.  User’s Guide to LeadSpread 8 and 
Recommendations for Evaluation of Lead Exposures in Adults.  September. 

DTSC, 2015.  Preliminary Endangerment Assessment Guidance Manual.  Interim Final - 
Revised.  October.   

DTSC, 2022a.  LeadSpread 9 – Information for Users.  Human and Ecological Risk Office 
(HERO).  March. 

DTSC, 2022b.  Human Health Risk Assessment (HHRA) Note Number 3, DTSC-modified 
Screening Levels (DTSC-SLs).  May. 

Duvergé, D.J., 2011.  Establishing Background Arsenic in Soil of the Urbanized San Francisco 
Bay Region.  A thesis submitted to the faculty of San Francisco State University in partial 
fulfillment of the requirements for the degree Master of Science in Geosciences.  
December.   

Environmental Investigation Services, Inc. (EIS), 2019.  Soil Sampling Investigation Report, 
Pogonip Farm and Garden in Santa Cruz, CA.  April 9. 

Gobster, PH, 2005.  Recreation and Leisure research from an active living perspective: Taking a 
second look at urban trail use data.  Leisure Sciences 27:367-383. 

Homeless Garden Project (HGP), 2017.  Operations and Management Plan, Pogonip Farm & 
Garden.  March. 

HGP, 2019.  Report: Soil Lead Levels in the Lower Main Meadow of Pogonip.  January 18.   

Interstate Technology & Regulatory Council (ITRC), 2005.  Environmental Management at 
Operating Outdoor Small Arms Firing Ranges.  February. 

Lawrence Berkeley National Laboratory (LBNL).  2009. Analysis of Background Distributions of 
Metals in Soil at Lawrence Berkeley National Laboratory.  Revised April. 

RMD Environmental Solutions, Inc. (RMD), 2020a.  Preliminary Endangerment Assessment 
Work Plan.  Pogonip Farm and Garden, Santa Cruz, California.  May 5. 

RMD, 2020b.  Preliminary Endangerment Assessment Report, Pogonip Farm and Garden, 
333 Golf Club Drive, Santa Cruz, California.  August 10. 

RMD, 2021.  Delineation of Lead-Impacted Soil Work Plan, Pogonip Farm and Garden, 
333 Golf Club Drive, Santa Cruz, California.  May 26. 

RMD, 2022.  Revised Additional Soil Investigation Report and Human Health Screening 
Evaluation.  Lower Main Meadow, Pogonip Open Space, 501 Golf Club Drive, Santa Cruz, 
California.  February 17.  



Feasibility Study – Remediation of Lead and Polycyclic Aromatic Hydrocarbons in Soil 
Lower Main Meadow, Pogonip Open Space, Santa Cruz, California June 16, 2022 

 
 

RMD ENVIRONMENTAL SOLUTIONS, INC. 6-2 

U.S. Environmental Protection Agency (USEPA), 1989.  Risk Assessment Guidance for 
Superfund, Human Health Evaluation Manual, Part A. Interim Final.  Solid Waste and 
Emergency Response.  December. 

USEPA, 2022.  Regional Screening Level (RSL) Summary Table (TR=1E-6, HQ=1).  May. 

Weber, Hayes & Associates (WHA), 2019.  Phase I Environmental Site Assessment for 
Recreational Open Space Property.  November 19. 

WHA, 2021.  Access Road Lead Sample Results.  March. 



 

 

FIGURES  



SITE LOCATION MAP

LOWER MAIN MEADOW,

POGONIP OPEN SPACE

501 GOLF CLUB DRIVE

SANTA CRUZ, CALIFORNIA

APP. BY:DR.BY:DATE
PROJECT NO.

DWEC
10/2021

01-POG-001

FIGURE

1

N

SCALE: 1" = 2000'

0 2000 4000

Map Source:

USGS, 2018

SITE

LOCATION



PROPOSED

BUILDING

COMPLEX

7

7

0

'

6

0

0

'

4

0

0

'

3

2

5

'

2

0

0

'

POGONIP

CLUBHOUSE

FORMER

HORSE

STABLE

NORTH

ORCHARD

WEST  MEADOW

RAVINE

EAST

MEADOW

EMMA McCRARY

TRAIL AREA

10/2021 EC DW01-POG-001

PROJECT NO. APP. BY:DRAWN BY:DATE

FIGURE

2

SITE PLAN

LOWER MAIN MEADOW, POGONIP OPEN SPACE

501 GOLF CLUB DRIVE

SANTA CRUZ, CA

N

LEGEND

PROPOSED WEST MEADOW  BOUNDARY

50' WETLAND BUFFER (NO PLANTING)

SHOOTING PAD LOCATION

100' WETLAND BUFFER (NATIVE PLANTS)

UNKNOWN CONCRETE PAD

SCALE: 1" = 150'

0 300150

HYPOTHETICAL RANGE OF HIGHEST

LEAD SHOT CONCENTRATION (~400'-600')

HYPOTHETICAL RANGE OF

CLAY TARGETS (~200'-325')

PROPOSED EAST MEADOW  BOUNDARY

Notes:

1) Hypothetical Ranges of Lead Shot and Clay Pigeons Are Based On

Standard Skeet Shooting Range Shot Fall Zones. (ITRC, 2015)

2) Proposed Garden Boundaries and Building Complex Based on GPS

Coordinate Plan (Fall Creek Engineering, Inc, 2018) and Map of

Pogonip Farm & Garden (Homeless Garden Project O&M Plan, 2017)

APPROXIMATE LOCATION OF

SEASONAL WETLAND

HYPOTHETICAL RANGE OF LEAD SHOT

(~200'-770')

PROPOSED NORTH ORCHARD BOUNDARY

APPROXIMATE RAVINE AREA



PROPOSED

BUILDING

COMPLEX

POGONIP

CLUBHOUSE

FORMER

HORSE

STABLE

NORTH

ORCHARD

NO-1

NO-5

NO-8

NO-10

NO-9

NO-11

NO-12

EM-23

EM-13

EM-25

EM-29

EM-30

EM-31

EM-18

EM-32

EM-33

EM-22

EM-28

EM-17

EM-16

EM-27

EM-15

EM-26

EM-14

EM-24

EM-12

EM-19

EM-20

NO-7

NO-2

WM-C-1

WM-C-2

WEST  MEADOW

B1W

B9N

B13N

B13E

B12N

B2W

B2N

B4N

B4W

B12W

B13S

B12S

B10W

B10S

B9W

B1S

B13W

B11N

B6W

B6N

B4E

B5N

B5E

B5W

B3W

B9E

B8S

B12E

B9S

B10E

B11S

B11W

B10N

B11E

B6S

B2E

B3S

B4S

B3E

B7N

B5S

B8E

B8W

B7S

B7W

B8N

B7E

B6E

B3N

B1N
B1E

WM-DG-3

WM-DG-5

WM-DG-4

WM-DG-2

WM-C-7

WM-C-6

WM-DG-14

WM-C-8

WM-DG-12

WM-DG-15

WM-C-10

WM-C-5

WM-C-4

WM-DG-7

WM-DG-8

WM-DG-9

WM-DG-10

WM-C-11

NO-3

NO-4

NO-6

EM-1

EM-2

EM-3

EM-4

EM-11

EM-10

EM-9

EM-8
EM-7

EM-6

EM-5

EM-21

WM-C-3

WM-DG-1

EM-34

EM-35

EM-36

EM-37

EM-38

EM-40

R-12

R-8

T-2

RAVINE

EM-39

B-1

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-9

B-10

B-11

B-12

T-1

WM-17

WM-16

NO-14

NO-13

R-11

R-10

R-9

R-13

R-14

R-1

R-4

R-2

R-5

R-3

R-6

R-7

EAST

MEADOW

T-3

EMMA McCRARY

TRAIL AREA

WM-DG-13

B2S

WM-DG-6

WM-DG-11(A)

WM-C-9(A)

T-4

T-5

T-6

T-7

PROJECT NO. APP. BY:DRAWN BY:DATE

FIGURE

3

AREAS EXCEEDING SCREENING LEVELS 
FOR RECREATIONAL TRAIL USE

LOWER MAIN MEADOW, POGONIP OPEN SPACE

501 GOLF CLUB DRIVE

SANTA CRUZ, CA

01-POG-001 01/2022 EC DW

N

SHOOTING PAD LOCATION

0

SCALE: 1" = 150'

150 300

SOIL SAMPLE LOCATION (RMD, 2020)

UNKNOWN CONCRETE PAD

APPROXIMATE LOCATION OF

SEASONAL WETLAND

SOIL SAMPLE LOCATION (EIS, 2019)

Notes:

1) Hypothetical Ranges of Lead Shot and Clay Pigeons Are Based On

Standard Skeet Shooting Range Shot Fall Zones (ITRC, 2015).

2) Proposed Garden Boundaries and Building Complex Based on GPS

Coordinate Plan (Fall Creek Engineering, Inc, 2018) and Map of

Pogonip Farm & Garden (Homeless Garden Project O&M Plan, 2017).

XRF

LEGEND

PROPOSED WEST MEADOW  BOUNDARY

50' WETLAND BUFFER (NO PLANTING)

100' WETLAND BUFFER (NATIVE PLANTS)

PROPOSED EAST MEADOW  BOUNDARY

PROPOSED NORTH ORCHARD BOUNDARY

APPROXIMATE RAVINE AREA

SOIL SAMPLE LOCATION (WHA, 2021)

SOIL SAMPLE LOCATION (RMD, 2021)

XRF SCREENING LOCATION (RMD, 2021)

XRF SCREENING LOCATION (RMD, 2022)

SOIL SAMPLE LOCATION (RMD,2022)

X-RAY FLUORESCENCE

APPROXIMATE AREA EXCEEDING

LEAD SCREENING LEVEL FOR

RECREATIONAL TRAIL USE

APPROXIMATE AREA EXCEEDING

POLYCYCLIC AROMATIC HYDROCARBON

SCREENING LEVELS FOR

RECREATIONAL TRAIL USE



PROPOSED

BUILDING

COMPLEX

POGONIP

CLUBHOUSE

FORMER

HORSE

STABLE

NORTH

ORCHARD

NO-1

NO-5

NO-8

NO-10

NO-9

NO-11

NO-12

EM-23

EM-13

EM-25

EM-29

EM-30

EM-31

EM-18

EM-32

EM-33

EM-22

EM-28

EM-17

EM-16

EM-27

EM-15

EM-26

EM-14

EM-24

EM-12

EM-19

EM-20

NO-7

NO-2

WM-C-1

WM-C-2

WEST  MEADOW

B1W

B9N

B13N

B13E

B12N

B2W

B2N

B4N

B4W

B12W

B13S

B12S

B10W

B10S

B9W

B1S

B13W

B11N

B6W

B6N

B4E

B5N

B5E

B5W

B3W

B9E

B8S

B12E

B9S

B10E

B11S

B11W

B10N

B11E

B6S

B2E

B3S

B4S

B3E

B7N

B5S

B8E

B8W

B7S

B7W

B8N

B7E

B6E

B3N

B1N
B1E

WM-DG-3

WM-DG-5

WM-DG-4

WM-DG-2

WM-C-7

WM-C-6

WM-DG-14

WM-C-8

WM-DG-12

WM-DG-15

WM-C-10

WM-C-5

WM-C-4

WM-DG-7

WM-DG-8

WM-DG-9

WM-DG-10

WM-C-11

NO-3

NO-4

NO-6

EM-1

EM-2

EM-3

EM-4

EM-11

EM-10

EM-9

EM-8
EM-7

EM-6

EM-5

EM-21

WM-C-3

WM-DG-1

EM-34

EM-35

EM-36

EM-37

EM-38

EM-40

R-12

R-8

T-2

RAVINE

EM-39

B-1

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-9

B-10

B-11

B-12

T-1

WM-17

WM-16

NO-14

NO-13

R-11

R-10

R-9

R-13

R-14

R-1

R-4

R-2

R-5

R-3

R-6

R-7

EAST

MEADOW

T-3

EMMA McCRARY

TRAIL AREA

WM-DG-13

B2S

WM-DG-6

WM-DG-11(A)

WM-C-9(A)

T-4

T-5

T-6

T-7

PROJECT NO. APP. BY:DRAWN BY:DATE

FIGURE

4

AREAS EXCEEDING SCREENING 
LEVELS FOR UNRESTRICTED LAND USE

LOWER MAIN MEADOW, POGONIP OPEN SPACE

501 GOLF CLUB DRIVE

SANTA CRUZ, CA

01-POG-001 01/2022 EC DW

N

LEGEND

0

SCALE: 1" = 150'

150 300

Notes:

1) Yellow highlighted sample locations exceed the lead screening level for

unrestricted land use.

2) Orange highlighted sample locations exceed the polycyclic aromatic

hydrocarbon screening levels for unrestricted land use.

3) Sample location WM-DG-13 also reports antimony, arsenic, copper, and

zinc exceeding screening levels for unrestricted land use.

4) Shot fragments observed at locations WM-DG-11(A) and WM-DG-13.

5) Clay target fragments observed at locations WM-C-9(A), WM-DG-11(A),

WM-DG-13, and EM-10.

6) Proposed Garden Boundaries and Building Complex Based on GPS

Coordinate Plan (Fall Creek Engineering, Inc, 2018) and Map of
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Notes:

1) Sample location WM-DG-13 also reports antimony, arsenic, copper, and

zinc exceeding screening levels for unrestricted land use.

2) Shot fragments observed at locations WM-DG-11(A) and WM-DG-13.

3) Clay target fragments observed at locations WM-C-9(A), WM-DG-11(A),

WM-DG-13, and EM-10.

4) Proposed Building Complex Based on GPS Coordinate Plan (Fall Creek

Engineering, Inc, 2018) and Map of Pogonip Farm & Garden (Homeless

Garden Project O&M Plan, 2017).
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Table 1
Metals Concentrations in Soil

Pogonip Farm and Garden
Santa Cruz, California

Page 1 of 4 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (feet bgs) (ppm)

B1 2/28/2019 0.0-0.5 - Composite -- 2.1 3.9 120 17

B1N-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 150 --

B1S-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 58 --

B1E-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 110 --

B1W-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 64 --

B1 2/28/2019 1.5-2.0 - Composite -- 2.9 4.6 6.2 18

B1N-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 4.5 --

B1S-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 9.5 --

B1E-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 8.0 --

B1W-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 6.4 --

B2 2/28/2019 0.0-0.5 - Composite -- 2.0 3.2 60 60

B2 2/28/2019 1.5-2.0 - Composite -- 1.6 3.3 5.8 98

B3 2/28/2019 0.0-0.5 - Composite -- 2.8 3.1 84 20

B3N-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 190 --

B3S-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 48 --

B3E-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 47 --

B3W-0.5 2/28/2019 0.0-0.5 - Discrete -- -- -- 89 --

B3 2/28/2019 1.5-2.0 - Composite -- 2.5 3.9 5.6 22

B3N-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 5.7 --

B3S-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 11 --

B3E-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 20 --

B3W-2.0 2/28/2019 1.5-2.0 - Discrete -- -- -- 5.8 --

B4 2/28/2019 0.0-0.5 - Composite -- 1.8 3.6 24 19

B4 2/28/2019 1.5-2.0 - Composite -- 1.8 3.8 6.6 19

B5 2/28/2019 0.0-0.5 - Composite -- 9.6 4.2 25 26

B5 2/28/2019 1.5-2.0 - Composite -- 7.3 3.7 4.6 20

B6 2/28/2019 0.0-0.5 - Composite -- 1.6 4.0 60 23

B6 2/28/2019 1.5-2.0 - Composite -- 2.1 3.5 6.4 22

B7 2/28/2019 0.0-0.5 - Composite -- 3.2 50 38 160

B7 2/28/2019 1.5-2.0 - Composite -- 2.9 7.1 8.6 47

B8 2/28/2019 0.0-0.5 - Composite -- 3.7 4.8 19 22

B8 2/28/2019 1.5-2.0 - Composite -- 4.4 4.1 5.8 19

B9 2/28/2019 0.0-0.5 - Composite -- 1.8 3.8 8.9 19

B9 2/28/2019 1.5-2.0 - Composite -- 3.0 4.3 12 20

B10 2/28/2019 0.0-0.5 - Composite -- 0.98 3.2 6.1 19

B10 2/28/2019 1.5-2.0 - Composite -- 1.2 3.4 4.4 17

B11 2/28/2019 0.0-0.5 - Composite -- 2.2 4 11 20

B11 2/28/2019 1.5-2.0 - Composite -- 1.9 3.5 5.1 19

B12 2/28/2019 0.0-0.5 - Composite -- 1.2 2.9 10 15

B12 2/28/2019 1.5-2.0 - Composite -- 2.2 3.3 6.9 24

B13 2/28/2019 0.0-0.5 - Composite 1.4 2.8 70 17
WM-C-1-0.5' 5/13/2020 0 - 0.5 222 1.31 J 2.63 12.3 181 23.9
WM-C-1-2' 5/13/2020 1.5 - 2 54 -- -- -- 36.9 --

WM-C-2-0.5' 5/13/2020 0 - 0.5 202 0.989 J 2.13 J 6.91 182 15.3
WM-C-2-0.5' DUP 5/13/2020 0 - 0.5 202 Duplicate 1.57 J 2.45 7.54 156 13.6

WM-C-2-2' 5/13/2020 1.5 - 2 26 -- -- -- 11.1 --
WM-C-3-0.5' 5/13/2020 0 - 0.5 244 1.23 J 2.14 J 8.38 161 53.6
WM-C-3-2' 5/13/2020 1.5 - 2 13 -- -- -- 23.5 --

WM-C-4-0.5' 5/13/2020 0 - 0.5 368 0.683 J 1.92 J 6.96 141 15
WM-C-4-2' 5/13/2020 1.5 - 2 27 -- -- -- 12.6 --

WM-C-5-0.5' 5/13/2020 0 - 0.5 95 0.568 J 1.58 J 77.7 O1 76.9 O1 78.5 O1
WM-C-6-0.5' 5/14/2020 0 - 0.5 30 0.897 J,J6 2.16 4.92 10.6 19.7
WM-C-7-0.5' 5/14/2020 0 - 0.5 13 0.785 J <2.51 47.3 8.57 59.1
WM-C-8-0.5' 5/14/2020 0 - 0.5 31 0.879 J <2.40 18.1 15.0 31.0
WM-C-9A-1' 5/15/2020 0.5 - 1 105 0.727 J 1.55 J 5.61 71.2 18.6
WM-C-10-0.5' 5/14/2020 0 - 0.5 - 1.65 J 3.81 9.09 27.0 26.6
WM-C-11-0.5' 5/13/2020 0 - 0.5 45 1.47 J 10.7 7.86 29.3 24.3
WM-DG-1-0.5' 5/13/2020 0 - 0.5 241 1.41 J 2.69 8.57 188 16.4
WM-DG-1-2' 5/13/2020 1.5 - 2 9 -- -- -- 15.9 --

WM-DG-2-0.5' 5/13/2020 0 - 0.5 168 <2.42 2.74 10.3 6.16 12.9
WM-DG-3-0.5' 5/13/2020 0 - 0.5 90 0.833 J 1.28 J 5.66 51.1 23.0
WM-DG-4-0.5' 5/13/2020 0 - 0.5 30 <2.42 1.76 J 16.2 19.8 28.3
WM-DG-5-0.5' 5/13/2020 0 - 0.5 19 <2.44 1.53 J 13.9 38.1 23.1
WM-DG-6-0.5' 5/13/2020 0 - 0.5 311 <2.22 2.25 11.0 27.0 18.5
WM-DG-7-0.5' 5/13/2020 0 - 0.5 120 0.721 J 1.77 J 7.01 116 17.0
WM-DG-7-2' 5/13/2020 1.5 - 2 29 -- -- -- 12.1 --

WM-DG-8-0.5' 5/13/2020 0 - 0.5 59 0.637 J 1.43 J 9.12 55.7 21.0

Recreational Trail User Screening Level3 -- -- -- 540 --
USEPA RSLs

West Meadow
Screening Level Source USEPA RSLs

(mg/kg)

Sample ID Date
Sample 
Depth

Depth Shot 
Observed

XRF 
Reading

(mg/kg)

Background Level1 6 11 63 43 140

Notes Antimony Arsenic Copper Lead

(mg/kg) (mg/kg) (mg/kg)

Commercial Screening Level2 470 0.36 47,000 500
Unrestricted (Residential) Screening Level2 31 0.11 3,100 80

HHRA Note 3 USEPA RSLs HHRA Note 3

Zinc

350,000
23,000



Table 1
Metals Concentrations in Soil

Pogonip Farm and Garden
Santa Cruz, California

Page 2 of 4 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (feet bgs) (ppm)

Recreational Trail User Screening Level3 -- -- -- 540 --
USEPA RSLs

West Meadow
Screening Level Source USEPA RSLs

(mg/kg)

Sample ID Date
Sample 
Depth

Depth Shot 
Observed

XRF 
Reading

(mg/kg)

Background Level1 6 11 63 43 140

Notes Antimony Arsenic Copper Lead

(mg/kg) (mg/kg) (mg/kg)

Commercial Screening Level2 470 0.36 47,000 500
Unrestricted (Residential) Screening Level2 31 0.11 3,100 80

HHRA Note 3 USEPA RSLs HHRA Note 3

Zinc

350,000
23,000

WM-DG-9-0.5' 5/13/2020 0 - 0.5 28 <2.31 1.52 J 299 17.5 91.1
WM-DG-10-0.5' 5/13/2020 0 - 0.5 46 0.640 J 2.78 10.9 28.7 25.0
WM-DG-11-0.5' 5/14/2020 0 - 0.5 59 2.01 J 2.72 B 263 76.0 689

WM-DG-11-0.5'-DUP 5/14/2020 0 - 0.5 59 Duplicate 1.55 J 2.13 B,J 14.9 40.9 75.8
WM-DG-11A-1' 5/15/2020 0.5 - 1 16 <2.20 1.77 J 9.01 11.5 15.6
WM-DG-12-0.5' 5/14/2020 0 - 0.5 64 1.58 J 1.65 B,J 10.8 39.1 51.6
WM-DG-13-1.5' 5/14/2020 1 - 1.5 1,095 41.7 J 15.9 B,J 6,320 1,230 28,500
WM-DG-13-2' 5/14/2020 1.5 - 2 33 3.33 3.61 B 214 49.0 2,770

WM-DG-14-0.5' 5/14/2020 0 - 0.5 19 0.817 J 2.82 B 8.28 13.8 40.8
WM-DG-15-0.5' 5/14/2020 0 - 0.5 23 1.80 J 2.17 B,J 76.9 23.8 303

WM-16-0.5' 8/5/2021 0 - 0.5 18 -- -- -- -- --
WM-16-2' 8/5/2021 1.5 - 2 3 -- -- -- -- --

WM-17-0.5' 8/5/2021 0 - 0.5 133 -- -- -- -- --
WM-17-2' 8/5/2021 1.5 - 2 5 -- -- -- -- --

NO-1-0.5' 5/14/2020 0 - 0.5 225 3.54 3.05 B 6.32 265 24.0
NO-1-2' 5/14/2020 1.5 - 2 25 -- -- -- 6.55 --

NO-2-0.5' 5/14/2020 0 - 0.5 119 1.65 J 1.94 B,J 8.14 107 17.6
NO-2-2' 5/14/2020 1.5 - 2 28 -- -- -- 5.58 --

NO-3-0.5' 5/14/2020 0 - 0.5 863 6.94 4.77 B 11.3 690 21.5
NO-3-2' 5/14/2020 1.5 - 2 35 -- -- -- 45.3 --

NO-4-0.5' 5/14/2020 0 - 0.5 211 2.03 J 1.60 B,J 8.16 180 15.7
NO-4-2' 5/14/2020 1.5 - 2 16 -- -- -- 3.97 --

NO-5-0.5' 5/14/2020 0 - 0.5 10 1.08 J 1.57 B,J 50.8 40.0 44.2
NO-6-0.5' 5/14/2020 0 - 0.5 118 1.97 J 2.32 B,J 23.2 144 41.8
NO-6-2' 5/14/2020 1.5 - 2 14 -- -- -- 13.9 --

NO-7-0.5' 5/14/2020 0 - 0.5 43 0.926 J 1.91 B,J 8.08 29.8 24.8
NO-8-0.5' 5/15/2020 0 - 0.5 31 0.928 J <2.46 18.9 18.5 23.1
NO-9-0.5' 5/14/2020 0 - 0.5 39 1.51 J 1.70 B,J 14.4 20.0 26.7
NO-10-0.5' 5/15/2020 0 - 0.5 17 <2.33 <2.33 18.0 14.0 27.5
NO-11-0.5' 5/15/2020 0 - 0.5 18 1.04 J 0.655 J 15.0 14.5 26.8
NO-12-0.5' 5/15/2020 0 - 0.5 21 0.718 J <2.42 17.1 10.5 49.8
NO-13-0.5' 8/5/2021 0 - 0.5 14 -- -- -- -- --
NO-13-2' 8/5/2021 1.5 - 2 3 -- -- -- -- --

NO-14-0.5' 8/5/2021 0 - 0.5 56 -- -- -- -- --
NO-14-2' 8/5/2021 1.5 - 2 4 -- -- -- -- --

EM-1-0.5' 5/12/2020 0 - 0.5 119 2.34 2.42 63.1 138 69.6
EM-1-2' 5/12/2020 1.5 - 2 39 -- -- -- 22.1 --

EM-2-0.5' 5/12/2020 0 - 0.5 153 1.93 J 2.42 24.6 182 31.0
EM-2-2' 5/12/2020 1.5 - 2 15 -- -- -- 13.4 --

EM-3-0.5' 5/12/2020 0 - 0.5 219 2.87 3.23 16.6 203 20.4
EM-3-2' 5/12/2020 1.5 - 2 24 -- -- -- 51.3 --

EM-4-1.5' 5/12/2020 1 - 1.5 166 5.15 4.58 15.8 164 25.3
EM-4-2' 5/12/2020 1.5 - 2 47 -- -- -- 61.3 --

EM-5-0.5' 5/12/2020 0 - 0.5 139 2.51 3.21 19.1 115 26.4
EM-5-2' 5/12/2020 1.5 - 2 95 -- -- -- 53.6 --

EM-6-0.5' 5/12/2020 0 - 0.5 372 3.46 3.91 19.9 264 28.8
EM-6-2' 5/12/2020 1.5 - 2 83 -- -- -- 17.9 --

EM-7-0.5' 5/12/2020 0 - 0.5 758 17.0 9.58 21.1 752 30.7
EM-7-2' 5/12/2020 1.5 - 2 46 -- -- -- 117 --
EM-8-1' 5/12/2020 0.5 - 1 549 11.8 8.69 14.7 717 31.1
EM-8-2' 5/12/2020 1.5 - 2 94 -- -- -- 140 --

EM-9-0.5' 5/12/2020 0 - 0.5 1,227 5.46 6.71 10.7 1,140 22.1
EM-9-2' 5/12/2020 1.5 - 2 168 -- -- -- 81.9 --

EM-10-0.5' 5/12/2020 0 - 0.5 2,973 6.07 8.44 12.6 1,670 29.0
EM-10-2' 5/12/2020 1.5 - 2 15 -- -- -- 34.1 --

EM-11-0.5' 5/12/2020 0 - 0.5 569 3.78 7.16 24.4 856 36.2
EM-11-2' 5/12/2020 1.5 - 2 94 -- -- -- 140 --

EM-12-0.5' 5/14/2020 0 - 0.5 31 <2.44 3.04 B 38.6 9.15 98.3
EM-13-0.5' 5/15/2020 0 - 0.5 24 0.815 J 0.554 J 9.98 11.2 25.4
EM-14-0.5' 5/14/2020 0 - 0.5 38 1.58 J 2.92 B 12.5 33.0 44.5

EM-14-0.5'-DUP 5/14/2020 0 - 0.5 38 Duplicate 2.14 J 2.80 B 14.0 32.5 55.3
EM-15-0.5' 5/15/2020 0 - 0.5 26 1.12 J 1.72 J 13.0 16.1 33.0
EM-16-0.5' 5/15/2020 0 - 0.5 42 1.00 J 1.33 J 14.0 24.6 37.3
EM-17-0.5' 5/15/2020 0 - 0.5 47 1.50 J 1.13 J 13.8 40.3 35.0
EM-18-0.5' 5/15/2020 0 - 0.5 39 3.29 2.35 11.2 44.5 30.5
EM-19-0.5' 5/14/2020 0 - 0.5 167 3.13 3.57 B 12.7 116 46.0
EM-19-2' 5/14/2020 1.5 - 2 64 -- -- -- 38.4 --

EM-20-0.5' 5/15/2020 0 - 0.5 58 <2.53 2.07 J 20.5 95.2 33.4
EM-20-2' 5/15/2020 1.5 - 2 10 -- -- -- 9.26 --

East Meadow

0.5-2

1-2

North Orchard



Table 1
Metals Concentrations in Soil

Pogonip Farm and Garden
Santa Cruz, California

Page 3 of 4 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (feet bgs) (ppm)

Recreational Trail User Screening Level3 -- -- -- 540 --
USEPA RSLs

West Meadow
Screening Level Source USEPA RSLs

(mg/kg)

Sample ID Date
Sample 
Depth

Depth Shot 
Observed

XRF 
Reading

(mg/kg)

Background Level1 6 11 63 43 140

Notes Antimony Arsenic Copper Lead

(mg/kg) (mg/kg) (mg/kg)

Commercial Screening Level2 470 0.36 47,000 500
Unrestricted (Residential) Screening Level2 31 0.11 3,100 80

HHRA Note 3 USEPA RSLs HHRA Note 3

Zinc

350,000
23,000

EM-21-0.5' 5/14/2020 0 - 0.5 776 10.0 6.12 7.16 768 28.7
EM-21-0.5'-DUP 5/14/2020 0 - 0.5 776 Duplicate 6.85 5.65 B 7.33 769 30.6

EM-21-2' 5/14/2020 1.5 - 2 17 -- -- -- 9.52 --
EM-22-0.5' 5/15/2020 0 - 0.5 100 <2.28 2.39 12.3 92.6 22.8
EM-22-2' 5/15/2020 1.5 - 2 17 -- -- -- 25.9 --

EM-23-0.5' 5/15/2020 0 - 0.5 29 0.932 J 1.24 J 12.8 10.7 26.0
EM-24-0.5' 5/15/2020 0 - 0.5 33 0.886 J 0.686 J 9.50 9.18 26.8
EM-25-0.5' 5/15/2020 0 - 0.5 30 0.786 J 0.810 J 12.2 10.3 28.7
EM-26-0.5' 5/15/2020 0 - 0.5 19 0.656 J 1.02 J 11.7 10.8 25.1
EM-27-0.5' 5/15/2020 0 - 0.5 34 1.02 J 0.823 J 13.6 6.12 26.4
EM-28-0.5' 5/15/2020 0 - 0.5 29 0.813 J 0.865 J 14.4 14.3 31.9
EM-29-0.5' 5/15/2020 0 - 0.5 31 0.720 J 1.02 J 10.8 17.8 36.8
EM-30-0.5' 5/15/2020 0 - 0.5 31 <2.25 2.52 21.9 18.0 24.1
EM-31-0.5' 5/15/2020 0 - 0.5 33 <2.30 2.07 J 9.94 15.4 19.1
EM-32-0.5' 5/15/2020 0 - 0.5 18 <2.34 2.01 J 13.8 37.4 23.0
EM-33-0.5' 5/15/2020 0 - 0.5 17 <2.25 2.23 J 8.74 12.3 19.0
EM-34-1' 8/3/2021 0.5 - 1 784 -- -- -- 637 --
EM-34-2' 8/3/2021 1.5 - 2 56 -- -- -- 37.9 --

EM-35-0.5' 8/3/2021 0 - 0.5 1,822 -- -- -- 1,800 --
EM-35-2' 8/3/20214 1.5 - 2 147 -- -- -- 198 --

EM-36-0.5' 8/3/2021 0 - 0.5 1,579 -- -- -- 2,090 --
EM-36-2' 8/3/2021 1.5 - 2 64 -- -- -- 28.6 --

EM-37-0.5' 8/3/2021 0 - 0.5 955 -- -- -- 571 --
EM-37-2' 8/3/2021 1.5 - 2 13 -- -- -- 14.7 --

EM-38-0.5' 8/3/2021 0 - 0.5 499 -- -- -- 490 --
EM-38-2' 8/3/2021 1.5 - 2 48 -- -- -- 41.3 --

EM-39-0.5' 8/3/2021 0 - 0.5 519 -- -- -- 504 --
EM-39-2' 8/3/2021 1.5 - 2 285 -- -- -- 220 --
EM-40-0.5 8/3/2021 0 - 0.5 245 -- -- -- 323 O1 --
EM-40-2' 8/3/2021 1.5 - 2 16 -- -- -- 18.6 --

R-1-0.5' 8/4/2021 0 - 0.5 226 -- -- -- 400 --
R-1-2' 8/4/2021 1.5 - 2 131 -- -- -- 61.5 --

R-2-0.5' 8/4/2021 0 - 0.5 28 -- -- -- 215 --
R-2-2' 8/4/2021 1.5 - 2 4 -- -- -- 8.80 O1 --

R-3-0.5' 8/3/2021 0 - 0.5 810 -- -- -- 1,530 --
R-3-2' 8/3/2021 1.5 - 2 12 -- -- -- 31.4 --

R-4-0.5' 8/4/2021 0 - 0.5 1,302 -- -- -- 1,600 --
R-4-2' 8/4/2021 1.5 - 2 16 -- -- -- 23.7 --

R-5-0.5' 8/4/2021 0 - 0.5 234 -- -- -- 9.86 --
R-5-2' 8/4/2021 1.5 - 2 18 -- -- -- 17.9 --

R-6-0.5' 8/3/2021 0 - 0.5 628 -- -- -- 573 --
R-6-2' 8/3/2021 1.5 - 2 290 -- -- -- 341 --

R-7-0.5' 8/4/2021 0 - 0.5 454 -- -- -- 456 --
R-7-2' 8/4/2021 1.5 - 2 33 -- -- -- 66.0 --

R-8-1.5' 8/4/2021 1 - 1.5 98 -- -- -- -- --
R-8-2' 8/4/2021 1.5 - 2 93 -- -- -- -- --

R-9-0.5' 8/4/2021 0 - 0.5 182 -- -- -- 256 --
R-9-2' 8/4/2021 1.5 - 2 11 -- -- -- 6.59 --

R-10-0.5' 8/4/2021 0 - 0.5 86 -- -- -- 94.0 --
R-10-2' 8/4/2021 1.5 - 2 3 -- -- -- 12.5 --

R-11-0.5' 8/4/2021 0 - 0.5 93 -- -- -- 75.7 --
R-11-2' 8/4/2021 1.5 - 2 20 -- -- -- 23.3 --

R-12-0.5' 8/4/2021 0 - 0.5 61 -- -- -- -- --
R-12-2' 8/4/2021 1.5 - 2 28 -- -- -- -- --

R-13-0.5' 8/5/2021 0 - 0.5 741 -- -- -- 686 --
R-13-2' 8/5/2021 1.5 - 2 17 -- -- -- 31.9 --

R-14-0.5' 8/5/2021 0 - 0.5 1,075 -- -- -- 1,220 --
R-14-2' 8/5/2021 1.5 - 2 6 -- -- -- 10.9 --

3/11/2021 Surface - -- -- -- 13.9 --
3/11/2021 1.5 - -- -- -- 5.68 --
3/11/2021 Surface - -- -- -- 42.5 --
3/11/2021 1.5 - -- -- -- 7.61 --
3/11/2021 Surface - -- -- -- 183 --
3/11/2021 1.5 - -- -- -- 6.54 --
3/11/2021 Surface - -- -- -- 208 --
3/11/2021 1.5 - -- -- -- 10.6 --
3/11/2021 Surface - -- -- -- 8.20 --
3/11/2021 1.5 - -- -- -- 5.74 --
3/11/2021 Surface - -- -- -- 37.5 --
3/11/2021 1.5 - -- -- -- 9.61 --
3/11/2021 Surface - -- -- -- 19.0 --
3/11/2021 1.5 - -- -- -- 15.2 --

B-5

B-6

B-7

East-West Connector Trail5

B-1

B-2

B-3

B-4

Ravine



Table 1
Metals Concentrations in Soil

Pogonip Farm and Garden
Santa Cruz, California

Page 4 of 4 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (feet bgs) (ppm)

Recreational Trail User Screening Level3 -- -- -- 540 --
USEPA RSLs

West Meadow
Screening Level Source USEPA RSLs

(mg/kg)

Sample ID Date
Sample 
Depth

Depth Shot 
Observed

XRF 
Reading

(mg/kg)

Background Level1 6 11 63 43 140

Notes Antimony Arsenic Copper Lead

(mg/kg) (mg/kg) (mg/kg)

Commercial Screening Level2 470 0.36 47,000 500
Unrestricted (Residential) Screening Level2 31 0.11 3,100 80

HHRA Note 3 USEPA RSLs HHRA Note 3

Zinc

350,000
23,000

3/11/2021 Surface - -- -- -- 158 --
3/11/2021 1.5 - -- -- -- 5.25 --
3/11/2021 Surface - -- -- -- 78.0 --
3/11/2021 1.5 - -- -- -- 7.16 --
3/11/2021 Surface - -- -- -- 51.6 --
3/11/2021 1.5 - -- -- -- 7.32 --
3/11/2021 Surface - -- -- -- 33.3 --
3/11/2021 1.5 - -- -- -- 5.06 --
3/11/2021 Surface - -- -- -- 14.9 --
3/11/2021 1.5 - -- -- -- 7.00 --

T-1-0.5' 8/3/2021 0 - 0.5 19 -- -- -- -- --
T-1-2' 8/3/2021 1.5 - 2 14 -- -- -- -- --

T-2-0.5' 8/4/2021 0 - 0.5 23 -- -- -- -- --
T-2-2' 8/4/2021 1.5 - 2 6 -- -- -- -- --

T-3-0.5' 8/4/2021 0 - 0.5 384 -- -- -- 474 --
T-3-2' 8/4/2021 1.5 - 2 8 -- -- -- 8.15 --

T-4-0.5' 1/11/2022 0 - 0.5 48 -- -- -- -- --
T-4-2' 1/11/2022 1.5 - 2 15 -- -- -- -- --

T-5-0.5' 1/11/2022 0 - 0.5 99 -- -- -- 159 --
T-5-2' 1/11/2022 1.5 - 2 13 -- -- -- 7.07 --

T-6-0.5' 1/11/2022 0 - 0.5 244 -- -- -- 187 --
T-6-2' 1/11/2022 1.5 - 2 12 -- -- -- 9.42 --

T-7-0.5' 1/11/2022 0 - 0.5 94.5 -- -- -- 153 --
T-7-2' 1/11/2022 1.5 - 2 33 -- -- -- 8.92 --

Notes:
Soil samples sieved using No. 10 sieve and metals analyzed using USEPA Method 6010B.
Analytes detected above laboratory reporting limit are emboldened.
Analytes detected above background level and Unrestricted (Residential) Screening Level are highlighted yellow.
Analytes detected above the Recreational Trail Use Screening Level are highlighted blue.
bgs = Below ground surface.
mg/kg = Milligrams per kilogram.
-- = Not analyzed.
B = The same analyte is found in the associated blank.
J = The identification of the analyte is acceptable; the reported value is an estimate.
J6 = The sample matrix interfered with the ability to make any accurate determination; spike value is low.
O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.

5 Soil sampling along the East-West Connector Trail was conducted by Weber, Hayes & Associates (WHA, 2021)) 
References:
DTSC, 2022. Human Health Risk Assessment (HHRA) Note Number 3. May.
Duvergé, 2011. Establishing Background Arsenic in Soil of the Urbanized San Francisco Bay Region. December.
LBNL, 2009.  Analysis of Background Distributions of Metals in Soil at Lawrence Berkeley National Laboratory.  Revised April. 
RMD, 2020. Preliminary Endangerment Assessment Report. Pogonip Farm and Garden, 333 Golf Club Drive, Santa Cruz, California. August 10.
USEPA, 2022. Regional Screening Level (RSL) Summary Table (TR=1E-6, HQ=1). May.
WHA, 2021. Shallow Soil Sampling for Total Lead. Lower Meadows Access Road, Pogonip, 333 Golf Club Drive, Santa Cruz. December 29.

3 The Recreational Trail Use Screening Level was determined based on an evaluation of soil data collected from 2019-2020 
and was described in the Preliminary Endangerment Assessment Report (RMD, 2020).
4 Sample EM-35-2' initially reported a lead concentration of 5,810 mg/kg and was reanalyzed to confirm the result. The 
reanalyzed sample reported a lead concentration of 198 mg/kg.

B-10

B-11

B-12

B-8

B-9

Emma McCrary Trail Area

1 Lawrence Berkeley National Laboratory (LBNL, 2009), was used to establish acceptable upper estimate background concentrations for metals with the exception of arsenic.  
For arsenic, the background level represents the established background level for San Francisco Bay Region of 11 mg/kg (Duvergé, 2011).
2 In order of priority, the screening level represents the Department of Toxic Substances Control (DTSC)-modified screening level (DTSC, 2022) 
followed by U.S. Environmental Protection Agency (USEPA) Regional Screening Level (RSL; USEPA, 2022).   
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Sample 
Depth

Depth Clay 
Target 

Fragments 
Observed 

(feet bgs) (feet bgs)

Unrestricted (Residential) Screening Level1

Commercial Screening Level1

Recreational Trail Use Screening Level2

B1 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 <0.0011 0.0020 J <0.00095 <0.0011 <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015 - - -
B2 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 0.0012 J 0.0031 0.0028 J <0.0011 <0.0011 0.0011 J <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015 - - -
B3 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 0.0016 J 0.0034 0.0034 <0.0011 <0.0011 0.0016 J <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015 - - -
B4 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 <0.0011 0.0024 J 0.0019 J <0.0011 <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015 - - -
B5 2/28/2019 0.0-0.5 Composite 0.13 A01 0.026 0.55 A01 0.44 A01 0.49 A01 0.17 A01 0.20 A01 0.59 A01 0.063 0.78 A01 0.013 0.18 A01 0.48 A01 0.85 A01 - - -
B6 2/28/2019 0.0-0.5 Composite 0.014 0.006 0.22 A01 0.32 A01 0.33 A01 0.23 A01 0.10 A01 0.25 A01 0.066 A01 0.19 A01 0.0012 J 0.20 A01 0.042 0.24 A01 - - -
B7 2/28/2019 0.0-0.5 Composite 0.024 0.0063 0.42 A01 0.64 A01 0.66 A01 0.50 A01 0.26 A01 0.49 A01 0.17 A01 0.31 A01 0.0019 J 0.45 A01 0.075 A01 0.39 A01 - - -
B8 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 0.0095 0.014 0.19 0.0097 0.0054 0.011 0.0016 J 0.0092 <0.0011 0.0078 0.0025 J 0.012 - - -
B9 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 0.0021 J 0.0043 J <0.00095 0.0019 J <0.0011 0.0023 J <0.00099 0.0019 J <0.0011 0.0015 J <0.0012 0.0022 J - - -
B10 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 <0.0011 0.0019 J <0.00095 <0.0011 <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015 - - -
B11 2/28/2019 0.0-0.5 Composite 0.0098 0.0050 0.17 A01 0.19 A01 0.21 A01 0.091 A01 0.064 0.20 A01 0.031 0.17 A01 <0.0011 0.089 A01 0.028 0.20 A01 - - -
B12 2/28/2019 0.0-0.5 Composite <0.0012 <0.0012 <0.0011 <0.00095 <0.00095 <0.0011 <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015 - - -

WM-C-5-0.5' 05/13/2020 0 - 0.5 <0.00645 <0.00645 0.00425 J 0.00642 J 0.00668 0.00606 J 0.00326 J 0.00552 J <0.00645 0.00445 J <0.00645 0.00467 J <0.00645 0.00486 J <0.0215 <0.0215 <0.0215
WM-C-6-0.5' 05/14/2020 0 - 0.5 <0.00644 <0.00644 <0.00644 <0.00644 0.00244 J <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.0215 <0.0215 <0.0215
WM-C-7-0.5' 05/14/2020 0 - 0.5 <0.00752 <0.00752 0.00232 J 0.00283 J 0.00352 J 0.00295 J <0.00752 <0.00752 <0.00752 <0.00752 <0.00752 <0.00752 <0.00752 0.00292 J <0.0251 <0.0251 <0.0251
WM-C-8-0.5' 05/14/2020 0 - 0.5 0.0273 0.0102 0.216 0.267 0.323 0.176 0.081 0.261 0.0532 0.340 0.00293 J 0.155 0.102 0.309 <0.0240 <0.0240 <0.0240
WM-C-8-2' 05/14/2020 1.5 - 2 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.0247 <0.0247 <0.0247

WM-C-9A-1' 05/15/2020 0.5 - 1 0.231 0.0866 5.64 10.4 11.5 4.88 2.79 6.44 1.85 4.22 0.0319 J 4.99 <0.215 0.828 4.68 <0.215 <0.215
WM-C-9-2' 05/14/2020 1.5 - 2 <0.00717 <0.00717 0.0332 0.0608 0.0593 0.0545 0.0232 0.0412 0.0145 0.0272 <0.00717 0.0446 0.00582 J 0.0319 <0.0239 <0.0239 <0.0239

WM-C-10-0.5' 05/14/2020 0 - 0.5 0.0115 0.00499 J 0.121 0.185 0.192 0.131 0.0803 0.172 0.0395 0.162 <0.00706 0.112 0.0508 0.155 <0.0235 <0.0235 <0.0235
WM-C-10-2' 05/14/2020 1.5 - 2 0.0258 0.00645 J 0.175 0.243 0.298 0.179 0.0819 0.217 0.0506 0.268 0.00249 J 0.153 0.0736 0.229 <0.0217 <0.0217 <0.0217

WM-C-11-0.5' 05/13/2020 0 - 0.5 <0.00640 <0.00640 0.00257 J 0.00383 J 0.00553 J 0.00419 J <0.00640 0.00307 J <0.00640 0.00273 J <0.00640 0.00306 J <0.00640 0.0028 J <0.0213 <0.0213 <0.0213
WM-C-11-2' 05/13/2020 1.5 - 2 0.56 0.23 2.68 2.56 2.88 1.42 0.772 3.02 0.468 3.81 0.123 1.25 2.43 4.18 0.0112 J 0.0106 J 0.0215 J

WM-DG-1-0.5' 05/13/2020 0 - 0.5 <0.00687 <0.00687 <0.00687 <0.00687 0.00247 J <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.0229 <0.0229 <0.0229
WM-DG-2-0.5' 05/13/2020 0 - 0.5 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.0242 <0.0242 <0.0242
WM-DG-3-0.5' 05/13/2020 0 - 0.5 <0.00676 <0.00676 <0.00676 <0.00676 0.00267 J 0.00215 J <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.0225 <0.0225 <0.0225
WM-DG-4-0.5' 05/13/2020 0 - 0.5 <0.00726 <0.00726 <0.00726 0.0027 J 0.00347 J 0.00283 J <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.0242 <0.0242 <0.0242
WM-DG-5-0.5' 05/13/2020 0 - 0.5 <0.00733 <0.00733 <0.00733 0.00239 J 0.00287 J 0.00256 J <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.0244 <0.0244 <0.0244
WM-DG-6-0.5' 05/13/2020 0 - 0.5 0.131 0.0763 2.85 3.61 3.88 2.27 1.31 3.61 0.836 3.07 0.0173 2.03 0.633 3.23 0.00974 J 0.0111 J 0.0133 J
WM-DG-6-2' 05/13/2020 1.5 - 2 0.185 0.114 5.43 7.56 7.92 4.06 1.85 7.05 0.238 5.06 0.0248 3.58 0.942 6.73 0.0141 J 0.0162 J 0.0194 J

WM-DG-7-0.5' 05/13/2020 0 - 0.5 <0.00639 <0.00639 0.00345 J 0.00558 J 0.00635 J 0.00506 J <0.00639 0.00452 J <0.00639 0.00399 J <0.00639 0.00419 J <0.00639 0.00411 J <0.0213 <0.0213 <0.0213
WM-DG-8-0.5' 05/13/2020 0 - 0.5 <0.00730 <0.00730 0.0529 0.107 0.113 0.0893 0.0331 0.0669 0.0252 0.0409 <0.00730 0.0754 0.00898 0.0444 <0.0243 <0.0243 <0.0243
WM-DG-9-0.5' 05/13/2020 0 - 0.5 <0.00694 <0.00694 <0.00694 0.00271 J 0.0034 J 0.00272 J <0.00694 <0.00694 <0.00694 <0.00694 <0.00694 0.00213 J <0.00694 <0.00694 <0.0231 <0.0231 <0.0231
WM-DG-10-0.5' 05/13/2020 0 - 0.5 <0.00690 <0.00690 0.00254 J 0.00254 J 0.00298 J <0.00690 <0.00690 0.00297 J <0.00690 0.00366 J <0.00690 <0.00690 <0.00690 0.00373 J <0.0230 <0.0230 <0.0230
WM-DG-11-0.5' 05/14/2020 0 - 0.5 <0.0242 <0.0242 0.041 0.0608 0.0665 0.0445 0.0224 J 0.0535 0.0115 J 0.0469 <0.0242 0.0371 0.0158 J 0.0477 <0.0804 <0.0804 <0.0804

WM-DG-11-0.5'-DUP 05/14/2020 0 - 0.5 Duplicate 0.986 0.651 8.45 10.5 12.2 3.35 4.00 9.86 2.38 11.1 0.260 3.61 4.14 11.8 0.321 0.0762 0.11
WM-DG-11A-1' 05/15/2020 0.5 - 1 0.00491 J <0.00659 0.0544 J3 0.0886 J3,J6 0.0813 J3,J6 0.0751 J3 0.0336 J3 0.0709 J3 0.0196 0.0595 <0.00659 0.0637 J3 <0.0220 0.0152 0.061 <0.0220 <0.0220
WM-DG-11-2' 05/14/2020 1.5 - 2 <0.00716 <0.00716 0.00212 J 0.00258 J 0.00271 J <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 0.00716 J <0.0239 <0.0239

WM-DG-12-0.5' 05/14/2020 0 - 0.5 0.0278 0.0132 0.304 0.354 0.415 0.243 0.12 0.365 0.0661 0.347 0.00273 J 0.203 0.13 0.498 <0.0222 <0.0222 <0.0222
WM-DG-12-2' 05/14/2020 1.5 - 2 <0.00675 <0.00675 0.0100 0.00997 0.0102 0.00534 J 0.00445 J 0.0126 <0.00675 0.014 <0.00675 0.00474 J 0.00682 0.0159 <0.0225 <0.0225 <0.0225

WM-DG-13-1.5' 05/14/2020 1 - 1.5 0.252 0.113 6.42 11.7 14.8 7.52 4.02 8.75 4.45 5.74 0.0241 6.25 0.901 5.68 0.0462 0.0166 J 0.0201 J
WM-DG-13-2' 05/14/2020 1.5 - 2 0.00609 J <0.00670 0.19 0.358 0.393 0.365 0.123 0.257 0.105 0.123 <0.00670 0.292 0.0186 0.158 0.00491 J <0.0223 <0.0223

WM-DG-14-0.5' 05/14/2020 0 - 0.5 <0.00659 <0.00659 0.00997 0.0149 0.0169 0.0138 0.00589 J 0.0122 0.00377 J 0.0108 <0.00659 0.0107 0.00295 J 0.0124 <0.0220 <0.0220 <0.0220
WM-DG-15-0.5' 05/14/2020 0 - 0.5 <0.00686 <0.00686 0.00482 J 0.00658 J 0.00832 0.00645 J 0.00264 J 0.00575 J <0.00686 0.00552 J <0.00686 0.00486 J <0.00686 0.0065 J <0.0229 <0.0229 <0.0229

NO-3-0.5' 05/14/2020 0 - 0.5 <0.00726 <0.00726 <0.00726 <0.00726 0.00191 J <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.0242 <0.0242 <0.0242
NO-4-0.5' 05/14/2020 0 - 0.5 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.0233 <0.0233 <0.0233
NO-6-0.5' 05/14/2020 0 - 0.5 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.0262 <0.0262 <0.0262
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EM-1-0.5' 05/12/2020 0 - 0.5 <0.00688 <0.00688 J3 <0.00688 <0.00688 0.00228 J <0.00688 <0.00688 J3 <0.00688 <0.00688 <0.00688 <0.00688 <0.00688 <0.00688 <0.00688 <0.0229 J3 <0.0229 J3 <0.0229 J3
EM-2-0.5' 05/12/2020 0 - 0.5 <0.00693 <0.00693 0.00233 J 0.00267 J 0.00508 J 0.00326 J <0.00693 0.0028 J <0.00693 0.00337 J <0.00693 0.00232 J <0.00693 0.00292 J <0.0231 <0.0231 <0.0231
EM-3-0.5' 05/12/2020 0 - 0.5 <0.00690 <0.00690 <0.00690 <0.00690 0.00324 J 0.00258 J <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.0230 <0.0230 <0.0230
EM-4-1.5' 05/12/2020 1 - 1.5 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.0219 <0.0219 <0.0219
EM-5-0.5' 05/12/2020 0 - 0.5 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.0216 <0.0216 <0.0216
EM-6-0.5' 05/12/2020 0 - 0.5 <0.00671 <0.00671 <0.00671 <0.00671 0.00332 J 0.00223 J <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.0224 <0.0224 <0.0224
EM-7-0.5' 05/12/2020 0 - 0.5 <0.00663 <0.00663 <0.00663 <0.00663 0.00224 J <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.0221 <0.0221 <0.0221
EM-8-1' 05/12/2020 0.5 - 1 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.0217 <0.0217 <0.0217

EM-9-0.5' 05/12/2020 0 - 0.5 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.0214 <0.0214 <0.0214
EM-10-0.5' 05/12/2020 0 - 0.5 0-1.5 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.0211 <0.0211 <0.0211
EM-11-0.5' 05/12/2020 0 - 0.5 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 0.0114 J <0.0236 0.0102 J
EM-21-0.5' 05/14/2020 0 - 0.5 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.0215 <0.0215 <0.0215

EM-21-0.5'-DUP 05/14/2020 0 - 0.5 Duplicate <0.00650 <0.00650 <0.00650 <0.00650 0.00183 J <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.0217 <0.0217 <0.0217

Notes:
PAHs analyzed using USEPA Method 8270C-SIM.
Analytes detected above laboratory reporting limit are emboldened.
Analytes detected above Unrestricted (Residential) Screening Level are highlighted yellow.
Analytes detected above Recreational Trail Use Screening Level are highlighted blue.
Analytes detected above Commercial Screening Level are underlined.
bgs = Below ground surface.
mg/kg = Milligrams per kilogram.
NE = Not Established.
PAHs = Polycyclic Aromatic Hydrocarbons.
SIM = Selective Ion Mode.
A01 = Detection and quantation limits were raised due to sample dilution.
J = The identification of the analyte is acceptable; the reported value is an estimate.
J3 = The associated batch QC was outside the established quality control range for precision.
J6 = The sample matrix interfered with the ability to make any accurate determination; spike value is low.
1 The screening level represents the Department of Toxic Substances Control (DTSC)-modified screening level (DTSC, 2022).   
2 The Recreational Trail Use Screening Level was determined based on an evaluation of soil data collected from 2019-2020.

References:
DTSC, 2022. Human Health Risk Assessment (HHRA) Note Number 3. May.

East Meadow



Table 3
Detailed Analysis of Remedial Alternatives
Lower Main Meadow, Pogonip Open Space

Santa Cruz, California

Page 1 of 1 RMD ENVIRONMENTAL SOLUTIONS, INC.

Comment Score Comment Score Comment Score Comment Score

Overall Protection of Human 
Health and the Environment

Concentrations naturally attenuate over 
time. Current conditions do not appear 
to be protective of human health and 

the environment.

0

Institutional and engineering controls can 
protect humans from direct contact with 

impacted soil but do not protect the 
environment.

3
Removal of COPCs from impacted soil 

slowly over long-term. 2
Highly protective of human health and 

the environment by removing the risk of 
exposure.

5

Ability to Reach Remedial 
Action Cleanup Goals

Natural attenuation rates do not appear 
to be adequately protective of human 

health and the environment.
0

Do not reduce concentrations of 
impacted soil. 0

Removal of COPCs from impacted soil 
slowly, but might not reach 

concentrations below the remedial action 
cleanup goals.

2
Proven method to reach remedial action 
cleanup goals, especially with the source 

already removed.
5

Long-Term Effectiveness and 
Performance

Natural attenuation rates do not appear 
to be adequately protective of human 

health and the environment.
0

Institutional controls can be highly 
effective in the long-term. Engineering 
controls require ongoing maintenance 

and repairs

3

Removal of COPCs from impacted soil 
over long-term, but might not reach 

level of effectiveness necessary to meet 
remedial actional cleanup goals.

3
Highly effective long-term solution, 
especially with the source already 

removed.
5

Reduction of Toxicity, 
Mobility or Volume through 

Treatment

Natural attenuation reduces toxicity, 
mobility, and volume through dispersion, 
sorption, and dilution. Attenuation rates 

do not appear to be protective of human 
health and the environment. 

0
Do not reduce toxicity, mobility, or 

volume of impacted soil. 0
Removal of COPCs will reduce toxicity, 

mobility, and volume but requires 
ongoing sampling to monitor progress.

3
Reduces toxicity, mobility, and volume by 

removing the impacted soil. 5

Short-Term Effectiveness
Does not adequately protect human 

health and the environment. 0 Highly effective short-term solution. 5 Not effective in the short-term. 0
Highly effective short-term solution, once 

funding is secured and excavation 
permits are issued.

3

Implementability
Easily implementable. 
No action required. 5 Easily implemented. 5

Planting new plants and trees is feasible, 
but requires a significant volume of water 

and routine soil sampling to monitor 
remedial progress.

3

Easy to implement once temporary 
access road is constructed and Site is 

prepared for heavy equipment 
operation.

3

Cost No cost. 5 Low capitol and O&M costs. 5

Low capitol cost for planting; moderate 
O&M costs for watering and conducting 

routine soil sampling to monitor remedial 
progress.

3
Moderate cost for excavating soil; 

extremely high cost for off-Site disposal. 0

Regulatory
Acceptance

Not likely to be approved. 
Provided as baseline for comparison of 

remedial alternatives.
0

Likely to be approved in combination 
with a secondary remedial alternative. 5

Likely to be approved, but it is a less 
common remedial alternative and does 

not have adequate short-term 
effectiveness.

3 Likely to be approved. 5

Community Acceptance Community has not been solicited. -- Community has not been solicited. -- Community has not been solicited. -- Community has not been solicited. --
Overall Ranking

Notes:
Scoring system is as follows:
0 = Ineffective / Not easily implementable / High cost
3 = Moderately effective / Implementable / Moderate cost
5 = Highly effective / Easily implementable / Low cost

10 26 3119

Criteria
Alternative 1: 

No Action
Alternative 2: 

Institutional and Engineering Controls
Alternative 4:

Excavation and Off-Site Disposal
Alternative 3:

Phytoremediation
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Table A1
Summary of Soil Analytical Results

Pogonip Farm and Garden
Santa Cruz, California

Page 1 of 2 RMD ENVIRONMENTAL SOLUTIONS, INC.

Arsenic Copper Lead Zinc Diesel Motor Oil

0.26 3,100 80 23,000 260 12,000

0.31 47,000 320 350,000 1,200 180,000

0.98 14,000 160 110,000 1,100 54,000

B1 2/28/2019 0.0-0.5 Composite 2.1 3.9 120 17 <0.24 <1.3

B1N-0.5 2/28/2019 0.0-0.5 Discrete --- --- 150 --- --- ---

B1S-0.5 2/28/2019 0.0-0.5 Discrete --- --- 58 --- --- ---

B1E-0.5 2/28/2019 0.0-0.5 Discrete --- --- 110 --- --- ---

B1W-0.5 2/28/2019 0.0-0.5 Discrete --- --- 64 --- --- ---

B1 2/28/2019 1.5-2.0 Composite 2.9 4.6 6.2 18 --- ---

B1N-2.0 2/28/2019 1.5-2.0 Discrete --- --- 4.5 --- --- ---

B1S-2.0 2/28/2019 1.5-2.0 Discrete --- --- 9.5 --- --- ---

B1E-2.0 2/28/2019 1.5-2.0 Discrete --- --- 8.0 --- --- ---

B1W-2.0 2/28/2019 1.5-2.0 Discrete --- --- 6.4 --- --- ---

B2 2/28/2019 0.0-0.5 Composite 2.0 3.2 60 60 <0.24 <1.3

B2 2/28/2019 1.5-2.0 Composite 1.6 3.3 5.8 98 --- ---

B3 2/28/2019 0.0-0.5 Composite 2.8 3.1 84 20 <0.24 <1.3

B3N-0.5 2/28/2019 0.0-0.5 Discrete --- --- 190 --- --- ---

B3S-0.5 2/28/2019 0.0-0.5 Discrete --- --- 48 --- --- ---

B3E-0.5 2/28/2019 0.0-0.5 Discrete --- --- 47 --- --- ---

B3W-0.5 2/28/2019 0.0-0.5 Discrete --- --- 89 --- --- ---

B3 2/28/2019 1.5-2.0 Composite 2.5 3.9 5.6 22 --- ---

B3N-2.0 2/28/2019 1.5-2.0 Discrete --- --- 5.7 --- --- ---

B3S-2.0 2/28/2019 1.5-2.0 Discrete --- --- 11 --- --- ---

B3E-2.0 2/28/2019 1.5-2.0 Discrete --- --- 20 --- --- ---

B3W-2.0 2/28/2019 1.5-2.0 Discrete --- --- 5.8 --- --- ---

B4 2/28/2019 0.0-0.5 Composite 1.8 3.6 24 19 <0.24 <1.3

B4 2/28/2019 1.5-2.0 Composite 1.8 3.8 6.6 19 --- ---

B5 2/28/2019 0.0-0.5 Composite 9.6 4.2 25 26 <0.24 <1.3

B5 2/28/2019 1.5-2.0 Composite 7.3 3.7 4.6 20 --- ---

B6 2/28/2019 0.0-0.5 Composite 1.6 4.0 60 23 8.4 A01, A52 85 A01, A57

B6 2/28/2019 1.5-2.0 Composite 2.1 3.5 6.4 22 --- ---

B7 2/28/2019 0.0-0.5 Composite 3.2 50 38 160 <0.24 <1.3

B7 2/28/2019 1.5-2.0 Composite 2.9 7.1 8.6 47 --- ---

B8 2/28/2019 0.0-0.5 Composite 3.7 4.8 19 22 1.3 J, A52 2.1 J, A57

B8 2/28/2019 1.5-2.0 Composite 4.4 4.1 5.8 19 --- ---

B9 2/28/2019 0.0-0.5 Composite 1.8 3.8 8.9 19 1.3 J, A52 3.4 J, A57

Metals TPH

RWQCB Residential ESLs

RWQCB Commercial/Industrial ESLs

RWQCB Construction Worker ESLs

Sample
ID

Sample
Date

Sample 
Depth

Sample
Type



Table A1
Summary of Soil Analytical Results

Pogonip Farm and Garden
Santa Cruz, California

Page 2 of 2 RMD ENVIRONMENTAL SOLUTIONS, INC.

Arsenic Copper Lead Zinc Diesel Motor Oil

0.26 3,100 80 23,000 260 12,000

0.31 47,000 320 350,000 1,200 180,000

0.98 14,000 160 110,000 1,100 54,000

Metals TPH

RWQCB Residential ESLs

RWQCB Commercial/Industrial ESLs

RWQCB Construction Worker ESLs

Sample
ID

Sample
Date

Sample 
Depth

Sample
Type

B9 2/28/2019 1.5-2.0 Composite 3.0 4.3 12 20 --- ---

B10 2/28/2019 0.0-0.5 Composite 0.98 3.2 6.1 19 1.3 J, A52 1.7 J, A57

B10 2/28/2019 1.5-2.0 Composite 1.2 3.4 4.4 17 --- ---

B11 2/28/2019 0.0-0.5 Composite 2.2 4 11 20 <0.24 <1.3

B11 2/28/2019 1.5-2.0 Composite 1.9 3.5 5.1 19 --- ---

B12 2/28/2019 0.0-0.5 Composite 1.2 2.9 10 15 <0.24 <1.3

B12 2/28/2019 1.5-2.0 Composite 2.2 3.3 6.9 24 NA NA

B13 2/28/2019 0.0-0.5 Composite 1.4 2.8 70 17 NA NA

Notes: 9.6 50.0 190.0 160.0

Sample results reported in milligrams per kilogram (mg/kg).
Metals analyzed by USEPA Method 6010B.
TPH analyzed by USEPA Method 8015B.
TPH = total petroleum hydrocarbons.
Bolded value = exceedence of Residential ESL.
<0.24 = not detected above analytical laboratory Method Detection Limit (MDL).
--- = not analyzed or not established.
J = Estimated Value.
A01 = Detection and quantation limits were raised due to sample dilution.
A52 = Chromatogram not typical of diesel.
A57 = Chromatogram not typical of motor oil.
RWQCB ESL = San Francisco Bay Regional Water Quality Control Board Environmental Screening Level  (January 2019, Rev 1).



Table A2
Summary of Soil Analytical Results - PAHs

Pogonip Farm and Garden
Santa Cruz, California

Page 1 of 1 RMD ENVIRONMENTAL SOLUTIONS, INC.
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3,600 18,000 1.1 1.1 11 0.11 NE 110 0.11 2,400 2,400 1.1 NE 1,800

45,000 230,000 20 21 210 2.1 NE 2,100 2.1 30,000 30,000 21 NE 23,000

10,000 50,000 110 110 910 10 NE 9,100 11 6,700 6,700 110 NE 5,000

B1 2/28/2019 0.0-0.5 <0.0012 <0.0012 <0.0011 <0.00095 <0.0011 0.0020 J <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015

B2 2/28/2019 0.0-0.5 <0.0012 <0.0012 0.0012 J 0.0028 J <0.0011 0.0031 <0.0011 0.0011 J <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015

B3 2/28/2019 0.0-0.5 <0.0012 <0.0012 0.0016 J 0.0034 <0.0011 0.0034 <0.0011 0.0016 J <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015

B4 2/28/2019 0.0-0.5 <0.0012 <0.0012 <0.0011 0.0019 J <0.0011 0.0024 J <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015

B5 2/28/2019 0.0-0.5 0.026 0.13 A01 0.55 A01 0.49 A01 0.20 A01 0.44 A01 0.17 A01 0.59 A01 0.063 0.78 A01 0.013 0.18 A01 0.48 A01 0.85 A01

B6 2/28/2019 0.0-0.5 0.006 0.014 0.22 A01 0.33 A01 0.10 A01 0.32 A01 0.23 A01 0.25 A01 0.066 A01 0.19 A01 0.0012 J 0.20 A01 0.042 0.24 A01

B7 2/28/2019 0.0-0.5 0.0063 0.024 0.42 A01 0.66 A01 0.26 A01 0.64 A01 0.50 A01 0.49 A01 0.17 A01 0.31 A01 0.0019 J 0.45 A01 0.075 A01 0.39 A01

B8 2/28/2019 0.0-0.5 <0.0012 <0.0012 0.0095 0.19 0.0054 0.014 0.0097 0.011 0.0016 J 0.0092 <0.0011 0.0078 0.0025 J 0.012

B9 2/28/2019 0.0-0.5 <0.0012 <0.0012 0.0021 J <0.00095 <0.0011 0.0043 J 0.0019 J 0.0023 J <0.00099 0.0019 J <0.0011 0.0015 J <0.0012 0.0022 J

B10 2/28/2019 0.0-0.5 <0.0012 <0.0012 <0.0011 <0.00095 <0.0011 0.0019 J <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015

B11 2/28/2019 0.0-0.5 0.0050 0.0098 0.17 A01 0.21 A01 0.064 0.19 A01 0.091 A01 0.20 A01 0.031 0.17 A01 <0.0011 0.089 A01 0.028 0.20 A01

B12 2/28/2019 0.0-0.5 <0.0012 <0.0012 <0.0011 <0.00095 <0.0011 <0.00095 <0.0011 <0.00097 <0.00099 <0.0014 <0.0011 <0.00092 <0.0012 <0.0015

Notes: 
Sample results reported in milligrams per kilogram (mg/kg).
PAHs analyzed by USEPA Method 8270C.
Bolded value = exceedence of Residential ESL.
<0.0012 = not detected above analytical laboratory Method Detection Limit (MDL).
PAHs = Polycyclic Aromatic Hydrocarbons.
NA = not analyzed.
J = Estimated Value.
NE = ESL not established.
A01 = Detection and quantation limits were raised due to sample dilution.
RWQCB ESL = San Francisco Bay Regional Water Quality Control Board Environmental  Screening Level  (January 2019, Rev 1).

PAHs

RWQCB Residential ESLs

RWQCB Commercial/Industrial ESLs

RWQCB Construction Worker ESLs

Sample
ID

Sample
Date

Sample
Depth
(feet)
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(feet bgs) (feet bgs) (ppm)

WM-C-1-0.5' 5/13/2020 0 - 0.5 222 1.31 J 2.63 12.3 181 23.9
WM-C-1-2' 5/13/2020 1.5 - 2 54 - - - 36.9 -

WM-C-2-0.5' 5/13/2020 0 - 0.5 202 0.989 J 2.13 J 6.91 182 15.3
WM-C-2-0.5' DUP 5/13/2020 0 - 0.5 202 Duplicate 1.57 J 2.45 7.54 156 13.6

WM-C-2-2' 5/13/2020 1.5 - 2 26 - - - 11.1 -
WM-C-3-0.5' 5/13/2020 0 - 0.5 244 1.23 J 2.14 J 8.38 161 53.6
WM-C-3-2' 5/13/2020 1.5 - 2 13 - - - 23.5 -

WM-C-4-0.5' 5/13/2020 0 - 0.5 368 0.683 J 1.92 J 6.96 141 15
WM-C-4-2' 5/13/2020 1.5 - 2 27 - - - 12.6 -

WM-C-5-0.5' 5/13/2020 0 - 0.5 95 0.568 J 1.58 J 77.7 O1 76.9 O1 78.5 O1
WM-C-6-0.5' 5/14/2020 0 - 0.5 30 0.897 J,J6 2.16 4.92 10.6 19.7
WM-C-7-0.5' 5/14/2020 0 - 0.5 13 0.785 J <2.51 47.3 8.57 59.1
WM-C-8-0.5' 5/14/2020 0 - 0.5 31 0.879 J <2.40 18.1 15.0 31.0
WM-C-9A-1' 5/15/2020 0.5 - 1 105 0.727 J 1.55 J 5.61 71.2 18.6

WM-C-10-0.5' 5/14/2020 0 - 0.5 - 1.65 J 3.81 9.09 27.0 26.6
WM-C-11-0.5' 5/13/2020 0 - 0.5 45 1.47 J 10.7 7.86 29.3 24.3
WM-DG-1-0.5' 5/13/2020 0 - 0.5 241 1.41 J 2.69 8.57 188 16.4
WM-DG-1-2' 5/13/2020 1.5 - 2 9 - - - 15.9 -

WM-DG-2-0.5' 5/13/2020 0 - 0.5 168 <2.42 2.74 10.3 6.16 12.9
WM-DG-3-0.5' 5/13/2020 0 - 0.5 90 0.833 J 1.28 J 5.66 51.1 23.0
WM-DG-4-0.5' 5/13/2020 0 - 0.5 30 <2.42 1.76 J 16.2 19.8 28.3
WM-DG-5-0.5' 5/13/2020 0 - 0.5 19 <2.44 1.53 J 13.9 38.1 23.1
WM-DG-6-0.5' 5/13/2020 0 - 0.5 311 <2.22 2.25 11.0 27.0 18.5
WM-DG-7-0.5' 5/13/2020 0 - 0.5 120 0.721 J 1.77 J 7.01 116 17.0
WM-DG-7-2' 5/13/2020 1.5 - 2 29 - - - 12.1 -

WM-DG-8-0.5' 5/13/2020 0 - 0.5 59 0.637 J 1.43 J 9.12 55.7 21.0
WM-DG-9-0.5' 5/13/2020 0 - 0.5 28 <2.31 1.52 J 299 17.5 91.1
WM-DG-10-0.5' 5/13/2020 0 - 0.5 46 0.640 J 2.78 10.9 28.7 25.0
WM-DG-11-0.5' 5/14/2020 0 - 0.5 59 2.01 J 2.72 B 263 76.0 689

WM-DG-11-0.5'-DUP 5/14/2020 0 - 0.5 59 Duplicate 1.55 J 2.13 B,J 14.9 40.9 75.8
WM-DG-11A-1' 5/15/2020 0.5 - 1 16 <2.20 1.77 J 9.01 11.5 15.6
WM-DG-12-0.5' 5/14/2020 0 - 0.5 64 1.58 J 1.65 B,J 10.8 39.1 51.6
WM-DG-13-1.5' 5/14/2020 0 - 0.5 1,095 41.7 J 15.9 B,J 6,320 1,230 28,500
WM-DG-13-2' 5/14/2020 1.5 - 2 33 3.33 3.61 B 214 49.0 2,770

WM-DG-14-0.5' 5/14/2020 0 - 0.5 19 0.817 J 2.82 B 8.28 13.8 40.8
WM-DG-15-0.5' 5/14/2020 0 - 0.5 23 1.80 J 2.17 B,J 76.9 23.8 303

NO-1-0.5' 5/14/2020 0 - 0.5 225 3.54 3.05 B 6.32 265 24.0
NO-1-2' 5/14/2020 1.5 - 2 25 - - - 6.55 -

NO-2-0.5' 5/14/2020 0 - 0.5 119 1.65 J 1.94 B,J 8.14 107 17.6
NO-2-2' 5/14/2020 1.5 - 2 28 - - - 5.58 -

NO-3-0.5' 5/14/2020 0 - 0.5 863 6.94 4.77 B 11.3 690 21.5
NO-3-2' 5/14/2020 1.5 - 2 35 - - - 45.3 -

NO-4-0.5' 5/14/2020 0 - 0.5 211 2.03 J 1.60 B,J 8.16 180 15.7
NO-4-2' 5/14/2020 1.5 - 2 16 - - - 3.97 -

NO-5-0.5' 5/14/2020 0 - 0.5 10 1.08 J 1.57 B,J 50.8 40.0 44.2
NO-6-0.5' 5/14/2020 0 - 0.5 118 1.97 J 2.32 B,J 23.2 144 41.8
NO-6-2' 5/14/2020 1.5 - 2 14 - - - 13.9 -

NO-7-0.5' 5/14/2020 0 - 0.5 43 0.926 J 1.91 B,J 8.08 29.8 24.8
NO-8-0.5' 5/15/2020 0 - 0.5 31 0.928 J <2.46 18.9 18.5 23.1

NO-9-0.5' 5/14/2020 0 - 0.5 39 1.51 J 1.70 B,J 14.4 20.0 26.7
NO-10-0.5' 5/15/2020 0 - 0.5 17 <2.33 <2.33 18.0 14.0 27.5

NO-11-0.5' 5/15/2020 0 - 0.5 18 1.04 J 0.655 J 15.0 14.5 26.8

NO-12-0.5' 5/15/2020 0 - 0.5 21 0.718 J <2.42 17.1 10.5 49.8

EM-1-0.5' 5/12/2020 0 - 0.5 119 2.34 2.42 63.1 138 69.6
EM-1-2' 5/12/2020 1.5 - 2 39 - - - 22.1 -

EM-2-0.5' 5/12/2020 0 - 0.5 153 1.93 J 2.42 24.6 182 31.0
EM-2-2' 5/12/2020 1.5 - 2 15 - - - 13.4 -

EM-3-0.5' 5/12/2020 0 - 0.5 219 2.87 3.23 16.6 203 20.4
EM-3-2' 5/12/2020 1.5 - 2 24 - - - 51.3 -

EM-4-1.5' 5/12/2020 1 - 1.5 166 5.15 4.58 15.8 164 25.3
EM-4-2' 5/12/2020 1.5 - 2 47 - - - 61.3 -

EM-5-0.5' 5/12/2020 0 - 0.5 139 2.51 3.21 19.1 115 26.4
EM-5-2' 5/12/2020 1.5 - 2 95 - - - 53.6 -

EM-6-0.5' 5/12/2020 0 - 0.5 372 3.46 3.91 19.9 264 28.8
EM-6-2' 5/12/2020 1.5 - 2 83 - - - 17.9 -

EM-7-0.5' 5/12/2020 0 - 0.5 758 17.0 9.58 21.1 752 30.7
EM-7-2' 5/12/2020 1.5 - 2 46 - - - 117 -
EM-8-1' 5/12/2020 0.5 - 1 549 11.8 8.69 14.7 717 31.1
EM-8-2' 5/12/2020 1.5 - 2 94 - - - 140 -

EM-9-0.5' 5/12/2020 0 - 0.5 1,227 5.46 6.71 10.7 1,140 22.1
EM-9-2' 5/12/2020 1.5 - 2 168 - - - 81.9 -

(mg/kg)

Lead

(mg/kg)

1-2

XRF 
Reading

80

0.5-2

11 3,100
Screening Level Source

Sample ID Date Notes
Sample 
Depth

Residential Screening Level
HHRA Note 3

31

East Meadow

North Orchard

West Meadow
USEPA RSLs Background USEPA RSLs USEPA RSLs

Depth Shot 
Observed

Antimony Arsenic

23,000
(mg/kg)

Zinc

(mg/kg) (mg/kg)

Copper
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(feet bgs) (feet bgs) (ppm) (mg/kg)

Lead

(mg/kg)

XRF 
Reading

8011 3,100

Sample ID Date Notes
Sample 
Depth

Residential Screening Level 31

Depth Shot 
Observed

Antimony Arsenic

23,000
(mg/kg)

Zinc

(mg/kg) (mg/kg)

Copper

EM-10-0.5' 5/12/2020 0 - 0.5 2,973 6.07 8.44 12.6 1,670 29.0
EM-10-2' 5/12/2020 1.5 - 2 15 - - - 34.1 -

EM-11-0.5' 5/12/2020 0 - 0.5 569 3.78 7.16 24.4 856 36.2
EM-11-2' 5/12/2020 1.5 - 2 94 - - - 140 -

EM-12-0.5' 5/14/2020 0 - 0.5 31 <2.44 3.04 B 38.6 9.15 98.3
EM-13-0.5' 5/15/2020 0 - 0.5 24 0.815 J 0.554 J 9.98 11.2 25.4
EM-14-0.5' 5/14/2020 0 - 0.5 38 1.58 J 2.92 B 12.5 33.0 44.5

EM-14-0.5'-DUP 5/14/2020 0 - 0.5 38 Duplicate 2.14 J 2.80 B 14.0 32.5 55.3
EM-15-0.5' 5/15/2020 0 - 0.5 26 1.12 J 1.72 J 13.0 16.1 33.0

EM-16-0.5' 5/15/2020 0 - 0.5 42 1.00 J 1.33 J 14.0 24.6 37.3

EM-17-0.5' 5/15/2020 0 - 0.5 47 1.50 J 1.13 J 13.8 40.3 35.0

EM-18-0.5' 5/15/2020 0 - 0.5 39 3.29 2.35 11.2 44.5 30.5

EM-19-0.5' 5/14/2020 0 - 0.5 167 3.13 3.57 B 12.7 116 46.0
EM-19-2' 5/14/2020 1.5 - 2 64 - - - 38.4 -

EM-20-0.5' 5/15/2020 0 - 0.5 58 <2.53 2.07 J 20.5 95.2 33.4
EM-20-2' 5/15/2020 1.5 - 2 10 - - - 9.26 -

EM-21-0.5' 5/14/2020 0 - 0.5 776 10.0 6.12 7.16 768 28.7
EM-21-0.5'-DUP 5/14/2020 0 - 0.5 776 Duplicate 6.85 5.65 B 7.33 769 30.6

EM-21-2' 5/14/2020 1.5 - 2 17 - - - 9.52 -

EM-22-0.5' 5/15/2020 0 - 0.5 100 <2.28 2.39 12.3 92.6 22.8
EM-22-2' 5/15/2020 1.5 - 2 17 - - - 25.9 -

EM-23-0.5' 5/15/2020 0 - 0.5 29 0.932 J 1.24 J 12.8 10.7 26.0

EM-24-0.5' 5/15/2020 0 - 0.5 33 0.886 J 0.686 J 9.50 9.18 26.8

EM-25-0.5' 5/15/2020 0 - 0.5 30 0.786 J 0.810 J 12.2 10.3 28.7

EM-26-0.5' 5/15/2020 0 - 0.5 19 0.656 J 1.02 J 11.7 10.8 25.1

EM-27-0.5' 5/15/2020 0 - 0.5 34 1.02 J 0.823 J 13.6 6.12 26.4

EM-28-0.5' 5/15/2020 0 - 0.5 29 0.813 J 0.865 J 14.4 14.3 31.9

EM-29-0.5' 5/15/2020 0 - 0.5 31 0.720 J 1.02 J 10.8 17.8 36.8

EM-30-0.5' 5/15/2020 0 - 0.5 31 <2.25 2.52 21.9 18.0 24.1

EM-31-0.5' 5/15/2020 0 - 0.5 33 <2.30 2.07 J 9.94 15.4 19.1

EM-32-0.5' 5/15/2020 0 - 0.5 18 <2.34 2.01 J 13.8 37.4 23.0

EM-33-0.5' 5/15/2020 0 - 0.5 17 <2.25 2.23 J 8.74 12.3 19.0

Notes:
Metals analyzed using USEPA Method 6010B.
Analytes detected above laboratory reporting limit are emboldened.
Analytes detected above Residential Screening Level are highlighted.
Background = Duverge, 2011. Establishing Background Arsenic in Soil of the Urbanized San Francisco Bay Region. December.
HHRA Note 3 = DTSC, 2019. Human Health Risk Assessment (HHRA) Note Number 3. April.
USEPA RSLs = USEPA, 2020. Regional Screening Level (RSL) Summary Table (TR=1E-6, HQ=1). May.
DTSC = California Environmental Protection Agency, Department of Toxic Substances Control.
USEPA = United States Environmental Protection Agency.
bgs = Below ground surface.
mg/kg = Milligrams per kilogram.
- = Not analyzed.
B = The same analyte is found in the associated blank.
J = The identification of the analyte is acceptable; the reported value is an estimate.
J6 = The sample matrix interfered with the ability to make any accurate determination; spike value is low.
O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.
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Sample Depth

Depth Clay 
Target 

Fragments 
Observed 

(feet bgs) (feet bgs)

WM-C-5-0.5' 05/13/2020 0 - 0.5 <0.00645 <0.00645 0.00425 J 0.00642 J 0.00668 0.00606 J 0.00326 J 0.00552 J <0.00645 0.00445 J <0.00645 0.00467 J <0.00645 0.00486 J <0.0215 <0.0215 <0.0215

WM-C-6-0.5' 05/14/2020 0 - 0.5 <0.00644 <0.00644 <0.00644 <0.00644 0.00244 J <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.00644 <0.0215 <0.0215 <0.0215

WM-C-7-0.5' 05/14/2020 0 - 0.5 <0.00752 <0.00752 0.00232 J 0.00283 J 0.00352 J 0.00295 J <0.00752 <0.00752 <0.00752 <0.00752 <0.00752 <0.00752 <0.00752 0.00292 J <0.0251 <0.0251 <0.0251

WM-C-8-0.5' 05/14/2020 0 - 0.5 0.0273 0.0102 0.216 0.267 0.323 0.176 0.081 0.261 0.0532 0.340 0.00293 J 0.155 0.102 0.309 <0.0240 <0.0240 <0.0240

WM-C-8-2' 05/14/2020 1.5 - 2 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.00741 <0.0247 <0.0247 <0.0247

WM-C-9A-1' 05/15/2020 0.5 - 1 0.231 0.0866 5.64 10.4 11.5 4.88 2.79 6.44 1.85 4.22 0.0319 J 4.99 <0.215 0.828 4.68 <0.215 <0.215

WM-C-9-2' 05/14/2020 1.5 - 2 <0.00717 <0.00717 0.0332 0.0608 0.0593 0.0545 0.0232 0.0412 0.0145 0.0272 <0.00717 0.0446 0.00582 J 0.0319 <0.0239 <0.0239 <0.0239

WM-C-10-0.5' 05/14/2020 0 - 0.5 0.0115 0.00499 J 0.121 0.185 0.192 0.131 0.0803 0.172 0.0395 0.162 <0.00706 0.112 0.0508 0.155 <0.0235 <0.0235 <0.0235

WM-C-10-2' 05/14/2020 1.5 - 2 0.0258 0.00645 J 0.175 0.243 0.298 0.179 0.0819 0.217 0.0506 0.268 0.00249 J 0.153 0.0736 0.229 <0.0217 <0.0217 <0.0217

WM-C-11-0.5' 05/13/2020 0 - 0.5 <0.00640 <0.00640 0.00257 J 0.00383 J 0.00553 J 0.00419 J <0.00640 0.00307 J <0.00640 0.00273 J <0.00640 0.00306 J <0.00640 0.0028 J <0.0213 <0.0213 <0.0213

WM-C-11-2' 05/13/2020 1.5 - 2 0.56 0.23 2.68 2.56 2.88 1.42 0.772 3.02 0.468 3.81 0.123 1.25 2.43 4.18 0.0112 J 0.0106 J 0.0215 J

WM-DG-1-0.5' 05/13/2020 0 - 0.5 <0.00687 <0.00687 <0.00687 <0.00687 0.00247 J <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.00687 <0.0229 <0.0229 <0.0229

WM-DG-2-0.5' 05/13/2020 0 - 0.5 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.00725 <0.0242 <0.0242 <0.0242

WM-DG-3-0.5' 05/13/2020 0 - 0.5 <0.00676 <0.00676 <0.00676 <0.00676 0.00267 J 0.00215 J <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.00676 <0.0225 <0.0225 <0.0225

WM-DG-4-0.5' 05/13/2020 0 - 0.5 <0.00726 <0.00726 <0.00726 0.0027 J 0.00347 J 0.00283 J <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.0242 <0.0242 <0.0242

WM-DG-5-0.5' 05/13/2020 0 - 0.5 <0.00733 <0.00733 <0.00733 0.00239 J 0.00287 J 0.00256 J <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.00733 <0.0244 <0.0244 <0.0244

WM-DG-6-0.5' 05/13/2020 0 - 0.5 0.131 0.0763 2.85 3.61 3.88 2.27 1.31 3.61 0.836 3.07 0.0173 2.03 0.633 3.23 0.00974 J 0.0111 J 0.0133 J

WM-DG-6-2' 05/13/2020 1.5 - 2 0.185 0.114 5.43 7.56 7.92 4.06 1.85 7.05 0.238 5.06 0.0248 3.58 0.942 6.73 0.0141 J 0.0162 J 0.0194 J

WM-DG-7-0.5' 05/13/2020 0 - 0.5 <0.00639 <0.00639 0.00345 J 0.00558 J 0.00635 J 0.00506 J <0.00639 0.00452 J <0.00639 0.00399 J <0.00639 0.00419 J <0.00639 0.00411 J <0.0213 <0.0213 <0.0213

WM-DG-8-0.5' 05/13/2020 0 - 0.5 <0.00730 <0.00730 0.0529 0.107 0.113 0.0893 0.0331 0.0669 0.0252 0.0409 <0.00730 0.0754 0.00898 0.0444 <0.0243 <0.0243 <0.0243

WM-DG-9-0.5' 05/13/2020 0 - 0.5 <0.00694 <0.00694 <0.00694 0.00271 J 0.0034 J 0.00272 J <0.00694 <0.00694 <0.00694 <0.00694 <0.00694 0.00213 J <0.00694 <0.00694 <0.0231 <0.0231 <0.0231

WM-DG-10-0.5' 05/13/2020 0 - 0.5 <0.00690 <0.00690 0.00254 J 0.00254 J 0.00298 J <0.00690 <0.00690 0.00297 J <0.00690 0.00366 J <0.00690 <0.00690 <0.00690 0.00373 J <0.0230 <0.0230 <0.0230

WM-DG-11-0.5' 05/14/2020 0 - 0.5 <0.0242 <0.0242 0.041 0.0608 0.0665 0.0445 0.0224 J 0.0535 0.0115 J 0.0469 <0.0242 0.0371 0.0158 J 0.0477 <0.0804 <0.0804 <0.0804

WM-DG-11-0.5'-DUP 05/14/2020 0 - 0.5 Duplicate 0.986 0.651 8.45 10.5 12.2 3.35 4.00 9.86 2.38 11.1 0.260 3.61 4.14 11.8 0.321 0.0762 0.11

WM-DG-11A-1' 05/15/2020 0.5 - 1 0.00491 J <0.00659 0.0544 J3 0.0886 J3,J6 0.0813 J3,J6 0.0751 J3 0.0336 J3 0.0709 J3 0.0196 0.0595 <0.00659 0.0637 J3 <0.0220 0.0152 0.061 <0.0220 <0.0220

WM-DG-11-2' 05/14/2020 1.5 - 2 <0.00716 <0.00716 0.00212 J 0.00258 J 0.00271 J <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 <0.00716 0.00716 J <0.0239 <0.0239

WM-DG-12-0.5' 05/14/2020 0 - 0.5 0.0278 0.0132 0.304 0.354 0.415 0.243 0.12 0.365 0.0661 0.347 0.00273 J 0.203 0.13 0.498 <0.0222 <0.0222 <0.0222

WM-DG-12-2' 05/14/2020 1.5 - 2 <0.00675 <0.00675 0.0100 0.00997 0.0102 0.00534 J 0.00445 J 0.0126 <0.00675 0.014 <0.00675 0.00474 J 0.00682 0.0159 <0.0225 <0.0225 <0.0225

WM-DG-13-1.5' 05/14/2020 1 - 1.5 0.252 0.113 6.42 11.7 14.8 7.52 4.02 8.75 4.45 5.74 0.0241 6.25 0.901 5.68 0.0462 0.0166 J 0.0201 J

WM-DG-13-2' 05/14/2020 1.5 - 2 0.00609 J <0.00670 0.19 0.358 0.393 0.365 0.123 0.257 0.105 0.123 <0.00670 0.292 0.0186 0.158 0.00491 J <0.0223 <0.0223

WM-DG-14-0.5' 05/14/2020 0 - 0.5 <0.00659 <0.00659 0.00997 0.0149 0.0169 0.0138 0.00589 J 0.0122 0.00377 J 0.0108 <0.00659 0.0107 0.00295 J 0.0124 <0.0220 <0.0220 <0.0220

WM-DG-15-0.5' 05/14/2020 0 - 0.5 <0.00686 <0.00686 0.00482 J 0.00658 J 0.00832 0.00645 J 0.00264 J 0.00575 J <0.00686 0.00552 J <0.00686 0.00486 J <0.00686 0.0065 J <0.0229 <0.0229 <0.0229

NO-3-0.5' 05/14/2020 0 - 0.5 <0.00726 <0.00726 <0.00726 <0.00726 0.00191 J <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.0242 <0.0242 <0.0242

NO-4-0.5' 05/14/2020 0 - 0.5 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.00700 <0.0233 <0.0233 <0.0233

NO-6-0.5' 05/14/2020 0 - 0.5 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.00786 <0.0262 <0.0262 <0.0262

EM-1-0.5' 05/12/2020 0 - 0.5 <0.00688 <0.00688 J3 <0.00688 <0.00688 0.00228 J <0.00688 <0.00688 J3 <0.00688 <0.00688 <0.00688 <0.00688 <0.00688 <0.00688 <0.00688 <0.0229 J3 <0.0229 J3 <0.0229 J3

EM-2-0.5' 05/12/2020 0 - 0.5 <0.00693 <0.00693 0.00233 J 0.00267 J 0.00508 J 0.00326 J <0.00693 0.0028 J <0.00693 0.00337 J <0.00693 0.00232 J <0.00693 0.00292 J <0.0231 <0.0231 <0.0231

EM-3-0.5' 05/12/2020 0 - 0.5 <0.00690 <0.00690 <0.00690 <0.00690 0.00324 J 0.00258 J <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.00690 <0.0230 <0.0230 <0.0230

EM-4-1.5' 05/12/2020 1 - 1.5 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.00656 <0.0219 <0.0219 <0.0219

EM-5-0.5' 05/12/2020 0 - 0.5 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.00647 <0.0216 <0.0216 <0.0216

EM-6-0.5' 05/12/2020 0 - 0.5 <0.00671 <0.00671 <0.00671 <0.00671 0.00332 J 0.00223 J <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.00671 <0.0224 <0.0224 <0.0224

EM-7-0.5' 05/12/2020 0 - 0.5 <0.00663 <0.00663 <0.00663 <0.00663 0.00224 J <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.00663 <0.0221 <0.0221 <0.0221

EM-8-1' 05/12/2020 0.5 - 1 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.00652 <0.0217 <0.0217 <0.0217

EM-9-0.5' 05/12/2020 0 - 0.5 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.0214 <0.0214 <0.0214

EM-10-0.5' 05/12/2020 0 - 0.5 0-1.5 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.00633 <0.0211 <0.0211 <0.0211

EM-11-0.5' 05/12/2020 0 - 0.5 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 <0.00708 0.0114 J <0.0236 0.0102 J

0.5-1.5

0.5-2

(mg/kg) (mg/kg)(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

0.5-1

(mg/kg) (mg/kg) (mg/kg)
11 110 0.028 2,400

(mg/kg)(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
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Table A4
Polycyclic Aromatic Hydrocarbons in Soil

Pogonip Farm and Garden
Santa Cruz, California

Page 2 of 2 RMD ENVIRONMENTAL SOLUTIONS, INC.

Sample Depth

Depth Clay 
Target 

Fragments 
Observed 

(feet bgs) (feet bgs) (mg/kg) (mg/kg)(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
11 110 0.028 2,400

(mg/kg)(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
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West Meadow

Residential Screening Level 17,000 3,300 1.1 0.11 2,300 1.1 NE 1,8001.1 NE

EM-21-0.5' 05/14/2020 0 - 0.5 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.00646 <0.0215 <0.0215 <0.0215

EM-21-0.5'-DUP 05/14/2020 0 - 0.5 Duplicate <0.00650 <0.00650 <0.00650 <0.00650 0.00183 J <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.00650 <0.0217 <0.0217 <0.0217

Notes:
PAHs analyzed using USEPA Method 8270C-SIM.
Analytes detected above laboratory reporting limit are emboldened.
Analytes detected above Residential Screening Level are highlighted.
Residential Screening Levels are based on HHRA Note 3 values.
bgs = Below ground surface.
mg/kg = Milligrams per kilogram.
NE = Not Established.
PAHs = Polycyclic Aromatic Hydrocarbons.
SIM = Selective Ion Mode.
HHRA Note 3 = DTSC, 2019. Human Health Risk Assessment (HHRA) Note Number 3. April.
DTSC = California Environmental Protection Agency, Department of Toxic Substances Control.
J = The identification of the analyte is acceptable; the reported value is an estimate.
J3 = The associated batch QC was outside the established quality control range for precision.
J6 = The sample matrix interfered with the ability to make any accurate determination; spike value is low.



December 29, 2021 

County of Santa Cruz Health Services Agency  
Environmental Health Division 
To the attention of:  Heather Hanna, P.G. 
701 Ocean Street, Suite 312 
Santa Cruz, California 95060 

Heather.Hanna@santacruzcounty.us   
(831) 454- 4813 

 

Subject: 
 
Location: 

Shallow Soil Sampling for Total Lead 
  
Lower Meadows Access Road, Pogonip, 333 Golf Club Drive, Santa Cruz  

This Letter Report describes completed field 
sampling and laboratory testing tasks 
designed to document Total Lead 
concentrations along an untested access 
road that is located in the vicinity of a 
historic skeet shooting range.  The shallow 
soil sampling was completed to supplement 
the results of previous shallow sampling and 
testing conducted by RMD Environmental 
Solutions in August 2020 (see Attachment 
C). 

These tasks were completed to evaluate 
potential environmental risks associated 
with using this dirt connector path as a 
walking/ vehicle road for possible future 
land uses.  This report is being submitted in 
accordance with an approved Workplan1, 
and includes the following attachments: 

 Figure 1:    Topographic Location Map 
 Figure 2:    Aerial Vicinity Map 
 Figure 3:    Soil Sample Location Map (including Lead Results 
 Table 1: Summary of Soil Sample Analytical Results 
 Attachment A:  Field Documentation and Photos 
 Attachment B:   State-Certified Laboratory Report 
 Attachment C:   Reference: Previous Testing Results in the Vicinity (RMD, August 2020) 

 

1 Weber Hayes and Associates (WHA) report: Workplan: Shallow Soil Sampling for Total Lead, March 2021. 

Weber, Hayes & Associates 
Hydrogeology and Environmental Engineering 

120 Westgate Drive, Watsonville, CA 95076 
(831) 722-3580  //  www.weber-hayes.com  

WEST 
Lower Meadow 

EAST 
Lower Meadow 

mailto:Heather.Hanna@santacruzcounty.us
https://drive.google.com/file/d/1iSX_f3kKfmQLmL_hk5zUzXTRmLFIso9A/view?usp=sharing
http://www.weber-hayes.com/
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Field Sample Collection:  On March 11, 2021, twelve (12) soil borings were hand-augured at 
sampling sites B-1 through B-12 to an approximate depth of 2‐ft below ground surface (bgs). See 
Figure 3 for locations. The soil samples were obtained using a stainless-steel hand-auger used to 
remove soils to the target depth and logged noting the lithology of the soils, moisture content, and 
any unusual odor or discoloration. There was no evidence of chemical impacts observed in any of the 
soil borings.  

Two (2) samples per location were selected for laboratory analysis: one sample was obtained from 
ground surface to 6-inches, and the second, deeper sample was collected from 18-to 24-inches below 
ground surface (bgs). Relatively undisturbed soil samples were obtained using a specialty-machined 
slide hammer.  Borings were initially augured to a target depth whereupon the slide hammer was 
used to drive clean stainless-steel liners into native soils. The slide hammer was then gently back-
tapped out of the boring to retrieve a relatively undisturbed soil sample. The stainless steel auger and 
sampling hammer was decontaminated between each boring location using non-phosphate detergent 
and distilled water.  

The sample containers were labeled, placed in sealed, plastic bags, and stored in a chilled cooler for 
transportation under standard chain‐of‐custody procedures to Pace Analytical, a California-certified 
laboratory.  Field notes and photo documentation of the field sampling is included in Appendix A. 

Laboratory Analysis:  The twenty-four (24) discrete 
soil samples were analyzed for Total Lead 
concentrations.  The dry weight results are tabulated 
along with agency screening thresholds on Table 1 and 
clip of the results is presented to the right. Certified 
laboratory report is attached (Attachment B)   

Data Summary: The majority of samples have Total 
Lead concentrations below risk-based, Environmental 
Screening Levels (ESL) for different land uses (i.e., 
commercial, construction worker, and unrestricted/ 
residential land uses.  Three (3) of the twelve (12) 
surface samples have detectable concentrations of 
Total Lead that exceed the residential/ unrestricted 
land use ESL of 80 mg/kg, but do not exceed the 
commercial/construction worker threshold of 320 and 
160 respectively (see Table 1 for details).  

Note: This additional sampling and testing was 
originally completed to provide supporting data for an 
agricultural project (i.e., safe use as an access road for 
the possible location of Homeless Garden Project, 
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HGP).  Currently, HGP plans for farming on this portion of Pogonip have been postponed indefinitely.  

Limitations: Our service consists of professional opinions and recommendations made in accordance 
with generally accepted geologic principles and practices.  This warranty is in lieu of all others, either 
expressed or implied.  The analysis and conclusions in this report are based on sampling and testing 
which are necessarily limited.  Additional data from future work may lead to modifications of the 
options expressed herein. 

If you have any questions or comments regarding this report, please contact us our office (722-3580).  

Sincerely, 

WEBER, HAYES AND ASSOCIATES 

 

ATTACHMENTS: 

Figure 1:   Location 
Figure 2:   Vicinity Map 
Figure 3:   Soil Sample Locations and Lead Results 
 
Table 1: Summary of Soil Sample Analytical Results 
 
Attachment A: Field Documentation 
Attachment B: Laboratory Report 
Attachment C: Reference: Previous Testing Results in the Vicinity - RMD, August 2020 

By  

  

 
Pat Hoban, PG 
Principal Geologist  
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FIGURES 

Figure 1: Location Map 

Figure 2: Vicinity Map 

Figure 3: Soil Sample Locations And Lead Results 
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LOCATION MAP
PHASE II ENVIRONMENTAL SITE ASSESSMENT FIGURE
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SITE: POGONIP - ACCESS ROAD
ADDRESS: 333 GOLF CLUB DRIVE, SANTA CRUZ, CA 95060

DATE: OCTOBER 2021 REVISIONS/NOTES:

Subject
Site

1,000'0'

APPROXIMATE SCALE
Base Map from USGS TopoView

http://ngmdb.usgs.gov



W
EB

ER
,H

AY
ES

&
AS

SO
CI

AT
ES

Hy
dr

og
eo

lo
gy

an
d

En
vi

ro
nm

en
ta

lE
ng

in
ee

rin
g

12
0

W
es

tg
at

e
Dr

iv
e,

W
at

so
nv

ill
e,

CA
83

1.
72

2.
35

80
/w

w
w

.w
eb

er
-h

ay
es

.c
om

VI
CI

N
IT

Y
M

AP
PH

AS
E

II
EN

VI
RO

N
M

EN
TA

L
SI

TE
AS

SE
SS

M
EN

T
FI

G
U

RE
2

Pr
oj

ec
t

2T
05

8

SI
TE

:P
O

GO
N

IP
-A

CC
ES

S
RO

AD
AD

DR
ES

S:
33

3
GO

LF
CL

U
B

DR
IV

E,
SA

N
TA

CR
U

Z,
CA

95
06

0

DA
TE

:J
U

N
E

20
21

RE
VI

SI
O

N
S/

N
O

TE
S:

San
Lorenzo

River

Highw
ay

9

(River St)

Former Pogonip
Polo Club House

SUBJECT

SITE

475'0'

APPROXIMATE SCALE
BASE MAP FROM
GOOGLE EARTH

Commercial Industrial

Commercial IndustrialRural-Agricultural

Rural-Agricultural
Pogonip

Recreational
Open Space



W
EB

ER
,H

AY
ES

&
AS

SO
CI

AT
ES

Hy
dr

og
eo

lo
gy

an
d

En
vi

ro
nm

en
ta

lE
ng

in
ee

rin
g

12
0

W
es

tg
at

e
Dr

iv
e,

W
at

so
nv

ill
e,

CA
83

1.
72

2.
35

80
/w

w
w

.w
eb

er
-h

ay
es

.c
om

So
il

Sa
m

pl
e

Lo
ca

tio
ns

An
d

Le
ad

Re
su

lts
FI

G
U

RE
3

Pr
oj

ec
t

2T
05

8
SI

TE
:P

O
G

O
N

IP
AC

CE
SS

TR
AI

L
EV

AL
U

AT
IO

N
AD

DR
ES

S:
33

3
GO

LF
CL

U
B

DR
IV

E,
SA

N
TA

CR
U

Z

DA
TE

:M
AR

CH
20

21

33.3 mg/Kg
5.06 mg/Kg

EM -1
Total Lead

ConcentrationDepth:

0-6 inches= 138. mg/Kg

19-24 inches= 22.1 mg/Kg

Commercial
(land use limit)

320 mg/Kg
See Table 1 for additional details



Access Road  Shallow Soil Screening 
Pogonip Open Space, Santa Cruz 

TABLES 

Table 1:  Summary of Soil Analytical Results 



Lab Results

Sample 

Date

Sample

ID

Depth
(inches below ground 

surface)

Total Lead Concentrations
(mg/kg)

surface 13.9

18" 5.68

surface 42.5

18" 7.61

surface 183

18" 6.54

surface 208

18" 10.6

surface 8.2

18" 5.74

surface 37.5

18" 9.61

surface 19

18" 15.2

surface 158

18" 5.25

surface 78

18" 7.16

surface 51.6

18" 7.32

surface 33.3

18" 5.06

surface 14.9

18" 7

80 / 320 
(160)

Notes:

158

320

Table 1

Summary of Soil Analytical Results
Pogonip Access Trail Evaluation

 333 Golf Club Dr. Santa Cruz

= red‐shaded cell indicates detected concentration exceeds the ESL threshold limit for a 
residential land use

Sample Information

= green‐shaded cell indicates detected concentration exceeds the ESL threshold limit for 
a residential land use

Environmental Screening Levels (ESLs):  Regional Water Quality Control Board (San Francisco Bay Region) 
guideline document: Screening for Environmental Concerns at Sites With Contaminated Soil and 

Groundwater  (Final version, 2019).  The ESLs are intended to provide quantitative risk‐based guidance on 
whether further assessment or remediation of contamination is warranted 
<https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ESL/new/ESL_Summary_T

ables_24Jan19_Rev1.pdf >

B‐11

Environmental Screening Levels (ESLs) 
Residential / Commercial Land Uses

(Construction Worker)

B‐12

M
ar
ch
 1
1
, 2

0
2
1

All soil results are in milligrams per Kilogram (mg/Kg)

B‐1

B‐2

B‐3

B‐4

B‐5

B‐6

B‐7

B‐8

B‐9

B‐10

1 of 1 Weber,Hayes and Assoicates
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ATTACHMENT A 

Field Documentation 
Field Notes and Photo Sheets  



Field Methodology for Shallow Soil Sampling  

This following provides detailed descriptions of methods used during shallow soil sampling investigations.  

Included are specifications for shallow soil sampling with a slide hammer, and decontamination procedures.   

Shallow Soil Sampling Procedures:  A backhoe, two-

person power auger, or a hand auger will be used to 

get to a point immediately above the sampling depth.  

Once at the desired sampling depth, a slide hammer 

will be used to drive a clean stainless-steel liner 

encased in the slide hammer sampling shoe to obtain a 

relatively undisturbed sample.  The slide hammer 

consists of a metal rod with one end containing a 

sampling shoe and cutting head with which a sample 

liner can be installed.  At the other end of the metal 

rod there is a handle that is constrained on the rod, 

but slides up and down the rod allowing force to be 

applied to the sampling shoe.  Manual operation is 

used to slide the handle down the rod to force the sampling shoe equipped with the liner into native soils. 

Materials retrieved from the sampler will be logged on an as-needed basis by the experienced field geologist 

using the Unified Soil Classification System (USCS), noting in particular, the lithology of the soils, moisture 

content, and any unusual odor or discoloration.  The liner and relatively undisturbed soils will then be removed 

from the sampling shoe.  The liner is then protected at both ends with Teflon tape, sealed with non-reactive 

caps, taped, and immediately stored in an insulated container cooled with blue ice at a temperature of 4 

degree Celsius or less.  Soil samples selected for Volatile Organic Compound (VOC) analysis may follow field 

preservation protocols according to EPA Method 5035, as described in DTSC’s Guidance Document for the 

Implementation of United States Environmental Protection Agency Method 5035: Methodologies for Collection, 

Preservation, Storage, and Preparation of Soils to be Analyzed for Volatile Organic Compounds, dated 

November 2004.  Selected samples will be transported under appropriate chain-of-custody documentation to a 

State certified laboratory performing the targeted analysis. 

Upon completion of sampling at the designated location, the location will be backfilled and compacted with the 

materials that were removed prior to sampling, supplemented by clean imported fill as necessary. 

Equipment Decontamination and Containerization Procedures:  All sampling equipment will be cleaned prior to 

arriving on site to prevent possible transfer of contamination from another site.  Additionally, sampling 

equipment will be thoroughly cleaned between each sampling run with a Liqui-Nox ® or Alconox ® solution 

followed by a double rinsing with distilled water to prevent the vertical transfer of contamination, and/or 

contamination from location to location onsite.  Accordingly, all sampling equipment will be cleaned following 

sampling operations to prevent the possible transfer of contamination to another site. 

All cleaning rinsate, and wash water produced during the shallow soil sampling and decontamination process 

will be containerized on site in D.O.T. approved 55-gallon drums for subsequent profiling and disposal at an 

approved facility.  



Pogonip - Access Road Sampling 
333 Golf Club Drive, Santa Cruz, California 
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Hand Auger used to collect samples 

 

 

 

 

 

 

 

 

 

 

Example of Borehole showing shallow groundwater 



Pogonip - Access Road Sampling 
333 Golf Club Drive, Santa Cruz, California 
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Hand Auger being decontaminated between samples 

 

 

 

 

 

 

 

 

 

 

Collecting Soil from Hand Auger 







Access Road  Shallow Soil Screening 
Pogonip Open Space, Santa Cruz 

ATTACHMENT B 

State-Certified Analytical Laboratory Results 

Soil - Pace Analytical L1326377 













































Access Road  Shallow Soil Screening 
Pogonip Open Space, Santa Cruz 

ATTACHMENT C 

Previous Testing Results in the Vicinity - RMD, August 2020 
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Text Box
Sample Collection:
During boring advancement, soil samples were collected at approximate 6‐inch intervals 
- 0‐0.5 foot bgs, and 
 - 1.5‐2.0 foot bgs




BUILDING
COMPLEX

770'

600'

400'325'

200'

POGONIP
CLUBHOUSE

FORMER
HORSE
STABLE

NORTH
ORCHARD

NO-1

NO-5

NO-8

NO-10 NO-9

NO-11

NO-12

EM-23

EM-13

EM-25 EM-29 EM-30
EM-31

EM-18
EM-32 EM-33

EM-22

EM-28

EM-17
EM-16

EM-27

EM-15

EM-26

EM-14

EM-24

EM-12 EM-19 EM-20

NO-7

NO-2

WM-C-1 WM-C-2

EAST
MEADOW

B9N

B1W

B13N

B13E

B12N

B2SB2W
B2N

B4N
B4W

B12WB13S
B12S B10W B10S

B9W

B1S B13W

B11N

B6W

B6N

B4E

B5N

B5E

B5W

B3W

B9E

B8S

B12E

B9S

B10E

B11SB11W

B10N

B11E
B6S

B2E
B3S

B4S
B3E

B7N

B5S

B8E

B8W

B7S
B7W

B8N

B7E

B6E

B3N

B1N B1E

WM-DG-3
WM-DG-5

WM-DG-4
WM-DG-2

WM-C-7

WM-C-6

WM-DG-14WM-C-8

WM-DG-12

WM-C-9(A)

WM-DG-15

WM-C-10WM-DG-6

WM-C-5

WM-C-4
WM-DG-7

WM-DG-8

WM-DG-9

WM-DG-10

WM-C-11
NO-3

NO-4

NO-6

EM-1
EM-2

EM-3
EM-4

EM-11EM-10

EM-9
EM-8EM-7

EM-6EM-5
EM-21

WM-DG-11(A)
WM-C-3

WM-DG-13

WM-DG-1

PROJECT NO. APP. BY:DRAWN BY:DATE

FIGURE
3

LEAD CONCENTRATIONS
IN SOIL

333 GOLF CLUB DRIVE
SANTA CRUZ, CA

01-DTSC-002 08/05/20 DCB KR

N

LEGEND

50' WETLAND BUFFER (NO PLANTING)

SHOOTING PAD LOCATION

100' WETLAND BUFFER (NATIVE PLANTS)

0

SCALE: 1" = 150'

150 300

PROPOSED
PERENNIAL/ORCHARD LAND

ANALYTICAL RESULT IN MILLIGRAMS PER
KILOGRAM (mg/kg)

SOIL SAMPLE LOCATION (RMD, 2020)

PROPOSED WEST GARDEN  BOUNDARY

UNKNOWN CONCRETE PAD

PROPOSED EAST GARDEN  BOUNDARY

APPROXIMATE LOCATION OF
SEASONAL WETLAND

SOIL SAMPLE LOCATION (EIS, 2019)

Notes:
1) Yellow highlighted values exceed the screening level for unrestricted

land use.
2) Data shown only for locations with lead concentration exceeding the

unrestricted screening level.
3) Hypothetical Ranges of Lead Shot and Clay Pigeons Are Based On

Standard Skeet Shooting Range Shot Fall Zones (ITRC, 2015).
4) Proposed Garden Boundaries and Building Complex Based on GPS

Coordinate Plan (Fall Creek Engineering, Inc, 2018) and Map of
Pogonip Farm & Garden (Homeless Garden Project O&M Plan, 2017).

WM-C-1
Depth Lead

0.5 FT 181

2 FT 36.9

WM-C-2
Depth Lead

0.5 FT 182

2 FT 11.1

WM-C-3
Depth Lead

0.5 FT 161

2 FT 23.5

WM-C-4
Depth Lead

0.5 FT 141

2 FT 12.6

WM-DG-1
Depth Lead

0.5 FT 188

2 FT 15.9

WM-DG-7
Depth Lead

0.5 FT 116

2 FT 12.1

WM-DG-13
Depth Lead

1.5 FT 1,230

2 FT 49.0

NO-1
Depth Lead

0.5 FT 265

2 FT 6.55

NO-2
Depth Lead

0.5 FT 107

2 FT 5.58

NO-3
Depth Lead

0.5 FT 690

2 FT 45.3

NO-4
Depth Lead

0.5 FT 180

2 FT 3.97

NO-6
Depth Lead

0.5 FT 144

2 FT 13.9

EM-1
Depth Lead

0.5 FT 138

2 FT 22.1

EM-2
Depth Lead

0.5 FT 182

2 FT 13.4

EM-3
Depth Lead

0.5 FT 203

2 FT 51.3

EM-4
Depth Lead

1.5 FT 164

2 FT 61.3

EM-5
Depth Lead

0.5 FT 115

2 FT 53.6

EM-6
Depth Lead

0.5 FT 264

2 FT 17.9

EM-7
Depth Lead

0.5 FT 752

2 FT 117

EM-8
Depth Lead

1 FT 717

2 FT 140

EM-9
Depth Lead

0.5 FT 1,140

2 FT 81.9

EM-10
Depth Lead

0.5 FT 1,670

2 FT 34.1

EM-11
Depth Lead

0.5 FT 856

2 FT 140

EM-19
Depth Lead

0.5 FT 116

2 FT 38.4

EM-20
Depth Lead

0.5 FT 95.2

2 FT 9.26

EM-21
Depth Lead

0.5 FT 769

2 FT 9.52

EM-22
Depth Lead

0.5 FT 92.6

2 FT 25.9

22.1

PROPOSED
ROW CROP ANNUAL PRODUCTION

WEST  MEADOW

DEPTH IN FEET BELOW GROUND SURFACE0.5 FT

Pat Hoban
Highlight

Pat Hoban
Highlight

Pat Hoban
Highlight



Table 1
Metals in Soil

Pogonip Farm and Garden
Santa Cruz, California

Page 1 of 2 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (feet bgs) (ppm)

WM-C-1-0.5' 5/13/2020 0 - 0.5 222 1.31 J 2.63 12.3 181 23.9
WM-C-1-2' 5/13/2020 1.5 - 2 54 - - - 36.9 -

WM-C-2-0.5' 5/13/2020 0 - 0.5 202 0.989 J 2.13 J 6.91 182 15.3
WM-C-2-0.5' DUP 5/13/2020 0 - 0.5 202 Duplicate 1.57 J 2.45 7.54 156 13.6

WM-C-2-2' 5/13/2020 1.5 - 2 26 - - - 11.1 -
WM-C-3-0.5' 5/13/2020 0 - 0.5 244 1.23 J 2.14 J 8.38 161 53.6
WM-C-3-2' 5/13/2020 1.5 - 2 13 - - - 23.5 -

WM-C-4-0.5' 5/13/2020 0 - 0.5 368 0.683 J 1.92 J 6.96 141 15
WM-C-4-2' 5/13/2020 1.5 - 2 27 - - - 12.6 -

WM-C-5-0.5' 5/13/2020 0 - 0.5 95 0.568 J 1.58 J 77.7 O1 76.9 O1 78.5 O1
WM-C-6-0.5' 5/14/2020 0 - 0.5 30 0.897 J,J6 2.16 4.92 10.6 19.7
WM-C-7-0.5' 5/14/2020 0 - 0.5 13 0.785 J <2.51 47.3 8.57 59.1
WM-C-8-0.5' 5/14/2020 0 - 0.5 31 0.879 J <2.40 18.1 15.0 31.0
WM-C-9A-1' 5/15/2020 0.5 - 1 105 0.727 J 1.55 J 5.61 71.2 18.6
WM-C-10-0.5' 5/14/2020 0 - 0.5 - 1.65 J 3.81 9.09 27.0 26.6
WM-C-11-0.5' 5/13/2020 0 - 0.5 45 1.47 J 10.7 7.86 29.3 24.3
WM-DG-1-0.5' 5/13/2020 0 - 0.5 241 1.41 J 2.69 8.57 188 16.4
WM-DG-1-2' 5/13/2020 1.5 - 2 9 - - - 15.9 -

WM-DG-2-0.5' 5/13/2020 0 - 0.5 168 <2.42 2.74 10.3 6.16 12.9
WM-DG-3-0.5' 5/13/2020 0 - 0.5 90 0.833 J 1.28 J 5.66 51.1 23.0
WM-DG-4-0.5' 5/13/2020 0 - 0.5 30 <2.42 1.76 J 16.2 19.8 28.3
WM-DG-5-0.5' 5/13/2020 0 - 0.5 19 <2.44 1.53 J 13.9 38.1 23.1
WM-DG-6-0.5' 5/13/2020 0 - 0.5 311 <2.22 2.25 11.0 27.0 18.5
WM-DG-7-0.5' 5/13/2020 0 - 0.5 120 0.721 J 1.77 J 7.01 116 17.0
WM-DG-7-2' 5/13/2020 1.5 - 2 29 - - - 12.1 -

WM-DG-8-0.5' 5/13/2020 0 - 0.5 59 0.637 J 1.43 J 9.12 55.7 21.0
WM-DG-9-0.5' 5/13/2020 0 - 0.5 28 <2.31 1.52 J 299 17.5 91.1
WM-DG-10-0.5' 5/13/2020 0 - 0.5 46 0.640 J 2.78 10.9 28.7 25.0
WM-DG-11-0.5' 5/14/2020 0 - 0.5 59 2.01 J 2.72 B 263 76.0 689

WM-DG-11-0.5'-DUP 5/14/2020 0 - 0.5 59 Duplicate 1.55 J 2.13 B,J 14.9 40.9 75.8
WM-DG-11A-1' 5/15/2020 0.5 - 1 16 <2.20 1.77 J 9.01 11.5 15.6
WM-DG-12-0.5' 5/14/2020 0 - 0.5 64 1.58 J 1.65 B,J 10.8 39.1 51.6
WM-DG-13-1.5' 5/14/2020 1 - 1.5 1,095 41.7 J 15.9 B,J 6,320 1,230 28,500
WM-DG-13-2' 5/14/2020 1.5 - 2 33 3.33 3.61 B 214 49.0 2,770

WM-DG-14-0.5' 5/14/2020 0 - 0.5 19 0.817 J 2.82 B 8.28 13.8 40.8
WM-DG-15-0.5' 5/14/2020 0 - 0.5 23 1.80 J 2.17 B,J 76.9 23.8 303

NO-1-0.5' 5/14/2020 0 - 0.5 225 3.54 3.05 B 6.32 265 24.0
NO-1-2' 5/14/2020 1.5 - 2 25 - - - 6.55 -

NO-2-0.5' 5/14/2020 0 - 0.5 119 1.65 J 1.94 B,J 8.14 107 17.6
NO-2-2' 5/14/2020 1.5 - 2 28 - - - 5.58 -

NO-3-0.5' 5/14/2020 0 - 0.5 863 6.94 4.77 B 11.3 690 21.5
NO-3-2' 5/14/2020 1.5 - 2 35 - - - 45.3 -

NO-4-0.5' 5/14/2020 0 - 0.5 211 2.03 J 1.60 B,J 8.16 180 15.7
NO-4-2' 5/14/2020 1.5 - 2 16 - - - 3.97 -

NO-5-0.5' 5/14/2020 0 - 0.5 10 1.08 J 1.57 B,J 50.8 40.0 44.2
NO-6-0.5' 5/14/2020 0 - 0.5 118 1.97 J 2.32 B,J 23.2 144 41.8
NO-6-2' 5/14/2020 1.5 - 2 14 - - - 13.9 -

NO-7-0.5' 5/14/2020 0 - 0.5 43 0.926 J 1.91 B,J 8.08 29.8 24.8
NO-8-0.5' 5/15/2020 0 - 0.5 31 0.928 J <2.46 18.9 18.5 23.1
NO-9-0.5' 5/14/2020 0 - 0.5 39 1.51 J 1.70 B,J 14.4 20.0 26.7
NO-10-0.5' 5/15/2020 0 - 0.5 17 <2.33 <2.33 18.0 14.0 27.5
NO-11-0.5' 5/15/2020 0 - 0.5 18 1.04 J 0.655 J 15.0 14.5 26.8
NO-12-0.5' 5/15/2020 0 - 0.5 21 0.718 J <2.42 17.1 10.5 49.8

EM-1-0.5' 5/12/2020 0 - 0.5 119 2.34 2.42 63.1 138 69.6
EM-1-2' 5/12/2020 1.5 - 2 39 - - - 22.1 -

EM-2-0.5' 5/12/2020 0 - 0.5 153 1.93 J 2.42 24.6 182 31.0
EM-2-2' 5/12/2020 1.5 - 2 15 - - - 13.4 -

EM-3-0.5' 5/12/2020 0 - 0.5 219 2.87 3.23 16.6 203 20.4
EM-3-2' 5/12/2020 1.5 - 2 24 - - - 51.3 -

EM-4-1.5' 5/12/2020 1 - 1.5 166 5.15 4.58 15.8 164 25.3
EM-4-2' 5/12/2020 1.5 - 2 47 - - - 61.3 -

EM-5-0.5' 5/12/2020 0 - 0.5 139 2.51 3.21 19.1 115 26.4
EM-5-2' 5/12/2020 1.5 - 2 95 - - - 53.6 -

EM-6-0.5' 5/12/2020 0 - 0.5 372 3.46 3.91 19.9 264 28.8
EM-6-2' 5/12/2020 1.5 - 2 83 - - - 17.9 -

EM-7-0.5' 5/12/2020 0 - 0.5 758 17.0 9.58 21.1 752 30.7
EM-7-2' 5/12/2020 1.5 - 2 46 - - - 117 -
EM-8-1' 5/12/2020 0.5 - 1 549 11.8 8.69 14.7 717 31.1
EM-8-2' 5/12/2020 1.5 - 2 94 - - - 140 -

East Meadow

West Meadow

0.5-2

1-2

North Orchard

Commercial Screening Level2 470 0.36 47,000 320
Unrestricted (Residential) Screening Level2 31 0.11 3,100 80

Zinc

(mg/kg) (mg/kg) (mg/kg)

350,000
23,000

Notes Antimony Arsenic Copper Lead

(mg/kg)

Sample ID Date
Sample 
Depth

Depth Shot 
Observed

XRF 
Reading

(mg/kg)
Background Level1 6 11 63 43 140



Table 1
Metals in Soil

Pogonip Farm and Garden
Santa Cruz, California

Page 2 of 2 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (feet bgs) (ppm)

West Meadow
Commercial Screening Level2 470 0.36 47,000 320

Unrestricted (Residential) Screening Level2 31 0.11 3,100 80

Zinc

(mg/kg) (mg/kg) (mg/kg)

350,000
23,000

Notes Antimony Arsenic Copper Lead

(mg/kg)

Sample ID Date
Sample 
Depth

Depth Shot 
Observed

XRF 
Reading

(mg/kg)
Background Level1 6 11 63 43 140

EM-9-0.5' 5/12/2020 0 - 0.5 1,227 5.46 6.71 10.7 1,140 22.1
EM-9-2' 5/12/2020 1.5 - 2 168 - - - 81.9 -

EM-10-0.5' 5/12/2020 0 - 0.5 2,973 6.07 8.44 12.6 1,670 29.0
EM-10-2' 5/12/2020 1.5 - 2 15 - - - 34.1 -

EM-11-0.5' 5/12/2020 0 - 0.5 569 3.78 7.16 24.4 856 36.2
EM-11-2' 5/12/2020 1.5 - 2 94 - - - 140 -

EM-12-0.5' 5/14/2020 0 - 0.5 31 <2.44 3.04 B 38.6 9.15 98.3
EM-13-0.5' 5/15/2020 0 - 0.5 24 0.815 J 0.554 J 9.98 11.2 25.4
EM-14-0.5' 5/14/2020 0 - 0.5 38 1.58 J 2.92 B 12.5 33.0 44.5

EM-14-0.5'-DUP 5/14/2020 0 - 0.5 38 Duplicate 2.14 J 2.80 B 14.0 32.5 55.3
EM-15-0.5' 5/15/2020 0 - 0.5 26 1.12 J 1.72 J 13.0 16.1 33.0
EM-16-0.5' 5/15/2020 0 - 0.5 42 1.00 J 1.33 J 14.0 24.6 37.3
EM-17-0.5' 5/15/2020 0 - 0.5 47 1.50 J 1.13 J 13.8 40.3 35.0
EM-18-0.5' 5/15/2020 0 - 0.5 39 3.29 2.35 11.2 44.5 30.5
EM-19-0.5' 5/14/2020 0 - 0.5 167 3.13 3.57 B 12.7 116 46.0
EM-19-2' 5/14/2020 1.5 - 2 64 - - - 38.4 -

EM-20-0.5' 5/15/2020 0 - 0.5 58 <2.53 2.07 J 20.5 95.2 33.4
EM-20-2' 5/15/2020 1.5 - 2 10 - - - 9.26 -

EM-21-0.5' 5/14/2020 0 - 0.5 776 10.0 6.12 7.16 768 28.7
EM-21-0.5'-DUP 5/14/2020 0 - 0.5 776 Duplicate 6.85 5.65 B 7.33 769 30.6

EM-21-2' 5/14/2020 1.5 - 2 17 - - - 9.52 -
EM-22-0.5' 5/15/2020 0 - 0.5 100 <2.28 2.39 12.3 92.6 22.8
EM-22-2' 5/15/2020 1.5 - 2 17 - - - 25.9 -

EM-23-0.5' 5/15/2020 0 - 0.5 29 0.932 J 1.24 J 12.8 10.7 26.0
EM-24-0.5' 5/15/2020 0 - 0.5 33 0.886 J 0.686 J 9.50 9.18 26.8
EM-25-0.5' 5/15/2020 0 - 0.5 30 0.786 J 0.810 J 12.2 10.3 28.7
EM-26-0.5' 5/15/2020 0 - 0.5 19 0.656 J 1.02 J 11.7 10.8 25.1
EM-27-0.5' 5/15/2020 0 - 0.5 34 1.02 J 0.823 J 13.6 6.12 26.4
EM-28-0.5' 5/15/2020 0 - 0.5 29 0.813 J 0.865 J 14.4 14.3 31.9
EM-29-0.5' 5/15/2020 0 - 0.5 31 0.720 J 1.02 J 10.8 17.8 36.8
EM-30-0.5' 5/15/2020 0 - 0.5 31 <2.25 2.52 21.9 18.0 24.1
EM-31-0.5' 5/15/2020 0 - 0.5 33 <2.30 2.07 J 9.94 15.4 19.1
EM-32-0.5' 5/15/2020 0 - 0.5 18 <2.34 2.01 J 13.8 37.4 23.0
EM-33-0.5' 5/15/2020 0 - 0.5 17 <2.25 2.23 J 8.74 12.3 19.0

Notes:
Soil samples sieved using No. 10 sieve and metals analyzed using USEPA Method 6010B.
Analytes detected above laboratory reporting limit are emboldened.
Analytes detected above background level and Unrestricted (Residential) Screening Level are highlighted.
Analytes detected above background level and Commercial Screening Level are underlined.
bgs = Below ground surface.
mg/kg = Milligrams per kilogram.
- = Not analyzed.
B = The same analyte is found in the associated blank.
J = The identification of the analyte is acceptable; the reported value is an estimate.
J6 = The sample matrix interfered with the ability to make any accurate determination; spike value is low.
O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference.

References:
DTSC, 2020. Human Health Risk Assessment (HHRA) Note Number 3. June.
Duvergé, 2011. Establishing Background Arsenic in Soil of the Urbanized San Francisco Bay Region. December.
LBNL, 2009.  Analysis of Background Distributions of Metals in Soil at Lawrence Berkeley National Laboratory.  Revised April. 
USEPA, 2020. Regional Screening Level (RSL) Summary Table (TR=1E-6, HQ=1). May.

1 Lawrence Berkeley National Laboratory (LBNL, 2009), was used to establish acceptable upper estimate background concentrations for metals with the exception of arsenic.  For arsenic, the 
background level represents the established background level for San Francisco Bay Region of 11 mg/kg (Duvergé, 2011).
2 In order of priority, the screening level represents the Department of Toxic Substances Control (DTSC)-modified screening level (DTSC, 2020) followed by U.S. Environmental Protection Agency 
(USEPA) Regional Screening Level (RSL; USEPA, 2020).   



Table 1
Lead Concentrations in Soil

Lower Main Meadow, Pogonip Open Space
Santa Cruz, California

Page 1 of 2 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (Yes / No) (ppm)

EM-34-1' 8/3/2021 1 No 784 637
EM-34-2' 8/3/2021 2 No 56 37.9

EM-35-0.5' 8/3/2021 0.5 No 1,822 1,800
EM-35-2' 8/3/20214 2 No 147 198

EM-36-0.5' 8/3/2021 0.5 No 1,579 2,090
EM-36-2' 8/3/2021 2 No 64 28.6

EM-37-0.5' 8/3/2021 0.5 No 955 571
EM-37-2' 8/3/2021 2 No 13 14.7

EM-38-0.5' 8/3/2021 0.5 No 499 490
EM-38-2' 8/3/2021 2 No 48 41.3

EM-39-0.5' 8/3/2021 0.5 No 519 504
EM-39-2' 8/3/2021 2 No 285 220
EM-40-0.5 8/3/2021 0.5 No 245 323 O1
EM-40-2' 8/3/2021 2 No 16 18.6

R-1-0.5' 8/4/2021 0.5 No 226 400
R-1-2' 8/4/2021 2 No 131 61.5

R-2-0.5' 8/4/2021 0.5 No 28 215
R-2-2' 8/4/2021 2 No 4 8.80 O1

R-3-0.5' 8/3/2021 0.5 No 810 1,530
R-3-2' 8/3/2021 2 No 12 31.4

R-4-0.5' 8/4/2021 0.5 No 1,302 1,600
R-4-2' 8/4/2021 2 No 16 23.7

R-5-0.5' 8/4/2021 0.5 No 234 9.86
R-5-2' 8/4/2021 2 No 18 17.9

R-6-0.5' 8/3/2021 0.5 No 628 573
R-6-2' 8/3/2021 2 No 290 341

R-7-0.5' 8/4/2021 0.5 No 454 456
R-7-2' 8/4/2021 2 No 33 66.0

R-8-1.5' 8/4/2021 1.5 No 98 --
R-8-2' 8/4/2021 2 No 93 --

R-9-0.5' 8/4/2021 0.5 No 182 256
R-9-2' 8/4/2021 2 No 11 6.59

R-10-0.5' 8/4/2021 0.5 No 86 94.0
R-10-2' 8/4/2021 2 No 3 12.5

R-11-0.5' 8/4/2021 0.5 No 93 75.7
R-11-2' 8/4/2021 2 No 20 23.3

R-12-0.5' 8/4/2021 0.5 No 61 --
R-12-2' 8/4/2021 2 No 28 --

R-13-0.5' 8/5/2021 0.5 No 741 686
R-13-2' 8/5/2021 2 No 17 31.9

R-14-0.5' 8/5/2021 0.5 No 1,075 1,220
R-14-2' 8/5/2021 2 No 6 10.9

Lead

(mg/kg)

Sample ID Date Sample Depth
Lead Shot 
Observed

XRF Reading

Background Level1 43

Recreational Trail Use Screening Level3 540
Commercial Screening Level2 320

Unrestricted (Residential) Screening Level2 80

East Meadow

Ravine



Table 1
Lead Concentrations in Soil

Lower Main Meadow, Pogonip Open Space
Santa Cruz, California

Page 2 of 2 RMD ENVIRONMENTAL SOLUTIONS, INC.

(feet bgs) (Yes / No) (ppm)

Lead

(mg/kg)

Sample ID Date Sample Depth
Lead Shot 
Observed

XRF Reading

Background Level1 43

Recreational Trail Use Screening Level3 540
Commercial Screening Level2 320

Unrestricted (Residential) Screening Level2 80

East Meadow
T-1-0.5' 8/3/2021 0.5 No 19 --
T-1-2' 8/3/2021 2 No 14 --

T-2-0.5' 8/4/2021 0.5 No 23 --
T-2-2' 8/4/2021 2 No 6 --

T-3-0.5' 8/4/2021 0.5 No 384 474
T-3-2' 8/4/2021 2 No 8 8.15

T-4-0.5' 1/11/2022 0.5 No 48 --
T-4-2' 1/11/2022 2 No 15 --

T-5-0.5' 1/11/2022 0.5 No 99 159
T-5-2' 1/11/2022 2 No 13 7.07

T-6-0.5' 1/11/2022 0.5 No 152 / 489 / 91 187
T-6-2' 1/11/2022 2 No 12 9.42

T-7-0.5' 1/11/2022 0.5 No 107 / 82 153
T-7-2' 1/11/2022 2 No 33 8.92

NO-13-0.5' 8/5/2021 0.5 No 14 --
NO-13-2' 8/5/2021 2 No 3 --

NO-14-0.5' 8/5/2021 0.5 No 56 --
NO-14-2' 8/5/2021 2 No 4 --

WM-16-0.5' 8/5/2021 0.5 No 18 --
WM-16-2' 8/5/2021 2 No 3 --

WM-17-0.5' 8/5/2021 0.5 No 133 --
WM-17-2' 8/5/2021 2 No 5 --

Notes:
Soil samples sieved using No. 10 sieve and metals analyzed using USEPA Method 6020.
Analytes detected above laboratory reporting limit are emboldened.
Analytes detected above background level and Recreational Trail User Screening Level are highlighted.
XRF = X-Ray Fluorescence.
bgs = below ground surface.
ppm = parts per million.
mg/kg = milligrams per kilogram.
-- = Not analyzed.

References:
LBNL, 2009.  Analysis of Background Distributions of Metals in Soil at Lawrence Berkeley National Laboratory.  Revised April. 
RMD, 2020. Preliminary Endangerment Assessment Report, Pogonip Farm and Garden, 333 Golf Club Drive, Santa Cruz, California. August 

4 Sample EM-35-2' initially reported a lead concentration of 5,810 mg/kg and was reanalyzed to confirm the result. The reanalyzed sample 
reported a lead concentration of 198 mg/kg.

3 The Recreational Trail Use Screening Level was determined based on an evaluation of soil data collected from 2019-2020 and was described 
in the Preliminary Endangerment Assessment Report (RMD, 2020).   

1 Lawrence Berkeley National Laboratory (LBNL, 2009), was used to establish an acceptable upper estimate background concentration for 

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix 
interference.

Emma McCrary Trail Area

West Meadow

North Orchard

2 In order of priority, the screening level represents the Department of Toxic Substances Control (DTSC)-modified screening level (DTSC, 2020) 
followed by U.S. Environmental Protection Agency (USEPA) Regional Screening Level (RSL; USEPA, 2020).   
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