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1 INTRODUCTION 

1.1 PURPOSE OF THIS DOCUMENT 

The purpose of this report is to document cleanup activities conducted at Terrace Heights Elementary School 

(Site) during the summer and fall of 2013. 

1.2 AREA WIDE INTRODUCTION 

Area-wide soil contamination is defined as contamination above state cleanup levels that is dispersed over a 

large geographic area.  The soil contamination in this case is a result of central Washington’s orchard industry.  

Much of the region consists of current or former orchard land, where long-term pesticide application has left 

persistent chemicals in the soil.  Lead-arsenate, a pesticide commonly used between the years of 1905 and 1947 

to control the codling moth, has been identified as the primary source of increased lead and arsenic 

concentrations.  

 

Due to their chemical structure, lead and arsenic tend to bond with soil particles and often remain at or near 

ground surface level for decades, creating an exposure pathway through inhalation and/or ingestion. 

 

Although lead and arsenic are naturally occurring elements, elevated concentrations have been proven to have a 

negative impact on human health.  Young children are generally more susceptible than adults, which is why 

Ecology has focused remediation efforts on Elementary Schools with higher exposure to children. 

 

Because of the unique nature of area-wide contamination, traditional methods of remediation are not feasible.  

Therefore, the Area-Wide Soil Contamination Task Force was established in 2002 to identify and pursue 

effective statewide strategies.  Recommendations from the Task Force included soil testing, qualitative 

evaluations, and protective measures at child-use areas.  

 

In the Central Washington region, Okanogan, Chelan, Douglas, and Yakima counties were targeted based on 

the large volume of apple and pear production during the first half of the 20th century.  Ecology’s Central 

Regional Office (CRO) began initial sampling and analysis during the spring of 2002 in the Wenatchee area.  

This area was chosen based on aerial photography from 1927 and 1947 that showed a high number of school 

properties located on former orchard land.  

 

Results from the Wenatchee area showed several schools with soil contamination exceeding state cleanup 

standards.  Based on these results, soil testing was implemented in the four priority counties.  Over 100 public 

schools were tested for lead and arsenic during the summer of 2005.  Of the schools sampled, Ecology’s CRO 

identified 35 schools with soil contamination exceeding state cleanup standards.  

 

The 35 schools were then prioritized for remedial activities.  Remedial activities at Terrace Heights Elementary 

were initiated and completed during the summer and fall of 2013.  
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2 SITE DESCRIPTION 

The Terrace Heights Elementary School (Site) is located in Yakima County in central 

Washington within the community of Terrace Heights. Based on soil sampling results by 

Ecology in 2005, the Site has residual lead/arsenic concentrations considered low/moderate and 

greater than Model Toxics Control Act cleanup levels. The school grounds are routinely used by 

the school and community for activities. 

 

According to the Geotechnical Survey conducted by GN-Northern, Inc, soil at the site is predominantly 

classified as silty sand loam (SM) brown, fine to medium grained, dry to moist, medium dense with trace 

gravel, with moderate calcareous cementation (caliche) and cobbles up to 24 inches in diameter after 2.0 - 2.5 

feet.  The site is generally flat and slopes slightly to the south/southwest at an approximate slope of 2.5 to 3.0%.  

Mean annual precipitation is 9 to 12 inches, and the mean annual air temperature is 48 to 52 degrees F, with a 

frost-free period of 100 to 180 days.  The silty sand loam (SM) brown, fine to medium grained, dry to moist, 

medium density with trace gravel, calcareous cementation (caliche) and cobbles up to 24 inches drain within 

soil infiltration rates but should be tested again at retention basins due to cemented soils (caliche) observed.  

The water table is noted between 160 inches and  40 inches below surface grades. 

3 SITE HISTORY 

This site was included in an area-wide lead and arsenic sampling program which involved collecting samples 

from schools suspected of having a history of past pesticide use.  Prior to the mid-1940s, lead arsenate was the 

most widely used chemical used to control codling moths on fruit trees.  Lead (Pb) and arsenic (As) are known 

to be very stable in soil and tend to stay near the surface.  Because of this historical background, it was 

suspected that the soil in the school playground might be contaminated with lead and arsenic. The Washington 

Department of Ecology (Ecology) obtained permission from the East Valley School District to sample and test 

the soils from Terrace Heights Elementary for lead and arsenic. 

 

The soils throughout the property were sampled by the Department of Ecology.  Samples were taken at various 

depths from the surface using a core sampler.  The samples were analyzed for lead and arsenic using X-Ray 

Fluorescence (XRF) Spectroscopy.   

 

The analytic results of initial sampling at Terrace Heights Elementary indicated that contaminant levels in soil 

exceeded the Model Toxics Control Act Method A cleanup levels for lead (250 ppm) and/or arsenic (20 ppm) in 

preliminary samples. 

 

Additional soil sampling was conducted by GN-Northern, Inc., in order to further delineate contamination in 

soil for remediation. The results of the 55 soil samples taken from the property at Terrace Heights Elementary 

School showed that the lead and arsenic contamination above Method A cleanup levels extends in the upper 12 

to 18 inches of soil but was observed as deep as 24 inches below ground surface. The highest level of arsenic 

detected at the site was 94 ppm, compared to the state cleanup standard of 20 ppm for arsenic.  For lead, the 

highest level detected was 3,190 ppm, compared to the state cleanup standard of 250 ppm. 

 

 

To prevent exposure to contaminated soil a geotextile barrier and 8-inch cap of clean soil were installed over the 

existing play area.  Turf replacement was accomplished with sod and/or hydroseed.  Because contamination was 

not removed from the site, a restrictive covenant will be issued to discuss any future development or 

improvements on the site that could expose contaminated soil.  
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4 SITE CONTACT INFORMATION 

Remedial activities were designed, and supervised by Loofburrow Wetch Architects and consultant Meier 

Engineering, with overview and partial funding by Ecology.  Construction was performed by a licensed general 

contractor.  Chervenell Construcion was the overall General Contractor responsible for the majority of the site 

with the remedial portion being conducted by Wyser Construction as a separate Bid.  Ecology monitored 

construction activities at key points and milestones and maintained contact with East Valley School District, 

Architect and Contractor throughout the project.  

 

The following table contains contact information for the primary individuals with whom Ecology interacted 

during the remediation process. 
 

Table 1: Site Contacts 
Name Organization Position Phone Number 

Gary Wetch 
Loofburrow Wetch 

Architects 
Principal-In-Charge (509) 457-5121 

John Schieche East Valley School District Superintendent (509) 573-7300 

John Hultman Hill International 
Owner’s Construction 

Manager 
(509) 747-8037 

Kyle Clark Chervenell Construction General Contractor (509) 735-3377 

Dan Reynolds Wyser Construction Remediation Contractor (206) 510-0672 

 

5 REMEDIAL ACTIVITIES 

5.1 RISK 

The potential exposure pathways for lead and arsenic in soil are inhalation, ingestion, and dermal absorption.  It 

is important to consider that ingestion is not considered as an exposure pathway in the site hazard assessment 

ranking method.  For the purpose of this cleanup, ingestion was considered as a significant exposure pathway.  

Ingestion of contaminated soil is expected to be the primary route of exposure for metals, particularly with 

young children.  Metals in dust or soil can be ingested accidentally by hand-to-mouth activity.  Pica behavior in 

young children, that is, eating of non-food items, will increase this exposure.  Ingestion or inhalation of wind-

blown soil or dust are additional pathways of exposure to lead and arsenic.  Children are considered a sensitive 

population because they tend to ingest more soil and dust than adults and because they tend to absorb more of 

the lead they ingest.  Metals are not readily absorbed through the skin, so dermal absorption of metals is not a 

significant concern at the concentrations found at schools in the area-wide cleanup program.   

 

Evidence of groundwater contamination or the threat of groundwater contamination has not been found relative 

to area-wide lead and arsenic contamination.  Extensive soil profile sampling in Central Washington has 

demonstrated that lead and arsenic contamination does not extend below 30 inches below ground surface (bgs) 

in undisturbed situations.  High levels of lead and arsenic contamination (above 50 ppm for arsenic and above 

500 ppm for lead) were not found below 12 inches bgs.  These results may vary in climates with more 

precipitation, but in this region the findings were very consistent.  Due to the depth of groundwater found in the 

vicinity of the school, combined with the distribution of the contamination, the risk of lead and arsenic 

contamination in groundwater is minimal. 
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5.2 SAFETY AND HEALTH   

The site was restricted from public access throughout the construction period with a combination of chain link 

fence, orange safety netting, and yellow caution tape.  The contractor was required to provide, and did provide, 

a specific Safety & Health Plan for the site construction activities.    

5.3 DUST CONTROL PLAN 

The contactor was required to control dust and to prepare a dust control plan.  Dust control measures included 

the use of area hydrants, water trucks, and the existing and new irrigation system as they came on line through 

sequencing.     

5.4 REMEDIAL PROCESS 

Capping of existing soil with clean soil was chosen as the most efficient remedial option for the site.  The 

remedial process was carried out as follows: The existing grass turf was tilled to a depth of approximately six 

inches with a tractor-drawn rototiller.  The tilled surface was flattened with a roller, and a permeable geotextile 

fabric was installed over the existing soil surface.  The geotextile was rolled out and staked in place with 12 

inches of overlap at the seams.  At hardscape edges such as pavement and foundations, contaminated soil was 

excavated to allow the clean soil cap to meet existing grade.  A minimum of eight inches of clean topsoil was 

placed on top of the geotextile and lightly compacted.  The imported topsoil was tested for the presence of lead, 

arsenic, pesticides and petroleum products prior to import.  No contaminants of concern were detected.  Neither 

lead nor arsenic were detected above background concentrations.  Following topsoil import and grading, sod 

was installed on the remediated area and hydrosseeding was used where growth had not established. 

Approximately 99.9% of the field area was treated with sod rather than hydro-seed , and fenced off to allow to 

germinate and establish. 
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5.5 SAMPLE RESULTS 

 

Table 2: Pre-Remedial Sampling using XRF 
 

Terrace Heights Elementary School 
 

SAMPLE ID As (mg/kg) Pb (mg/kg) 

B1 35 174 

B2 136 170 

B3 102 515 

B4 61 625 

B5 62 632 

B6 65 364 

B7 70 180 

B8 98 517 

B9 44 197 

B10 39 125 

B11 86 814 

B12 12 21 

B13 43 423 

B14 43 48 

B15 74 540 

B16 43 197 

B17 37 165 

B18 77 675 

B19 32 122 

B20 48 148 

B21 63 511 

B22 125 598 

B23 16 67 

B24 99 270 

B25 84 673 

B26 29 18 

B27 189 865 

B28 14 23 

B29 37 152 

B30 15 77 

B31 28 210 

B32 23 97 

B33 49 460 

B34 23 90 

B35 11 16 

B36 13 104 

B37 19 16 

B38 ND 209 

B39 46 354 

B40 56 128 

B41 15 21 
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B42 42 225 

B43 ND 52 

B44 ND 144 

B45 71 319 

B46 ND 204 

B47 ND ND 

B48 ND 64 

B49 ND ND 

B50 ND 321 

B51 41 ND 

B52 29 34 

B53 40 118 

B54 65 216 

B55 50 73 
 

   

    

 

 

 

 

 

 

 

6   PROJECT SUMMARY 

Soil samples collected at Terrace Heights Elementary indicated lead and arsenic contamination existed in 

surface soils at concentrations above MTCA cleanup levels.  The course of action taken was to cap the field 

with clean soil.  Soil was reconfigured where necessary to adjust for final grades and keep all soil on-site.  

A permeable geotextile fabric was placed on top of the contaminated soil.  Clean topsoil was placed over 

the geotextile, and sod or hydroseed was applied to restore the site to the original condition.  As a result of 

the Interim Action, lead and arsenic contaminated soil is contained within the site, and a restrictive 

covenant will be filed for any future improvements or redevelopment of the site. 
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7 APPENDICES 

7.1 Appendix A:  FIGURES 

Figure A-1:  Vicinity Map  
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Figure A-2:  Remediation Area Map 
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7.2 Appendix B:  XRF USE 

GN Northern performed Pre-Remedial soil sampling/on-site testing at the Terrace Heights Elementary School 

on March 1 and 2, 2012 as part of the remedial investigation activities to define and delineate contaminated 

portions of the property and to design and implement a clean-up plan. This property is known to be contaminated 

with lead and arsenic. The Department of Ecology completed a pilot sampling/testing at this site in 2005 and 

found elevated levels of lead and arsenic in the on-site soils.   

 

A total of fifty-five (55) testing locations were placed at various locations around the site.  Forty-two (42) auger 

test holes were conducted on, an approximate, ninety (90) foot grid spacing where buildings and paved areas 

were not present. Additionally, thirteen (13) more test holes were placed between previously tested areas where 

large spikes or drops in lead and arsenic levels were observed.  On-site testing was done on all collected soil 

samples using a portable X-Ray Fluorescence Analyzer (XRF) by Innov-x Systems. Ten (10) of the samples 

collected were shipped to an independent lab to compare and verify the XRF field test results/readings. The 

samples sent out for independent testing were selected across a full range of contamination levels, as 

determined using the XRF testing.   

 

Results, using the XRF, show lead levels ranging from non-detect (ND) to 865 mg/kg and arsenic levels from 

ND to 189 mg/kg. Additional verification through laboratory testing showed levels of lead from 33 mg/kg to 

3190 mg/kg and arsenic levels from 16 mg/kg to 94 mg/kg. MTCA clean-up levels for lead and arsenic are 250 

mg/kg and 20 mg/kg, respectively. It was found that the portable XRF had a correlation coefficient (R
2
 value) 

between field and laboratory analyses of 0.8089 for Arsenic and 0.911 for Lead, as shown in figures B-1 and B-

2 below:   
 

 

 

 

Figure B-1:  Arsenic Comparison 
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Figure B-2:  Lead Comparison 
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7.3 Appendix C:  COSTS 

 
Table 3: Terrace Heights Elementary School Remediation Costs 

 

TERRACE HEIGHTS ELEMENTARY SCHOOL 

 

1. Mobilization   $32,843.92 

2. Erosion    $3,500.00 

3. Dust Control   $4,500.00 

4. Excavation   $87,850.00 

5. Storm System   $11,950.00 

6. Play Chip Installation  $38,975.00 

7. Asphalt Pathway   $51,350.00 

8. Curbing    $3,500.00 

9. Liner Installation   $34,750.00 

10. Irrigation Install   $35,450.00 

11. Topsoil Installation  $79,850.00 

12. Plant Installation   $4,850.00 

13. Tree Installation   $2,850.00 

14. Sod Installation   $73,606.08 

15. Fertilizer/Mow Lawn  $8,950.00 

16. Stump Disposal   $2,500.00 

17. Bark Installation   $4,850.00 

18. Demobilize   $4,500.00 

19. Close-out Documents  $2,850.00 

20. Survey    $8,500.00 

 

Subtotal   $497,975.00 

Change Orders  $32,431.89 

Tax   $43,493.36 

TOTAL   $573,900.25 
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7.4 Appendix D:  PHOTO LOG 

 

Photo D-1: Terrace Heights Elementary School remediation starts 

 
 

 

Photo D-2: Terrace Heights Elementary School new sod/hydroseed 
 

 
 

Photo D-3: Terrace Heights Elementary School landscape ensuing 
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Photo D-4: Terrace Heights Elementary School complete 
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7.6 Appendix F: Remedial Action Plan (see attached)  

 

Attached for reference is the Remedial Action Plan specified from the Contract Documents for construction, Bid on December 6, 2012 

at 6:00 PM as follows. 

7.7 Appendix G: Import Soil Testing Results (see attached)  

 

Attached for reference is the Contractors testing and inspection results, Submittal No. 7, indicating no contamination present in topsoil 

cap material.  

7.8 Appendix H: As-built drawings for future planned improvements (see attached)  

 

As-built drawings (1 to 2 pages) showing general outline of future improvements or locations of 2’-0” clean fill for future planting 

areas.  

7.9 Appendix I: Environmental Covenant & O&M for ground maintenance (see attached)  

 

Attached for reference is the Environmental Covenant and O&M maintenance provisions from the District. 
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