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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) tasked Toeroek Associates, Inc. (Toeroek) and its 

teaming subcontractor, Tetra Tech, Inc. (Tetra Tech), (hereafter “Toeroek Team”) with providing 

technical support to the EPA Region 7 Brownfields Program under Contract Number (No.) 

68HERH19D0018, Task Order (TO) No. 68E0719F0190. EPA Region 7 requested the Toeroek Team 

conduct a Phase II Environmental Site Assessment (ESA) as part of a Targeted Brownfields Assessment 

(TBA) of the Boys and Girls Home Site at 2101 Court Street in Sioux City, Woodbury County, Iowa (the 

subject property) (Appendix A, Figure 1). Boys and Girls Home Family Services currently owns the Site.  

The Toeroek Team did not conduct a Phase I ESA of the Site. The Toeroek Team developed this Phase II 

ESA based on results of the 2022 Phase I ESA prepared for 2101 Court Street by HR Green, Inc. (HRG) 

(HRG 2022). According to the Brownfields Assessment Application (EPA 2022), the City of Sioux City 

has shown an interest in redeveloping the Site (currently used by a non-profit social services provider) for 

mixed density housing, contingent on findings from this Phase II ESA. 

The scope of this Phase II ESA included collection of surface soil, subsurface soil, groundwater, and soil-

gas samples in the area around the buildings to confirm or eliminate recognized environmental conditions 

(RECs) identified during the Phase I ESA (HRG 2022). Groundwater was not collected, as described in 

Section 3.0. 

This Phase II ESA report is consistent with ASTM International (ASTM) Standard E1903-19 for Phase II 

ESAs, and otherwise complies with EPA’s “All Appropriate Inquiries” Rule (Title 40 Code of Federal 

Regulations [40 CFR] Part 312). 

1.1 PURPOSE 

Purposes of this Phase II ESA were to: (1) confirm or eliminate RECs identified during the Phase I ESA; 

(2) acquire information regarding the nature of contamination (if present) and risks posed by that 

contamination that would support informed business decisions about the Site; and (3) where applicable, 

satisfy the innocent purchaser defense under the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA). 

1.2 SPECIAL TERMS AND CONDITIONS 

No special terms or conditions were identified during this Phase II ESA. 
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2.0 BACKGROUND AND SITE HISTORY 

This section specifies the location of the Site and its features, conveys the physical setting, recounts the 

history of the Site, discusses land uses at the Site and adjacent properties, and describes the results of 

previous investigations. 

2.1 SITE DESCRIPTION AND FEATURES 

A non-profit social services provider currently uses the Site, which is within a mixed-use commercial and 

residential area, with the nearest residence approximately 115 feet to the east. The Site includes: 

• One approximately 298,100-square-foot, 5- to 7-story historical hospital building; 

• One approximately 3,786-square-foot former power plant building; 

• One 2,676-square-foot maintenance shop building; 

• One 8,940-square-foot old library building; 

• One 1,990-square-foot old garage building; 

• One 200-square-foot shed; and 

• One 29,300-square-foot chapel building.  

The Site is depicted on the Sioux City North Iowa, U.S. Geological Survey (USGS) 7.5-minute topographic 

series map (USGS 1993) (Appendix A, Figure 1). Coordinates at the approximate center of the Site are 

42.5134993 degrees north latitude and 96.3971124 degrees west longitude. The Site encompasses 

approximately 14.39 acres on one parcel of land. Figure 2 in Appendix A illustrates the Site boundaries. 

2.2 PHYSICAL SETTING 

The Site lies within the city limits of Sioux City, Iowa. It is bounded north by 24th Street, with residential 

properties beyond; east by Court Street, with commercial and residential properties beyond; south by 21st 

Street, with commercial and residential properties beyond; and west by Virginia Street, with residential 

properties beyond.  

2.2.1 Geologic Setting 

Soil at the Site has been classified according to the U.S. Department of Agriculture (USDA) Soil 

Conservation Services Web Soil Survey, reviewed in July 2023. The soil consists of Urban land, 
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Ida-Urban land complex with 14 to 20 percent slopes; Monona-Urban land complex with 5 to 9 percent 

slopes; and Napier-Urban land complex with 5 to 9 percent slopes. These soil types consist of silt loam 

that formed on loess and are well drained (USDA 2023). The Site generally slopes to the southwest; 

however, topography surrounding the Site is hilly, and generally slopes to the east toward the Floyd 

River. 

2.2.2 Hydrogeology 

The Site lies over Cretaceous Dakota Formation bedrock, consisting of the upper Woodbury Member, 

dominated by mudstones, and the lower Nishnabotna Member, dominated by sandstones (Witzke 1997). 

Sandstone bedrock was encountered at depth of 350 feet below ground surface (bgs) at a 400-foot-deep 

irrigation well at the Site (Iowa Geological Survey [IGS] 2023). The Dakota Aquifer, the Mississippian 

Aquifer, the Silurian-Devonian Aquifer, and the Cambrian-Ordovician Aquifers are all present in 

Woodbury County; however, the deeper aquifers have poor water quality or limited use. Iowa’s Source 

Water Assessment and Protection website and the City of Sioux City’s drinking water consumer 

confidence report indicate that the City of Sioux City has 10 active wells producing from the 

Alluvial/Dakota Aquifer near the Missouri River. The City of Sioux City’s wells closest to the Site are at 

the Riverfront Well Field, approximately 2 miles southwest of the Site. The Site is not within the 

groundwater source protection areas for these wells (Iowa Department of Natural Resources [IDNR] 

2023a; Sioux City, Iowa 2022). 

During the HRG Phase I ESA, Environmental Data Resources, Inc. (EDR) was unable to obtain data on 

groundwater flow and velocity. In the absence of site-specific data or other indicators, direction of 

groundwater flow may be inferred from the regional topographic gradient. Therefore, groundwater flow is 

inferred to the south toward the Missouri River, approximately 1.7 miles south-southwest of the Site.  

Three wells are within 1,000 feet of the Site: the on-site irrigation well listed in the IGS GeoSam well 

database, one private well tracking system well, and one permitted private well (HRG 2022).  

GeoSam lists the owner of the permitted irrigation well as “Boys & Girls Home” and identifies the well 

by well number 53482. Well number 53482 was constructed in 2000 and completed to 400 feet bgs 

(IGS 2023). The location of well number 53482 is shown on the GeoSam website map as within one of 

the Site structures; however, during Phase II fieldwork activities, the location of the irrigation well was 

determined to be near the basketball court on the Site (Appendix A, Figure 3). According to the Boys and 

Girls Home maintenance staff, this well is no longer in use.  
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2.2.3 Hydrology 

Most of the Site is flat; however, the southwestern portion slopes toward an ephemeral drainage. Surface 

water likely flows into the stormwater sewer system or south and southwest toward the Missouri River, 

approximately 1.7 miles southwest of the Site. 

2.2.4 Meteorology 

Annual average rainfall in Sioux City, Iowa, is approximately 30 inches. Average summer temperature 

highs are around 82 degrees Fahrenheit (°F). Average winter lows are around 11°F (National Weather 

Service 2023). 

2.3 SITE HISTORY AND LAND USE 

The HRG Phase I ESA report indicates construction of structures on the Site from as early as 1913 

through 1957 (HRG 2022). HRG did not identify previous operations or occupants of the Site within the 

Phase I ESA report; however, St. Joseph’s Mercy Hospital, as well as a nurses’ home and school, are 

depicted on the Site in historical aerial photographs, city directories, and Sanborn maps (HRG 2022).  

2.4 ADJACENT PROPERTY USE 

Properties surrounding the Site have been predominantly residential or commercial since the 1890s. 

Development of housing north of the Site began in approximately 1910, and commercial and residential 

development to the east began as early as 1924 (HRG 2022). 

Currently, the Site is bounded north by 24th Street, with residential properties beyond; east by Court Street, 

with commercial and residential properties beyond; south by 21st Street, with commercial and residential 

properties beyond; and west by Virginia Street, with commercial and residential properties beyond.  

2.5 SUMMARY OF PREVIOUS ASSESSMENTS 

In July 2022, HRG conducted a Phase I ESA of the Boys and Girls Home at 2101 Court Street in Sioux 

City, Iowa, on behalf of the City of Sioux City. The Phase I ESA identified several RECs associated with 

historical use of the Site, including the former power plant structure on the Site, heating oil underground 

storage tanks (USTs), and a mercury spill that occurred in 2009 (HRG 2022).  
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The Phase I ESA also identified two off-site historical RECs relating to historical uses of adjacent 

properties at 2118 and 2100 Court Street. 2118 Court Street is adjacent to and east of the Site. Sanborn 

maps depict an associated gasoline tank in the right-of-way (ROW) east of the subject property and west of 

the 2118 Court Street property in 1924 and 1949. 2100 Court Street is adjacent to and east of the Site, 

a Sanborn map dated 1924 depicts this parcel as hosting a garage with a gasoline tank in the Court Street 

ROW, while a 1949 Sanborn map depicts a gas station on the parcel with two gasoline tanks in the 21st 

Street ROW. 

No other assessments are known to have occurred at the Site. 
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3.0 PHASE II ENVIRONMENTAL SITE ASSESSMENT ACTIVITIES 

The following subsections describe the scope, field exploration, and methods implemented during this 

Phase II ESA. From June 27 through 29, 2023, Toeroek Team members Macy La Masney and Thomas 

Kaley conducted soil and soil-gas sampling. Photographs taken to document Phase II fieldwork are in 

Appendix B. Phase II fieldwork activities, including boring logs and field notes, were documented in a 

site logbook; a copy is in Appendix C. 

3.1 SCOPE OF THE ASSESSMENT 

The Toeroek Team performed environmental sampling to determine if soils or soil gas at the Site are 

contaminated by current and/or historical activities. Sampling was consistent with the Quality Assurance 

Project Plan (QAPP) approved by EPA on April 13, 2023 (Toeroek Team 2023). 

3.1.1 Sampling Plan 

The proposed sampling scheme for this project incorporated a combination of biased/judgmental 

sampling with definitive laboratory analysis, in accordance with procedures included in the Guidance for 

Performing Site Inspections Under CERCLA (Office of Solid Waste and Emergency Response [OSWER] 

Directive #9345.1-05, September 1992). All samples were submitted for analysis to an off-site laboratory 

subcontracted by the Toeroek Team. The objective of soil, groundwater, and soil-gas sampling was to 

characterize possible previous releases to the environment. Figure 3 in Appendix A depicts the sampling 

locations at the Site. Sampling at the Site occurred as follows: 

• Thirteen surface soil samples were collected, one at each of 12 direct-push technology (DPT) 

boring locations; the surface soil sample from soil boring (SB)-4 was collected as a duplicate pair. 

Each sample identification (ID) included the boring location (SB-1 through SB-12), followed by 

the sampling interval in parentheses; for example, the ID of a sample collected within 0 to 3 feet 

bgs at SB-2 would be SB-2 (0-3).  

• Twelve subsurface soil samples were collected, one at each of 12 DPT boring locations 

(SB-1 through SB-12). Format of each sample ID was similar to that for a surface soil sample; for 

example, the ID of a sample collected within 32 to 35 feet bgs at SB-4 would be SB-4 (32-35).  

• Twelve soil-gas samples were collected, one at each of 12 DPT boring locations (SG-1 through 

SG-12). At each boring location, one soil-gas sample was collected within a 6-inch interval at 

depth of approximately 6 feet bgs.  

• The irrigation well on the Site was dry, and could not be sampled.  
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• Groundwater was not encountered above 35 feet in any DPT boring; therefore, no groundwater 

samples were collected.  

3.1.2 Chemical Testing Plan 

Laboratory analyses for chemical parameters were selected based on possibly present contaminants 

associated with historical uses of the Site. Samples were submitted to ALS Analytical Services, LLC 

(ALS) of Holland, Michigan, to be analyzed for the following parameters: volatile organic compounds 

(VOCs), semivolatile organic compounds (SVOCs), total extractable hydrocarbons (TEH), and Target 

Analyte List (TAL) metals. 

3.1.3 Deviations from the QAPP 

The following deviations from the QAPP occurred during Phase II fieldwork activities: 

• Groundwater was not encountered above 35 feet in any DPT boring; therefore, no groundwater 

samples were collected. 

• The irrigation well on-site was dry, and could not produce water. No samples were collected from 

the irrigation well. 

• No water quality control (QC) samples were submitted due to lack of groundwater or irrigation 

well samples. 

• Because of poor recovery, the surface soil sample from SB-8 was collected from an interval of 0 

to 10 feet bgs rather than 0 to 3 feet bgs. 

• Because of poor recovery, the subsurface sample from SB-10 was collected from a 10-foot 

interval (25 to 35 feet bgs) rather than a 2-foot interval. 

3.2 FIELD EXPLORATION AND METHODS 

Phase II fieldwork activities at the Site occurred from June 27 through 29, 2023. Field staff shipped soil 

samples for VOCs, SVOCs, and TAL metals analyses to ALS in Holland, Michigan. Soil samples for 

TEH analysis went to Eurofins in Cedar Falls, Iowa. Field staff shipped soil-gas samples for VOCs 

analysis to ALS in Cincinnati, Ohio. The following sections summarize soil and soil-gas sample 

collections. Sampling locations are depicted on Figure 3 in Appendix A. 
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3.2.1 Soil Sampling 

Twelve surface soil and 12 subsurface soil samples were collected during Phase II fieldwork activities to 

assess presence of contamination from historical activities at the Site. One surface soil sample (SB-4 

[0-3]) was collected as a duplicate pair. 

Sampling proceeded with a DPT rig. The Toeroek Team obtained soil cores using DPT sampler rods with 

disposable polyvinyl chloride (PVC) liners. The soil cores were screened with a hand-held 

photoionization detector (PID) for presence of elevated concentrations of organic vapors indicating likely 

presence of VOCs. Soil borings were to be advanced to maximum depth of 35 feet bgs, to groundwater, 

or to refusal, whichever occurred first. Surface soil samples were collected from the 0- to 3-foot bgs 

interval. Subsurface soil samples were collected at biased intervals based on presence of staining or odor 

or of elevated PID readings (obvious contamination). If no obvious contamination was noted within the 

subsurface interval, the sample was collected from the bottom 2-foot interval of the soil core, or just 

above groundwater (if encountered). After completion of sampling at each location, each piece of 

non-disposable sampling equipment that encountered the soil sample was decontaminated with a non-

phosphate detergent and tap water wash, followed by a tap water rinse. The PVC liners were discarded 

with other investigation-derived waste (IDW), such as disposable gloves. Boring logs are in Appendix A. 

Each soil sample for VOCs analysis consisted of a grab sample, collected in accordance with 

EPA SW-846 Method 5035, and consisting of the following: two 40-milliliter (mL) vials, each preserved 

with sodium bisulfate and containing approximately 5 grams of soil; one 40-mL vial preserved with 

methanol and containing approximately 5 grams of soil; and one unpreserved 40-mL vial or other 

appropriate container packed with soil for determination of moisture content. Soil samples were analyzed 

for VOCs via EPA SW-846 Method 8260. Each soil sample for TEH analyses (via Method OA-2) 

consisted of a grab sample collected into one 4-ounce unpreserved jar. Remaining soil from each sample 

interval was homogenized and placed into 8-ounce jars for SVOCs analysis (via EPA SW-846 Method 

8270) and TAL metals analysis (via EPA SW-846 Method 6020/7471). Section 5.1 summarizes soil 

samples collected during this Phase II ESA. 
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TABLE 1 

 

SOIL SAMPLE SUMMARY 

BOYS AND GIRLS HOME, SIOUX CITY, IOWA 

Sample Identification Latitude (○N) Longitude (○W) Analyses Performed 

SB-1 (0-3) 
42.5145044 96.3978034 

VOCs (EPA Method 8260); 

SVOCs (EPA Method 8270); 

TEH (Method OA-2); and 

TAL metals (EPA Methods 6020/7471). 

SB-1 (32-35) 

SB-2 (0-3) 
42.5144426 96.3964452 

SB-2 (32-35) 

SB-3 (0-3) 
42.5138181 96.3970366 

SB-3 (32-35) 

SB-4 (0-3) 

42.5132282 96.3974822 SB-4 (0-3) DUP 

SB-4 (32-35) 

SB-5 (0-3) 
42.5133127 96.3977763 

SB-5 (15-18) 

SB-6 (0-3) 
42.5131776 96.3977759 

SB-6 (30-35) 

SB-7 (0-3) 
42.5129519 96.3977059 

SB-7 (12-15) 

SB-8 (0-10) 
42.5123271 96.3979573 

SB-8 (32-35) 

SB-9 (2-5) 
42.5127493 96.3970970 

SB-9 (32-35) 

SB-10 (0-3) 
42.5125021 96.3962481 

SB-10 (25-25) 

SB-11 (0-3) 
42.5123447 96.3966001 

SB-11 (27-30) 

SB-12 (0-3) 
42.5123108 96.3968455 

SB-12 (32-35) 

Notes: 

DUP Field duplicate 

EPA U.S. Environmental Protection Agency 

N North 

SB Soil Boring 

SVOC Semivolatile organic compound  

TAL Target Analyte List 

TEH Total extractable hydrocarbons  

VOC Volatile organic compound 

W West 

 

3.2.2 Soil-gas Sampling 

The Toeroek Team collected 12 soil-gas samples during Phase II fieldwork activities, co-located with 

12 soil samples (SB-1 through SB-12), to investigate potential vapor contamination from historical 

activities at the Site.  

At each sampling location, steel rods were advanced by the DPT rig to approximately 6 feet bgs and then 

retracted approximately 6 inches to create a void space to allow for collection of soil gas. The soil-gas 
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samples were collected through the steel rods with disposable polyethylene tubing connected to the 

bottom of the rod string, and to an evacuated vacuum canister on the ground surface. Air in the tubing 

was evacuated with a vacuum pump prior to connection of the tubing to the canister. After connection of 

the canister to the tubing, a valve on the canister was opened to begin sample collection. The canister 

remained attached to the polyethylene tubing until the vacuum gauge indicated approximately 5 to 

7 inches of mercury (“Hg) in the canister.  

After completion of sampling at each location, each non-disposable piece of sampling equipment that 

encountered the soil-gas sample was decontaminated with a non-phosphate detergent and tap water wash, 

followed by a tap water rinse. Vacuum canisters were submitted to ALS for analysis for VOCs via EPA 

Method Toxic Organics (TO)-15. Table 2 summarizes soil-gas samples collected during this Phase II 

ESA. 

TABLE 2 

 

SOIL-GAS SAMPLE SUMMARY 

BOYS AND GIRLS HOME, SIOUX CITY, IOWA 

Sample Identification Latitude (○N) Longitude (○W) Analyses Performed 

SG-1 42.5145044 96.3978034 

VOCs (EPA Method TO-15) 

SG-2 42.5144426 96.3964452 

SG-3 42.5138181 96.3970366 

SG-4 42.5132282 96.3974822 

SG-5 42.5133127 96.3977763 

SG-6 42.5131776 96.3977759 

SG-7 42.5129519 96.3977059 

SG-8 42.5123271 96.3979573 

SG-9 42.5127493 96.3970970 

SG-10 42.5125021 96.3962481 

SG-11 42.5123447 96.3966001 

SG-12 42.5123108 96.3968455 

Notes: 

EPA U.S. Environmental Protection Agency 

N North 

SG Soil gas 

TO Toxic organics 

VOC Volatile organic compound 

W West 

 

3.2.3 Quality Control Sampling 

Field QC sampling for this investigation included one soil field duplicate and two trip blanks. ALS 

analyzed trip blanks for VOCs. Analytical data from the trip blanks were referenced to determine whether 

contamination had been introduced in the field and/or during transportation of containers and samples. 
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The soil field duplicate was collected to determine total method precision. Analytical results from the 

field duplicate sample were used to calculate the relative percent difference (RPD) between each set of 

duplicate pair results for each reported analyte. The RPDs were used for informational purposes only; 

however, the higher concentration of each analyte in each duplicate sample pair was to be used at the 

discretion of the EPA Project Manager. Calculated RPDs are included in the applicable data validation 

reports in Appendix D. Analytical accuracy was determined by analyses of laboratory-prepared spikes 

and duplicates. 
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4.0 EVALUATION AND PRESENTATION OF RESULTS 

The following sections present analytical data from subsurface soil, groundwater, and soil-gas samples 

collected during this Phase II ESA. Copies of analytical data packages and data validation reports are in 

Appendix D. 

Soil sample results from this Phase II ESA were compared to IDNR Statewide Standards (SWSs) and 

EPA Regional Screening Levels (RSLs) for residential and industrial land uses (IDNR 2023b; EPA 

2023a). Metals results from soil samples also were compared to average background concentrations in 

Woodbury County, Iowa, to determine if those metals results were consistent with naturally occurring 

concentrations (USGS 2023). A detected concentration of a metal is considered naturally occurring if it is 

at or below the average county background concentration (within one standard deviation of the mean). 

RSLs for soil assumed a total hazard quotient (THQ) of 1.0.  

Soil-gas sample results were compared to EPA Vapor Intrusion Screening Levels (VISLs), with an 

assumed THQ of 1.0 (EPA 2023b).  

4.1 SOIL SAMPLES 

One surface soil sample and one subsurface soil sample were collected at each of 12 pre-selected 

locations to assess presence of contamination from historical activities at the Site. Soil samples were 

submitted to ALS or Eurofins for analyses for VOCs, SVOCs, TEH, and TAL metals.  

VOCs 

VOCs were detected in all soil samples except SB-12 (32-35). No detected concentration of a VOC in any 

soil sample exceeded an EPA RSL or IDNR SWS. Most of the detected VOCs were either common 

laboratory contaminants (acetone, 2-butanone, and methylene chloride) or are fuel-related (benzene, 

ethylbenzene, and toluene). Table 3 lists VOC detections in surface and subsurface soils for constituents 

for which an EPA RSL or an IDNR SWS for soil has been established.  
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TABLE 3 

 

DETECTED VOC RESULTS FROM SOIL SAMPLES 

BOYS AND GIRLS HOME, SIOUX CITY, IOWA 

Sample Identification 

Acetone 2-Butanone Benzene Carbon disulfide Cyclohexane Ethylbenzene Methyl acetate Methylene Chloride Toluene 

EPA RSL (TR=1E-06 THQ=1.0) Residential Soil 

70,000,000 27,000,000 1,200 770,000 6,500,000 5,800 78,000,000 57,000 4,900,000 

EPA RSL (TR=1E-06 THQ=1.0) Industrial Soil 

1,100,000,000 190,000,000 5,100 3,500,000 27,000,000 25,000 1,200,000,000 100,000 47,000,000 

IDNR SWS for Soil 

68,000,000 NE 56,000 7,600,000 NE 7,600,000 NE 1,500,000 6,100,000 

SB-1 (0-3) ND ND ND ND ND ND ND 470 ND 

SB-1 (32-35) ND ND ND ND ND ND ND 560 ND 

SB-2 (0-3) ND ND ND ND ND ND ND 680 ND 

SB-2 (32-35) ND ND ND ND ND ND ND 540 ND 

SB-3 (0-3) ND ND ND ND ND ND ND 660 ND 

SB-3 (32-35) ND ND ND ND ND ND ND 520 ND 

SB-4 (0-3) ND ND ND ND ND ND ND 450 ND 

SB-4 (0-3) DUP ND ND ND ND ND ND ND 410 ND 

SB-4 (32-35) ND ND ND ND ND ND ND 790 ND 

SB-5 (0-3) ND ND ND ND ND ND ND 360 J ND 

SB-5 (15-18) ND ND ND ND ND ND ND 250 J ND 

SB-6 (0-3) 23 ND 0.83 J 2.3 J 3.4 J ND ND ND ND 

SB-6 (30-35) 14 J ND 2.5 J 1.4 J 4.9 J 1.7 J ND ND 5.2 J 

SB-7 (0-3) 19 ND ND 0.94 J 2.5 J ND ND ND ND 

SB-7 (12-15) 33 ND ND ND ND ND ND ND ND 

SB-8 (0-10) 22 ND ND 2.3 J 2.6 J ND ND ND ND 

SB-8 (32-35) 12 J ND 2.1 J ND 4.0 J 1.4 J ND ND 4.0 J 

SB-9 (2-5) ND 31 ND ND ND ND ND ND ND 

SB-9 (32-35) 16 ND 2.6 J ND 5.7 J 1.2 J ND ND 4.9 J 

SB-10 (0-3) ND 41 0.93 J ND ND ND ND ND ND 

SB-10 (25-25) 32 ND 2.2 J 3.3 J 4.2 J 1.2 J ND ND 4.2 J 

SB-11 (0-3) ND 26 ND ND ND ND ND ND ND 

SB-11 (27-30) 11 J ND 2.2 J ND 4.5 J 6.6 J ND ND 3.8 J 

SB-12 (0-3) ND ND ND ND ND ND 55 J ND ND 

Notes:  

All values are in micrograms per kilogram. 

Italic font indicates concentration exceeds EPA RSL for industrial soil. 

 

DUP Field duplicate 

EPA U.S. Environmental Protection Agency 

IDNR Iowa Department of Natural Resources 

J Qualified as estimated 

ND Not detected at the associated reporting limit 

NE Not established 

RSL Regional Screening Level (EPA 2022a) 

SB Soil boring 

SWS Statewide Standard (IDNR 2023b) 

THQ Total hazard quotient 

TR Total cancer risk 

VOC Volatile organic compound
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SVOCs 

SVOCs were detected in 16 of 24 soil samples. Concentrations of benzo(a)pyrene exceeded the EPA RSL 

for residential soil in surface soil samples SB-6 (0-3), SB-7 (0-3), SB-8 (0-10), and SB-10 (0-3); none had 

a concentration that exceeded the EPA RSL for industrial soil or an IDNR SWS. No other SVOC was 

present at a concentration exceeding any other regulatory benchmark in surface or subsurface soil. 

Table 4 lists SVOC detections in soil for constituents for which an EPA RSL or IDNR SWS for soil has 

been established. 
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TABLE 4 

 

DETECTED SVOC RESULTS FROM SOIL SAMPLES 

BOYS AND GIRLS HOME, SIOUX CITY, IOWA 

Sample 

Identification 
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EPA RSL (TR=1E-06 THQ=1.0) Residential Soil 

3,600,000 360,000 18,000,000 47,000 1,100 110 1,100 11,000 31,000,000 11,000 110 2,400,000 2,400,000 1,100 18,000 240,000 2,000 1800,000 

EPA RSL (TR=1E-06 THQ=1.0) Industrial Soil 

45,000,000 4,500,000 230,000,000 200,000 21,000 2,100 21,000 210,000 400,000,000 210,000 2,100 30,000,000 30,000,000 210,000 73,000 300,000 8,600 23,000,000 

IDNR SWS for Soil 

3,400,000 1,700,000 17,000,000 NE 3,100 2,300 3,100 31,000 NE 310,000 NE 2,300,000 2,300,000 3,100 NE 230,000 1,100,000 1,700,000 

SB-3 (0-3) ND ND ND ND 18 18 18 12 ND 14 7.1 J 25 ND 12 ND ND ND 28 

SB-3 (32-35) ND ND ND ND ND ND ND ND 110 ND ND 4.5 J ND ND ND ND ND ND 

SB-4 (0-3) ND ND ND ND 8.4 J 10 J ND UJ ND ND ND ND 6.9 J ND ND ND ND ND 7.7 J 

SB-4 (0-3) DUP ND ND ND ND 13 J 15 J 14 J 7.9 J ND ND ND 12 ND 8.7 ND ND ND 14 J 

SB-4 (32-35) ND 5.3 J 15 ND 64 55 82 29 ND 51 9.8 140 ND 29 ND ND ND 100 

SB-5 (0-3) ND ND 6.1 J ND 11 11 11 7.6 J ND ND ND 13 ND 6.9 J 12 15 7.6 J 14 

SB-5 (15-18) ND ND 5.7 J ND 15 18 16 9.9 ND 11 ND 20 ND 9.2 ND 4.2 J ND 18 

SB-6 (0-3) ND ND 87 ND 160 170 170 100 ND 87 ND 220 ND 80 94 94 ND 210 

SB-6 (30-35) ND ND ND ND ND ND ND ND 180 ND ND ND ND ND ND ND ND ND 

SB-7 (0-3) ND ND 56 100 89 110 120 32 ND 180 14 190 ND 26 1,400 1,700 540 160 

SB-7 (12-15) 8.6 ND 25 ND 51 55 78 28 ND 53 11 100 11 31 33 36 17 83 

SB-8 (0-10) ND ND 71 ND 160 160 170 99 ND 110 ND 250 ND 78 57 J 57 J ND 230 

SB-8 (32-35) ND ND ND ND ND ND ND ND ND ND ND 6.0 J ND ND ND ND ND ND 

SB-10 (0-3) ND 11 20 ND 160 150 180 70 ND 150 20 300 ND 75 7.8 8.5 5.7 J 260 

SB-10 (25-25) ND ND ND ND ND ND ND ND ND ND ND 4.2 J ND ND ND ND ND ND 

SB-11 (0-3) ND ND ND ND ND ND ND ND 170 ND ND ND ND ND ND ND ND ND 

SB-12 (0-3) ND ND 5.7 J ND 13 18 18 11 ND 8.5 ND 21 ND ND ND 4.3 J ND 20 

Notes:  

All values are in micrograms per kilogram. 

Bold font indicates concentration exceeds EPA RSL for residential soil.  

 

DUP Duplicate sample 

EPA U.S. Environmental Protection Agency 

IDNR Iowa Department of Natural Resources 

J Qualified as estimated  

ND Not detected at the associated reporting limit 

ND UJ Qualified as non-detect at an estimated reporting limit 

NE Not established 

RSL Regional Screening Level (EPA 2022a) 

SB Soil boring 

SWS Statewide Standard (IDNR 2023b) 

THQ Total hazard quotient 

TR Total cancer risk
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TEH 

TEH were detected in 13 of 24 soil samples: SB-1 (0-3), SB-3 (0-3), SB-4 (0-3), SB-5 (0-3), SB-5 (15-

18), SB-6 (0-3), SB-6 (32-35), SB-7 (0-3), SB-7 (12-15), SB-8 (0-10), SB-10 (0-3), and SB-10 (25-35), 

SB-12 (0-3). No concentration of TEH exceeded the IDNR SWS. Table 5 lists all TEH detections in soil.  

TABLE 5 

 

DETECTED TEH RESULTS FROM SOIL SAMPLES 

BOYS AND GIRLS HOME, SIOUX CITY, IOWA 

Sample 

Identification 

TEH-Gasoline TEH-Diesel TEH-Waste Oil TEH-Other 

IDNR SWS for Soil 

NE 28,000 9,400 NE 

SB-1 (0-3) ND ND ND 9.2 JZ 

SB-3 (0-3) ND ND ND 4.4 JZ 

SB-4 (0-3) ND ND 48 ND 

SB-4 (0-3) DUP ND ND 41 ND 

SB-5 (0-3) ND ND ND 8.4 JZ 

SB-5 (15-18) ND ND ND 9.9 JZ 

SB-6 (0-3) ND ND 1,000 ND 

SB-6 (32-35) ND ND ND 6.0 JZ 

SB-7 (0-3) ND ND ND 49 Z 

SB-7 (12-15) ND ND ND 35 Z 

SB-8 (0-10) ND ND ND 67 Z 

SB-10 (0-3) ND ND ND 33 Z 

SB-10 (25-35) 17 ND ND ND 

SB-12 (0-3) ND ND ND 8.6 JZ 

Notes:  

All values are in milligrams per kilogram. 

 

DUP Duplicate 

EPA U.S. Environmental Protection Agency 

IDNR Iowa Department of Natural Resources 

J Qualified as estimated 

ND Not detected 

NE Not established 

SB Soil boring 

SWS Statewide Standard (IDNR 2023b) 

TEH Total extractable hydrocarbons 

THQ Total hazard quotient 

TR Total cancer risk 

U Not detected at the associated reporting limit 

Z  Chromatographic response does not resemble a typical fuel pattern 
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Metals 

Metals were detected in all soil samples. Detections of arsenic occurred at concentrations exceeding the 

EPA RSL for industrial soil in all samples, but none exceeded the average background concentration for 

Woodbury County, Iowa (mean plus one standard deviation). No detection in any soil sample of any 

analyte other than arsenic occurred at a concentration exceeding the EPA RSL for residential or industrial 

soils or the IDNR SWS for soil. Because detections of arsenic were all within one standard deviation of 

the average background concentration, the presence of arsenic at the Site is likely naturally occurring. 

Table 6 lists metals detections in soil samples for constituents for which an EPA RSL or IDNR SWS for 

soil has been established. 
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TABLE 6 

 

DETECTED METALS RESULTS FROM SOIL SAMPLES 

BOYS AND GIRLS HOME, SIOUX CITY, IOWA 

Sample 

Identification 
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EPA RSL (TR=1E-06, THQ=1.0) Residential Soil 

77,000 31 0.68 15,000 160 7.1 120,000* 23 3,100 55,000 400 1,800 11 1,500 390 390 0.78 390 23,000 

EPA RSL (TR=1E-06, THQ=1.0) Industrial Soil 

1,100,000 470 3 220,000 2,300 100 1,800,000* 350 47,000 820,000 800 26,000 46 22,000 5,800 5,800 12 5,800 350,000 

IDNR SWS for Soil 

NE 31 1.9 15,000 110 70 190 23 3,100 NE 400 10,000 23 1,500 390 370 0.78 350 23,000 

USGS Woodbury County Average (USGS 2023) 

60,550 NE 12.555 NE NE NE NE NE 22.616 27,820 32.800 919.155 0.040 NE 0.624 NE NE NE 81.396 

SB-1 (0-3) 9,100 0.53 12 360 0.52 0.44 12 11 19 19,000 12 1,300 0.040 28 ND 0.064 J 0.33 J+ 23 66 

SB-1 (32-35) 5,600 0.45 9.1 290 0.51 0.30 12 9.1 17 16,000 11 780 0.027 24 ND 0.052 J ND U 22 59 

SB-2 (0-3) 6,000 0.46 13 410 0.70 0.30 16 14 21 24,000 15 1,100 0.039 33 ND 0.080 J 0.33 J+ 26 78 

SB-2 (32-35) 5,500 0.51 10 350 0.47 0.26 12 9.4 16 18,000 11 1,000 0.035 23 ND 0.062 J ND U 22 58 

SB-3 (0-3) 6,600 0.41 9.6 240 0.50 0.17 12 9.0 16 17,000 14 700 0.044 22 ND 0.059 J ND U 20 59 

SB-3 (32-35) 4,700 0.43 8.4 250 0.42 0.23 10 8.4 13 14,000 9.2 850 0.035 21 ND 0.049 J ND U 18 50 

SB-4 (0-3) 5,300 0.45 J- 8.8 J- 280 0.46 J- 0.28 J- 10 J- 11 J- 15 J- 16,000 J 12 J- 860 0.041 25 J- ND 0.045 J - ND U 19 62 J 

SB-4 (0-3) DUP 5,700 0.44 7.3 270 0.41 0.22 J 8.1 J 6.7 J 11 J 12,000 J 10 760 0.037 18 J 0.33 J 0.050 J ND U 18 44 J 

SB-4 (32-35) 4,600 0.56 J- 7.5 280 0.47 0.27 J- 11 7.7 14 J- 13,000 10 960 0.056 18 J- 0.33 J- 0.066 J ND 21 J+ 47 

SB-5 (0-3) 6,900 0.43 7.6 290 0.44 0.33 8.6 7.0 12 15,000 14 870 0.046 17 ND ND ND U 19 46 

SB-5 (15-18) 7,800 0.44 7.0 310 0.37 0.29 7.5 6.0 11 21,000 17 1,200 0.045 16 ND 0.056 J ND U 17 45 

SB-6 (0-3) 6,600 0.35 5.8 200 0.41 0.25 8.0 5.7 11 11,000 16 640 0.041 16 ND 0.052 J ND U 16 48 

SB-6 (30-35) 4,900 0.36 J- 5.9 J- 170 0.34 0.20 J- 6.5 6.5 J 9.3 J- 9,500 8.0 J- 650 0.020 J 14 J- ND UJ 0.044 J- ND U 15 J+ 34 

SB-7 (0-3) 4,700 0.29 J 4.7 74 0.88 0.16 6.4 4.1 16 11,000 25 270 0.028 15 ND 0.049 J ND 11 48 

SB-7 (12-15) 6,000 0.48 8.1 250 0.58 0.27 8.3 5.9 14 16,000 42 460 0.069 17 ND 0.10 ND 19 67 

SB-8 (0-10) 6,200 0.24 J 6.1 170 0.40 0.21 9.0 5.1 10 10,000 34 690 0.10 14 ND 0.068 J ND 17 53 

SB-8 (32-35) 5,900 ND 9.7 320 0.47 0.33 20 9.2 28 16,000 11 1,200 0.038 46 ND ND ND 22 100 

SB-9 (2-5) 8,300 0.28 J 8.4 230 0.54 0.19 9.3 6.5 10 18,000 16 700 0.077 15 ND 0.074 J ND 21 49 

SB-9 (32-35) 6,300 0.47 7.4 260 0.49 0.21 8.5 7.7 12 17,000 11 910 0.035 18 ND 0.064 J ND 21 43 

SB-10 (0-3) 7,900 0.27 J 8.3 240 0.56 0.32 9.5 6,4 14 18,000 38 690 0.11 17 ND 0.084 J ND 21 86 

SB-10 (25-25) 6,100 0.41 7.2 270 0.46 0.26 16 7.4 14 17,000 11 890 0.098 19 ND 0.061 J ND 20 45 

SB-11 (0-3) 8,800 0.23 J 9.9 230 0.62 0.14 10 7.6 15 21,000 14 720 0.052 20 ND 0.057 J ND 22 54 

SB-11 (27-30) 6,100 0.50 7.7 300 0.50 0.18 8.4 7.5 12 17,000 11 880 0.038 18 ND 0.079 J ND 21 45 

SB-12 (0-3) 5,300 0.30 5.7 160 0.45 0.79 6.1 4.6 8.8 9,500 22 610 0.066 12 0.29 J 0.049 J ND 15 89 

SB-12 (32-35) 4,700 0.40 6.0 210 0.41 0.18 6.7 6.6 11 10,000 8.7 720 0.029 16 0.27 J 0.060 J ND 17 37 

Notes:  

All values are in milligrams per kilogram. 

Bold font indicates concentration exceeds EPA RSL for residential soil.  

Italic font indicates concentration exceeds EPA RSL for industrial soil.  

Gold highlighting indicates concentration exceeds IDNR SWS.  

Green highlighting indicates concentration exceeds the USGS Woodbury County Average 

* Trivalent chromium was assumed. 

DUP Duplicate 

EPA U.S. Environmental Protection Agency 

IDNR Iowa Department of Natural Resources 

J Qualified as estimated 

J- Qualified as estimated, biased low 

J+ Qualified as estimated, biased high 

ND Not detected at associated reporting limit 

ND U Qualified as non-detect at the reporting limit 

ND UJ Qualified as non-detect at an estimated reporting limit 

NE Not established 

RSL Regional Screening Level (EPA 2023a) 

SB Soil boring 

SWS Statewide Standard (IDNR 2023b) 

THQ Total hazard quotient 

TR Total cancer risk 

USGS U.S. Geological Survey 
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4.2 SOIL-GAS SAMPLES 

The Toeroek Team collected 12 soil-gas samples, one each co-located with soil borings SB-1 through 

SB-12. Soil-gas samples were collected to detect contamination in soil vapors from historical activities at 

the Site and were submitted to ALS for analysis for VOCs via EPA Method TO-15. 

VOCs were detected in all soil-gas samples. Three VOCs were detected at concentrations exceeding the 

EPA residential VISL—benzene in SG-9; 1,3-butadiene in SG-7; and chloroform in SG-7, SG-9, SG-10, 

SG-11, and SG-12. No VOC exceeded an EPA commercial VISL. Table 7 below lists detected results in 

soil-gas samples for constituents for which an EPA VISL has been established. 
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TABLE 7 

 

DETECTED VOC RESULTS FROM SOIL-GAS SAMPLES 

BOYS AND GIRLS HOME, SIOUX CITY, IOWA 

Sample Identification 
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Residential Target Sub-Slab and Near-source Soil-Gas VISL (TR=1E-06 or THQ=1.0) 

12 3.12 174,000 24,300 4.07 3,130 209,000 37.4 13,900 468 104,000 2.75 6,950 104,000 360 174,000 2,090 3,480 3,480 

Commercial Target Sub-Slab and Near-source Soil-Gas VISL (TR=1E-06 or THQ=1.0) 

52.4 13.6 730,000 102,000 17.8 13,100 87,600 164 58,400 2,040 438,000 12.0 29,200 438,000 1,570 730,000 8,760 14,600 14,600 

SG-1 2.17 J+ 1.02 J+ 5.57 J+ U 1.27 J+ U U 6.21 J+ 4.06 J+ 3.60 J+ 5.74 J+ 1.78 J+ 4.55 J+ 27.4 J+ 11.1 J+ 12.2 J+ 9.34 J+ 24.5 J+ 8.08 J+ 

SG-2 1.79 J+ 0.863 J+ 5.99 J+ U 1.61 J+ U U 4.13 J+ J+ 2.34 J+ 2.71 J+ U 1.68 J+ 2.88 J+ 20.4 J+ 7.19 J+ 6.03 J+ 5.80 J+ 15.2 J+ 5.34 J+ 

SG-3 U 0.752 J+ 5.37 J+ U 1.46 J+ U U 2.52 U U U 2.31 J+ U 14.3 J+ 5.15 J+ 4.41 J+ 5.80 J+ 9.12 J+ 3.52 J+ 

SG-4 U 0.509 J+ U U U U U U U U U U 2.97 J+ 9.62 J+ 6.65 J+ 4.07 J+ 2.56 J+ 5.95 J+ 2.34 J+ 

SG-5 1.60 J+ 0.752 J+ 4.81 J+ U U U U U U 2.61 J+ U 1.26 J+ U 17.4 J+ 8.14 J+ 4.56 J+ 5.80 J+ 7.12 J+ 2.91 J+ 

SG-6 U 0.465 5.16 U U U U U U U U U U 8.54 5.49 3.58 4.67 5.25 2.26 

SG-7 7.48 5.69 13.1 5.14 5.37 2.95 7.99 2.56 3.24 4.51 U U 6.76 95.7 6.10 6.03 2.51 8.73 3.08 

SG-8 1.73 1.95 6.34 7.35 U U U 3.65 U 2.57 U U 3.27 30.4 5.90 3.92 5.11 14.0 4.65 

SG-9 12.1 J+ U 5.99 J+ U 10.0 J+ 2.75 J+ U 3.99 J+ 2.13 J+ 2.26 J+ U 2.04 J+ 4.57 J+ U 10.2 J+ 6.14 J+ 9.38 J+ 15.9 J+ 5.47 J+ 

SG-10 6.71 1.31 4.10 U 5.37 1.53 U 2.61 2.75 4.30 U 2.52 4.45 32.1 7.73 5.65 8.80 10.6 3.69 

SG-11 8.18 0.509 U U 8.69 2.13 U U U U U 1.94 3.12 7.44 6.04 3.24 6.83 9.03 2.91 

SG-12 8.31 0.642 U U 8.89 2.09 U U U U U 1.99 2.92 7.31 6.10 3.17 6.98 9.16 2.87 

 
Notes:  

All values are in micrograms per cubic meter. 

Bold font indicates concentration exceeds EPA residential VISL. 

 

E Value above quantification range 

EPA U.S. Environmental Protection Agency 

J+ Qualified as estimated, biased high 

NE Not established 

RSL Regional Screening Level 

SG Soil-gas 

THQ Total hazard quotient 

TR Total cancer risk 

U Not detected at associated reporting limit 

VISL Vapor Intrusion Screening Level (EPA 2023b) 

VOC Volatile organic compound 
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4.3 QUALITY CONTROL SAMPLES 

Two water trip blanks were included in this Phase II ESA to determine whether contamination had been 

introduced during transportation of containers and samples. The two trip blanks yielded no detections 

of VOCs. 
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5.0 DISCUSSION OF SIGNIFICANT FINDINGS AND CONCLUSIONS 

This section summarizes significant findings and offers conclusions regarding Phase II fieldwork 

activities.  

5.1 SURFACE AND SUBSURFACE SOIL 

VOCs were detected in all soil samples except SB-12 (32-35). No detected concentration of a VOC in any 

soil sample exceeded a regulatory benchmark. 

SVOCs were detected in 16 of 24 soil samples. Concentrations of benzo(a)pyrene exceeded the EPA RSL 

for residential soil in surface soil samples SB-6 (0-3), SB-7 (0-3), SB-8 (0-10), and SB-10 (0-3). No other 

SVOC was present at concentration exceeding any regulatory benchmark. 

TEH were detected in 13 of 24 soil samples. No concentration of TEH exceeded the IDNR SWS.  

Metals were detected in all soil samples. Detections of arsenic occurred at concentrations exceeding the 

EPA RSL for industrial soil in all samples, but none exceeded the average background concentration for 

Woodbury County, Iowa (mean plus one standard deviation). No detection in any soil sample of any 

analyte other than arsenic occurred at a concentration exceeding an EPA RSL for residential or industrial 

soil or an IDNR SWS. Detections of arsenic were all within one standard deviation of the average 

background concentration, indicating presence of arsenic at the Site likely is naturally occurring.  

5.2 SOIL GAS 

VOCs were detected in all soil-gas samples. Three VOCs were detected at concentrations exceeding the 

EPA residential VISL—benzene in SG-9; 1,3-butadiene in SG-7; and chloroform in SG-7, SG-9, SG-10, 

SG-11, and SG-12. No VOC exceeded an EPA commercial VISL. 

5.3 EVALUATION OF PREVIOUSLY IDENTIFIED RECS 

This section discusses and evaluates the previously identified RECs reported in the June 2017 Phase I 

ESA report (HRG 2021). Based on results of soil and soil-gas sampling, the Site appears to have been 

impacted by historical activities associated with the former power plant structure and heating oil USTs, 

and by off-site historical use of adjacent properties as gas stations. 
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5.4 CONCEPTUAL SITE MODEL 

The following sections describe elements of the conceptual site model. 

5.4.1 Chemical Release Scenario and Spatial Distribution 

Sampling results during this Phase II ESA indicated presence at the Site of VOCs, SVOCs, TEH, and 

metals in soil, and of VOCs in soil gas.  

Sampling results from soil were compared to EPA RSLs under residential and industrial scenarios, and 

to IDNR SWSs for soil, with an assumption of a THQ of 1.0 for RSLs (EPA 2023a; IDNR 2023b). 

VOC results from soil-gas samples were compared to EPA VISLs under residential and commercial 

scenarios, with assumption of a THQ of 1.0 (EPA 2023b). These comparisons indicated elevated 

concentrations of VOCs, SVOCs, and petroleum constituents likely associated with historical 

operations at or adjacent to the Site. 

5.4.2 Current and Future Land Use and Groundwater Use 

The Site consists of one parcel at 2101 Court Street in Sioux City, Woodbury County, Iowa. The Site 

encompasses approximately 14.39 acres and contains seven buildings. Figure 2 in Appendix A illustrates 

the approximate footprint of the Site structures and the Site boundaries. 

Currently, groundwater is not used for drinking water at the Site. The City of Sioux City public utility 

obtains its drinking water from the Alluvial/Dakota Aquifer (Sioux City, Iowa, 2022). 

The current owner of the Site, Boys and Girls Home, is interested in demolishing the current structures for 

future redevelopment of mixed density housing, contingent on findings from this Phase II ESA. 

5.4.3 Land and Groundwater Use Restrictions 

No known land or groundwater use restrictions exist. 

5.4.4 Physical Conditions 

A discussion of physical conditions is in Section 2.2 of this report. 

5.4.5 Remedial Activities at the Site 

No known remedial activities have occurred at the Site. 
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5.4.6 Exposure Model 

Groundwater Migration Pathway and Targets 

The Site is within a mixed-use area of the City of Sioux City, and surrounded by residential and 

commercial businesses. Sioux City obtains its drinking water from the Alluvial/Dakota Aquifer (Sioux 

City, Iowa, 2022). Groundwater was not encountered at the Site, and a 400-foot-deep irrigation well at the 

Site was dry. Use of groundwater at the Site as a potable water source is not expected in the future. 

Because the City of Sioux City serves the groundwater domestic use pathway, likelihood of ingestion of 

or dermal exposure to contaminants present in groundwater at the Site is low. 

Surface Water Migration Pathway and Targets 

The hydrologic gradient at the Site is not known but may be inferred to be consistent with the topographic 

gradient, which extends primarily south toward the Missouri River. Threatened or endangered species 

known or likely to occur in Woodbury County, Iowa, include the northern long-eared bat (Myotis 

septentrionalis), the pallid sturgeon (Scaphirhynchus albus), the piping plover (Charadrius melodus), and 

the western prairie fringed orchid (Plantanthrera praelara). The tricolored bat (Perimyotis subflavus) is 

proposed endangered, and the little brown bat (Myotis lucifugus) and regal fritillary (Speyeria idalia) are 

currently under review. The monarch butterfly (Danaus plexippus) is a candidate species. No critical 

habitats are listed on the Site (U.S. Fish and Wildlife Service [USFWS] 2023). Presence of these species at 

the Site area has not been verified, and the Site has not undergone a habitat assessment. 

The Site does not host any surface water features. Stormwater flows to the municipal stormwater sewer 

system; likelihood of exposure to stormwater is low.  

Soil Exposure and Air Migration Pathways and Targets 

Soils at the Site have been classified as Urban land, Ida-Urban land complex with 14 to 20 percent slopes, 

Monona-Urban land complex with 5 to 9 percent slopes, and Napier-Urban land complex with 5 to 9 

percent slopes. These soil types derive from loess, are well drained, and consist of silt loam (from 0 to 79 

inches deep) (USDA 2023). The Site includes paved and grassy areas except for the building footprint. 

Based on low levels of contaminants in surface soils at the Site, likelihood of direct exposure to soil or air 

contamination is low.  
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Subsurface Vapor Intrusion Migration Pathway and Targets 

The Site currently hosts multiple structures and includes paved parking lots. Historical documentation 

indicates previous operations of a hospital and nursing facilities. The current owner of the Site, Boys and 

Girls Home, has shown interest in demolishing the current structures for future redevelopment of mixed 

density housing, contingent on findings from this Phase II ESA. 

Soil-gas samples were collected at 12 locations (co-located with 12 soil borings). Results of the soil-gas 

sampling are discussed in Section 4.2.  

VOCs were detected in all soil-gas samples. Three VOCs were detected at concentrations exceeding the 

EPA residential VISL—benzene in SG-9; 1,3-butadiene in SG-7; and chloroform in SG-7, SG-9, SG-10, 

SG-11, and SG-12. No VOC exceeded an EPA commercial VISL. Based on these detected concentrations, 

residential receptors in the current structures may be exposed to concentrations of VOCs that exceed RSLs.  

5.5 AFFECTED MEDIA 

Sampling results during this Phase II ESA indicated presence at the Site of VOCs, SVOCs, TEH, and 

metals in soil, and of VOCs in soil gas. 

Comparisons with EPA RSLs under residential and industrial scenarios for soil, IDNR SWSs for soil, and 

EPA VISLs under residential and commercial scenarios indicated elevated concentrations of VOCs, 

SVOCs, and petroleum constituents likely associated with historical operations at or adjacent to the Site. 

Some of these detections exceeded residential screening levels, including SVOCs in soil and VOCs in 

soil-gas. These exceedances suggest a fuel release at or adjacent to the Site. Detections of arsenic in soil 

exceeded the EPA RSL for industrial soils; however, concentrations of arsenic were all within one 

standard deviation of average background concentrations for Woodbury County, Iowa, indicating that 

presence of arsenic at the Site likely is naturally occurring. 

The current owner of the Site, Boys and Girls Home, has shown an interest in demolishing the current 

structures for future redevelopment of mixed density housing, contingent on findings from this Phase II 

ESA. Based on analytical results from soil and soil-gas samples, further investigation and/or remediation 

appears warranted. If the soil is to be disturbed during redevelopment, a soil management plan may be 

necessary to protect construction or utility workers. Isolated areas where concentrations of contaminants 

exceed screening levels may require additional excavation or capping. An Analysis of Brownfields 

Cleanup Alternatives (ABCA), to be submitted under separate cover and as directed by EPA, will present 

alternatives for remediating affected media at the Site. 
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