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Analysis of Brownfield Cleanup Alternatives
500 L. Davie Street
Raleigh, North Carolina
H&H Job No. RAL-001

1.0 Introduction and Background

Hart & Hickman, PC (H&H) has prepared this Analysis of Brownficld Cleanup Alternatives
(ABCA) for the 500 E. Davie Street Site (“the subject site”) on behalf of the City of Raleigh
under the City’s US EPA Region 4 Brownfield Assessment Grant (BF-96416704). This ABCA
report was prepared to identify and evaluate cleanup alternatives to mitigate potential risks to

future site users.

The City of Raleigh intends to address eligible cleanup activities for the 500 E. Davie Street site
under their Brownfield Cleanup Revolving Loan Fund (BCRLF). In order to initiate this process,
cleanup cost estimates for the site are provided in this report. They were prepared based on site
assessment data gathered by H&H during the Phase IT Site Assessment ESA conducted at the
property in December 2006 through January 2007 (H&H, March 2, 2007), and assumptions noted

herein,
1.1 Site Description

The subject site is a 0.83-acre parcel of land with idle commercial buildings historically divided
into four (4) separate parcels referred to as 500, 502-504 and 510 E. Davie Street, and 411 East
Street. The combined site is now listed in the county tax roll as 500 East Davie Street.
Structural improvements at the site consist of three one-story rectangular brick buildings with

adjoining walls and structural steel roofing.
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The subject site and associated buildings are currently unoccupied, but were utilized for a variety
of commercial and community-based operations from about 1930 through 2005, These included
automotive repair and maintenance, laundry and dry cleaning operations, vending machine

operations, and a vehicle repossession service,

A site location map is included as Figure 1. This site is located within a mixed commercial and
residential neighborhood near, but not within, the Southeast Raleigh Historic District. The
subject site is bounded by E. Davie Street to the north, the Rex Senior Health Center (512 E.
Davie Street) to the east, a vacant lot and residential area along E. Cabarrus Street to the south,
and the new mixed use Carlton Place residential condominium and commercial development that
encompasses the entire city block to the west along S. East Street. The Carlton Place site was
historically known as the Klyman Estate property and was used for a variety of commercial
operations, including auto repair, welding shops, gasoline service stations, auto sales, and dry

cleaning.

Redevelopment of the site is still in the conceptual stages, but currently, the site is planned as a
future mixed use development with the potential for residential or other sensitive uses. It is
presumed for the purposes of this ABCA that the existing buildings will be demolished during
redevelopment. The site is currently owned by the City of Raleigh although the City is planning
to sell the property.

1.2 Site History

Based upon the information obtained and reviewed from multiple historical City Directories and
Sanborn Maps, the subject site was originally developed as residential property from as early as
1909 until about 1930. Some commercial development occurred at the site by 1914. The

existing structures appear to have been originally developed in 1930.
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On-site use of the building at 510 E. Davie Street has historically been primarily automotive
repair from at least the 1940s through the 1970s. The City of Raleigh evidently operated a
vehicle maintenance shop at this location from 1945 through 1949. It appears that another site
owner, Sanders Motor Co., may have serviced trucks at this facility from 1950 through the
1970s. After the property was purchased by J.W. Stone & Associates in the 1980s, the site was

used to store vehicles collected as part of their repossession service operation.

Laundry and dry cleaning operations were conducted at the site initially at 411 S, East Street and
then at 500 E. Davie Street from at least 1940 through 1950. Other historic uses for portions of
the subject site included an automotive garage for Raleigh Linen Supply, a wine distribution

facility, a vending machine operation, and community church-based functions.
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2.0 Summary of Site Characterization and Environmental Iinpacts

2.1 Previous Environmental Investigations

Recent reports and project plans for the site prepared by H&H as part of the Brownfields

assessment activities include:

Hart & Hickman, PC, May 22, 2006. Phase I Environmental Site Assessment Report,
Commercial Buildings, 500 East Davie Street, Raleigh, NC.

Hart & Hickman, PC. October 17, 2006. Quality Assurance Project Plan, Commercial
Buildings, 500 East Davie Street, Rev. I, Raleigh, NC.

Hart & Hickman, PC. March 2, 2007. Brownfield Phase 11 Site Assessment Report,
Commercial Buildings, 500 Fast Davie Street, Raleigh, NC,

In addition, three previous reports were prepared by others for the site:

Geologix, April 26, 2000. Phase I Environmental Sife Assessment for John Stone
Property, 500 E. Davie Street, Raleigh, North Carolina.

Leo F. Campbell, P.E., November 3, 2001. Structural Inspection Report, 505 E. Davie
Street, Raleigh, North Carolina.

Leo F. Campbell, P.E, September 29, 2002. Structural Inspection Report, 505 E. Davie
Street, Raleigh, North Carolina.

2.2 Site Lithology

Fourteen continnous soil cores were collected with a DPT rig during the Phase I Site

Assessment activities (H&H, March 2, 2007). Three of the soil borings were converted into

montitoring wells (MW-2, MW-3, and MW-5). Borings MW-1 and MW-4 were originally

intended as monitoring wells, but were not completed due to shallow DPT refusal. The Phase II

soil boring and monitoring well locations are shown on Figure 2 along with the locations of
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monitoring wells installed by others (KMW-5 and KMW-6) as part of an off-site investigation

for the former Klyman property immediately west of the site.

Logs of soil borings advanced at the site indicate the presence of orange-brown and tan to white,
interbedded silty sands, sandy clays, and clayey sands to the depths investigated. Screened
intervals in the monitoring wells installed during the Phase IT activities intersect primarily silty
sands with some variability in grain size from fine to medium silty sands in MW-2, interbedded
fine sandy clay to fine silt and medium silty sands in MW-3, and interbedded sandy silts to
coarse silty sands in MW-5 (Table 1).

DPT refusal varied across the site and ranged from as shallow as 2.5 to 29 fect below ground
surface (bgs). Refusal was encountered at 2.5 feet and 16.5 feet bgs at MW-1 in the northeast
area of the site, and 29 ft bgs at MW-5 along the southern property boundary.

2.3 Site Ground Water Elevations and Estimated Flow Direction

Ground water at the site was investigated in late 2006/early 2007 through the installation of three
monitoring wells (MW-2, MW-3, and MW-5). In addition, water levels were measured in a
nearby existing off-site monitoring well (KMW-6) that was instalied by others as part of an off-
site investigation. KMW-5, which was also installed by others as part of this same off-site
investigation and is reportedly located at the rear (southwest) of the property could not be located

during site assessment activities and was, therefore, not included in the site assessment.

Depth-to-ground water measurements were collected from the site monitoring wells on
December 13, 2006 and January 19, 2007 to calculate ground water elevations and assess ground
water flow direction across the site. Well construction details and calculated ground water

elevations are provided in Table 1. Depth-to-ground water in on-site wells ranged from 14.68 ft
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beneath the top of casing (btoc) in MW-3 to 21.08 ft btoc in MW-5. Ground water elevations on-
site ranged from 277.11 ft to 280.27 ft above mean sea level (MSL).

A ground water elevation contour map was generated from the January 19, 2007 data to evaluate
ground water flow direction at the site (Figure 3). Ground water elevations obtained from the
site monitoring wells infer a shallow ground water flow direction to the south-southeast. This is
consistent with the topographic gradients in the area and with technical reports prepared by
others for the former Klyman Estate (Carlton Place) site as discussed in the Phase I ESA report
(H&H, May 22, 2000).

2.4 Characterization of Environmental Impacts

Potential sources of contamination that were evaluated during the 2006/2007 Brownfield Phase II
Site Assessment include potential petroleum-related impacts from a suspect orphan UST, historic
on-site automotive repair, vehicle maintenance, historic off-site operations, and coal storage
operations; potential chlorinated solvent impacts from historic on-site and off-site dry cleaning
and vending machine operations; and potential metals impacts from former on-site and off-site
operations. To evaluate these potential sources, soil, sump sediment, ground water, and standing
water samples were collected in selected areas, as described in the Brownfield Phase II Site
Assessment Report (H&H, March 2, 2007). The Phase Il assessment sample locations are
provided on Figure 2.

Screening Levels Used for Evaluation of Data

The following discussion provides the rationale for the selection of regulatory screening levels
presented in this ABCA. Future land use decisions for the site have not yet been finalized.
Currently, conceptual plans are expected to include future residential or other sensitive
population use.  The comparison of the site analytical data to the various applicable standards

noted below is presented in Table 2 and in Figure 4. If future site redevelopment excludes

6
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residential or sensitive population uses, the less stringent industrial/commercial soil screening

levels would apply.

Petroleum Constituents in Soil - Consistent with current UST Section Guidelines (NC DENR,
UST Section Guidelines for Site Checks, Tank Closure and Initial Response and Abatement, July
1, 2007), concentrations of UST-related petroleum compounds in soil were compared to NC
DENR Soil to GW MSCCs, These soil detections are also compared with EPA Region 9
Industrial PRGs and NC DENR SRGs for comparison purposes for use in redevelopment

planning.

Consistent with recent UST Section Guidelines (UST' Section Guidelines for the Investigation
and Remediation of Contamination from Non-UST Petroleum Releases, July 1, 2007a),
concentrations of petroleum compounds in soil not related to a UST were also compared to NC

DENR Soil to GW MSCCs,

Non-Petroleum Constituents in Soil - In the instances where DENR has not specified Soil to GW
MSCCs for the compounds detected in site soﬂ, the detections were compared to NC DENR
Inactive Hazardous Sites Soil Remedial Goals (SRGs) and EPA Region 9 Residential and
Industrial Preliminary Remedial Goals (PRGs). Metals concentrations in site soils are also

compared to NC background concentrations in soil (DENR, August 2006).

Constituents in Ground Water - Concentrations of constituents detected in site ground water are
compared to NC 2L ground water standards, NC Gross Contaminant Levels (GCLs), and federal
MCLs. Metal constituents in site ground water are also compared to reported background

congentrations of metals in NC ground water (DENR, August 20006).
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Analytical Results

Analytical results for soil and sump sediment samples exceeding regulatory screening levels are
summarized on Table 2 and presented on Figure 4. Analytical results for ground water and
standing water samples are summarized in Table 3 and depicted on Figure 5. The extent of

impacts based on these data is discussed in the following subsections.
2.4.1 Extent of Impact from Suspect UST

As part of site assessment activities, a suspect on-site orphan UST was identified under the
sidewalk along the front of the building on an historic Sanborn Map. A ground-penetrating radar
(GPR) survey was conducted during the Phase Il ESA (H&H, March 2, 2007), which identified

one anomaly consistent with the suspected location of the UST from the Sanborn Map.

An up gradient soil boring (SB-1) and a down gradient monitoring well (MW-1) were planned at
the UST location. DPT refusal at the planned monitoring well MW-1 location (at depths ranging

from 2.5 to 16.6 feet bgs) prior to encountering ground water prohibited collecting a ground

water sample.

Target parameters were not detected in the soil sample collected from SB-1 at a depth of 7-8 feet
bgs. Constituent detections in the ground water sample collected from nearby MW-2 are less
than their respebtive NC 2L standards. Available ground water elevation data suggest that MW-2
is cross-gradient of the suspect UST. In summary, no soil or ground water impacts have been

confirmed relative to the suspect UST location.

2.4.2 Shallow Soil Impacts

Chlorinated and non-chlorinated solvent compounds were not reported above their respective

reporting limits in the soil samples submitted for analysis (Table 2). Shallow soil petroleum
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impacts were identified in the area of disturbed concrete at the terminus of the pipe trench (SB-
9). Samples collected from this location are impacted with petroleum hydrocarbons in excess of
NC Soil to GW MSCCs (Figure 4). Concentrations of petroleum hydrocarbons in sample SB-2,
although below these regulatory screening levels, suggest that the pipe trench that runs from the

area around SB-9 to Sump 2 may be a conduit for contaminant migration. .

Concentrations of total chromium and arsenic in excess of regulatory screening levels were
reported in site soil samples collected during Phase II assessment activities from SB-2 (0-2 ft
bgs), SB-3 (2-4 fi bgs), and SB-10 (6-8 ft bgs). SB-2 and SB-3 were located adjacent to the two
interior sumps, and SB-10 was located within an area of disturbed concrete (Table 2 and Figure
4), However, concenirations of chromium and arsenic are consistent with the reported
background range of naturally occurring chromium and arsenic in NC soils (NC DENR, August
2006) and do not exceed their respective NC SRGs.

The soil directly beneath the sumps was not sampled as part of this assessment. The integrity of
the base of the sumps is unknown. For the purposes of the ABCA, we have assumed that the soil
surrounding the two sumps and the pipe trench between Sump 2 and the area around SB-9 may

be impacted with petroleum hydrocarbons and elevated metals.

In addition to the identified soil impacts, we have assumed for purposes of this ABCA that
impacted soil may also be encountered in other areas during site redevelopment. Contingent
impacted soil, if encountered, will be properly managed using cleanup goals developed in

accordance with applicable regulations and guidance.

2.4.3 Extent of Ground Water Impacts

Organic constituents were not detected above their respective reporting limits in the ground water

samples collected at the site, except at MW-2 (Table 3). Organic constituent detections at MW-2

9
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were below screening levels. Chromium and lead were analyzed (Table 3, Figure 5) based on
ground water detections by others at off-site locations and the potential for releases from historic
on-site operations. Chromium was reported just under or in excess of the NC 2L ground water
standard for chromium of 50 micrograms per liter (ug/L) only in well MW-2 (49 ug/L and 81
ug/L in duplicate). Lead was reported in excess of the NC 2L ground water standard of 15 ug/L

in MW-2 (71 ug/L and 170 ug/L in duplicate). |

Reported background concentrations of chromium and lead in NC ground water are <25 ug/L and |
<10 ug/L, respectively (DENR, August 2006). Therefore, the concentrations of chromium and
lead in MW-2 also exceed reported background concentrations. It is important to note that the
ground water samples were not filtered in the field so that the metals concentrations in these
samples may include a contribution from colloidal particles suspended in the sample in addition

to that dissolved in the samples.
2.4.4 Extent of Standing Water Impacts

Organic constituents were not detected in the standing water sample collected from the Boiler
Room floor (Table 3, Figure 5). Chromium and lead were analyzed for in the standing water
sample collected from the Boiler Room. The chromium concentration was below the NC 2L

ground water standard, while the lead concentration (25 ug/L) exceeded the NC 2L standard (15

-ug/L).

Based on the calculated clevation of the standing water in the Boiler Room relative to the
measured elevation of ground water at the time these samples were collected, the standing water
does not appear to be hydraulically connected to ground water and is likely to be the result of
rainwater flowing into the Boiler Room through leaks in the building. Because this water is not

hydraulically connected to ground water, NC 2L ground water standards are not applicable. The

10
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base of the Boiler Room is believed to be concrete. Therefore, the extent of the standing water is

limited to the Boiler Room and likely does not affect subsurface soil or ground water.

2.4.5 Extent of Sump Sediment Impacts

One sump sediment sample was collected from within each of the two interior sumps {Figure 4)
as part of the Phase II site assessment. No organic constituents were detected in the sediment
samples submitted for analysis (Table 2}, with the exception of acetone and methyl ethyl ketone
(MEK). These compounds are considered to be lab contaminants as explained in the 2007 Phase

I Assessment Report (H&H, March 2, 2007), and are not discussed further in this ABCA.

Concentrations of arsenic, cadmium, chromium, lead, and mercury in sump sediment samples
exceeded one or more regulatory criteria (Table 2, Figure 4). Metals concentrations in sump
sediment samples were not compared to natural NC background concentrations because the

sediments are not native deposits.

2.4.6 Former Coal Pile Detections

A sample of residual coal material identified as “Coal Bin” was analyzed for polynuclear
aromatic hydrocarbon (PAH) compounds. PAI concenirations were detected in this sample
below reporting limits and below regulatory screening levels identified on Table 2 for these
compounds. A shallow soil sample collected immediately adjacent to the coal bin (SB-8) did not

detect VOCs or PAHs above their respective reporting limits.

2.4.7 Summary of Impacts

In summary, based on the Phase Il assessment activities, UST-related impacts have not been

identified at the site. Further evaluation of potential impacts from the UST should be evaluated

11
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during redevelopment of the site. Identified non-UST soil impacts above screening levels are
limited to detections of naphthalene and 2-methyinaphthalene in soil sample SB-9 (0-2 ft). These
results suggest that the shallow soil along this pipe trench may also be impacted with petroleum

hydrocarbon compounds in excess of regulatory screening criteria.

Sump sediments are impacted with elevated concentrations of metals, including total chromium,
lead, arsenic, cadmium, and mercury. Testing for disposal purposes, removal and proper disposal
of sump sediment is necessary. Shallow soil directly beneath the sumps may be impacted by

petroleum hydrocarbons and metals.

Impacts to ground water above screening levels are limited to metals at one location (MW-2).
Standing water in the Boiler Room and residual coal materials do not-appear to have impacted
the site. Removal and proper disposal of these residual materials from the site should be

performed as part of redevelopment operations.

12
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3.0 Cleanup Goals and Objectives
3.1 Cleanup Goals

As discussed in Section 2.0 of this ABCA and presented in Tables 2 and 3, contaminants of
concern are present in on-site shallow soil, sump sediment, ground water, and standing water in

the subsurface Boiler Room at concentrations exceeding regulatory screening levels.

Currently, the site is planned as a future mixed use development with the potential for residential
or other sensitive uses. It has not been decided, although it is presumed for the purposes of this
ABCA that the existing buildings will be demolished during redevelopment. Therefore, H&H
has established cleanup objectives based on conservative assumptions of future site uses
including residential, school, or daycare uses. If only commercial uses are planned for the site,

less stringent cleanup goals will likely apply.

The primary cleanup objective for the site in the context of a Brownficlds redevelopment is to
reduce or prevént potential risk to future site workers and site users. The identified impacts to
soil and ground water pose a potential risk to site construction workers and future site users via
direct exposure and ingestion. Because VOCs have not been identified as primary contaminants

of concern, vapor intrusion is not a risk pathway of concern.
3.1.1 UST Closure Goals

The cleanup goals pertaining to the suspected UST at the site are based on DENR, Underground
Storage Tank Section Guidelines for Site Checks, Tank Closure, and itial Response and
Abatement, July 1, 2007, The UST guidelines address UST closure, release response, and
abatement activities that would apply to UST closure at the site. The UST guidelines also
establish Soil to Ground Water MSCCs, and health-based regulatory threshold levels for

13

SAAAA-Master Projects\Cily of Rakigh - RALWRAL-001500 E DavieWBCAVABCA doc Hart & H, ickman, PC




residential and industrial/commercial land uses. Based on available site data, H&II believes that

NC DENR UST Section will classify the suspect UST as low risk.

Although no impacts have currently been identified in the vicinity of the suspect UST, soil
impacts may be encountered during UST closure. If shallow soil impacts are discovered, the soil
will be evaluated using the NC DENR UST Section Guidance (July 1, 2007) and the applicable
cleanup goals based on the future use of the property. If the site will include residential or other

sensitive uses, the cleanup goals will be the most stringent in effect at that time through the UST

~ Section. If the site will be classified as industrial/commercial, the cleanup goals for UST-

impacted soil may be based on industrial/commercial soil cleanup levels specified in the NC

DENR UST Section Guidance (July 1, 2007.)

- 3.1.2 Non-UST Soil Cleanup Goals

Non-UST soil cleanup goals address the remediation of two identified on-site sources: 1) shailow
soil underlying the sumps, pipe trench, and area around soil boring SB-9, and 2) contingent soil

contamination that may be encountered during redevelopment construction activities,

Cleanup goals for soil impacted with contaminants from these sources, are based on the UST
Section Guidelines for the Investigation and Remediation of Contamination from Non-UST
Petroleum Releases (UST Section, July 1, 2007a). NC DENR background concentrations of

metals in soil will also be considered.
3.1.3 Sump Sediment Cleanup Goals

Sump sediment has accumulated in two interior sumps over a period of time. There is no
specific regulatory cleanup goal for the sump sediment, other than analytical requirements to

determine proper disposal of the material. Because total metals concentration of the sediment

14
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samples exceed the 20:1 rule, Toxic Characteristic Leaching Procedure (TCLP) testing must be

performed to determine if the sediment is characteristically hazardous. Results of TCLP analyses

will be compared with the threshold regulatory levels in EPA’s Maximum Concentration of

Contaminants for the Toxicity Characteristic to make the proper disposal determination.

3.1.4 Ground Water Cleanup Goals

Based on the results of the Phase ] ESA (H&H, May 22, 2006) and a search of the Wake County
Ground Water Information Management System (http/imaps.co.wake.ne. us/GIMS INT)

conducted for the Site Receptor Survey, private or public water supply wells are not located

within 1,000 feet of the subject site. Municipal water is supplied to the site and the site vicinity.

An urban creek is present approximately 300 feet to the south of the subject site’s southern
boundary at the intersection of B, Cabarrus Street and S. East Street. Because ground water
constituents are not present in excess of NC ground water standards and/or are not reported at the
down gradient edge of the property, migration of ground water constituents in significant

concentrations from the subject site to the creck is unlikely.

Depth to ground water at the site ranged from approximately 15 to 21 feet bgs in the three on-site
monitoring wells gauged in December 2006 and January 2007. Ground water was not
encountered in the borings drilled through the building concrete foundation down to a depth of
20 feet in SB-3. Consequently, it is not anticipated that ground water would be encountered
during site construction activities. Therefore, with respect to ground water, there is an
incomplete pathway for site construction/utility workers and the concentrations of detected

VOCs are below screening levels.
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Therefore due to the low concentrations and limited distribution of chemical constituents in
ground water, and the absence of ground water receptors, remediation of ground water is not

considered further within this ABCA and no cleanup goals are developed.

3.2 Summary of Cleanup Goals

Site cleanup goals will address the suspected UST and associated soil impacts; as well as non-
UST petrolenm constituents in shallow soil, and non-petroleum constituents in shallow soil.
Contaminated sump sediment, residual coal material, and standing water will be tested to
determine characteristics needed for off-site disposal. Ground water as currently characterized

does not require cleanup.
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4,0 Cleanup Alternatives Analysis

4.1 Cleanup-Alternatives Development

Based on the evaluation of assessment findings presented in this ABCA and our current
understanding of future site uses, H&H developed cleanup alternatives for the suspect UST;
shallow soil in the vicinity of the sumps, the pipe trench, the soil around SB-9; and contingent
soil impacts that may be discovered during site redevelopment. Alternatives for managing these

potential sources are discussed below.

4.2 Remedial Alternatives
The alternatives for mitigating the risks associated with contaminated soil at the subject site are

summarized and compared in Table 4. A brief discussion of each alternative is provided below.

No Action

A no-action alternative must be considered as part of the ABCA process. Because of the desire
to redevelop the subject site, State requirements for UST source removal or closure in place, and
the potential for direct exposure risks to future site workers and site users, the no-action

alternative was eliminated from further consideration.

Source Removal and Off-Site Disposal

Source removal and off-site disposal can be applied o contaminated sump sediment, residual
coal, and contaminated standing water in the Boiler Room, impacted shallow soil, and soil
associated with the suspected UST at the site. In addition, excavation and disposal of impacted
soil from unidentified sources may be necessary if such soils are encountered during construction

activities.
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Capping and/or Institutional Controls

Capping of contaminated soil is a viable remedial alternative that mitigates direct exposure risks
posed by contaminated soil. Capping can be used on its own or in concert with source removal
methods. Remedial capping materials can vary depending upon site considerations, but their
design can include asphaltic paving; layers of geotextile materials, clean fill materials with a
vegetated layer, or concrete slab building foundations, Capping is often an integral component in
Brownfield remedial actions and is often accompanied by land use restrictions (i.e. institutional

control) on the capped arca(s).

The properties of the existing concrete slab foundation at the subject site, if retained in the
redevelopment process, may allow it to be used as a cap for the subject site in lieu of excavating
shallow impacted soil from below the existing foundation. Alternatively, a new building

foundation could also serve the same purpose.

In-Situ Soil Remedial Methods

In-situ soil remedial methods are not considered applicable due to the limited volume of
impacted soil and shallow depth of contaminated soil. Therefore, in-situ soil remedial methods

are not considered further in this document.

4.3 Proposed Remedial Actions
On the basis of effectiveness, technical feasibility, and cost, and assuming potential future
residential or sensitive use of the subject site, H&H recommends a combination of remedial

épproaches as described below.

UST and UST-Related Impacted Soil

The suspect orphan UST must be addressed per NC DENR UST Section requirements. Because

ground water in the site vicinity is not used for drinking water purposes, municipal water is
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supplied to the site by the City of Raleigh, and currently available data do not suggest an
identifiable impact from the suspect UST, we anticipate that NC DENR will classify this as a low
risk site. However, because sampling was not conducted below the base of the suspect UST, it is
prudent to further evaluate this arca. Because there are subsurface utility lines, including a fiber

optic cable, within approximately one foot of the suspect UST, and it is in close proximity to the
| building, we do not recommend attempting to remove or further evaluate the suspect UST until

the sife is actively undergoing construction for redevelopment.

Auvailable options are to 1) close the UST in place, 2) remove the tank and impacted soil prior to
redevelopment, or 3) remove the tank and impacted soil during the active construction phase for
redevelopment. Excavation options will require relocating subsurface utilities, including the
fiber optic cable, Based on currently available data and UST regulations, it is not anticipated that

ground water remediation will be required.

If existing subsurface utilities will not be relocated for redevelopment purposes, the existing UST
méy be closed in place with approval of NC DENR in leu of excavation. In the event that the
UST and associated soil are removed, soil samples will be collected from the sidewalls and base
of the excavation for chemical analysis, and the excavation will be backfilled with clean fill. Soil
samples will be required to be analyzed for certain VOCs, SVOCs, pesticides, polychlorinated
biphenyls (PCBs), and/or selected metals depending upon the type of suspected contaminant. In
addition, a Limited Site Assessment (LSA) and associated monitoring well may be required at

the UST location if soil excavation does not remove all of the required soil contamination.

Shallow Impacted Soil

Impacied soil has been identified in the vicinity of SB-9 and may also be encountered beneath the
two interior sumps, along the associated pipe trench, and in other areas of the site during

redevelopment activitics. Previously un-assessed impacted soil that may be encountered during
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redevelopment will be characterized and compared to appropriate regulatory standards, and
managed using either 1) ex-situ technigues such as excavation and off-site disposal, or 2) manage
in place with capping and/or institutional controls, as appropriate. H&H has conservatively
assumed that excavation will include removal and off-site disposal of the upper two feet of soil

beneath the two sumps, the pipe trench, and the area surrounding SB-9 (Figure 6).

Site Ground Water

Due to the anticipation of a low risk classification for this sitc and limited ground water impact,
H&H does not recommend the remediation of contaminated ground water at the site.
Contaminated ground water, if encountered during construction activities, will need to be either
contained and disposed of off-site, or treated and discharged under local permitting regulations to

the local POTW. The appropriate approach will depend upon the volume of ground water that

will need to be addressed.

Sump Sedimeni

The primary objective is to remove the sump sediment from the two sumps, containerize and
properly dispose of the sediment off-site. To evaluate whether the sump sediment will be

managed and disposed of as a hazardous waste, TCLP analyses will be required.

Upon removal of the sediment, the base of the sumps will be inspected for cracks or other signs
of wear that could provide a pathway for metals or other chemical constituents to migrate from

within the sump to the subsurface.
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Residual Coal Removal

The site was formerly heated with one coal-fired boiler. The coal storage shed for the boiler is
located on the south side of the building adjacent to the Boiler Room. The base of the coal shed

is about 6.5 feet bgs and is assumed to be concrete.

The coal shed constitutes a confined space with limited ingress and egress, and the potential for
engulfment. Due to limited access to the interior of the shed, coal removal will require
dismantling the storage shed to obtain access to the coal. Costs for dismantling the shed are

excluded from this analysis.

Once accessible, the residual coal materials in the coal storage shed will be excavated, and
transported off-site for proper disposal. H&H estimates that residual coal and coal dust account
for approximately 25% to 30% of the volume of the coal shed, approximately one truck load of

material.

Upon removal of the residual coal, the base of the coal shed will be inspected for cracks and

other signs of wear that may-allow for the migration of materials to leach from the coal into the
subsurface beneath the coal shed. If this is the case, additional soil sampling for PAH
constituents in the soil beneath the coal shed will be undertaken. However, the presence of a roof
on the coal shed pi‘eyents rain water from percolating through the coal. Therefore, leachate
containing chemical constituents from the coal, such as PAHs, and subsequent migration of
contaminated leachate from the coal is considered unlikely. Shallow soil in the area surrounding

the coal shed was not found to contain PAHs in excess of method reporting limits,
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Standing Water Removal

Target chemical constituents reported above regulatory criteria in the standing water sample from
the Boiler Room were limited to lead in excess of NC 2L ground water standards. The source of

the lead is unknown.

If standing water is found in the Boiler Room upon cleanup activities, the water will be pumped
out and containerized for transportation and proper off-site disposal. Ii is anticipated that the

existing buildings will be demolished for redevelopment. However, if the Boiler Room will be
maintained after site redevelopment than the root cause of the flooding should be evaluated and

addressed.
4.4 Institutional and Engineering Controls

If residual impacted materials are left in place, institutional and engineering controls may be
required. Engineering controls can include the placement of barriers such as asphalt paving or
building foundations over these areas. Institutional controls are implemented when residual
contaminants in excess of regulatory threshold cleanup values remain at a site. This may include
a Notice of Residual Petroleum (NORP) through the NC DENR UST Section, which identifies
that petroleum constituents remain at a site and prohibits use of the site for residential purposes

and the use of site ground water.
4.5 Cost Estimate for Proposed Cleanup Alternative

Cost eétimates have been prepared for implementing remedial activities presented in this ABCA.
As presented in Table 5 and using the assumptions noted below, the estimated range in costs for
the recommended alternative is approximately $96,000 to $146,500, with an in place UST
closure, or $115,000 to $192,500, with the UST removal alternative, The ranges in costs are
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attributable to assumptions regarding the work to be performed, which are presented below. A

30% contingency item for unknown factors has been applied fo the base estimate for the site.

UST Closure

An area of approximately 60 square feet (12 ft x 5 ft) identified via a remote ground-penetrating
radar (GPR) survey under the sidewalk along E. Davie Street coincides with the suspect UST
location first noted on an historic Sanborn Map. It is located within approximately two feet of
the exterior wall of the former warchouse building and within one foot of a subsurface fiber
optics line. We presume that only one UST is located within this arca. Two options for
addressing the UST are estimated herein: 1) closure in place and 2) closure by removal of UST

and contaminated soil.

UST activity assumptions include that the UST does not exceed a 2,000-gallon capacity and
contains no more than 500 gallons residual water and petroleum sludge; fluids in excess of 500
gallons would be removed and disposed of at an additional cost at a unit rate of $0.40/gallon for

water about $1.00/gallon for sludge, and $100/hr for portal-to-portal vacuum truck service.

The closure in place low cost alternative assumes that the UST is accessible, the residual fluids in
the UST are within the volume limits noted above, and the UST would be filled with a foam fill
material. The high range cost closure in place alternative assumes that fluids and sludge are in

excess of 500 gallons with an upper limit of 2,000 gallons.

The low range cost for the UST removal alternative assumes that excavated contaminated soil -
from UST removal will not exceed 30 tons (1.5 tons/cy). Soil samples include up to two closure
samples and six confirmatory samples for analytica'l testing in accordance with NC DENR UST
Section Guidelines (July 1, 2007). The higher range cost assumes an additional 15 tons of soil
excavation, transportation, and disposal costs at a rate of $50/ton with additional backfill

replacement estimated at $20/ton, four additional soil samples for confirmatory analysis in
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accordance with DENR requirements. In addition there is the possibility that the UST was
previously closed in place and will require the removal, transportation and disposal of 10 cy of

contaminated tank fill sand. This cost is also included in the higher range estimate.

Other assumptions include that subsurface utilities will be relocated during redevelopment -
activities rendering the UST accessible without damaging structures and utilities during
excavation; geotechnical consultation, if necessary, to address issues related to tank removal (if
building not demolished) does not exceed $5,000; and ground water will not be encountered
during the excavation and closure of the UST. If impacts to ground water are suspected at the
time of tank removal or if all residual contaminated soil can not be removed; DENR may require
a LSA at the tank pit. Costs for an LSA have been included in the high range estimate for the

UST removal scenario only.

Sump Sediment/Sump Closure

Sump sediment removal costs assume TCLP testing and manual excavation of a total of 16 cubic
feet of sediment from the two interior (2 ft x 2ft x 2ft) sumps. We have assumed that excavated
sediment will be contained in one 55-gallon drum pending analysis and disposed of as a

hazardous wasie.

For the purposes of this estimate, we have assumed that the base of each of the sumps has been
compromised and constituents have leached into the underlying sub-soils. The cost estimate
includes the removal of three feet of soil (one bucket width) from the perimeter of each sump and
two feet of soil below the base of each sump. Actual excavation depths may vary based on field

screening and observations.

Shallow Impacted Soil
Non-UST related shallow impacted soil cleanup assumes the excavation, transportation, and non-

hazardous disposal of 85 cubic yards (cy) or 128 tons of contaminated soil (1.5 tons/cy),
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including three feet of soil laterally around each sump, SB-9 and the pipe trench (3-ft wide
backhoe bucket), and two feet of soil vertically based on field screening. Actual excavation
depths may vary based on field screening and observations during excavation. Excavated
material will be replaced with clean fill and mechanically compacted with the backhoe bucket,

Costs exclude compaction testing,

The low and high cost estimates for this task assume a range of from 100 tons (low estimate) to
250 tons (high estimate) of soil will be excavated, and from 25 to 38 post-excavation
confirmatory soil samples will be collected from the non-UST soil excavation areas and anaiyzed

for VOCs, SVOCs, and metals,

Residual Coal

Costs for removing residual coal material assumes 15 tons of residual coal at $62/ton loading,
transportation and disposal. The coai shed represents a confined space hazard as it has limited
ingress and egress, is not designed as inhabitable space, and presents an engulfment hazard and
will need to be demolished prior to residual coal removal. Costs exclude those necessary to

dismantle the shed to provide access to the coal.

Boiling Room Standing Water

Standing water in the Boiler Room, if encountered during the site cleanup activities, will be
pumped out, containerized, profiled and properly disposed of assuming one 55-gallon drum and
non-hazardous disposal. Costs exclude an evaluation of the root cause and remedy to prevent

standing water from accumulating in the Boiler Room.

Closure Report
Costs assume that there will be one Closure Report for all the tasks listed above.
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Contingent Areas of Impacied Soil

A contingency for encountering currently unidentified areas of impacted soil at the site has been
estimated based on excavating and disposing of 100 to 200 tons of non-hazardous soil plus

associated confirmation sampling and disposal sampling.
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Table 5

Summary of Estimated Cleanup Costs
Proposed Cleanup Alernative
500 E, Davie Street
Raleigh, North Carolina
H&H Job Ne, RAL-001

UST Closure in Place UST Removal
Estimated Costs Estimated Costs
Task Low Range High Range | Low Range Higl_l Range
Cleanup Plan & H&S Plan 5 4500 to $ 600018 4500 to $ 6,000
Source Removal & Off-site Disposal:

Sump Sediment & Sump Closure $§ 35000 to $ 7.00061$ 5000 .t0o $ 7,000

Shallow Impacted Soil $ 25000 to $ 35000]% 25000 to § 35000
Suspect UST Options: ‘

A. ClosureinPlace} 3 7,800 to §$ 95,5001 % - to $ -

B. Removal] § - to $ - $ 22,000 to $ 30,000

Limited Site Assessment] $ - to $ - $ - to § 15000

Residual Coal $ 2,500 to $ 350018 2,500 to $ 3,500

Standing Water - Boiler Room $ 700 to § 1,500 % 700 to h 1,500

Subtotal - Source Removal & Off-Site Disposal:} $ 45,500 to $ 62,500}% 59700 to $ 98,000

Closure Report $ 8500 to $ 10,000}S3 8500 to $ 10,000

Contingent Unidentified Areas of Impacted Soil $ 20,000 to $ 40,00018 20,000 to $ 40,000

Total Tasks:] $ 74,000 to $ 11250013 88,200 to § 148,000

Contingency (30%):] $§ 22,000 to $ 34000]8% 26800 o $ 44,500

Total Estimated Cost:] 8 96,000 to 8§ 146,500 | § 115000 o $ 192,500

Notes:

—

. Cleanup cost estimate assumptions are provided in Section 4.5.

. Source removal and off-site disposal will be performed according to NC and federal regulations.

. Impacted sump sediment will be excavated, profiled and transporied off-site for proper disposal.

2
3
4. Shallow impacted soit will be removed from below the base of the sumps, pipe trench ard area around SB-9.
h)

. Access to the UST is complicated by the presence of a communications line, including a fiber optic cable within

one to two feet of the suspect UST location, and by the proximity to the site building.

bl

costs are excluded from this estimate.

i

containerized, profited and transported off-site for proper disposal.

kg

accepted in lieu of an Initial Assessment Report and LSA. An LSA is included in the high range cost for the UST removal seenario,

SAAAA-Mastsr Projecis\City of Ralelgh - RALRAL-D0NS00 E Davis\ABCAVABCA Tablas

Saplember 13, 2007

The costs for the removal of the coal assume the dismantling of the coal shed to provide access; dismantling

Standing water in the Boifer Room if encountered during redevelopment activities will be

Reporting costs for the Closure in Place and low range in the UST removal scenarios assume the existing Phase Il SAR will be

Options for UST closure include closure in place (with NC DENR approval} or removal either before or during redevelopment activities.
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