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1 Introduction

This technical memorandum presents the field activities, analytical results, and data evaluation of the first vapor
intrusion monitoring event conducted during the remedial action-operation (RA-O) phase at Site 21, Industrial
Area, located at St. Juliens Creek Annex (SJCA) in Chesapeake, Virginia. This technical memorandum was prepared
under Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, Comprehensive Long-term Environmental
Action—Navy 1000, Contract Task Order WE47, for submittal to the SICA Tier | Partnering Team, consisting of
representatives from NAVFAC Mid-Atlantic, United States Environmental Protection Agency (USEPA) Region I,
and the Virginia Department of Environmental Quality.

2  Objectives

The overall objective of the vapor intrusion monitoring is to determine if changes in site conditions at Site 21
resulting from the ongoing groundwater remedial action (RA) or changes in building characteristics have created
the potential for inhalation risks to exceed regulatory targets within the occupied buildings or explosive hazards
beneath and/or within the occupied or unoccupied buildings. In order to achieve this objective, the SICA Tier |
Partnering Team developed an approach for conducting vapor intrusion monitoring during the Site 21 RA-O
phase and evaluating the results. This approach is documented in the Site 21 Vapor Intrusion Monitoring Uniform
Federal Policy (UFP)-Sampling and Analysis Plan (SAP) (CH2M HILL, 2011).

3 Site Description and Background

3.1 St. Juliens Creek Annex

SICA is approximately 490 acres at the confluence of St. Juliens Creek and the Southern Branch of the Elizabeth
River in the City of Chesapeake in southeastern Virginia (Figure 3-1). SJCA was one of the largest ammunition
depots in the United States involving wartime transfer of ammunitions to various other naval facilities. Non-
ordnance operations at SICA included degreasing operations; paint, machine, vehicle and locomotive
maintenance; pest control; battery, print, and electrical shops; boiler plant, wash rack, and fire-fighter training
operations; and storage of oil and chemicals

3.2 Site 21

Site 21 is located in a former industrial area in the south-central portion of SICA (Figure 3-1). Figure 3-2 presents
the current conceptual site model (CSM). The site vicinity, including the boundary, existing and demolished
buildings, and other site features, are shown on Figure 3-3. Although the site was initially identified as

Building 187 the Site 21 boundary was expanded, based on investigation data, to encompass the shallow
groundwater chlorinated volatile organic compound (CVOC) plume that underlies a number of nearby industrial
buildings. Buildings at Site 21 were historically used as machine, vehicle, and locomotive maintenance shops;
electrical shops; and munitions loading facilities. Outdoor areas were used for equipment and chemical storage.
Several of these buildings and/or their surrounding areas were designated as former Installation Restoration (IR)
sites (Sites 9, 10, 11, 12, 13, 14, 18, and Area of Concern E). Additionally, a fuel service station was previously
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located just south of Building 187. Two abandoned underground storage tanks (USTs) at the former service
station had a history of leakage. Following removal of the USTs and remediation of the associated groundwater in
the vicinity of the USTs, the UST site was closed under the state UST program (CH2M HILL, 2008).

The existing buildings and the Site 21 area are currently used for storage and maintenance activities.

Building 1556 was constructed in 1992 and is currently used as the warehouse for Fleet and Industrial Supply
Center, Norfolk Integrated Logistics Support. Many of the older buildings at the site have been demolished. A
storm sewer system runs through the site and drains to a downstream inlet (IR Site 2) to St. Juliens Creek
(Figure 3-3).

Shallow soils beneath Site 21 are generally fine- to coarse-grained sands, silty sands, or clayey sands of the
shallow Columbia aquifer. The Columbia aquifer extends to a depth of 14 to 20 feet (ft) below ground surface and
is underlain by the Yorktown confining unit. The Yorktown confining unit consists predominantly of relatively
impermeable silt and clay layers interbedded with quartz sands. The Yorktown confining unit is approximately

17 ft thick beneath the site. Shallow aquifer groundwater is generally encountered from 2 to 7 ft below ground
surface and flows to the southwest in the eastern portion of the site and to the southeast in the western portion
of the site, towards the storm sewer system east of Building 1556.

3.2.1 Summary of Previous Site 21 Environmental Activities

Several investigations, including a Remedial Investigation (RI) have been conducted for Site 21 in order to
characterize the nature and extent of contamination at the site. An approximately 8-acre CVOC plume in shallow
aquifer (Columbia aquifer) groundwater was delineated during the RI (Figure 3-4). The baseline Human Health
Risk Assessment (HHRA) conducted during the Rl identified trichloroethene (TCE), cis-1,2-dichloroethene (DCE),
vinyl chloride (VC), and 1,1-DCE as constituents of concern (COCs) for potable use of the Site 21 shallow aquifer
groundwater (CH2M HILL, 2008). Additionally, the HHRA identified potential risks above regulatory targets from
vapor intrusion using the Johnson and Ettinger Model (1991) to estimate concentrations of volatile organic
compounds (VOCs) in indoor air based on the concentrations of VOCs in groundwater. However, a site-specific
vapor intrusion investigation was recommended to further assess the potential current and future risks associated
with potential vapor intrusion based on concerns (e.g., shallow depth-to-groundwater) with the validity of the
vapor intrusion modeling performed as part of the HHRA.

An interim remedy was selected to address estimated risks above regulatory targets from potable use of Site 21
shallow aquifer groundwater while the potential vapor intrusion pathway for current and future building
occupants was further evaluated (NAFVAC, 2011). In situ chemical reduction and enhanced reductive
dechlorination (ERD) was selected as the interim remedy. The RA includes groundwater monitoring to evaluate
remedy effectiveness.

A vapor intrusion investigation, including collection and analysis of subslab vapor, indoor air, and outdoor air
samples, was conducted in 2009 to evaluate the potential for the migration of the CVOCs from shallow aquifer
groundwater to indoor air in overlying occupied buildings and to assess potential current and future risk to
building occupants from potential vapor intrusion. The investigation was documented in an Rl and Feasibility
Study (FS) Addendum (CH2M HILL, 2010). Significant vapor intrusion was not occurring, as indoor air and subslab
vapor constituent of interest (COI) concentrations were below regulatory targets for current or future industrial
workers or potential future residents as documented in the Rl and FS Addendum (CH2M HILL, 2010). However,
additional vapor intrusion monitoring and land use controls (LUCs) were recommended as a conservative measure
until the RA for shallow aquifer groundwater is complete.

The interim RA was initiated in November 2010 and is currently in the RA-O phase. RA-O phase groundwater
monitoring is currently being conducted on a semi-annual basis; however, the frequency may be adjusted as the
RA progresses. The interim RA will not change and will serve as the final remedy for the site since significant vapor
intrusion is not occurring, as documented in the Rl and FS Addendum. The Record of Decision documenting the
final selected remedy for the site was signed in October 2011 (NAVFAC, 2011). The LUCs have been implemented
to prohibit a change from current industrial building use to residential, child care, or elementary or secondary
school use; prohibit construction of new buildings; and prohibit activities that would compromise the integrity of
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the building envelopes without further evaluation and/or implementation of mitigation measures. The initial LUC
boundaries, based on the Rl data, are shown on Figure 3-5.

3.2.2 Vapor Intrusion Monitoring Approach

Due to the potential for concentrations of TCE dechlorination daughter products and methane and hydrogen
sulfide gases to temporarily increase during groundwater treatment at Site 21, the SICA Partnering Team
developed an approach for conducting vapor intrusion monitoring for the buildings included in the building LUC
boundary after each RA-O phase groundwater monitoring event (currently conducted semi-annually) until the RA
for shallow aquifer groundwater is completed. Increases in TCE dechlorination daughter products are expected
throughout the life of the RA. Likewise, the generation of methane and hydrogen sulfide may increase after the
injections of biological substrate and may persist throughout the life of the RA; however, the highest
concentrations of methane and hydrogen sulfide are expected to be generated within 18 months after ERD
injection and then taper off. It should be noted that hydrogen sulfide generation is expected to be attenuated
with iron and it is likely that hydrogen sulfide detections could be limited or not even detected. There could be
the potential for concentrations of vapor intrusion COls (TCE, TCE dechlorination daughter products, and
hydrogen sulfide) to increase, volatilize from the shallow groundwater CVOC plume, migrate through the vadose
zone beneath the building, and trigger a re-evaluation of the vapor intrusion pathway. Increased concentrations
of explosive hazard COls (methane and hydrogen sulfide) may result in an explosive hazard if concentrations
accumulate in the subslab or enter the buildings above target levels. Because a LUC prohibiting a change in the
use of site buildings from industrial to residential, child care, or elementary or secondary school use, unoccupied
buildings located within the building LUC boundary (Buildings 54, 63, 68, and 81) are not monitored at this time
for inhalation risks resulting from vapor intrusion. However, due to the acute nature of the potential explosive
hazard, the unoccupied buildings are included in the explosive hazard monitoring.

The environmental questions to be answered during the vapor intrusion monitoring are:

e Have changes in site conditions resulting from the groundwater RA or changes in building characteristics
resulted in a basis to re-evaluate the potential inhalation risks from vapor intrusion into the occupied
buildings?

— Areinhalation risk COls present in indoor air at concentrations that exceed project action limits (PALs)?

— If inhalation risk COls are present in the indoor air at concentrations that exceed PALs, are those
concentrations the result of vapor intrusion?

e Have changes in site conditions resulting from the groundwater RA resulted in explosive hazards at the site
buildings?

— Are explosive hazard COls present in the subslab vapor of the occupied buildings or the indoor air of the
unoccupied buildings at concentrations that exceed their respective PALs?

0 If explosive hazard COls are present in the subslab vapor of the occupied buildings at concentrations
that exceed the subslab vapor PALs, are explosive hazard COls present in the indoor air of the
occupied buildings at concentrations that exceed the indoor air PALs?

— If explosive hazard COls are present in the indoor air at concentrations that exceed PALs, are those
concentrations the result of vapor intrusion?

The decision trees presenting the approach for conducting the vapor intrusion monitoring and evaluating
inhalation risks and explosive hazards are presented in Figures 3-6 and 3-7, respectively. In order to determine if
site conditions resulting from the groundwater RA or changes in building conditions have resulted in a basis to re-
evaluate the potential inhalation risks from vapor intrusion into the occupied buildings or explosive hazards at the
site buildings, vapor intrusion monitoring is being conducted following each RA-O phase groundwater monitoring
event. The amount of data collected during each vapor intrusion monitoring event will depend upon the results of
the RA groundwater data and the decision trees (Figures 3-6 and 3-7). At a minimum, each vapor intrusion
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monitoring event will consist of refinement of the building surveys to identify potential new vapor intrusion
pathways, changes in building use, and if COIl sources are present in buildings.

4 Investigation Activities

Prior to conducting the first RA-O phase vapor intrusion monitoring event, in April 2011 an additional subslab
vapor probe was installed in Building 47 and baseline explosive hazard COIs measurements were collected before
ERD injections were initiated at the site. These additional activities are documented in this technical
memorandum. The first RA-O phase vapor intrusion monitoring event was conducted in two phases between
January and February 2012. Phase 1 activities consisted of completion of building surveys and measurement of
explosive hazard COls. Phase 2 activities consisted of collection of indoor air samples. The field activities were
conducted in accordance with the SAP (CH2M HILL, 2011). Copies of the field notes are provided in Attachment A.
Representative photographs are provided in Attachment B.

4.1 Subslab Vapor Probe Installation

One subslab vapor probe (SV10) was installed in Building 47 at the location proposed in the SAP (Figure 4-1). Prior
to installation of the probe, a utility clearance of the location was performed. Ground-penetrating radar was
employed to identify, mark, and differentiate between any underground utilities, conduit, rebar, post-tension
cables, wire mesh, and other non-conductive targets within 2 by 2 feet around and 2 feet below the proposed
subslab vapor probe drill points in the concrete slab. The utility clearance activities were overseen by a member of
the field team.

The subslab vapor probe was constructed of a stainless steel Swagelok gas tight fitting (a length of
one-quarter-inch stainless steel tubing, a probe union, a sampling union, and a probe cap). The probe was
installed by drilling through the building foundation with a rotary hammer drill and securing the probe in place by
emplacing Portland cement into the hole so that the probe was flush with the foundation. The end of the probe
was installed within 2 inches of the bottom of the foundation. The cement was allowed to dry for 24 hours, after
which time a helium leak check was performed to ensure the probe was installed correctly. The leak check did not
detect helium, indicating the seal around the probe was sufficient to prevent leakage between subslab and
ambient air. The subslab vapor probe installation information is provided in Table 4-1.

4.2 Groundwater Data Review

The results of the first RA-O phase groundwater monitoring event conducted in December 2011 (Shaw, 2012)
were evaluated to determine if the concentrations of the COls in groundwater had increased by a factor of 3 since
the baseline RA groundwater monitoring event. The evaluation indicated that concentrations of VC in the
groundwater at several monitoring wells had increased from the baseline concentrations by a factor of three or
more. Therefore, it was determined that indoor air samples should be collected in the occupied buildings
following the building surveys.

4.3 Building Surveys

Building surveys were conducted for the occupied and unoccupied buildings located within the building LUC
boundary, approximately two weeks prior to collection of the indoor air samples. The building surveys were
conducted in accordance with the CH2M HILL field standard operating procedure, Conducting Building Surveys for
Vapor Intrusion Evaluation (CH2M HILL, 2011). Building characteristics and conditions pertinent to vapor intrusion
were documented in the building surveys. Such items included building use and occupancy, building dimensions,
floor/foundation type and condition, typical operation of the heating, ventilation, and air conditioning system,
and the presence of preferential pathways or chemicals.
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4.4 Explosive Hazard COIls Measurement

The subslab vapor and indoor air of the occupied buildings were measured for the explosive hazard COls,
methane and hydrogen sulfide, prior to initial implementation of ERD to serve as a baselinel. The subslab vapor
measurements were collected from every subslab vapor probe installed in the buildings. The indoor air
measurements were co-located with the subslab vapor probes, and an additional indoor air measurement was
collected from the location identified in the SAP (1AQ09).

During Phase 1 of the first RA-O phase vapor intrusion monitoring, the subslab vapor of the occupied buildings
and the indoor air of the unoccupied buildings were measured for the explosive hazard COls. The subslab vapor
measurements were collected from the same locations that were measured during the baseline event. The indoor
air measurements were collected from the number of locations identified in the SAP: two locations in Building 54
and three locations in Buildings 63, 68, and 81. The measurement locations are shown on Figure 4-1.

The explosive hazard COls, methane and hydrogen sulfide, were measured using a real-time analyzing instrument,
a GEM 2000Plus. Three readings were collected from each indoor air location and the most conservative was
recorded. The subslab vapor probes were leak tested prior to measuring the subslab vapor. At each probe, Teflon-
coated tubing was attached to the probe and the subslab vapor was purged into a 1-L tedlar bag, which was
connected to a GEM 2000Plus via Teflon-coated tubing. Prior to recording measurements, one tube connection
volume was purged and the most conservative reading for each constituent was recorded following the initial

30 seconds of purging.

4.5 Indoor Air Sampling

Indoor air samples were collected from six locations in Building 1556 and four locations in Building 47, as
proposed in the SAP (Figure 4-1).

The indoor air samples for all inhalation COls except for hydrogen sulfide were collected over an approximately
24-hour period in 6-L SUMMA canisters equipped with flow controllers. The SUMMA canisters were placed 2 to 5
feet above the ground surface to capture the breathing zone. The SUMMA canisters were placed at the sampling
location, turned on, and checked after 20 hours to ensure that the canister pressure did not reach zero before the
24-hour timeframe. The indoor air sampling information is provided in Table 4-2 and the indoor air field data
sheets are provided in Attachment A. Quality control (QC) samples were collected in accordance with Worksheet
#12-2 of the UFP-SAP (CH2M HILL, 2011) (one duplicate indoor air sample was collected).

The indoor air samples for hydrogen sulfide were collected over an approximately 5-minute period in 1-L tedlar
bags. A vacuum pump with Teflon-coated tubing was used to collect indoor air into the tedlar bags. The pump was
equipped with flow controllers set to collect samples at a desired flow rate of 200 ml/min over a period of 5
minutes. The samples were collected at breathing level (2 to 5 ft above the slab or ground surface) to reflect the
type of air present at breathing level.

The indoor air samples were shipped under standard chain-of-custody procedures to Environmental Conservation
Laboratories for VOC analysis by Method TO-15. The indoor air samples were analyzed for the list of COIs
identified in the UFP-SAP (CH2M HILL, 2011).

4.6 Data Management

Field samples and their corresponding analytical tests were recorded on executed chain-of-custody forms, which
were submitted with the samples to the laboratory. Chain-of-custody entries were checked against the site-
specific project instructions and work plans to verify that all designated field samples were collected and
submitted for the appropriate analysis. Upon receipt of the samples by the laboratories, a comparison to the field

1 Explosive hazard monitoring of the unoccupied buildings was added to the approach developed in the SAP following initiation of ERD; therefore, due to
potential safety concerns associated with installation of subslab vapor probes in the unoccupied buildings in the event explosive gases have been generated

from the ERD, the monitoring was limited to indoor air in the occupied buildings.
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information to verify that each sample was analyzed for the correct parameters and appropriate quality assurance
(QA)/QC samples were collected.

5 Data Evaluation

5.1 Data Validation and Usability

All of the inhalation risk COls indoor air data were internally validated by CH2M HILL. During the data validation
process, QA/QC criteria established in the SAP or in the analytical method were used to evaluate the data quality
in a process similar to that outlined in Contract Laboratory Program Region Ill Modifications to National
Functional Guidelines for Organic Data Review, Multi Media Multi Concentration (USEPA, 1994). A data usability
assessment of the validated data was performed to evaluate the overall measurement performance results
(reliability), and their potential effects on data availability for decision-making. The data usability assessment
determined that the laboratory reporting limits met the requirements of the SAP, and the entire dataset is
available for use, exceeding the data completeness goal of 95 percent. The data usability assessment is provided
in Attachment C.

5.2 Data Evaluation

The data have been evaluated in accordance with the decision trees developed in the SAP. Figure 3-6 presents the
decision tree to for evaluating potential inhalation risks and Figure 3-7 presents the decision tree for evaluating
potential explosive hazards. The PALs used in the evaluation were developed in the SAP (CH2M HILL, 2011).

5.2.1 Building Surveys

Completed building survey forms are presented in Attachment D. Photographs of the buildings are presented in
Attachment B. No new building uses or significant pathways were identified in the occupied buildings during the
building surveys. Summaries of the characteristics of the occupied buildings are provided below.

Building 47 is primarily used for storage and some mechanical work. Approximately 20 employees access the
building and work 1 to 2 hours per day inside. A three-dimensional CSM of Building 47 is provided as Figure 5-1.
Building 47 is a single-story building constructed of corrugated steel exterior walls over wood. The interior
consists mainly of open bay storage with several interior offices constructed of drywall. The roof has several leaks
and two non-functioning fans positioned over the central portion of the building. The building is approximately
125 feet wide, 180 feet long, and 30 feet tall. The foundation of the building includes an approximately
10-inch-thick concrete slab on grade. Based on the understanding of site geotechnical conditions, it is believed
the building foundation may also include piles. The slab is mostly in good condition but cracks and damage were
observed in some locations. Multiple expansion joints are present, mostly in good condition. The building contains
one bay door on the north side, two bay doors on the east side, and one bay door on the west side of the building.
All or some of these bay doors remain open during working hours. There is no functioning central air handling
system in the building.

Building 1556 is the Fleet Industrial Supply Center Norfolk Integrated Logistics Services, where approximately 50
employees work 8 hours per day, five days per week. A 3-dimensional CSM of Building 1556 is provided as
Figure 5-2. The majority of the building is one-story, though a second story is present at the southern end of the
building. It is constructed of commercial fiberglass and corrugated metal walls and a corrugated metal roof. The
building is approximately 245 ft wide, 410 ft long, and 50 ft tall. The building is constructed on a 10-inch-thick
concrete slab on a pile-supported foundation. NAVFAC drawings for Building 1556 indicate 4 inches minimum
porous fill and moisture and/or gaseous vapor barrier under the slab (Whitman, Requardt, and Associates, 1992;
NAVFAC drawing no. 4224388) (Attachment E), a likely barrier inhibiting/preventing COIl vapor intrusion into the
building. The slab is mostly in good condition, but cracks have been observed in some locations. Multiple
expansion joints are present in the larger warehouse portion of the building. There are several potential vapor
intrusion entry points (cracks, drains, conduits, and so forth) in the building slab. An elevator, including a subslab
pit and shaft, connecting the first and second stories is located on the south end of the building. However, vapor
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intrusion within the elevator shaft may not be significant because a NAVFAC drawing (Whitman, Requardt, and
Associates, 1992; NAVFAC drawing no. 4224374) (Attachment E) indicates that a waterproof layer is present on all
sides of the pit, COC concentrations are low in the area, and the waterproofing layer may also provide a barrier
for vapor intrusion. According to Bill Landon of NAVFAC Mid-Atlantic, based on a discussion with the Building 1556
elevator inspector, groundwater has not been observed in the pit during any of the regularly conducted elevator
inspections (CH2M HILL, 2010), indicating the waterproofing layer is effectively preventing groundwater intrusion.
In addition, the lack of groundwater inside the elevator shaft is evidence that volatilization directly from
groundwater into the interior air is not a source of COls. There is one large bay door on the north end of the
building and three large bay doors on the east side of the building. All or some of these bay doors remain open
during working hours to allow propane- and electric-powered forklifts access. Roof-top air handling units provide
ventilation for the building.

5.2.2 Explosive Hazard COIls Measurements

No explosive hazard COls were detected during the baseline field measurement event (Tables 5-1 and 5-2). The
only explosive hazard COIl detected during the first RA-O phase vapor intrusion monitoring event was hydrogen
sulfide in the indoor air of unoccupied Building 63 (measurement location 1A19, shown on Figure 4-1). This
detection (0.2 part per million by volume [ppmv]) was below the hydrogen sulfide explosive hazard COI PAL (4,000
ppmv) (Table 5-1). The explosive hazard COl measurements are provided in Attachment A.

5.2.3 Inhalation Risk COls Samples

Three inhalation risk COls, 1,2-dichloroethane (DCA), cis-1,2-DCE, and TCE, were detected in the indoor air

(Table 5-3 and Figure 5-3). 1,2-DCA was detected in two of the samples collected in Building 47 (IAO7 and I1A08) at
a maximum concentration of 2 micrograms per cubic meter (pug/m?3), which is below the inhalation risk PAL of

4.7 pug/m?>. Cis-1,2-DCE was detected in one sample collected in Building 47 (IA07) at a concentration of 3 ug/m?;
however, an inhalation risk PAL was not established for cis-1,2-DCE. TCE was detected at one location in

Building 1556 (1A09) at a concentration of 4 pg/m?, which is below the PAL of 61 pg/m?.

5.2.4 Uncertainties

Quantitation Limits

Although 1,2-DCA was only detected in two of the indoor air samples, the laboratory’s limit of detection (LOD)
(10 ug/m?) was above the inhalation risk PAL (4.7 pg/m?®). However, the detection limit (DL) (4 pg/m’) was lower
than the PAL. Therefore, it is unlikely that this uncertainty impacted the outcome of the investigation.

Although hydrogen sulfide was not detected in the indoor air samples analyzed by the laboratory, the laboratory’s
LOD (7 pg/m?®) was above the inhalation risk PAL (2.9 ug/m?). However, the DL (3.7 pg/m?>) was only slightly higher
than the PAL. Therefore, there is minimal uncertainty associated with the absence of hydrogen sulfide in the
indoor air above its PAL.

Constituents without PALs

One constituent, cis-1,2-DCE, does not have a PAL because a regional screening level (RSL) (USEPA, 2011) does not
exist for this constituent. Cis-1,2-DCE was detected at one of the ten indoor air sample locations (IA07 in

Building 47). Cis-1,2-DCE would have to be either significantly more toxic or have a higher concentration than
other VOCs in order for the detected concentrations of cis-1,2-DCE to be a risk driver for this vapor intrusion
investigation. The toxicity of cis-1,2-DCE from the inhalation pathway is unknown, which is why cis-1,2-DCE does
not have an RSL (USEPA, 2011). The concentration of the cis-1,2-DCE detection (3 pg/m?) was similar to the
concentrations of the other detections (ranged from 2 pg/m?>to 4 pg/m?). Therefore, although no PAL is available
for cis-1,2-DCE, the detected concentration of cis-1,2-DCE is unlikely to affect the conclusions of the vapor
intrusion evaluation.

Background Sources

No background samples were collected during the first RA-O phase vapor intrusion monitoring event. Therefore,
background source contribution to the COls detected in the indoor air is unknown.
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6 Conclusions and Recommendations

6.1 Conclusions

No new significant vapor intrusion preferential pathways were identified during the building surveys of the
occupied buildings. However, changes in site conditions resulting from the groundwater RA (an increase in
concentrations of VC in the shallow aquifer groundwater from the baseline to the first RA-O phase groundwater
monitoring event conducted in December 2011 by a factor of 3 or more) resulted in the need to re-evaluate
potential inhalation risks from vapor intrusion into the occupied buildings. Therefore, indoor air samples were
collected in the occupied buildings. Neither of the detected inhalation risk COls that have inhalation risk PALs
exceeded their PAL. Although cis-1,2-DCE does not have a PAL and was detected in the indoor air, it was detected
at a concentration similar to the other detected constituents and is unlikely to affect the conclusions of the vapor
intrusion evaluation. Although hydrogen sulfide was not detected in the indoor air samples collected and analyzed
by a fixed laboratory to evaluate potential inhalation risks, there is minimal uncertainty associated with its
absence above its inhalation risk PAL since the laboratory’s LOD was only slightly above the inhalation risk PAL.
However, based on the low frequency and magnitude of the inhalation risk CQOls, vapor intrusion is not occurring
at the occupied buildings at concentrations that may result in an inhalation risk above the PALs as a result of
changes in building characteristics or the groundwater RA.

No explosive hazard COls were detected during the baseline monitoring. During the first RA-O phase vapor
intrusion monitoring event, there was only one explosive hazard COI detection. The detection was in the indoor
air of an unoccupied building and was well below its explosive hazard PAL. Therefore, changes in site conditions
resulting from the groundwater RA have not resulted in explosive hazards at the site building.

6.2 Recommendations

In accordance with the vapor intrusion monitoring approach developed in the SAP, vapor intrusion monitoring is
required until the shallow groundwater COC concentrations in all monitoring wells within 100 feet of a building
within the building LUC boundary are equal to or less than shallow groundwater cleanup levels for three
consecutive RA-O phase groundwater monitoring events. Therefore, because groundwater data from only one RA-
O phase groundwater monitoring event were considered, additional vapor intrusion monitoring is recommended
for the buildings within the building LUC boundary (Figure 4-1). Since indoor air data were collected during this
vapor intrusion monitoring event, the groundwater data from the second RA-O phase groundwater monitoring
event should be evaluated to determine of the concentrations have increased by a factor of three or more since
the first RA-O phase groundwater monitoring event. The results of that evaluation will be used to determine if
indoor air samples should be collected following the building surveys that will be updated during the second RA-O
phase vapor intrusion monitoring event.

In accordance with the explosive hazard monitoring approach developed in the SAP, measurements of the
explosive hazard COls are required after ERD injections until concentrations in all measurements collected in a
building are less than the PALs for three consecutive RA-O phase vapor intrusion monitoring events. Therefore,
because only one RA-O phase vapor intrusion monitoring event has been conducted, explosive hazard COI
measurements should be collected and evaluated in accordance with the explosive hazard monitoring decision
tree during the next RA-O phase vapor intrusion monitoring event.

Additionally, it is recommended that the vapor intrusion monitoring SAP be revised in order to update the PALs as
a result of a change in the RSLs for TCE since the time the SAP was finalized. The current inhalation risk PAL is
based on the November 2010 cancer RSL because a non-cancer RSL was not agreed to at that time. Since the
development of the SAP, the cancer RSL for indoor air was changed from 6.1 pg/m? to 3 pg/m? and a non-cancer
RSL of 8.8 pg/m? was established. However, because the PALs for non-cancer RSLs in the SAP are adjusted RSL
values to account for accumulative effects to target organs (divided by the number of non-cancer COls), TCE’s RSL
of 8.8 ug/m?* would be divided by 4 to establish a PAL of 2.2 ug/m?. Therefore, revision of the TCE PAL to

2.2 ug/m3 is recommended for future vapor intrusion monitoring events.
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Legend Figure 3-3
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TABLE 4-1

Indoor Air Sampling Information
Technical Memorandum: Site 21 Remedial Action-Operation Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex
Chesapeake, Virginia

Building Slab Depth Probe Depth Installation
Number Sample Location (inches) (inches) Installation Date Time
47 SJS21-SV10 6 4 4/8/2011 11:45
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TABLE 4-2

Indoor Air Sampling Information
Technical Memorandum: Site 21 Remedial Action-Operation Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex
Chesapeake, Virginia

Building

Flow Controller

Sample Start

Initial Canister

Sample End

Final Canister

Sample Location Sample ID Canister ID Sample Start Time Sample End Time
Number ID Date Pressure (" Hg) Date Pressure (" Hg)
SJS21-1A06 SJS21-1A06-12A JS-079 JAX-R-12 2/12/2012 11:05 -28 2/13/2012 13:09 -9
47 SJS21-1A07 SJS21-1A06-12A JS-068 JAX-R-15 2/12/2012 11:08 -30 2/13/2012 7:00 -0.5
SJS21-1A08 SJS21-1A06-12A JS-066 JAX-R-55 2/12/2012 11:12 -32 2/13/2012 13:02 -8.75
SJS21-1A10 SJS21-1A06-12A JS-094 JAX-R-62 2/12/2012 11:05 -30 2/13/2012 13:06 -7.5
SJS21-1A01 SJS21-lA01-12A JS-071 JAX-R-53 2/12/2012 10:55 -30 2/13/2012 9:55 -5
SIS21-1A02 SJS21-1A02-12A JS-064 JAX-R-02 2/12/2012 10:53 -29.5 2/13/2012 12:45 -6
SJS21-1A02-12AP JS-078 JAX-5-56 2/12/2012 10:53 -30 2/13/2012 12:45 -8
1556 SJS21-1A03 SJS21-1A03-12A JS-084 JAX-R-60 2/12/2012 10:49 -30 2/13/2012 9:33 -5
SJS21-1A04 SJS21-1A04-12A JS-067 JAX-R-52 2/12/2012 10:48 -30 2/13/2012 12:24 -7
SJS21-1A05 SJS21-1A05-12A JS-040 JAX-R-03 2/12/2012 10:46 -28 2/13/2012 6:48 -5
$JS21-1A09 5JS21-1A09-12A J5-083 JAX-R-64 2/12/2012 10:51 -30 2/13/2012 12:50 -14
Notes:

One duplicate indoor air sample was collected at sample location SJS21-1A02
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TABLE 5-1

Indoor Air Explosive Hazard Constituents of Interest Measurements

Technical Memorandum: Site 21 Remedial Action-Operation Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex

Chesapeake, Virginia

Indoor Air-
Explosive Hazard Measurement Station Name Explosive SJS21-1A01 SJS21-1A02 SJS21-1A03 5JS21-1A04 5JS21-1A05 5J521-1A06 SJS21-1A07 SJS21-1A08 5JS21-1A09 SJS21-1A10 SJS21-1A11 SJS21-1A12 SJS21-1A13 SJS21-1A14 SJS21-1A15 SJS21-1A16 SJS21-1A17 SJS21-1A18 SJS21-1A19 SJS21-1A20 SJS21-1A21
Measurement Date Hazard PAL || Apr-11 | Jan-12 | Apr-11 [ Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 [ Jan-12 | Apr-11 [ Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 [ Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12
Chemical Name
\Volatile Organic C ds (ppmv)
Hydrogen Sulfide 4,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0 0|
Methane 5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|
Notes:

Bold indicates detection
ppmv - parts per million by volume
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TABLE 5-2

Subslab Vapor Explosive Hazrad Constituents of Concern Measurements

dum: Site 21
St. Juliens Creek Annex

Technical M

Chesapeake, Virginia

Jial Action-Operation Phase Vapor Intrusion Monitoring Event 1

Subslab Vapor-
||Exp|osive Hazard Measurement Station Namg[ n SJS21-5V01 SJS21-5V02 SJS21-5V03 SJS21-SV0o4 SJS21-5V05 SJS21-SV06 SJS21-Sv07 SJS21-SV08 SJS21-SV10
Measurement Date Hazard PAL Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12 | Apr-11 | Jan-12
Chemical Name
\Volatile Organic Compounds (ppmv)
Hydrogen Sulfide 4,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
Methane 5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Notes:

ppmv - parts per million by volume
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TABLE 5-3
Indoor Air Analytical Results

Technical M

dum: Site 21 di

St. Juliens Creek Annex

Chesapeake, Virginia

| Action-Operation Phase Vapor Intrusion Monitoring Event 1

Sample Name L"'T°:’A:j o SIS21-1A01-12A | SIS21-1A02-12A | SIS21-1A02P-12A | SIS21-IA03-12A | SIS21-1A04-12A | SIS21-1A05-12A | S1S21-IA06-12A | 51S21-IA07-12A | SIS21-1A08-12A | SIS21-IA09-12A | SIS21-1A10-12A
nhalation Ris|

Sample Date PAL 2/13/2012 2/13/2012 2/13/2012 2/13/2012 2/13/2012 2/13/2012 2/13/2012 2/13/2012 2/13/2012 2/13/2012 2/13/2012

Chemical Name

Volatile Organic Compounds (ug/m3)

1,1-Dichloroethene 293 ou ou ou ou ou ou ou ou ou ou ou

1,2—Dich|oroethane2 4.7 ou ou ou ou ou ou ovu 2) 2) ou ou

cis-1,2-Dichloroethene’ - ou ou ou 10U 10U 0u ou 3) ou 10U ou

trans-1,2-Dichloroethene 87 ou ou ou 10U 10U 10U ou 10U ou 10U ou

Trichloroethene 61 13U 13U 13U 13U 13U 13 U 13U 13 U 13U 4] 13U

Vinyl Chloride 28 6U 6 U 6U 6 U 6 U 6 U 6U 6 U 6U 6U 6U

Hydrogen Sulfide 2.9 7U 7U 7U 7U 7U 7U 7 U 7U 7 U 7U 7U

Notes:
lDuplicate sample

2Although the LOD was higher than the PAL, the DL (4

ug/m3) was lower than the PAL.

3A PAL has not been established for cis-1,2-DCE because
an inhalation toxicity value, and consequently an RSL,
does not exist for cis-1,2-DCE. Note that concentrations
of cis-1,2-DCE would likely need to be significantly higher
than the other CVOCs (such as trans-1,2-DCE) for this to

result in a significant uncertainty.

Bold indicates detection

J - Analyte present between LOQ and DL
U - Analyte not detected above the DL
ug/m3 - microgram per cubic metet
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Indoor, Outdoor, and Crawl Space Air Sampling Log - Canister Method
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Attachment B




Building 47

Photo 1 - January 30, 2012
Building 47: Garage and storage area

6/4/2012



6/4/2012

Photo 2 — January 30, 2012
Building 47: Storage area

Photo 3 - January 30, 2012
Building 47: Seating area and storage area in the center of the building




6/4/2012

Photo 4 - January 30, 2012
Building 47: Exercise area located in the center of the building

Photo 5 - January 30, 2012
Building 47: Caged-off storage area in center of the building; containing flammable lock box #1 and #2




6/4/2012

Photo 6 —January 30, 2012
Building 47: Locker room in center of the building

Photo 7 —January 30, 2012
Building 47: Supply room




Photo 8- January 30, 2012
Building 47: Storage area

Photo 9 — January 30, 2012
Building 47: Missing portion of slab

6/4/2012



6/4/2012

Photo 10 — February 13, 2012
Building 47: Cut in slab outside of breakroom

Building 54




6/4/2012

Photo 11 - January 30, 2012
Building 54: Steam pipe discharge on northeast corner of building

Photo 12 — January 30, 2012
Building 54: Outside view of building




6/4/2012

Photo 13 —January 30, 2012
Building 54: Inside view of building

Photo 14 — January 30, 2012
Building 54: Inside view of building with hand crafted office space




6/4/2012

Photo 15 — January 30, 2012
Building 54: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard
b

Photo 16 — January 30, 2012
Building 54: Steam pipe construction




6/4/2012

Building 63

Photo 17 — January 30, 2012
Building 63: Steel plates covering discharge area
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6/4/2012

Photo 18 — January 30, 2012
Building 63: Floor grates at discharge area

Photo 19 — January 30, 2012
Building 63: Steel plates covering grates in the floor
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6/4/2012

Photo 20 - January 30, 2012
Building 63: Steel plates covering grates in the floor

Photo 21 - January 30, 2012
Building 63: View of building ceilings
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6/4/2012

Photo 22 - January 30, 2012
Building 63: Drainage in shower/decontamination area

Photo 23 - January 30, 2012
Building 63: High pressure water system; pipes penetrate slab
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6/4/2012

Photo 24 — January 30, 2012
Building 63: Main floor; located about 1.5 ft below ground surface

Photo 25 - January 30, 2012
Building 63: Storage area
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6/4/2012

Photo 26 — January 30, 2012
Building 63: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard

Photo 27 — January 30, 2012
Building 63: Measurement of methane in indoor air to assess potential explosive hazard
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Photo 28 — January 30, 2012
Building 63: Loading dock area

Photo 29 - January 30, 2012
Building 63: Outside view of building

6/4/2012
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6/4/2012

Photo 30 - January 30, 2012
Building 63: Outside view of building

Photo 31 - January 30, 2012
Building 63: Loading dock area outside of building
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Building 68

Photo 32 - January 30, 2012
Building 68: Outside view of building

6/4/2012
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6/4/2012

Photo 33 —January 30, 2012
Building 68: Sub-foundation drainage access

Photo 34 — January 30, 2012
Building 68: Outside view of building
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6/4/2012

Photo 35 — January 30, 2012
Building 68: Open pipe penetrating slab

Photo 36 — January 30, 2012
Building 68: Abandoned storage unit inside building
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6/4/2012

Photo 37 - January 30, 2012
Building 68: Abandoned storage room

Photo 38-January 30, 2012
Building 68: High voltage machinery; without power

21



6/4/2012

Photo 39 — January 30, 2012
Building 68: Abandoned storage room inside building

Photo 40 — January 30, 2012
Building 68: Office space with hand-crafted office located above

22



6/4/2012

Photo 41 - January 30, 2012
Building 68: Exposed pipes penetrating the slab

Photo 42 — January 30, 2012
Building 68: Hand-crafted office located on “2M floor”
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6/4/2012

Photo 43 — January 30, 2012
Building 68: Hand-crafted office located on “2" floor”

Photo 44 — January 30, 2012
Building 68: Abandoned restroom
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6/4/2012

Photo 45 — January 30, 2012
Building 68: Hand-crafted office located on “2" floor”

Photo 46 — January 30, 2012
Building 68: Storage area

25



6/4/2012

Photo 47 — January 30, 2012
Building 68: Steel plate covering subflooring pipes

Photo 48 — January 30, 2012
Building 68: Storage area
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Photo 49 —January 30, 2012
Building 68: Abandoned office area

Photo 50 — January 30, 2012
Building 68: Abandoned office area

6/4/2012
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6/4/2012

Photo 51 — January 30, 2012
Building 68: Steel plate covering subflooring pipes

Photo 52 — January 30, 2012
Building 68: Abandoned office area
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6/4/2012

Photo 53 — January 30, 2012
Building 68: Abandoned storage space

Photo 54 — January 30, 2012
Building 68: Inside view of building

29



Photo 55 — January 30, 2012
Building 68: Paint can storage

Building 81

6/4/2012
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6/4/2012

Photo 56 — January 30, 2012
Building 81: Outdoor view of the building

Photo 57 — January 30, 2012
Building 81: Caged-in storage area within the building
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6/4/2012

Photo 58 — January 30, 2012
Building 81: Storage area

Photo 59 — January 30, 2012
Building 81: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard
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Photo 60 — January 30, 2012
Building 81: Crack in the slab

Photo 61 — January 30, 2012
Building 81: Bathroom

6/4/2012
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6/4/2012

Photo 62 — January 30, 2012
Building 81: Storage area

Photo 63 — January 30, 2012
Building 81: Basin wash sink drainage
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6/4/2012

Photo 64 — January 30, 2012
Building 81: Slab crease

Photo 65 — January 30, 2012
Building 81: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard

35



6/4/2012

Building 1556

Photo 66 — January 30, 2012
Building 1556: Explosive hazard COI indoor air measurement in elevator shaft

36



6/4/2012

T S = T 5 N

Photo 67 — February 13, 2012
Building 1556: Sealed expansion joint in slab located between 1A02 and IA09

Photo 68 — February 13, 2012
Building 1556: Floor drain and are of patched slab near PM01

37



6/4/2012

Photo 69 — February 13, 2012
Building 1556: Additional floor grate section found southwest of 1A04; located because current building
occupants are packing up the building for relocation

Photo 70 — February 13, 2012
Building 1556: Warehouse area near |IA05

38



6/4/2012

Photo 71 - February 13, 2012
Building 1556: Current condition of crack in slab noted in the 2009 building survey

Photo 72 - February 13, 2012
Building 1556: Collection of indoor air sample I1A04
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6/4/2012

Photo 73 — February 13, 2012
Building 1556: Condition of slab southwest of IA04

Photo 74 — February 13, 2012
Building 1556: Open sewer clean-out located southwest of IAO5; not identified during previous
investigation because equipment was stored overtop of the clean-out

40



6/4/2012

Photo 75 — February 13, 2012
Building 1556: HVAC system for office located southwest of 1A04; west of former break room; slab covered by
carpet

Photo 76 — February 13, 2012
Building 1556: Seal in slab outside of the men's restroom (central portion of building)
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6/4/2012

B SR

DT D TR R R

Photo 77 — February 13, 2012
Building 1556: Seal in slab south of 1A04

Photo 78 — February 13, 2012
Building 1556: Seal around grounds for electrical box; located outside of former break room entrance

42



6/4/2012

Photo 79 — February 13, 2012
Building 1556: Electric room (labeled Batter Room 132) located along the middle/western portion of the building

Photo 80 — February 13, 2012
Building 1556: Exposed pipe protruding from slab surface southeast of IA03

43



6/4/2012

Photo 81 — February 13, 2012
Building 1556: Replaced area of slab; seals in fair condition; manhole cover bolted to slab

Photo 82 — February 13, 2012
Building 1556: Seal behind grounds for electric box near front entrance (west of IA02, north of 1A01)
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6/4/2012

Photo 83 — February 13, 2012
Building 1556: Slab seal near front entrance (west of IA02, north of IA01)

45
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ATTACHMENTC

Data Usability Assessment

Indoor air samples were collected by CH2M HILL staff following the standard operating procedures
outlined in the project-specific uniform federal policy — sampling and analysis plan (UFP-SAP) (CH2M
HILL, 2011). The samples were submitted to independent off-site laboratories for the analysis of select
Volatile Organic Compounds (VOCs) by United States Environmental Protection Agency (USEPA) TO-15
at Environmental Conservation Laboratories and hydrogen sulfide by the American Society of Testing
and Materials (ASTM) method D5504 at Columbia Analytical Services.

In accordance with the Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance
Project Plan) Site 21- Industrial Area Vapor Intrusion Monitoring, St. Juliens Creek Annex, Chesapeake,
Virginia (CH2M HILL, 2011), a data usability assessment was performed for the data collected on
February 13-14, 2012 . As described in the UFP-SAP worksheets #34-36, this data has gone through
several levels of data verification and validation. This includes internal laboratory quality control (QC)
checks, CH2M HILL verification procedures, internal CH2M HILL Level lll validation on all analytical
results, and internal CH2M HILL Level IV validation (re-calculation of results) on 10% of the analytical
results.

This data usability assessment evaluates the overall measurement performance results and their
potential effects on data availability for decision-making. “Availability” in this context refers to whether
results can be used by the project team based on their analytical soundness. If a result is analytically
sound, it is available to use for evaluating the potential releases, nature and extent of contamination,
and estimating potentially associated human health and ecological risks.

1.1 Quality Assurance/Quality Control Samples

Quality Assurance (QA)/QC samples were collected in the field and sent to the laboratory to document
the quality of field sampling. One field duplicate was collected to assess precision between parent and
duplicate samples.

Laboratory QA/QC samples were prepared and analyzed to measure the precision and accuracy of their
analytical results and aid in the usability assessment process. The laboratory QA/QC samples consisted
of method blanks, laboratory control samples, surrogates, internal standards, and laboratory duplicates.

1.2 Data Validation Process

During the data validation process, QA/QC criteria established in the UFP-SAP or in the analytical
method were used to evaluate the data quality in a process similar to that outlined in Contract
Laboratory Program Region lll Modifications to National Functional Guidelines for Organic Data Review,
Multi Media Multi Concentration (USEPA, 1994).

The data validation included a recalculation of 10% of the analytical results and consisted of review of
the following:

e Holding times
e Completeness



e Method blank contamination

e Initial and continuing calibration accuracy and precision
Laboratory control sample accuracy and precision
Internal standard response and retention time accuracy
Surrogate spike recovery accuracy

e Field and laboratory duplicate precision

In cases where acceptance criteria for these aspects of data quality were not met, the validator applied
a data qualifier to the data. The qualifiers that may be used are defined in Section 1.2.1.
1.2.1 Primary Validation Qualifiers

Validation qualifiers were assigned to the data subsequent to the laboratory analysis; the list of
qualifiers available to the validator is defined in Table 1, the frequency with which qualifiers were
applied is presented in Table 2; not all available qualifiers were applied to this dataset.

Table 1 - Primary Validation Qualifiers

Qualifier Description

[none] The analyte is present at the concentration reported.

U Analyte not detected at a concentration greater than the detection
limit (DL).

J Analyte is present; concentration is estimated because it is below

the quantitation limit or because of an associated QC exceedance
and may be inaccurate or imprecise.

K Analyte is present; concentration is estimated and may be biased
high.
B Analyte is present; concentration is not significantly greater than

that found in an associated field or laboratory blank and the result is
usable as a non-detect.

L Analyte is present; concentration is estimated and may be biased
low.

UL Analyte is not present; quantitation limit is biased low.

uJ Analyte is not present; quantitation limit may be inaccurate or
imprecise.

R Presence of analyte unknown; result is rejected because the data is

unreliable and not available for decision-making.

1.3 Data Usability Assessment Findings

A select list of VOCs was analyzed by EPA TO-15: 1,1-dichloroethene, 1,2-dichloroethane, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, trichloroethene, and vinyl chloride. Additionally, hydrogen
sulfide was analyzed using ASTM D5504. Excluding lab and field QA/QC samples, 77 data results were
generated; Table 2 shows the distribution of qualified results. The following is a review of QC issues that
warranted data qualification. All data were considered usable.



Table 2 Validation Qualifiers Applied to Site 21 VI Data

Validation Qualifier Count Percent
V] 73 94.81%

J 4 5.19%
77 100.00%

100.00% not R-qualified and is available for use

Data that have a U- or a J-qualifier are usable as reported by the laboratory. The 73 U-qualified results
were not detected by the laboratory. All J-qualifiers (4 results) were due to the result being between the
Limit of Quantitation (LOQ) and DL. J-qualified results are to be considered “estimated” and are usable
as detects by risk assessors.

The method detection limit (MDL) reported by Columbia Analytical Services for hydrogen sulfide was
higher than that listed in the UFP-SAP. This was addressed with the laboratory, who confirmed that they
performed a new MDL study between the time of UFP-SAP production and field sampling, resulting in a
slightly higher MDL.

The quality of the data reported for the indoor air sampling at St. Juliens Creek Annex Site 21 is of
excellent quality. The entire dataset is available for use as reported.

1.4 References

CH2M HILL. 2011. Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance
Project Plan) Site 21- Industrial Area Vapor Intrusion Monitoring, St. Juliens Creek Annex, Chesapeake,,
Virginia. November.

USEPA. 1994. USEPA Contract Laboratory Program Region 1II Modification to National Functional
Guidelines for Organic Data Review, Multi Media Multi Concentration. September.
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Industrial / Commercial Building Survey for Vapor Intrusion Evaluation

Page 1 of ¢
Date: 2—' g IZOIZ Project Name / #.: %T(}ﬁ AQi¢c 2l wWe b7
Preparer(s)_(1D JON/C 5. BUCKIZ Y WA, L F
Facilty Name: STCA
Building ID: Uz
Address: i{"i‘[f; 2]

Contact Person: mw_}u& (I;CQTT-
Phone Number: “Js3-560 1157 2Aw.5F00

e-mail address:

Building Description

Building or Room Identifier: BLDG U
Primary Activity within Building (select one):

I:l Manufacturing II] Storage I:] Other
I:l Chemical processing l:] Chemical Storage
I:I Administrative [: Instrumentation/Control

y AN Sripp prvicuCly

Historical Ac?iwties within Building (if different from above
L-'\ L i ¥

Notes:
Construction/Remodel Date(s) e Knoun
Approximate floor space ,
AR AN A P ladlyn i .
Number of floors | Ceiling height(s) ¥ A0 (NWDES . ~ 30" Incenréie

Multi-room building LX_—I or Single room I:'

Aboveground Construction Wood I:' Concrete
I:l Brick :’ Cinderblock

[ Jomer _Cowudomedo metal siping
) A

Floor plan attached? E Yes l:l No

Notes:

Revised 4/26/11
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Evaluation of Potential Conduits from Soil Building ID: L}}'

Floorffoundation description (check all that apply)

I:] Wood IE Concrete Elevated above grade?

Feet above grade: 'S l

|:] Other QME AT WiterE |:] Below grade?
Flooy cuirour -Cec. Feet above grade:
P revicus E”’tg W"&;{S l:] Slab on grade?

Expansion joints present (if concrete m Yes |:] No l:l N/A

floor)?

Are expansion joints sealed? I:I Yes IX' No I:l N/A
Are sumps or floor drains present? E Yes l:l No I:l N/A regqrooms

Are basements or subsurface vaults |:| Yes m No |:| N/A

present?

Are there subsurface drainage |:| Yes m No |:] N/A

problems?

Notes/Explanation for N/A responses: A Cﬁum CanidinS mLU_TIPIC LeaLs o
WATCE- &WVS 1N oW DPPIACIONS Wikl (ONOK LT,

Evaluation of Potential Pathways/Driving Forces

Are there locations with elevated positive or negative pressure (look for doors not opening/closing properly,
perceptible airflow, audible fan noise)? Y€&. PACKVIIAM ricctr Svné DODY LDILL nei”
ST

Is there one air conditioning zone or multiple zones (if in a multi-room building)?

I:l Single zone IX' Multi-zone I:l Other mm Om(ﬂ[

(Building management may know; another ip: presence of multiple thermostats = m !)iﬂ-}’) W JJVJ 27_5?
Sources of outdoor air \ﬂ wdide c?ﬂ(l ©r
] e AUs
Mechanical (air handling unit) I____I Altic Fans Wg mp in P,‘ra" OJL(

IE Windows m Doors MU}TFU W(J

Are windows/doors left open routinely?

Noles: Qﬁvg h}u
WAy [pdAnend
s DI
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Evaluation of Potential Existing Chemical Sources Indoors Building ID: i+

List principal solvent or VOC-containing products used (obtain MSDSs if available)

SeC pHETL - DElViieuim AAED _ Guwvaints

Are any of the target analytes used in this building/room?

D Yes [:l No

NV OBNVVED

Are pesticides used indoors for pest control?

Names of pesticide products used? YWl KICL V)

l:l Yes No

Has there been a pesticide application within the
past 6 months?

Is smoking permitted in the building?

Description of Vapor Mitigation Systems
Has a radon or vapor mitigation system been installed in
this building/room?

Date of installation?

I:I Yes No
I:l Yes No

ANCLVY) PYIITTED INSInE
Alz2e8¢ W NOyTH eV
' (43

|:' Yes IE No

Type of system? El Passive venting

l:' Crack/crevice sealing

R

Notes:

D Active subslab depressurization

|:I Dilution ventilation control

f l%"
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_Additional Notes Building ID: ﬂ‘_’ l
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pae \[20|2012- Project Name / # :_YAHHFA., LT, E

Preparer(s): [ { | mﬂ(%
Facilty Name: G-:YCA" %’\TC- Q,-l

BuildingiD: G4

Address: _ SI(A-1€ A

Contact Person: mw \QL%‘W\,Q
Phone Number: ]9’! . ))5??. \p 2%

e-mail address:

Building Description

Building or Room Identifier: GL"
Primary Activity within Building (select one)

Ij Manufacturing lﬁ Storage |:] Other
|:l Chemical processing I:] Chemical Storage \/L“DCCU{ ‘71 ﬁ/b
I:] Administrative D Instrumentation/Control

Historical Activities within Building (if different from above),  N\OVMC EVOWIA

QEVOUS\W OCCAUPIED

Notes:

Construction/Remodel Date(s) ——
Approximate floor space “IDS. EY z

Number of floors | Ceiling height(s) v ?JJ

Mutti-room building D or Single room @
Aboveground Construction Woaod @ Concrete

|

Cinderblock

[ ] on
Floor plan attached? Iﬁ Yes |:[ o {4 P@ Le

MNotes

Revised 4/26/11




Industrial / Commercial Building Survey for Vapor Intrusion Evaluation
Page2of 5

Evaluation of Potential Conduits from Soil Building 1D: gg

Floor/foundation description (check all that apply)

[:I Wood m Concrete E Elevated above grade?

Fest above grade:

lj Other I:I Below grade?
Fz=t above grade:
[ siabon grace?
Expansion joints present (if concrete I: Yes @ No |—_—] N/A

floor)?

Are expansion joints sealed? I:I Yes D No E/N}A

Are sumps orfloor drains present? [:I Yes K !éo-/ [ﬁ N/A
L
Are basements or subsurface vaulls [___I Yes sz 5] g} N/A
present? £
Are there subsurface drainage |:| Yes EI No I:I N/A n{:?:?};ﬂWfD
problems?

Notes/Explanation for N/A responses: ND f‘,')LWm JCVl nr MF‘C’/D

Evaluation of Potential Pathways/Driving Forces

Are there locations with elevated positive or negative pressura (look for doors not opening/closing properly.

perceptible airflow, audible fan noise)? NOW. QBSCY\ED

Is there one air conditioning zone or multiple zones (if in a multi-room building)? YYOWNE OE)‘SCWC-D

[:] Single zone ]:I Multi-zone l____| Other

(Building management may knouw, anclher Up. presence of multiple thermostats = mulliple zones)

Sources of outdoor air

I:] Mechanical (air handiing unit) Ij Attic Fans
@ Windows @/Doars

Are windows/doors left open routingly? D Yes I:I No
Notes:  NU - BLDg UMOCCUP LD
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Evaluation of Potential Existing Chemical Sources Indoors Building ID: 5‘-‘*

List principal solvent or VOC-containing products used (ohtain MSDSs if available)

e pl o

Are any of the target analytes used in this building/room?

|:| Yes %p

Are peslicides used indoors for pest control?

Names of pesticide products used?

Jves R ne

Has there been a pesticide application within the

past 6§ months?

Is smoking permitted in the building?

Description of Vapor Mitigation Systems
Has a radon or vapor mitigation systern been installed in
this building/room?

Date of installation?

No

){.-
I:' Yes i No

Type of system? |:l Passive venting

I:l Crack/crevice sealing
[ ] wa

Noles

I:] Active subslab depressurization

D Dilution ventilation control
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Additional Notes

Building ID: 54




Date: 2012012

Preparer: [P dIWES

g BuckLe

Facility: ‘%‘;'JZ__A - ATE 24

BLbA B4

Description (floar): lc‘r Hpore

Floor Plan Information
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Date: 1130|2012 Project Name /#: I8 3 L 1.7 |
Preparer(s): (L& Jtvies [l Budle Yy
. J

Facility Name: SJCA ~Si1¢ 2|
Building ID: s
Address: SJcA Cite 21\

Contact Person:  JCHI Allcin
Phone Number: 157 4¥5 [pUe 3
e-mail address:

Building Description

Building or Room Identifier: 3

Primary Activity within Building (select one):
l:l Manufacturing i Storage !:l Other Hezv Y R “P”I('i I

I:l Chemical processing |:I Chemical Storage
|::| Administrative ‘:l Instrumentation/Control

Historical Activities within Building (if different from above):
oD wUUSTING AvZA v 30-35 vl 4D

FuNde OF Hedvy €auipvenT  [vevy gyt painipance) —104vs b pres

Notes:

Construction/Remodel Date(s) =
Approximate floor space

Number of floors I Ceiling height(s) ™~ A0 A5 L W
Multi-room building I:I or Sing[e room Sj
Aboveground Construction I:' Wood m Concrete

|:' Brick I:' Cinderblock
I:l Other

Floor plan attached? Yes I:] No

.

Notes:

1

wr

Revised 4/26/11
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Evaluation of Potential Conduits from Soil Building ID: (¢

Floaorffoundation description (check all that apply)

I:] Wood m Concrete
l:] Other

Elevated above grade?

Feet above grade:

Below grade?

Feet above grade:

EREREgN

Slab on grade?
Expansion joints present (if concrete Yes

No [ | nm
floor)?

Are expansion joints sealed? D Yes No I:l N/A

Are sumps or floor drains present? H Yes I:] No I:I N/A
<

Are basements or subsurface vaulis n Yes [:I No |___| N/A

present?
Are there subsurface drainage ‘:I Yes No |—__| N/A
problems? .

Notes/Explanation for N/A responses:

Evaluation of Potential Pathways/Driving Forces

Are there locations with elevated positive or negative pressure (look for doors not opening/closing properly,
perceptible airflow, audible fan noise)? | 1L\0 L ¥ vy OL)

Is there one air conditioning zone or multiple zones (if in a multi-room building)?

I:' Single zone D Multi-zone I:l Other

(Building management may know; another tip: presence of multiple thermostats = multiple zones)

Sources of outdoor air

I:I Mechanical (air handling unit) I:l Attic Fans
Windows ‘Z’ Doors
Are windows/doors left open routinely? D Yes I:I No

Notes:
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o

Evaluation of Potential Existing Chemical Sources Indoors Building ID: (5

List principal solvent or VOC-containing products used (obtain MSDSs if available)
S pA 4
B J "

Are any of the target analytes used in this building/room?

I:l Yes I:’ No — IWNWC 08SCyve D

Are pesticides used indoors for pest control? I:I Yes m No

Names of pesticide products used?

Has there been a pesticide application within the

past 6 months? D Yes m No

Is smoking permitted in the building? |:, Yes n No

Description of Vapor Mitigation Systems
Has a radon or vapor mitigation system been installed in _
.*S I No

this building/room? |:' Yes

Date of installation?

Type of system? l:, Passive venting I:, Active subslab depressurization

D Crack/crevice sealing I:l Dilution ventilation control

[ ] nm

Notes:
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Additional Notes Building ID:
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Additional Notes Building ID:




Date: \20|20i%-

Preparer: (,ﬂj JEWS M a BAC lﬁ\tf bi
Facility: SIcA e A " Bwa 3
Description (floor): ["ﬁ Flope.

Floor Plan Information
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Date: \\%0"}0'9‘ Project Name / #: HA LA, LT F (

Preparer(s): (AY Jnl G BuUck ICVJ

Facility Name: ZJCA-TE€ 2 I
Building ID: U

address:  GICA — 6VT1€ 2

Contact Person: -—

Phone Number:

e-mail address:

Building Description

Building or Room Identifier: (£ 9)
Primary Activity within Building (select one):

|:| Manufacturing ]—_—I Storage I:] Other
I:‘ Chemical processing |:| Chemical Storage
I:I Administrative I:I Instrumentation/Control

Historical Activities within Building (if different from above):

Bultony Aeanddied - pnp USe CUITENTLL]

* Uk STOVEGE *

Notes:

Construction/Remadsl Date(s)

Approximate floor space

Number of floors l Ceiling height(s) 4'1":; B }U.
Multi-room building D or Single room I:I
Aboveground Censtruction I:I Wood @ Concrete

‘:I Brick E] Cinderblock

I___l Qther
Floor plan attached? m Ves :I No

Nofes:

Revized 4/26/11
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Evaluation of Potential Conduits from Soil Building ID:

Floorffoundation description (check all that apply)

’
|:l Wood [E Concrete I—_—J Elevated above grade?

L
Feet above grade:

I:I Other [:I Below grade?

~ Feat above grade:

[5_ Slab on grade?
Expansian joints present (il concrete Eﬁ' Yes |:] No D N/A
L%

floor)?

Are expansion joints sealed? l__7:| Yes No I:] NIA
Are sumps or floor drains present? h Yes No I:] N/A
Are basements or subsurface vaults | Yes D No I:I N/A
present?

Are there subsurface drainage l:! Yes EI No I:I NIA
problems?

Notes/Explanation for N/A responses: [Aerﬁg W‘W,}C VooF (S \dakina 1 Waregl
DIMOS en Clas (& eVinting J

Evaluation of Potential Pathways/Driving Forces

Are there locations with elevated positive or negative pressure (look for doors not opening/closing properly.
perceptible airflow, audible fan noise)? (liyF / Ve Wi t

WIVIDIWS BYDEein

Is there one air conditioning zone or multiple zones (if in a multi-room building)?

Ij Single zone I:l Multi-zane D Other NO RIC.

(Building management may know; another tip: presence of multiple thermasiats = multiple zones)

Sources of outdoor air

l:’ Mechanical (air handling unit) [:I Attic Fans
o’
]E/Windows Doors

Are windows/doors |eft open routinely? I:] Yes No

Notes: % )W MJ}{ "n 355%”1{}
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Evaluation of Potential Existing Chemical Sources Indoors Building ID:

List principal solvent or VOC-containing products uscd [Ubtam MEDSs if available)

Cee chemical LT en pAd S

Are any of the target analytes used in this building/room?

l:[ Yes @ No _
DLD Conmuneys ] cevaicode  Léft BCHIND

Are pesticides used indoors for pest control? l:l Yes f No

Names of pesticide products used?

Has there been a pesticide application within the

past 8 months? Yes No

ls smoking permitted in the building? Yes No
7

Description of Vapor Mitigation Systems

Has a radon or vapor mitigation system been instalied in

this building/room? Yes | No

Date of installation?

Type of system? I__—| Hassive venting Active subslab depressurization

l:‘ Crack/cravice sealing
[ na

5 O

Dilution ventilation control

Nates
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Additional Notes

LAWMD-A - RUST COvriSign  Prevenidinve

Building ID:

ET CROMMaA - i QLIDS (pe Y cm’lm

Gawma_Codn nA~ ey

SV C@o’L’\m Y4 HVDOWY

Grity M Wilkigimg - Tijpe I (oveliyer componiity B,

BAMAG ﬂl(»rmm (LS Cding|

Wm’ML

15 CuVR OF W IDUATIEALIC Dtum oM UA §

EvwUAd 030 0pen (v LT Gevisul)

DAY GOV CLOYV mm*mnc comprzssCP

P perianng ot (evisy )




Industrial / Commercial Building Survey for Vapor Intrusion Evaluation
Page 50f 5

Additional Notes Building 1D:




Date: ugb" 201 2

Preparer: (,W JMC& q WC‘{M"{

Facility:

7

qea Qe 20 Bl U

Description (floor): lQ-& r‘Obﬁ-

Floor Plan Information
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Date: ”),"0'9{“ > Project Name / #.: l'-th,l[?q- 1. Fl
preparer(s)_(}0 JINES () AUCELEY
Facility Name: Cyj_Cf( - Qe A l

BuildingID: GLDA €
Address:  GICA Qe Al

Contact Person; Tl{(JYO‘(\C C‘Y\r‘\wr
Phone Number: 1S5 T1.7. A3 X T |42

e-mail address;

Building Description

Building or Room Identifier: 6'

Primary Activity within Building (select one):

; = VEYAQW TOR-
Manufacturing IzTStorage Other )

I:, Chemical processing |:| Chemical Storage

I:] Administrative |:| Instrumentation/Control

Historical Activities within Building (if different from above):  STOYAC - CONTACT
WU e 0F Amy HiSmvicd Acnunes <

CUVYENT olcUpanTS
Notes: MDU"W{H DU ]Tg-"' NATD MUVW}&} 1¥1. Unsuure cr e W
U Fov BUilping.
WD AS pvEVFlox For SHLY Gridgl Frm BLDG (SSke [fubiind

Construction/Remode| Date(s) T

Approximate floor space = \A0DU ,
Number of floors | Ceiling height(s) 25- 30

Multi-room bUlldlng EI ar S.nq[e room @
Aboveground Construction i | Waood @ Concrete

I:l Brick I:] Cinderblock
l__—l Othsr

Floor plan attached? m Ve

Notes:

V]
o
(]

Revised 4/28/11
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Evaluation of Potential Conduits from Soil Building ID: ‘J\

Floor/foundation description (check all that apply)

D Wood m Concrete
I:] Other

Elevated above grade?
Feet above grade:

Below grade?

Feet sbove grade:

Slab on grade?

HHX L O OO

Expansion joints present (if concrete [z Yes No D N/A

floor)? '

Are expansion joints sealed? Izj Yes No I:l N/A MEV ovaTion
BUT 4oén

Are sumps or floor drains present? I:l Yes No I:! N/A

Are basements or subsurface vaults I:I Yes No I:l N/A

present?

Are there subsurface drainage I:l Yes No l:l N/A

problems?

Notes/Explanation for N/A responses:

Evaluation of Potential Pathways/Driving Forces

Are there locations with elevated positive or negative pressure (look for doars not opening/closing properly,

perceptible airflow, audible fan noise)? NNC DESAVED

Is there ane air condltioning zone or multiple zones (if in a multi-room building)? ~ N©& VAT ‘51/[';’1_{:'!!'

@ Single zone D Multi-zone |:] Other

(Building management may know; another ip: presence of multiple thermostats = mulliple zones)

Sources of outdoor air

I:' Mechanical (air handling unit) l:] Attic Fans
g
|X Windows [B Cioors
w

Are windows/doors left open routinely? [:‘ Yes Eﬁ No 'Ya%llﬂ N d

Notes:

oW

Fape

1
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Evaluation of Potential Existing Chemical Sources Indoors Building ID: g \

List principal selvent or VOC-containing products used (obtain MSDSs if available)

NONC, 0N

Are any of the target analytes used in this building/room?

[ ] ves m/l\lo — VTS CTovagc

Are pesticides used indoors for pest control? I:l Yes mr\lo

Names of pesticide products used?

Has there been a pesticide application within the

past 6 months? I:I Yes No
Is smoking permitted in the building? l:l Yes m Na

Description of Vapor Mitigation Systems

Has a radon or vapor mitigation system been installed in
this building/room? |:| Yes No
\

Date of installation?

Type of system? l:, Passive venting I:’ Active subslab depressunzation

I | Crack/crevice sealing | Dilution ventilation control
[ wa

Notes
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Additional Notes Building ID: al
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Additional Notes

Building ID: q:l




Date: \!3@1@;2
Preparer ap dines Q.W‘flé

Facility: Boa g\
Description (floor): < Fleoy

Floor Plan Information l g
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Preliminary Building Survey for Vapor Intrusion Investigation

Page 1 of 6
Date: l‘ ‘_2" 2 ;
prparer: JLEJOIKS (JIUDVE -
Facility: SICA I are 2 CHZMHILL

Address: <S11€ ‘:’—li %UALD'W\A, ing

Contact Person: PC'TTLJ OfAcer %YHC-‘QT

Phone Number:

e-mail address:

Building Description

Building or Room Identifier: l"-"‘gu
Primary Activity within Building (select one):

clacy
I:' Manufacturing Ig Storage Other (’5%‘%‘ il;, rS\Tl aAnvd

I:I Chemical processing I:l Chemical Storage

Administrative Instrumentation/Control

Notes: U.QCD T4l 4 *:l?_Y L{C, & St PS— (K’T\[/‘LL Q\gvﬂ_ﬂl&u D
AT NNSY.  CUvienr tenduil ave n @v’lﬂ[\
OLLT- DO ner kol wide W endiiid Wil ‘Be.

Approximate floor space 553 f.flc*’es

Number of floors 2
Multi-room building Y or  Single room

i g
Ceiling height ¥ 3")

Aboveground Construction |:' Wood |:| Concrete

|:| Brick I:I Cinderblock

[F ] oter LONVULRTED MET 4 cONCETE B1OCK S

Floor plan attached? I:l Yes No —&CC PV{.’ViC'LiS ";M'C’ng

Notes:
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Evaluation of Potential Conduits from Soil

Floor/foundation description (check all that apply) X, AT 51 7200

I:I Wood m Concrete Elevated above grade?

Below grade?

|:| Other

Expansion joints present (if concrete

floor)? x Yes No N/A

Are expansion joints sealed? Y | Yes No Na DEVICHLT) I/'\f)

Are sumps or floor drains present? X Yas No N/A YESTVE w'ns‘ fevymcr
AT vegruvitre LS

Are basements or subsurface vaults \(

present? Yes No N/A

Are there subsurface drainage )(

problems? Yes No N/A

Notes: - ewveaS vietren in i ‘;’fl‘,"({,-lqc Aredd Wi "SMPS’Q

ijd'ifg ~ &€ anelikily

Evaluation of Potential Pathways/Driving Forces

Are there locations with elevated positive or negative pressure (look for doors not opening/closing
properly, perceptible airflow, audible fan noise)

Nne cedvel€

Is there one air conditioning zone or multiple zones (if in a multi-room building)?

Single zone | )| Multi-zone Other EACH cPFACC WS

DO ieb WINreLU
LUMT —ZonD pelcer

(building management may know: another tip-off is the presence of multiple thermostats = multiple zones)

Sources of outdoor air

Centval 0w <<&mpd eleov

I:l Mechanical (air handling unit) [Z] Doors

il 5 .
Lu%t'&

m Windows
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Are windows/doors left )(
open routinely?

Yes

Notes:

W asonad

Evaluation of Potential Existing Chemical Sources Indoors

List principal solvent or VOC-containing products used (obtain MSDSs if available)

Typicll clégntngy prodlcts

C1ecein AV

L j"ﬁ: 1

Are any of the target analytes used in this building/room?

Yes )( No

-7

Are pesticides used indoors for pest control?

Names of pesticide products used?

L o

Has there been a pesticide application within
the past 6 months?

Is smoking permitted in the building?

Description of Vapor Mitigation Systems

Has a radon or vapor mitigation system been installed in
this building/room?

Date of installation?

l:] Passive venting

I: Crack/crevice sealing

[ ] wa

Type of system?

Notes:

[ ]
=

Active subslab depressurization

Dilution ventilation control

Yes
LA
Yes Y‘ No LT
- WY Va3
I:I Yes No LDLu-’\DJf_’(x
BLOC)
Yes )( No

Ca0S
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Addltlonal Notes
 expansin el pETEVIevanng alond
contid_povnon oF BUWINA (sce Dﬁﬂts)
@ 2 new Guare|suwmp dve pserve

GiNCT LUryeinT endiit cive roving
oLt o
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Date: Z] IZ, (2
Preparer: AP 10LY

Facility: QOZA @(]PC ’LI —
Description (floor): {ﬁag /

Floor Plan Information
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